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Outline of Lecture 5



1



The Leontief paradox



2



Tests of HOV



3



Allowing for Technological Differences and Intermediates



Suggested further reading: Daniel Bernhofen (2010), ”The Empirics of General Equilibrium Trade Theory: What Have We Learned?,” CESifo Working Paper 3242
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The Leontief Paradox



HOV predicts that exports are intensive in abundant factors. Leontief (1953) builds input-output matrices to compare industries’ K and L intensities, assuming US technology for imports. He finds a higher K/L ratio in US imports ($18,200/worker) than in US exports ($13,700) in 1947. But this does not violate HOV when the country has a trade surplus!
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Leamer’s resolution of the Leontief paradox Relaxing trade balance, Leamer (1980) shows that under HOV a K -abundant country may export both K and L services. This was the case in the US in 1947 with a large trade surplus. But Leamer’s corollary of HOV K Kw > w ⇒ L L



K L |{z}



>



factor content of production



K − FK L−F | {z L}



factor content of consumption



does not depend on trade balance. Results are consistent with the US being K-abundant under HOV.
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Partial Tests of HOV



Leamer (1984): I



I



regression of net exports T c on endowments (11 goods, 11 factors) following T c = A−1 (Vvc − s c Vvw ) results are consistent with HOV F F F



increases in capital and unskilled labor favor manufacturing exports. increases in land favor agriculture over manufacturing. increases in skilled labor favor non-traded services over manufacturing.



Harrigan (1995): estimates Rybczynski effects on OECD panel data on output, with similar results. But low R 2 and large country FE’s suggest technological differences matter.
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A Complete Test: Bowen, Leamer and Sveikauskas (1987)



BLS (1987) test the HOV theorem using data on endowments, trade and productivity in 27 countries in 1967. They perform two tests: I I



a sign test: sign(Fvc ) = sign(Vvc − s c Vvw ), ∀c, v a rank test: Fv > Fv 0 ⇔ Vvc − s c Vvw > Vvc0 − s c Vvw0



The sign test is satisfied in only 61% of the {c, v } pairs, the rank test in only 49% of the cases! This result killed off interest in HOV empirics for several years!
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Technological Differences: Trefler (1993, 1995)



Leontief blamed the identical technology assumption for his ’paradox’. Trefler (1993) offers a variant of HOV in efficiency units of factors: Fvc = Vv∗c − s c



C X



Vv∗c ≡ πvc Vvc − s c



c=1



C X



πvc Vvc , ∀c, v



c=1



where the πvc > 0 capture productivity differences. Trefler solves for the π’s using data on trade, technology and endowments. The BLS sign and rank tests hold trivially, but the π’s are positive and highly correlated with factor prices differences across countries.
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Trefler (1993) Estimates of Productivity Differences



’Adjusted FPE’: there is a cross-country correlation of 0.9 between factor prices and productivity estimates πvc (both measured relative to the US). G. Corcos & I. M´ ejean (Ecole polytechnique)
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The ’Case of the Missing Trade’: Trefler (1995)



The figure plots the HOV predictor of Fvc against the prediction error εcv = Fvc − (Vvc − s c Vvw ). Under HOV εcv should have mean zero. In fact Fvc seems to have mean zero: endowments explain only 3.2% of the net factor content. The trade in factor services predicted by HOV is missing! G. Corcos & I. M´ ejean (Ecole polytechnique)
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The ’Case of the Missing Trade’: Trefler (1995) Like BLS, Trefler (1995) tests various extended HOV models. (T1) Hicks-neutral technological differences πvc = δ c in F c = πvc V c − s c (



C X



πvk V k )



k=1



(T2) Non-neutral technological differences πvc = δ c φv (C1) Non-homotheticity. Estimate consumption shares β c to fit the data. F c = V c − βc (



C X



V k)



k=1



(C2) Home bias. Estimate the fixed share of imports in consumption. ! C w X c c c c Y k w F =V −s (1 − α ) k V + αV Y k=1



Model selection is based on sign and correlation tests and likelihood. G. Corcos & I. M´ ejean (Ecole polytechnique)
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The ’Case of the Missing Trade’: Trefler (1995)



Variant TC2 (T2 and C2 ) works best. G. Corcos & I. M´ ejean (Ecole polytechnique)
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Technological Differences: Davis and Weinstein (2001) Davis and Weinstein (2001) test a version of DFS (1980) i.e. HOV when N > V and FPE fails. The model predicts that avi ’s depend on endowments and that all exports are intensive in the abundant factor. They estimate the A matrix using OECD data on factor use:  c  c K K c ln avi = αc + βvi + γv + ζ Trad ∗ + civ v i Lc Lc



(DW)



This yields ’measured’ factor contents of production and net trade: Aˆc Y c = V c



(FE)



Aˆc T c = V c − s c V w



(HOV)



7 versions of (DW) are compared using sign tests and regressions of measured factor content on predicted factor content (see next slide). G. Corcos & I. M´ ejean (Ecole polytechnique)
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Relative to P3 (Trefler), P4 (nonFPE) fits the factor content of production equally well, but fits the factor content of trade better. Trade costs and nontradables are also important. G. Corcos & I. M´ ejean (Ecole polytechnique)
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Intermediates: Trefler and Zhu (2010)



HOV theory has no intermediates. Empirical applications assume nontradable intermediates. HOV still holds with F = A(I − B)−1 T , where B is the input-output matrix. Trefler and Zhu (2010) show that the HOV formula holds with factor contents that include domestic and foreign input use. This model performs much better than standard HOV (sign tests, correlation...), but a few sectors have large deviations. Missing trade in these sectors vanishes when accounting for nontradables and nonhomothetic preferences.
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Conclusions



Without relaxing major assumptions, HO performs poorly empirically. We have identified missing features: productivity differences, trade costs, specialization, intermediates, product differentiation. Recent research directions reflect this: I



I



I



I



multi-cone model with specialization in goods or varieties of varying quality (Schott 2003) factor content of bilateral trade flows and factor price differences (Choi and Krishna 2004) hybrid HO model with monopolistic competition and trade costs (Romalis 2004) HO models of trade in tasks (see lecture on fragmentation)
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Appendix: Summary of Empirical Tests of HOV



Figure: From Feenstra (2004), chap. 2. G. Corcos & I. M´ ejean (Ecole polytechnique)
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