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Helpman, Melitz, and Rubinstein

@ HMR start from the observation that many countries do not trade with each
other: close to half of all country pairs do not export to each other and a
small fraction exports in one direction only.
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e Standard estimates of the gravity equation discard the zero trade flows; HMR

argue that zeros contain useful information.
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HMR: Theory

@ Let a=1/¢ be a measure of a bundle of inputs per unit output; the inverse
of productivity. Then

1—¢
T;ic;a
”ij(a):(l—l")( 5 ) Yi —qify -
I

represents profits of a type a firm in country j from selling in country /.

Griliches Lecture 2: Firm Heterogeneity (continued) May 2009 3/20



HMR: Theory

@ Let a=1/¢ be a measure of a bundle of inputs per unit output; the inverse
of productivity. Then

1—e¢
T;iC;ia
w0 = -0 (L) v - g
1

represents profits of a type a firm in country j from selling in country /.
@ The aj; cutoff is defined by

aj={a|mj(a) =0},

so only firms with inverse productivity a < aj; find it profitable to export from
Jjtoi.
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e If a; > a;, then some firms export from j to i.
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HMR: Theory

@ Let a=1/¢ be a measure of a bundle of inputs per unit output; the inverse
of productivity. Then

1—¢
T;ic;a
”U(a):(l—w)( 5 ) Yi —qify -
I

represents profits of a type a firm in country j from selling in country /.
@ The aj; cutoff is defined by

aj={a|mj(a) =0},

so only firms with inverse productivity a < aj; find it profitable to export from
Jjtoi.
@ Suppose that the distribution G (a) has the support

1 1
0< — =g <afay=—.
max Pmin
e If a; > a;, then some firms export from j to i.
@ But if a;; < a, then no firm exports from j to i.
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@ Suppose there are N; firms in j. Then total exports from j to i are
ajj

where Vj; = max{ [ al¢dG(a) , 0
aL

.\ 1—¢
My = (35) Vil Vi
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@ Suppose there are N; firms in j. Then total exports from j to i are
i\ 1—¢ aj 1
/\/I,-J-:(DZP’_J> YiN;Vj; , where Vjj = max<{ [ a'~%dG(a), 0.
ar

o If we also impose YJ = Z_;I\/I,-j, then
1
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@ Suppose there are N; firms in j. Then total exports from j to i are
' J J
ajj

.\ 1l—¢
Mj; = (Cé;if) YiN; Vi , where Vj; = max {! al~tdG(a) , 0}.
L

o If we also impose YJ = Z_;I\/I,-j, then
1

LA
L \/IY % Pi Y (1)
U_Zyi E(Thj)lsvs-
! T hj=h
P 7
h h

e This is a gravity equation that generalizes the Anderson van Wincoop (2003)
equation.
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@ Suppose there are N; firms in j. Then total exports from j to i are
' J J
ajj

where Vj; = max{ [ al¢dG(a) , 0
aL

.\ 1—¢
My = (35) Vil Vi

o If we also impose YJ = Z_;I\/I,-j, then
1

LA
L \/IY % Pi Y (1)
U_Zyi E(Thj)lsvs-
! T hj=h
P 7
h h

e This is a gravity equation that generalizes the Anderson van Wincoop (2003)
equation.
o Note potential asymmetries: by allowing T;; or Vj; to be asymmetric

(Vjj # Vji), one can get unbalanced bilateral trade and zero trade flows, which
are features of the data.
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@ Let the productivity distribution be a truncated Pareto with shape parameter

k, then G(a) = {ak - (aL)k] / [(aH)k - (aL)k]
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@ Let the productivity distribution be a truncated Pareto with shape parameter

k k k
k, then G(a) = {ak —(ar) ] / [(aH) —(ar) }
e With this distribution, Vj; is proportional to

N\ k—e+1
_ dij
W,-j:max{<) —1,0}.
a
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k k k
k, then G(a) = {ak —(ar) ] / [(aH) —(ar) }
e With this distribution, Vj; is proportional to

N\ k—e+1
_ dij
W,-j:max{<) —1,0}.
a

o Next, let T?fl = Dg-e_“f/, where uj; ~ N(O,(T%) and Dj; is the distance
between i and j (can be replaced with any other variable).
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@ Let the productivity distribution be a truncated Pareto with shape parameter
k, then G(a) = {ak - (aL)k] / [(aH)k - (aL)k]
e With this distribution, Vj; is proportional to

N\ k—e+1
_ dij
W,-j:max{<) —1,0}.
a

o Next, let Tffl = Dg-e_“f/, where uj; ~ N(O,(T%) and Dj; is the distance
between i and j (can be replaced with any other variable).
@ Then taking logs, we can express (1) as follows:
mU:ﬁO+)\j+Xi_’)’dij+Wij+uij (2)

for Mj; > 0, where lower case variables are logs of the capitalized ones, and
X; and A; are (potentially asymmetric) importer and exporter fixed effects.
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Let the productivity distribution be a truncated Pareto with shape parameter

k k k
k, then G(a) = {ak —(ar) ] / [(aH) —(ar) }
With this distribution, Vj; is proportional to

N\ k—e+1
_ dij
W,-j:max{<) —1,0}.
a

Next, let Tffl = Dg-e_“f/, where uj; ~ N(O,(T%) and Dj; is the distance
between i and j (can be replaced with any other variable).
Then taking logs, we can express (1) as follows:

m,'J'Z‘BO-l-)\j—FX,-—’)/d,'j—FW,'j-i-UU (2)

for Mj; > 0, where lower case variables are logs of the capitalized ones, and
X; and A; are (potentially asymmetric) importer and exporter fixed effects.
Traditional estimates neglect the term wij, which is unobservable. This
creates omitted-variable bias, which typically leads to an overestimate of 7,
as well as a sample selection bias, because, although E [u,-j] =0, we have
E[UU|MU>0] # 0.
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Two-Stage Estimation

@ HMR develop a two-step Heckman-type estimation procedure.
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@ HMR develop a two-step Heckman-type estimation procedure.

@ In the first stage, a Probit selection equation is derived from the model, using
the observation that j exports to i only if a; > a;.
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In the first stage, a Probit selection equation is derived from the model, using
the observation that j exports to i only if a; > a;.

The main results of the estimation are that:
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Two-Stage Estimation

@ HMR develop a two-step Heckman-type estimation procedure.

@ In the first stage, a Probit selection equation is derived from the model, using
the observation that j exports to i only if a; > a;.

@ The main results of the estimation are that:

e standard gravity estimates overestimate the effect of distance on trade flows
(y falls by about 1/3) since they ascribe to the intensive margin an effect that
really works through selection into exporting;

e the bias stemming from firm-level heterogeneity is more important than the
Heckman selection bias;

o there are large differences in wj; (a factor of 3) and the estimates help
explaining bilateral trade imbalances.
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Benchmark Estimates

1986 Reduced Sample.

m;
(Probit) Indicator Variables
Variables Ty Benchmark  NLS _Polynomial _50 Bins 100 Bins
Distance 02137 11677 08137 08477 07550 0.789)
(0.016)  (0.010)  (0.049)  (0.052)  (0.070)  (0.088)
Land'border D087 06277F OSTITF 0815 0. 0.863°
(0.072)  (0.165)  (0.070)  (0.166)  (0.170)  (0.170)
Tland 0173 D553 0208 0218 061 0.197
(0.078)  (0269)  (0.290)  (0.258)  (0.259)  (0.258)
Landlock 0053 Da32° O34T 0362+ 0352+  (0.353+
(0.050)  (0.189)  (0.075)  (0.187)  (0.187)  (0.187)
Legal 00497 05357 0431%F 0.434%F 04077 04187
(0.019)  (0.064)  (0.065)  (0.064)  (0.065)  (0.065)
Language 0101 0147+ 0030 0017 D061 0036
(0021) (0075  (0.087)  (0.077)  (0.079)  (0.083)
Colonial Ties D009 0.9097F 08T 0SS 0853 08387
(0130)  (0.158)  (0.257)  (0.48)  (0.152)  (0.153)
Currency Union 0216 LS3F LOTTTF L150% LOASM* 1107
(0.038)  (0331)  (0.360)  (0.333)  (0.337)  (0.316)
FT 03437 09767 0.124 0141 0.065
(0.009)  (0.247)  (0.227) ) (0250) (0348
Religion 0041 0281F 0120 0439 0073 0.100
(0.031)  (0120)  (0.136)  (0.120)  (0.124)  (0.128)
Regulation Costs 01087 0146
(0.036)  (0.100)
R.[Costs/(Days & Proc.)  0.061%  (0.216+
(0.031)  (0.124)
& (from ) 0.810%%
(0.043)
il 0240 08824
) (0.099)
%
(0.540)
2 0.712%*
(0.170)
Ed 0,060
(0.017)
Obscrvations 12198 6602 6602 6602 6602 6.602
RiSquared 05730693 0.701 0.704___0.706

Notes:
Exporter and Importer fixed ffects

Marginal ffects at sample means and psendo R squared reported for Probit
Regulation costs areexlended variables i all econd stage'specifications
Bootstrapped standard rrors for NLS; Robust standard errors {clustering by country pair) elsewhere
-+ Significant At 10%; * significant a1 5%; 1 significant a4 1%
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Decomposing the Bias

1986 Full Sample

Firm Heckman
Variables Benchmark NLS Heterogeneity  Selection
Distance 1.176%* 0.798%* 0.769** 1.214%*
(0.031) (0.039) (0.038) (0.031)
Land border 0.458%% 0.834%% 0.436%*
(0.147)  (0.132) (0.149)
Tsland 0391 10.169 0.425%*
(0.121) (0.120) (0.120)
Landlock 0.561%*% 0.447%* 0.433* 0.565%*
(0.188) (0.172) (0.187) (0.187)
Legal 0486 0387 0.381%* 0.488%*
(0.050)  (0.048) (0.049) (0.050)
Language 0.176**  0.023 0.023 0223
(0.061)  (0.062) (0.060) (0.061)
Colonial Ties 1.209%* 1.001** 0.979%* 1.311%*
(0.120) (0.204) (0.119) (0.123)
CurrencyUnion ~ 1.364*%  1023%  0.996%* 1391+
(0.255)  (0.273) (0.260) (0.257)
FTA 0.750%%  0.380% 0314+ 0737
(0.222) (0.182) (0.168) (0.235)
Religion 0.102
(0.096)
& (from W) 0.871%%
(0.028)
i 0.372%% 0.265%*
(0.069) (0.070)
ke 0.892%*
(0.051)
Observations 1,146 11146 11,146 11,146
RiSquared 0.709 0.716 0.710

Notes
Wijis dependent variable throughout

Exporter and Importer fixed effects

Religion is exlcuded variablefin‘all second stage specifications

Bootstrapped standard errors for NLS; Robust standard errors (clustering by country pa
+isignificant &t 10%;* Significantat 5%: ** significant at1%

(0] Griliches Lecture 2: Firm Heterogeneity (continued)




Some Stylized Facts

@ Macro facts:
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@ FDI has grown rapidly throughout the world, especially in late 1980s and late
1990s.
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@ The bulk of FDI flows is between developed countries. In 2000, developed
countries were the source of 91 percent of FDI flows and also the recipients of
79 percent (United Nations, 2001).
@ Two-way FDI flows are common between pairs of developed countries.
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There exists little evidence that FDI is related to differences in tax rates.
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Some Stylized Facts

@ Macro facts:

@ FDI has grown rapidly throughout the world, especially in late 1980s and late
1990s.

@ The bulk of FDI flows is between developed countries. In 2000, developed

countries were the source of 91 percent of FDI flows and also the recipients of

79 percent (United Nations, 2001).

Two-way FDI flows are common between pairs of developed countries.

There exists little evidence that FDI is related to differences in tax rates.

Political risk and instability deter inward FDI.

@ Firm and industry characteristics conducive to MNE activity:

@ High levels of R&D expenditures over sales.

© Large numbers of nonproduction workers.

© Production of new and/or complex goods.

@ High levels of product differentiation and advertising.

@ Large size/productivity and large size/productivity dispersion (at industry
level).
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Horizontal FDI: Proximity-Concentration Tradeoff

Markusen (1984), Brainard (1997).

@ Consider a sector that produces differentiated products, yielding the demand
function:
K(v)=Ap(v)7", k=HF (3)

for variety v. Let the wage rate be wk =1 (there are no other inputs).
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Horizontal FDI: Proximity-Concentration Tradeoff

Markusen (1984), Brainard (1997).

@ Consider a sector that produces differentiated products, yielding the demand
function:
(V) = Ap (V) k=H,F 3)
for variety v. Let the wage rate be wk =1 (there are no other inputs).

@ There is an entry cost of fg units of labor, which measures firm-level
economies of scale.

@ There are also plant-level economies of scale: a fixed cost of fp units of labor
to set up a plant.

@ There is a constant marginal cost of 1 for every plant in every country.
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Markusen (1984), Brainard (1997).

Consider a sector that produces differentiated products, yielding the demand
function:

K(v)=Ap(v)7", k=HF (3)
for variety v. Let the wage rate be wk =1 (there are no other inputs).

There is an entry cost of f¢ units of labor, which measures firm-level
economies of scale.

There are also plant-level economies of scale: a fixed cost of fp units of labor
to set up a plant.

There is a constant marginal cost of 1 for every plant in every country.

Exported goods subject to iceberg transport costs T > 1.
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Horizontal FDI: Proximity-Concentration Tradeoff

Markusen (1984), Brainard (1997).

Consider a sector that produces differentiated products, yielding the demand
function:

K (v) = Afp (), k=H,F 3)
for variety v. Let the wage rate be wk =1 (there are no other inputs).

There is an entry cost of f¢ units of labor, which measures firm-level
economies of scale.

There are also plant-level economies of scale: a fixed cost of fp units of labor
to set up a plant.

There is a constant marginal cost of 1 for every plant in every country.
Exported goods subject to iceberg transport costs T > 1.

Firms service their domestic market from a local plant, but they can choose
to service the foreign market through either export or FDI (local sales by an
affiliate):

Griliches Lecture 2: Firm Heterogeneity (continued) May 2009 10 / 20



Horizontal FDI: Proximity-Concentration Tradeoff

Markusen (1984), Brainard (1997).

Consider a sector that produces differentiated products, yielding the demand
function:

K (v) = Afp (), k=H,F 3)
for variety v. Let the wage rate be wk =1 (there are no other inputs).

There is an entry cost of f¢ units of labor, which measures firm-level
economies of scale.

There are also plant-level economies of scale: a fixed cost of fp units of labor
to set up a plant.

There is a constant marginal cost of 1 for every plant in every country.
Exported goods subject to iceberg transport costs T > 1.

Firms service their domestic market from a local plant, but they can choose
to service the foreign market through either export or FDI (local sales by an
affiliate):

o Tradeoff between T and fp (proximity vs. concentration).
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Horizontal FDI (continued)

o Constant price-elasticity = constant mark-up pricing:

ph (v) = 1/a=pf (v) < t/a=pk (v).
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Horizontal FDI (continued)

o Constant price-elasticity = constant mark-up pricing:

ph (v) = 1/a=pf (v) < t/a=pk (v).

@ Defining
BF = (1—a)a* 1Ak i=H,F, (4)
an exporter from country k = H, F selling in country £ # k will obtain profits
equal to
i+ = BF + 117 BY — fp — fp. (5)
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ph (v) = 1/a=pf (v) < t/a=pk (v).

@ Defining
BF = (1—a)a* 1Ak i=H,F, (4)
an exporter from country k = H, F selling in country £ # k will obtain profits
equal to
i+ = BF + 117 BY — fp — fp. (5)

o A firm from k = H, F that engages in horizontal FDI in £ £ k will obtain

profits equal to
4+ rf = BK + B! — fp — 2fp. (6)
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Horizontal FDI (continued)

o Constant price-elasticity = constant mark-up pricing:

ph (v) = 1/a=pf (v) < t/a=pk (v).

@ Defining
BF = (1—a)a* 1Ak i=H,F, (4)
an exporter from country k = H, F selling in country £ # k will obtain profits
equal to
i+ = BF + 117 BY — fp — fp. (5)

o A firm from k = H, F that engages in horizontal FDI in £ £ k will obtain

profits equal to
4+ rf = BK + B! — fp — 2fp. (6)

@ Therefore: n§< > 77:;‘ whenever

(1 — TH) B! < fp. (7)
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Horizontal FDI (continued)

o Constant price-elasticity = constant mark-up pricing:

ph (v) = 1/a=pf (v) < t/a=pk (v).

@ Defining
BF = (1—a)a* 1Ak i=H,F, (4)
an exporter from country k = H, F selling in country £ # k will obtain profits
equal to
i+ = BF + 117 BY — fp — fp. (5)
o A firm from k = H, F that engages in horizontal FDI in £ £ k will obtain
profits equal to
4+ rf = BK + B! — fp — 2fp. (6)
@ Therefore: n§< > 77:;‘ whenever
(1-7) B < fp. (7)

Exporting is more likely when T or B are low, or fp is high.

Griliches Lecture 2: Firm Heterogeneity (continued) May 2009



Horizontal FDI (continued)

o Constant price-elasticity = constant mark-up pricing:

ph (v) = 1/a=pf (v) < t/a=pk (v).

@ Defining
BF = (1—a)a* 1Ak i=H,F, (4)
an exporter from country k = H, F selling in country £ # k will obtain profits
equal to
i+ = BF + 117 BY — fp — fp. (5)

o A firm from k = H, F that engages in horizontal FDI in £ £ k will obtain
profits equal to
i + 7k = BK + B — fz — 2fp. (6)

@ Therefore: n§< > 77:;‘ whenever
(1-7) B < fp. (7)

e Exporting is more likely when T or B are low, or fp is high.
o But the demand level B is an endogenous variable, which requires to solve
for industry equilibrium (see Brainard, 1997).
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Empirical Implementation

@ Brainard (1997) starts by proposing an econometric model in which the share
EX/ (IS + EX) is regressed on:
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e industry and country-specific measures of trade costs, and
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@ Brainard (1997) starts by proposing an econometric model in which the share
EX/ (IS + EX) is regressed on:

e industry measures of plant-specific and firm-specific economies of scale,

e industry and country-specific measures of trade costs, and

e a set of controls related to the importing country, such as GDP per capita or
corporate tax rates.
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@ Brainard (1997) starts by proposing an econometric model in which the share
EX/ (IS + EX) is regressed on:

e industry measures of plant-specific and firm-specific economies of scale,

e industry and country-specific measures of trade costs, and

e a set of controls related to the importing country, such as GDP per capita or
corporate tax rates.

@ In light of the model, we expect a negative impact of freight and tariffs, but a
positive impact of plant economies of scale.
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@ Brainard (1997) starts by proposing an econometric model in which the share
EX/ (IS + EX) is regressed on:

e industry measures of plant-specific and firm-specific economies of scale,

e industry and country-specific measures of trade costs, and

e a set of controls related to the importing country, such as GDP per capita or
corporate tax rates.

@ In light of the model, we expect a negative impact of freight and tariffs, but a
positive impact of plant economies of scale.

@ Brainard’s data is from 1989 and she can exploit both the cross-industry and
the cross-country variation.
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Empirical Implementation

@ Brainard (1997) starts by proposing an econometric model in which the share
EX/ (IS + EX) is regressed on:

e industry measures of plant-specific and firm-specific economies of scale,

e industry and country-specific measures of trade costs, and

e a set of controls related to the importing country, such as GDP per capita or
corporate tax rates.

@ In light of the model, we expect a negative impact of freight and tariffs, but a
positive impact of plant economies of scale.

@ Brainard’s data is from 1989 and she can exploit both the cross-industry and
the cross-country variation.

@ Her results lend support to the proximity-concentration tradeoff and she finds
little impact of factor endowments.

Griliches Lecture 2: Firm Heterogeneity (continued) May 2009 12 / 20



Export vs. FDI with Heterogenous Firms

@ Helpman, Melitz and Yeaple (2004) incorporate intraindustry heterogeneity of
the Melitz (2003) type into a general equilibrium model with multinational
firms.
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Export vs. FDI with Heterogenous Firms

@ Helpman, Melitz and Yeaple (2004) incorporate intraindustry heterogeneity of
the Melitz (2003) type into a general equilibrium model with multinational
firms.

@ Firms produce with a technology that features:
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@ Helpman, Melitz and Yeaple (2004) incorporate intraindustry heterogeneity of
the Melitz (2003) type into a general equilibrium model with multinational
firms.

@ Firms produce with a technology that features:

@ A fixed cost of entry of fg units of labor.
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@ Helpman, Melitz and Yeaple (2004) incorporate intraindustry heterogeneity of
the Melitz (2003) type into a general equilibrium model with multinational
firms.

@ Firms produce with a technology that features:

@ A fixed cost of entry of fg units of labor.
@ A fixed overhead cost of fp units of labor if the firm produces a positive
amount.
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@ Helpman, Melitz and Yeaple (2004) incorporate intraindustry heterogeneity of
the Melitz (2003) type into a general equilibrium model with multinational
firms.

@ Firms produce with a technology that features:

@ A fixed cost of entry of fg units of labor.

@ A fixed overhead cost of fp units of labor if the firm produces a positive
amount.

© A fixed cost of exporting of fx units of labor per foreign market.
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@ Helpman, Melitz and Yeaple (2004) incorporate intraindustry heterogeneity of
the Melitz (2003) type into a general equilibrium model with multinational
firms.

@ Firms produce with a technology that features:

@ A fixed cost of entry of fg units of labor.

@ A fixed overhead cost of fp units of labor if the firm produces a positive
amount.
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Q A fixed cost of FDI of f; units of labor per foreign market.
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Export vs. FDI with Heterogenous Firms

@ Helpman, Melitz and Yeaple (2004) incorporate intraindustry heterogeneity of
the Melitz (2003) type into a general equilibrium model with multinational
firms.

@ Firms produce with a technology that features:

@ A fixed cost of entry of fg units of labor.

@ A fixed overhead cost of fp units of labor if the firm produces a positive
amount.

© A fixed cost of exporting of fx units of labor per foreign market.

Q A fixed cost of FDI of f; units of labor per foreign market.

@ A marginal cost that varies across firms and is denoted by a. Firms face
ex-ante uncertainty about their productivity; a is drawn after entry from a
distribution G (a).
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Export vs. FDI with Heterogenous Firms

@ Helpman, Melitz and Yeaple (2004) incorporate intraindustry heterogeneity of
the Melitz (2003) type into a general equilibrium model with multinational
firms.

@ Firms produce with a technology that features:

@ A fixed cost of entry of fg units of labor.

@ A fixed overhead cost of fp units of labor if the firm produces a positive
amount.

© A fixed cost of exporting of fx units of labor per foreign market.

Q A fixed cost of FDI of f; units of labor per foreign market.

@ A marginal cost that varies across firms and is denoted by a. Firms face
ex-ante uncertainty about their productivity; a is drawn after entry from a
distribution G (a).

@ After observing this productivity level, the firm decides whether to exit the
market, or stay and produce. If it chooses to produce, it has to choose an
organizational form.
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Export vs. FDI with Heterogenous Firms

@ Helpman, Melitz and Yeaple (2004) incorporate intraindustry heterogeneity of
the Melitz (2003) type into a general equilibrium model with multinational
firms.

@ Firms produce with a technology that features:

@ A fixed cost of entry of fg units of labor.

@ A fixed overhead cost of fp units of labor if the firm produces a positive
amount.

© A fixed cost of exporting of fx units of labor per foreign market.

Q A fixed cost of FDI of f; units of labor per foreign market.

@ A marginal cost that varies across firms and is denoted by a. Firms face
ex-ante uncertainty about their productivity; a is drawn after entry from a
distribution G (a).

@ After observing this productivity level, the firm decides whether to exit the
market, or stay and produce. If it chooses to produce, it has to choose an
organizational form.

@ Goods that are exported are subjected to iceberg costs T/ > 1.
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Firm Behavior

@ We can express
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@ We can express

e operating profits from serving the domestic market in j as

7TJD = alisBJ — fD,
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Firm Behavior

@ We can express

e operating profits from serving the domestic market in j as
7TJD = alisBj — fD,
e from exporting to country i as

i (i 178[3" £
7'L'X—Ta —1TIx,
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Firm Behavior

@ We can express
e operating profits from serving the domestic market in j as

J _ Jl-epj
Tp = a B — fD,
e from exporting to country i as
i (£ B
Ty = \T°a —1TIx,

e from servicing country i through FDI as

n =al "B —f;.
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@ We can express
e operating profits from serving the domestic market in j as

7'EjD = alisBj — fD,
e from exporting to country i as
nl = (T’ja)lis B' —f
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e from servicing country i through FDI as

n =al "B —f;.

@ Provided that f; > (T"J')f}l fx > fp, the following sorting (consistent with
evidence) emerges:

May 2009 14 /20

Griliches Lecture 2: Firm Heterogeneity (continued)



@ We can express

e operating profits from serving the domestic market in j as
7'EjD = alisBj — fD,
e from exporting to country i as
nl = (T’ja)lis B' —f
X X
e from servicing country i through FDI as

n =al "B —f;.

@ Provided that f; > (T"J')f}l fx > fp, the following sorting (consistent with
evidence) emerges:

e the least productive firms exit upon observing their productivity;

Griliches Lecture 2: Firm Heterogeneity (continued) May 2009 14 / 20



@ We can express
e operating profits from serving the domestic market in j as
7er =al"tBl —fp,
e from exporting to country i as
nl = (T’ja)lis B' —f
X X

e from servicing country i through FDI as

n =al "B —f;.

@ Provided that f; > (T"J')f}l fx > fp, the following sorting (consistent with
evidence) emerges:

e the least productive firms exit upon observing their productivity;
o firms with somewhat higher productivity serve only the domestic market;
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@ We can express

e operating profits from serving the domestic market in j as
. e
7TJD =a SBJ — fD,
e from exporting to country i as
i _ (i) g
Ty = (1a B' — fx,

e from servicing country i through FDI as

n =al "B —f;.

. ine—1 . . . .
@ Provided that f; > (T’J)e fx > fp, the following sorting (consistent with
evidence) emerges:
e the least productive firms exit upon observing their productivity;

o firms with somewhat higher productivity serve only the domestic market;
o firms with still higher productivity export;
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@ We can express
e operating profits from serving the domestic market in j as
. e
7TJD = a SBJ — fD,
e from exporting to country i as
i _ (i) g
Ty = (1a B' — fx,
e from servicing country i through FDI as

n =al "B —f;.

@ Provided that f; > (T’J)f}l fx > fp, the following sorting (consistent with
evidence) emerges:

the least productive firms exit upon observing their productivity;

firms with somewhat higher productivity serve only the domestic market;

firms with still higher productivity export;

the most productive firms engage in FDI.
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HMY (2004): Sorting into Exporting and FDI

Profit levels are depicted in the figure for the case in which B = B/.

0 /aé))l'e (a2
- fD

-fx
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Aggregation

@ HMY show how to solve for industry equilibrium and general equilibrium.
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Aggregation

@ HMY show how to solve for industry equilibrium and general equilibrium.

@ Notice that in a given industry, the ratio of exports from country j to country
i relative to j's FDI sales are

ij Lo 1— . ..
% B f:yx (tha) ™ BIdG (a) B ’l'ij)l_s % (aSJ() i @
s an;j al~¢BidG (a) % (37)

where V (a) = foa y17¢dG (y).
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Aggregation

@ HMY show how to solve for industry equilibrium and general equilibrium.

@ Notice that in a given industry, the ratio of exports from country j to country
i relative to j's FDI sales are

GO (16
X _ T = ’l'ij) ‘ 7)( -1 (8)
1, 1,
s 3 1-¢BIdG (a) v (a})
where V (a) = [J ¥y 7¢dG ().

o HMY dISCLISS comparative statics that hold regardless of a particular choice of
a functional form for G (a). In particular, they show that sy /s/ is increasing
in f; and decreasing in fx and T, which is a reformulation of the
proximity-concentration hypothesis.

Griliches Lecture 2: Firm Heterogeneity (continued) May 2009 16 / 20



Pareto Distribution

@ When productivity is distributed Pareto

k—(e—1)
] ]
S 1—e¢ a
@) -
S a

k—(e—1
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Pareto Distribution

@ When productivity is distributed Pareto

k—(e—1)
] ]
S 1—e¢ a
S-@E) -
S a

k—(e—1

@ It is then straightforward to see that the ratio of exports to FDI sales is:
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Pareto Distribution

@ When productivity is distributed Pareto

i i\ k—(e—1)
ij _ ij
S—X. (Tij)l ‘ a—X. —-1( =
ij ij
S |\ 9
[ " .. k=(e=1)
N1—¢ | (Y —FY 1 (1)
= (TU> e -1
7 @)

@ It is then straightforward to see that the ratio of exports to FDI sales is:

e decreasing in transport costs,
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Pa Distribution

@ When productivity is distributed Pareto

i T k—(e—1)

5 .\ 1—¢ aU
Lo @|(5) -
S |\ 9
r k=(e=1)
_ i _ i 1)
O G I [ e S 1
% (@)

@ It is then straightforward to see that the ratio of exports to FDI sales is:

o decreasing in transport costs, -
o increasing in plant-level economies of scale f”,
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Pa Distribution

@ When productivity is distributed Pareto

’ Mo\ k—(e—1)
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@ It is then straightforward to see that the ratio of exports to FDI sales is:

o decreasing in transport costs, -
o increasing in plant-level economies of scale f”,
e decreasing in productivity dispersion, as parametrized by (the inverse of) k.
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Pa Distribution

@ When productivity is distributed Pareto

. i k—(e—1)
i ij
S .\ 1—¢ a
e @(E) 0 -
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@ It is then straightforward to see that the ratio of exports to FDI sales is:

o decreasing in transport costs, -
o increasing in plant-level economies of scale f”,
e decreasing in productivity dispersion, as parametrized by (the inverse of) k.

@ The third point is new. One should expect more FDI relative to exports in
industries with a more dispersed distribution of sales.
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Empirical Implementation

@ HMY estimate a log-linearized version of eq. (8) for U.S. firms.

Griliches Lecture 2: Firm Heterogeneity (continued) May 2009 18 / 20



Empirical Implementation

@ HMY estimate a log-linearized version of eq. (8) for U.S. firms.

@ As in Brainard (1997), plant-level economies of scale are proxied by the
number of nonproduction workers.
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Empirical Implementation

@ HMY estimate a log-linearized version of eq. (8) for U.S. firms.

@ As in Brainard (1997), plant-level economies of scale are proxied by the
number of nonproduction workers.

@ To construct a proxy for productivity dispersion, HMY note that k — (¢ — 1)
can be recovered from a regression of the logarithm of an individual firm’s
rank within the distribution on the logarithm of its size.

Griliches Lecture 2: Firm Heterogeneity (continued) May 2009 18 / 20



Empirical Implementation

@ HMY estimate a log-linearized version of eq. (8) for U.S. firms.

@ As in Brainard (1997), plant-level economies of scale are proxied by the
number of nonproduction workers.

@ To construct a proxy for productivity dispersion, HMY note that k — (¢ — 1)
can be recovered from a regression of the logarithm of an individual firm’s
rank within the distribution on the logarithm of its size.

o This measure is computed for both U.S. and European firms using data from
the U.S. Census of Manufactures and the Amadeus database.
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Empirical Implementation

@ HMY estimate a log-linearized version of eq. (8) for U.S. firms.

@ As in Brainard (1997), plant-level economies of scale are proxied by the
number of nonproduction workers.

@ To construct a proxy for productivity dispersion, HMY note that k — (¢ — 1)
can be recovered from a regression of the logarithm of an individual firm’s
rank within the distribution on the logarithm of its size.

o This measure is computed for both U.S. and European firms using data from
the U.S. Census of Manufactures and the Amadeus database.

@ In order to control for omitted industry characteristics, they include measures
of capital intensity and R&D intensity.

Griliches Lecture 2: Firm Heterogeneity (continued) May 2009 18 / 20



Results

TABLE |—PRODUCTIVITY ADVANTAGE OF MULTINATIONALS
AND EXPORTERS

Multinational

Nonmultinational exporter

Coefficient difference

Number of firms

Notes: T-statistics are in parentheses (calculated on the basis
of White standard errors). Coefficients for capital intensity
controls and industry effects are suppressed.
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Results (continued)

TABLE 4—"BETA"™ COEFFICIENTS: NARROW SAMPLE WITH

CONTROLS
Standard “Beta”

Iean deviation  coefficient
Dependent variable = —0.595 2375
FREIGHT 1.863 0.653 —0.271
TARIFF 2.015 1.020 —0.205
FP 3.321 0.785 0.325
U.S. sd 1.749 0316 —0.312
Europe s.d. 1.198 0276 —0.250
France s.d. 1.224 0.375 —0.325
Europe reg. 1.260 0.333 —0.210
France reg. 1.257 0.336 —0.211
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