


2w0o?

LIBRARY
Michigan State
University

This is to certify that the
dissertation entitled

THEORETICAL AND EMPIRICAL ANALYSIS OF

INTERNATIONAL TRADE
WITH HETEROGENEOUS FIRMS

presented by

Na Yang

has been accepted towards fulfilment
of the requirements for the

Ph.D. degree in Economics

L |1

Major Pygfessor's Sigyature

A’? {22, 200%

Date

MSU is an affirmative-action. equal-opportunity employer



PLACE IN RETURN BOX to remove this checkout from your record.
TO AVOID FINES return on or before date due.
MAY BE RECALLED with earlier due date if requested.

DATE DUE

DATE DUE

DATE DUE

6/07 p:/CIRC/DateDue.indd-p.1




THEORETICAL AND EMPIRICAL ANALYSIS OF INTERNATIONAL
TRADE WITH HETEROGENEOUS FIRMS

By
NA YANG

A DISSERTATION

Submitted to
Michigan State University
in partial fulfillment of the requircments
for the degree of

DOCTOR OF PHILOSOPHY
Department of Economics

2008



ABSTRACT
THEORETICAL AND ENMPIRICAL ANALYSIS OF INTERNATIONAL
TRADE WITH HETEROGENEOUS FIRNMIS
By
NA YANG

Chapter 1: The logarithmical form of the trade volume does not accommodate
the situation of zero trade between certain country pairs. This paper starts with
a theoretical framework of heterogencous firms to show the true property of zero
trade: “actual” instead of “potential” and proposcs a two-part model framework
to deal with zero trade problems. The marginal effect derived from the non-linear
combination of the two parts significantly corrects the bias generated by estimating
the gravity model using conventional methods.

Chapter 2 (with Isao Kamata): In this paper we examine how factor proportions
determine the extensive margin of trade. Different from the existing research
that only analyzes the country-level export pattern in varieties, we explore the
problem at a disaggregate industry level. A quasi-Heckscher-Ohlin prediction for
export varieties emerges from the model: countries export more varieties in the
industries that more intensively use their abundant resources as input factors. The
model also delivers important implications of opening autarky to trade: besides
commonly-accepted facts of larger trade volume for each exporting firm, there is
also a stronger selection of firms into the export market in comparative advantage
industries.

Chapter 3: In this paper we explore the linkage between population health and
inward FDI in a cross-country setting. A semi-IV framework proposed by Frankel
and Romer (1999) is used to account for the endogencity of FDI. We estimate
FDI with exogenous geographical variables and also investigate the effect of FDI-

induced openness on health conditions.
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Chapter 1: Treatment of Zero Trade Volume and

Re-estimation of Gravity Equation: Analysis Using
Two-Part Models

1. Introduction

The gravity model has a long history in the trade literature. The original
gravity model assumes the goods produced at an origin and attracted to a destina-
tion are proportional to the productions of the two locations, and the friction term
adds the impedance of making travels of various durations or distances. Tinber-
gen(1962) was the first to use gravity model for estimation of bilateral trade flows,
by substituting the production levels with two countries’ GDPs and using trade
resistance for the friction term. Over time, his approach has been vastly cited and
furnished with better empirical estimation techniques and used to explain other
aspects of international trade than the trade volume only. For example, Anderson
and van Wincoop (2003) showed that the gravity model should be augmented with
exporter and importer fixed effects because the traditional one does not take the
multiple resistance terms into account.

In his seminal paper, Krugman formalized the role played by the geographical
proximity in the regionalization process. In Frankel and Romer (1999), they showed
that regionalization could be explained by geographical proximity and preferential
trade agreements, with country sizes being constant. Moreover, Rauch (1999)
showed that differentiated products could exhibit stronger geographical proximity
effects than homogeneous products within a gravity model structure.

Though the gravity model has been widely recognized for its empirical success
in predicting the trade volume and estimating the effects of the factors that impede
bilateral trade, it initially did not have a strong theoretical background. 1Recently
there has been an increasing trend to use both the traditional and new trade

theories to derive the gravity model. For instance, Deardorff (1995) derived it



from a traditional Hechscher-Ohlin perspective while Eaton and Kortum (1997)
used a Ricardian framework. Additionally. Helpman(1987) used both monopolistic
competition model and gravity equation for an analysis and argued that the close
of fit of the gravity model of trade variable could serve as supportive empirical
evidence for the monopolistic competion model.

For empirics, Leamer(1974) used both the gravity equation and the Heckscher-
Ohlin model to motivate the explanatory variables in a regression analysis of the
trade flows. Notably in Helpman(1987). he applied his test to data on trade
of the OECD countries, which yielded supportive evidence to the monopolistic
competition model. Hummels and Levinsohn (1995) expanded the test to a much
wider variety of countries, using different data and different estimation methods
to test whether the data still supports the theory.2

All in all, these studies have improved our understanding of the gravity equa-
tion as a tool to model and analyze bilateral trade. But what is comon in the
existing research is that the analysis of gravity model was only applied on sample
countries that have positive trade flows between them. However, a direct result of
discarding zero trade volumes could result in biased estiinates. In this paper we
developed a heterogeneous firm model following Melitz (2003) then used the theo-
retical predictions to show how to amend the gravity model to deal with zero trade
flows. The heterogeneity is introduced in a similar way to Melitz (2003): firins face
uncertainty about their future productivities: the entry fees for both producing for
the domestic market and exporting to foreign markets are costly and irreversible.
The model delivers a set of implications for export probability and export volume.
Similar to the Melitz's model, this paper allows the fact that none of the firms in
one country has such productivity level that they can break even when they enter
any other foreign market. As a result, the model incorporates the likelihood of

zero volume of trade between some country pairs as well as positive trade volume



in one direction from country 7 to country j, but zero trade flow from country j
to country i. For predicted positive two-way trade, the model generates a gravity
equation in which the size of trade flow is proportional to the sizes of the partners,
but dampened by bilateral barriers.

Using various sources, I then assembled a dataset on bilateral trade and gravity
measures for all the countries. The availability of the gravity mecasures makes it
possible for us to accurately construct gravity measures for both country samples
with zero trades and positive trade volumes.

Along the lines of research on gravity equations, the paper fundamentally dif-
fers froin the existing research in two dimensions. Theoretically, it uses Melitz(2003)
‘s heterogeneous firim model to derive the gravity equation for both the export
probability and volume besides the established Hechscher-Ohlin structure and tra-
ditional monopolistic competition model. With the heterogeneous firm setting,
we rationalized the true feature of zero trade, which is significant suggesting the
proper handling of zeros. The generalization of the gravity model accounts for the
asyminetries between the volume of exports from 7 to j and the trade volume from
J to i. But different from Helpman, Melitz and Rubinstein (2006), the firm-level
heterogeneity term does not enter our estimation specification on the country level.
Empirically, we propose a two-part model, which has been intensively used in other
fields so that we can better address the problem of zero trade and correct the po-
tential bias generated by the conventional estimation methods. We also explained
how to compute the correct marginal effects of covariates on actual outcomes with
different distributional specifications. A Vuong’s test is used to sort out the best
fit of the model for actual trade data. In a recent paper, Helpman et al. (2006)
proposed a technique similar to sample selection model. We argue that two part
model is more appropriate than sample selection in handling the problem of zero

trade based on the fact that trade values are actual instead of potential. In two



papers by Westerlund and Wilhelmsson (2006), Silva and Tenreyro (2006), they
proposed a Poisson maximum likelihood estimator(PMLE). Although the PLME
outperforms conventional OLS by removing the need to linearize the model, it
makes strong assumptions on count data regression that might be inapplicable
when dealing with continuous trade volumne.

The remainder of the paper is organized as follows. Section 2 presents the
cross country trade pattern. In section 3 we use the model of heterogencous firin
to clarify the true property of zero trade- actual instead of potential outcomes,
and it is addressed that there is no selection bias problem when modeling the actual
trade outcomes. Section 4 studies the econometric problems raised by conventional
methods and section 5 proposes two-part estimation techniques with different sets
of parainetric distributions. We also explain how to compute the correct marginal
effects for covariates in this paper, distance and regional trade agreement. Addi-
tionally. a Vuong test is used for model selection. Section 6 provides the informa-
tion of data and estimation results. The results are compared with those generated
by OLS, adjusted OLS and non-linear least squares estimations. Section 6 contains

concluding remarks.

2. Cross-country trade pattern

Since 1990s, international transactions are playing an increasingly important
role in world trade. Table 1 shows the world GDP and world export growth path
from 1982 to 2001. The volume of export approximately constitutes around 20%

of total world GDP, and grows at a steady rate in levels.

Next we show the composition of country-pairs according to their trade sta-

tus in figure 1 - country-pairs with two-way trade, one-way trade and no trade



1982 | 1990 | 1996 | 2001
World GDP (in billion dollars) 11.758 | 22.610 | 29,024 | 31,900
World export (in billion dollars) | 2.247 | 4.261 | 6,523 | 7.430
World export as % of GDP 19 19 22 23

Table 1: World International Trade and Production

at all. Years 1980-1997 are considered. From 1980-1997, the country pairs that
are involved in either bilateral or unilateral trade constitute around 30%-50% of
all possible country pairs.3Howcver. the proportion of one way trade relationships
stays at a fairly constant level of 10% along the early 90s. These years also wit-
nessed an increasing share of country pairs with positive two-way trade.

Generally, the gravity approach suggests that trade volume is a function of
trading partners’ sizes and trade barriers. The GDPs are usually used to reflect
the sizes of exporters and importers. The importer’s market size represents the
market demand for bilateral trade, and exporter’s size reflects the potential com-
modity supply. Geographic distance is usually used as the term of resistance,
along with other binary variables to proxy other aspects of economics integration
factor or trade barrier factor. Using Feenstra(1995)’s trade dataset for year 2000
and country-pair characteristics, in Table 2 we show the correlations between the
possibility to trade and gravity variables.

Particularly, the average distance among the group of country pairs that do
not have any trade is much bigger than country pairs that have positive trade.
The average GDP products are also substantially larger for countries with positive
trade. In fact, the GDP products for country pairs with two way trade are almost
as twice as that of country pairs with one way trade. and almost 20 times of the
products for countries with zero trade. Two-way trade country pairs include larger
proportion of both countries affiliated with the same regional trade agreement
compared with one-way trade and zero trade. However, the benefit of sharing the

common language is not quite clear, this could stem from the fact of the large

(g



two-way one-way Zero

trade trade trade
Mean distance(in kilometers) 6959 8027 8495.82
Y% with common language 12.10 12.82 17.96
Y% with common border 2.95 0.69 1.14
GDP products(in e+19 US $) 17400 8220 922
% of landlocked exporters 13.15 15.58 21.05
% of landlocked importers 13.15 18.22 20.87
mean of # of exporter major cities 21.10 2292 | 23.85
mean of # of importer major cities 21.05 23.69 | 23.85
% of country pairs with common RTA 7.25 4.14 6.42
Number of country pairs 8.940 1.739 | 25,611
Y% of all country pairs 21.63 4.79 70.57

Table 2: Relationship between composition of trade and country characteristics,
year 2000

economic variation among English-speaking countries. In summary, the evidence
presented in the previous tables and figure 1 suggest that size and geography are
very important factors to explain the existence of trade and the level of export

volumes.

3. The model
The model of trade with heterogencous firms is built up based on Melitz
(2003)4 The world is comprised of J countries, j=1,2....... J. On the demand side.
the preferences of a representative consumer are given by a standard C.E.S. utility
function over consumption of a continuum of goods x (n varieties) indexed by L.
The varietics of x are imperfect substitutes. where ¢ = 1/ (1 — p) > 1 indexes the

substitution pattern between varieties of x. Country j's utility is expressed as:

n 1
Uj = [/,,:(1)/)(11]5 (1.1)
0

With consumers maximizing their utilitities subject to the budget constraints,

it leads to the demand of variety [ in country j:
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o) = }’}Pf_lpj(l)_a (1.2)

n 1
where ¥ s the total income of country j and Pj =[f 1)(1)1_"(11]1*_0 denotes
0
the aggregate price index: p j s the price of variety | in country j.

For production, labor is the only factor of production and is inelastically
supplied in a market. The unit price of labor in country j is parameterized at Cj
There is a large pool of propective entrants into the industry.

The production of differentiated good r is characterized by monopolistic com-
petition. All the potential entrants are the same ex ante. To enter the market,
firls in country j need to incur a sunk cost f,;('j so that they can draw their
productivities ¢ from a distribution G(¢). Once the firm knows its productivity,
it needs to choose to produce or exit. Successful entrants could make nonnegative
profit with high enough productivity; however, if the productivity draw is below a
cutoff level, it is best off exiting at once.

The productivity (1) for firm to produce variety [ is drawn from a Pareto
distribution with the range of [ ¢ . ¢ g] and shape parameter k.5

The total cost for production of variety | at ¢ quantity is comprised of two

parts: the variable cost and fixed cost (fp units of labor).

qe;
(1)

In a monopolistic competition characterized economy. the pricing rule of a

+ fD('j (1.3)

profit-maximizing firm with efficiency level ¢ is:

pilhy = — (1.9

For a given firm. we could simply express the profit of the firm (with product

[) from domestic sale as:



7i(l) = (1= )Y} (—A—=)177 = fpe; (1.5)
J I pe(l) P J
The same derivation applies to the profit from trade, where 7 jils the “melting

iceberg” cost which is bigger than one; equally speaking Tji units of goods need
to be shipped in order for one unit to arrive. Thus the profit for the firm (with

product /) from country j to export to country i is:

TJ'.I'(‘J'
pe (1) Pj

f ji is the units of labor needed as fixed cost when firms produce at country j

mji(l) = (1= p)Yi ( )17~ fjic (1.6)

and export to country i, and it is larger than fp, which is needed to produce for
domestic market. Evidently with this assumption, this profit is positive for sales
in the domestic markets, because fji is bigger than fp- Tt also follows that only
a proportion of country j’'s firms could export to country i.

The free entry condition for firms from country j implies:

feej = (1= G fejh() + (1= G i) fiejh(ehi) (1.7)

and similarly for firns from country i,

feei = (1= G(e))feih(e]) + (1= Glppi ) fijeih(93i) (1.8)

Al A%
where h(*) = (”’Lﬂ ) )7~ 1_1and 99,’:7- ; 1s the benchmark productivity needed

for exporting to happen from country j to country i. Similarly, 99:,1- j is for export
from country i to country j. p;f identifies the lowest productivity level to produce
at home.

Given these conditions, we can obtain the following:



Lemma 1:

£ 3
*}9‘, | 7 f C, Y
% }’ 7~ 1((‘;) v, =0 (1.9)
J
%*
Faji _ i 01505 _ g
- 1.10
S (Ci) v, = (1.10)

Proof: See appendix A

By substituting (1.9) and (1.10) into (1.7) and (1.8), it leads to a system of

equations with two unknowns g’; and <,9’J'f :

feej = fej(K - 1)(2) + fjici (K 1)(;}%—2)"’ (1.11)
YL YL \k
fec; = fei(K — 1)(99:) +f1]Cz( - 1)(@;91) (1.12)

where K = lﬁ Solving the system yields:

< k
*\—k _ (K~ 1)"9[;
(¥5) oo (1.13)

f fﬂ]’j'%{rl

From equation (1.8) and (1.12). the export productivity cutoff is determnined

by:

(K—i’)cr“;:' ]

¥ f’] 70— 1(('1 o -
yTl] f c ) Q2

J f+ fﬂ]#]?rl

where €1 and Q9 are given by equations (1.9) and (1.10), which only consist

(1.14)

of exogenous variables.



Define the ratio of cutoff productivity to export and the highest productivity

“*”‘Hj as!:

D_ji = — . (1.15)

The probability for country j to export to i is determined by 1)7'()1)(D‘]'i <1).
in another word. under the circumstances that the cutoff point to export (from j to
i) is bigger than 9935, the bilateral trade volume equals zero. The proportion of the
firms that could be involved in exporting activities in a given country is determined

by function: A(4;. 0j. 5ij): where 0;. (k = i, j) is country-specific characteristics

and 4;; is bilateral gravity covariates. From equations (1.9)-(1.10), the term ‘P:-ji

and o* .. — export productivity cutoffs are also determined accordingly.
Yorij J 1)

When trade is possible for two countries, or at least for trade in one direction,

the level of trade would be:

b3
Y
CiTii
Tji = ( ?)PJ')NJYI / ST LdG () (1.16)
l

Yorji

This function is again a function of two countries’ variables and bilateral
gravity covariates, which we will generalize to the function Y(4;, 6;. 4;;).

For empirical framework, equations (1.15) and (1.16) are related to export
probability and export volume separately for cross-border transactions from coun-
try j to i. Both the probability to trade and trade volume between two countries
could be decomposed into three components as Helpman, Melitz and Rubinstein
(2006) showed: one that depends on importer characteristics, one that depends on

exporter characteristics, and a third that depends on the country pair characteris-

10



tics. The decompositition resembles Anderson and van Wincoop (2003)'s gravity
equation that embodies all three sets of variables. But unlike Helpman, Melitz and
Rubinstein, we do not include the additional term that controls sample selection
bias and proportion of the exporters. Instead, we address the question using a two-
part model. The distinction between the sample selection model and the two part
model is discussed in section 4.2. Other than model selection due to the property
of zero trade. empirically. the two part model also outperforms sample selection
because the downward bias for the coeflicients of the covariates could arise from
the high colinearity between the inverse-Mills ratio and the countries’ covariates if

sample selection is used.

4. Choice between sample sclection model and two-part model

The two-part model has been used intensively in the field of health economics
to deal with data that includes a large fraction of zero values, such as the cigarette
demand, hospital utilization and health insurance coverage. The sample selection
model is often misapplied to the corner solution problem. thus deriving the wrong
marginal effect as their main interest.

This debate on the choice over Heckman sample selection model and two part
model (hereafter, 2PM) went back to the famous “cake debate”™ of the 1980s. Jones
in Handbook of Health Economics documented an excellent history of the “cake
debate” The sample selection model has dominated much of the literature in mi-
croeconomics and the Heckit estimation procedure is routinely adopted to analyze
the problems involving censoring and selection bias. The earlier comparisons are
mostly based on theoretical issues 6.and the recent investigations have turned to
Monte Carlo simulation o.\'poriluonts7. There scems to be a general misunder-
standing of the terms “censored™ and “selected™ samples, especially when applied
to the two-part model setting. As Wooldridge (2002) points out. a second kind

of application of censored regression models appears more often in econometrics,
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and unfortunately. is where the label “censored regression™ is the least appropri-
ate. Though in many situations the problems we are trying to solve arise from an
optimization problem and the true feature is corner solution, the name “censored
models™ appears to be more entrenched. Besides Wooldridge (2002), Dow and
Norton (2003) also clearly addressed several issues regarding the merits and usage
of the Heckit and two-part model when applied to data with a large chunk of zero
values.

When choosing between the two models, we need to first distinguish between
potential values and actual values. Both methods are used when dealing with
continuous outcome variables with a large portion of zeros. But the choice over
the two models depends primarily on the distinction between actual value and
potential value.

When dealing with trade volume, an actual zero volume is observable, whereas
positive volumes generally exhibits a skewed-to-the-right continuous distribution.
For example. in a specified period patients either have zero health expense or a
positive expense. but not negative expenditure; and in the same fashion the zero
trade values in our heterogencous firm model are corner solutions — true zeros
instead of missing values, therefore we do not have a sample selection issue to
address.

In contrast, the potential outcome is a latent variable that could not be fully
observed.  Zeros do not represent the fact that true values should be zero. In
labor economics, observations without positive wage outcomes do not imply that
these people would work for zero wages; instead these wages are non-observable.
In the same way. potential expenditures that have never occurred would not affect
the health care budget. Dow and Norton (2003) also gave an example of this
type. For a person with zero health expenditure, it does not mean his potential

expenditure would be zero if he had been examined by a doctor and indeed had

12



sought any health care. The Heckit model would work better in this situation
because the observed working people are likely to be different from the unobserved
non-working people.

From our theoretical derivation of the last section, we are able to show that
the true feature of zero trades here is indeed corner solutions for country pairs
because countries choose not to trade when all the firims in their counties have
productivities below the necessary benchmark. Therefore two-part modeling is
more appropriate when zeros are the actual observed trade volume between two
countries and we are interested in the determinants of the actual trade.

In mathematical terms, both models consist of two equations. For Heckit
model, the first equation models the probability of having a positive value (se-
lection equation), and the second equation expresses the mean trade volume in
the sub-population with the positive trade volume (the conditional equation), the

conditional equation usually takes the form of:

E(yly > 0. X) = X982 +11M(X151) (1.17)

where A\(X131) is the inverse-Mills ratio term under the assumption of normality
of latent variable that denotes the potential trade volume. However, in the two
part model, the second equation does not include this term due to the nature of

the zeros, which makes it simply:

E(yly > 0.X) = X933 (1.18)

Therefore, when sample selection is inappropriately invoked for actual values.
0 39 will only equate /33 under special case where there is no sclection bias(71 = 0).
The two part model should not be confused with standard Tobit inodel because

the two part model allow the hurdle decision (part one) to be separate from the
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level decision (part two). Some studies that followed the practice of standard
Tobit to estimate gravity equation with zero flows include Rose (2004), Soloaga

and Winters (2001) and Anderson and Marcouiller (2002).

=

5. Specifications of the two-part model

Two-part model is sometimes mentioned in other ficlds in alternative ways—
two-tier model or hurdle model. Different from sample selection8, the property of
latent variable is actual instead of potential. Parametrically, we model the first
part in the following specifications- probit and logit. For the distribution of the
error term in the second part, we will use lognormal and exponential distribution?.

The set up and the merits of the models are discussed below. A Vuong's test is

used at the end of section 5 for model selection.

5.1 Lognormal Distribution

The estimation procedure works as follows. We define the dummy variable
from our trade theory as D;, therefore D; means two countries trade 10, otherwise
no trade exists. In the second level equations, we use T} for observation i (a unique

country pair)’s trade volume.

[.Probit and Lognormal:

When part one is probit and second part is lognormal, two equations take the

following forms:

!/ /
P(D; = 1|X1;) = P(X;31 + €1 > 0) = ®(Xy;31) (1.19)

/
E(T;|D; = 1, Xo;) = exp(Xo; 39 + 0.502) (1.20)
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where the error terms follow the distributions: 1N (0.1), and In(s9)” N(0, 02)

The unconditional expected value would be:

) N i ; i g B !
E(Til‘\li"\?i) = E(T,‘lDi = 1,‘\2,‘) PI‘(Di = lll\'li) = (‘X[)(J\Qig‘fg+0.002)(I)(/\1i;’31)

(1.21)
The log-likelihood function will change accordingly to
/
/ InT; — X,.39
In(T;) = In(®(Xy;91)) + n(o(———==)) — InoT; (1.22)

g

and marginal effect of variable xy. is:

OE(T;)

/ ' / /
o D(X1;31) 30k exp(Xq; 30 + ().502) + o(X1;31) 311 exp(Xy; 32 + 0.502)
Tk

(1.23)
For estimation. when we use total trade volume for level of T; and for example,

1 is the log form of distance. the clasticity of distance on trade volume is:

OE(In trade)

/ ’ /
—_— Y = - ‘KI? )‘,‘ 0 "/ ,l) o\ < ¢ ')Ii .‘ <
J(In distance) u X1i01)dok + ¢)(X1’d1) 1 X2 2) (1.24)

The marginal effect of Regional Trade Agreement would take a similar form

to average treatment effect:

o _ / o - 92 o
(‘.XI)(‘X2I-:32 + 0.4)02)@(,}(1[131”1?]*14:1 - (‘X])(.X2I-‘.’f2 + 0.50 )(I)(‘Xli,rdl )IRTA:()
(1.25)

II. Logit and Lognormal

Similarly, we can also compute the unconditional expected value when part



one is logit and second part is lognormal,

’
/ exp(X,.3
E(T;|X1;. Xo;) = exp(Xog;30 + 0.502) I (, 171 (1.26)
exp(Xy;81) +1
And the log-likelihood function is:

(X! 3)) T, — X5.3

exp( Xy nl; — X
In(T;) = In( l ; L7l )+ lll(@(—L—le)) —InoT; (1.27)

exp(X,;31) +1 g

and marginal effect of In(distance) would become:

/ /
exp(Xy;3 ' exp(X,,;3 /
I(, 170 3o exp(XQ,;dQ-i-().502)+ p(, 171 31k exp(XQ,,;ﬂQ%-O.Sa?)
exp(Xy;81) + 1 (exp(Xy;31) + 1)2
(1.28)
It can be shown that the elasticity of distance on trade is:
(X3;31) (XpH1)
exp(Aqy;01) exp(X4;01 . =
/ 1,1 Hok + 7 ,h 2"/311.7()‘21332) (1.29)
exp(X1,681) +1 (exp(X{;31) +1)
while the effect of RTA on trade is:
(X);%)
’ _ exp(Xy;3;
exp(Xoq; 39 + 0.-)02) 7 %’ |RTA=1—
exp(X,.31) +1
(X1:81)
! exp yol|
exp(Xo; 39 + 0.502) Li |RT A=0 (1.30)

7
exp(Xy;01) +1
For the standard gravity estimation, which uses positive trade volumes only,
the marginal effect of distance is /355, which would be a biased result if we want

to know the true effect of distance on the level of trade. What we are interested in
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OE(In trade|trade>0)
J(In distance)

should be JEutrade)

— L . In another word, we need
d(Indistance) !

instead of
to investigate the effect of the barriers on overall trade for all countries, not just
the sub-sample of positive trades. For both sets of models (probit and lognormal,
logit and lognormal), it can be shown that ;. affects E(T;) in three ways: through

its effect in the hurdle equation, captured in 37 ; through its direct effect in the

conditional equation (captured in 39); and through the density function of equation
/
exP(Xliﬂl )

7
(GX[)(Xliﬂ])-l-l)2
The two part model is different from sample selection in that it does not

, - . .
one (o(X{;31) in model one and in model 2).
include an inverse-Mills-ratio part due to the zero trade property, therefore there
is also efficiency gain in 2PM because inverse-Mills ratio term usually generates
multicollinearity problem. When dependant variables are actual values and sample
selection is mistakenly used, the mis-specification is analogous to adding a single

higher order term of X in the second equation.

5.2 Exponential distribution:
Another leading case for functional forms that ensure a positive value for the
second part is exponential function. In that case, our second part’s function would

take the form of:
o
E(T1|X21~Tz > 0) = ("(})(‘X2132)

A commonly used parameterization is to define the probability density func-

tion (pdf) of an exponential distribution as:

flr) = %exp(—?) ifr>=0
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=0ifr <0

where A > 0 is a parameter of the distribution. The exponential distribution
is used to model Poisson process, in which situation an object initially in state A
can change to state B with constant probability per unit timme A. The exponen-
tial distribution may be also viewed as a continuous counterpart of the geometric
distribution that describes the number of Bernoulli trials necessary for a discrete
process to change state.

A detailed description of the derivations of log likelihood functions and marginal

effects are discussed in Appendix A.2.

5.3 Vuong’s test for model selection:

In this section, we invoke Vuong (1989)’s test to select from the four sets of
models and choose one that is the closest to the true trade data generating pro-
cess. The models are considered non-nested if neither models can be represented
as a special case of the other. Models with different non-nested distributions and
models with different non-nested functional forms for the conditional mean are
called strictly non-nested. The formal definition is given in Vuong (1987) and Pe-
saran (1987). In the econometrics literature, starting from Cox (1961, 1962a), the
hypothesis testing is performed in a non-standard framework. A brief review is
given in Davidson and MacKinnon (1993). Mizon and Richard (1986) proposed
the encompassing principle, which leads to a quite general framework for testing
one model against the other. Wooldridge (1990b) derived encompassing tests for
the conditional mean in nonlinear regression models with heteroskedasticity. In
this paper, we follow Vuong (1989) for model selection by discriminating between
models on the basis of their distance from the true data-gencrating process, where
distance is measured using the Kulback-Liebler information criterion. The follow-

ing statistic is proposed:

18



n

1 — 1/1|1, 1 f l/,|1, flyilxi.0) .9
TLRNN = —ﬁzll —————{n 121 Zl )) }
1=

l/1|11 I/lhz ’)) l/1|71a

where

Trr NN — Normal(0,1)

under the null hvpothesis:

o Syl 0),
Ho: Eh[g(!/i|~7'i~7)] =0

We will reject at significant level 5% the null hypothesis of equivalence of the
models in favor of F' being better than Gif Ty p yN > 259 (or TLR NN < —257)-

The null hypothesis is not rejected if [Ty p N N| < 29 5y

6. Estimation Result

6.1 The data

The goal is to get consistent estimates of the parameters on observable barriers
and calculate bilateral costs of export. Considering the fact that country-specific
variables and barrier variables. such as distance and common language, do not
vary much in time dimension, we instead investigate the cross-sectional feature of
the model without looking at the panel data.

We use vear 2000 world trade data, which makes the analysis cover a cross
section of 191 countries. Therefore the data consists of 36290 (191*190 country
pairs) observations of bilateral trade flow. Table 3 provides the list of country
names. Out of this number, 25611 unique combinations of these countries have
zero trade. which is around 70%.

Information on bilateral trade comes from World trade data compiled by
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Feenstra etc. (2005). Countries GDPs are from Penn World Table 6.2 and com-
plemented by the World Bank’s World Development Indicators (2002). Gravity

12.1d colonial ties!3

measures, including dummy variables for contiguity come from
various sources: CEPII, CIA’s World Factbook and Jon Haveman's website. The
bilateral distance is calculated following the great circle formula, which uses lati-
tudes and longitudes of the most important city (in terms of population) or of its
official (-apital.“The number of major cities for both exporters and importers are
from Henderson's World City Data. Table 4 provides the sununary statistics of
the variables.

The data on regional trade agreement (RTA) is constructed from World Trade
Organization documents on RTA dated on Oct. 11, 2000. Figure 4 shows the level
of engagement of individual countries and customs territories in RTAs in the year
2000. The figures indicate the total number of each country’s trade agreements.
Such a map allows for a quick comparison of different countries and regions. Some
countries are not involved in anv RTA, while others are signatories to more than a
dozen. We use a simple dummy variable to represent the RTA relationship between
country i and j. so Iji =1 if country i and j are in the same RTA and 0 otherwise.

6.2 The result

The exact specifications of the 2-part model of the gravity equation used are
as follows:

E(Dj; =1) = f[3o+31*In(Y;)+ 32+ In(Y;) + 33 xIn(dist; ;) + 3gxcxlandlk +
Agxim_dandlk + 3¢ x com_lan + 37 % com_border + 3gx Clononial + 3g x e _cities +
310 * im_cities + 310 * 1 ;]

InTj; = 3o+ 31 * In(Y;) + 32« In(Y;) + 33 x In(dist; ;) + 34 x ex_landlk + 35 *
im_landlk + 3G * com_lan + 37 x com_border + ;33 x Clononial + 39 x cx_cities +

/31() * im_cities + 1310 * IJI + Ei_j
where the subscript @ and j denote the trading partners, exporter for j, im-
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porter for i:
Y. (K =1.7)is the GDP:
dist; j is the distance between the trading partners;
com_border is the dummy variable for common border:
Clononial is the dummy variable for colonial relationship after 1945;
ex_landlk takes the value of unity if the exporter is landlocked;
im_landlk takes the value of unity if the importer is landlocked;
er_cities is the number of cities in exporter country;
im_cities is the number of cities in importer country;
Ij,j = 1 if country 7 and j are in the same RTA;

€;j represents the omitted other factors that influence the bilateral trade;

The functional form of {(.) is probit or logit, and error term g;; will follow
the previously specified lognormal or exponential distributions.

Table 5 presents the estimation outcomes of various techniques proposed by
traditional methods. The first column corresponds to the OLS estimates by using
the logarithm forms of exports as dependent variable, and only using the subgroup
of country pairs with positive trade value. The second column uses OLS as well
but the dependent variable is in the logarithm form of sum of one and trade value,
in this way we could also include zero trade observations in the estimation to deal
with the problem of no log form for zero. The third and forth columns correspond
to Poisson pseudo-maximum likelihood estimation proposed by Silva and Tenreyro
for all observations and for positive trade only.

In table 6 and 7, we show the results fromn two part models. Table 6 contains
our benchmark estimation. In another word, we treat all the country pairs as
equally important without assigning any weight. However, it is not realistic to
treat the trading relationships equally for country pairs like US and China and

country pairs like Haiti and Uganda, two small developing countries. Therefore in
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table 7, we use two countries’ GDP product as a weight, so that larger country
partuers are given bigger weight in the 2PM estimation.

The various estimations reveal that the coefficients of log of the GDPs, are
consistent with general belief, which is close to one. The coefficients of gravity mea-
sures. however. differ from each other in different models. But the general message
is that countries further apart trade less, while larger countrics trade more. The
effects of GDPs and distance measures are large and highly statistically significant,
which is in line with the estimates from the literature. Countries belonging to the
samne regional trade association trade more, as do countries sharing the same lan-
guage, the same border, and a shared colonial history. Other gravity effects are
quite mixed. The table also clearly shows that the same variables affect both the
probability of trade and trade volumes.

Comparing the second part of 2PM and OLS for positive trade sub-sample, the
following observations are in order. The elasticities of exporter/importer GDPs,
and distance are substantially smaller under 2PM. Common colonial ties have
stronger effects under OLS. The negative coefficients on number of major cities in
exporters and importers in both models lead to some puzzling results.

However. the major interest of this research rests on the marginal effect of the
distance and RTA on the level of trade. The results from other models are reported
in table 8. And our results from 2PM are reported in Table 9 and 10 separately
for estimations without and with sampling weight. Though the marginal effects of
distance are quite similar for results of unweighted 2PM and weighted 2PM, the
weighted 2PM marginal effect of RTA is relatively smaller than the unweighted
result. This could be due to the correlation between existence of RTA for certain
country pairs and their trade volume. Therefore, countrics that are involved in
RTA are also assigned a larger weight. However, this correlation for distance is

less apparent. The two model specifications for 2PM yield larger marginal effect



than traditional methods except OLS on positive samples only.

The result for the Vuong test is reported in Table 11. The test is applied to
probit versus logit and then lognorial versus exponential distributions separately.
As shown by LR statistics, there is no significant difference between the methods.
The LR tests suggest that we can not reject one model against the other. As
a matter of fact. how to specify the parameterization seems to be rather a less
important issue compared with the choice of an appropriate model to deal with
the zeros. To suminarize, we have been able to find evidence that traditional

methods generate biases and are economically incorrect.

7. Conclusion

In this paper, we provide a thorough analysis and discussion on the methods
applied on zero trades, in light of prevailing knowledge on the theoretical foun-
dation of gravity model and the econometric techniques. The general message
is that estimates are biased if zero values are discarded. Additionally, applying
two part model to deal with the zero trade problem is more appropriate than the
conventional models, such as sample selection. We showed persuasive evidence
by comparisons between our estimmated result and the existing research. The es-
timated elasticity of distance on trade value and average treatment effect of RTA
are significantly different in two part models from the existing models.

To understand the correct marginal effect of trade barriers is essential for our
understanding of international trade pattern and policy makings. What policy
makers should analyze is the marginal effect of a trade agreement on overall trade
level for all possible country pairs, as we showed in the paper, not just for countries
that are involved in bilateral trade.

Several caveats are in order. Due to the limitation of data. we can only explore

the total trade up to the year 2000. A potential future work is to include more
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vears when data becomes available and look at the time series. Another problem
caused by the unavailability of trade data is the precision of the RTA effect. As
Baicer and Bergstrand (2006) showed, a foreign trade agreement approximately
doubles two members™ bilateral trade after 10 years, which could not be addressed
in our cross sectional data. However, the essential problem we want to address in
this paper is the appropriateness of different models for application of zero trade
volume and we want to provide the policy makers with more alternatives on an
unbiased estimates of the marginal effects of distance and average treatment effect
of RTA.

The supportive evidence for 2PN against other methods we presented may
seem surprising in light of the proliferation of the traditional ways to deal with
zeros in international trade. We hope the further research could acknowledge the
importance of zero trades and come to appreciate the need to adjust by using

appropriate econometric techniques.
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Chapter 2: Explaining Export Varieties: the
Unexplored Role of Comparative Advantage

1. Introduction

The recent trade literature on export/import variety has grown rapidly.
The seminal work by Krugman (1979) first brought product variety into focus
through a monopolistic competition model of international trade. Although the
increases in product varieties have long been known as important source of gains
from trade. empirical studies on the significance of the growth of the product va-
rieties, or “extensive margin” of trade, in international trade are relatively new.
For example, Kehoe and Ruhl (2003) show that the trade of new goods (exten-
sive margin) explains a larger proportion of the growth of trade following trade
liberalization than the increase in the volume of previously-traded goods (inten-
sive margin) does. A series of empirical studies by Funke and Ruhwedel (2001a,
2001b, 2005) indicates that the growth of product variety in exports has a signifi-
cant effect on the economic growth in various countries and regions. Feenstra and
Kee (2004) also provide evidence supporting the positive impact of export variety
on productivity growth for a large sample of developed and developing countries.
Broda and Weinstein (2004) empirically show how much the increase in imported
variety mattered for the welfare of United States. Their results suggest that the
U.S. welfare has increased by 3% due to the increase in the extensive margin of
trade.

Although these previous studies have examined the cross-country pat-
terns of product varieties in international trade, few explored the trade patterns
of product varieties across countries. In this paper we examine whether the tra-
ditional theory of comparative advantage explains the cross-industry patterns of
product varieties in the exports of countries. Qur approach also considers the mod-

ern framework of firm-level heterogeneity. We first construct a theoretical model



in which countries vary in factor endowment, industries differ in factor intensity,
and firms belonging to the same industry are heterogencous in productivity. This
model is used to derive a prediction that relates product varieties in a country’s
exports to the degree of relative factor intensity of industries. To empirically test
the prediction we employ the data on U.S. imports in 1990 from Feenstra, Romalis,
and Schott (2002), which finely classifies imported commoditics according to the
10-digit Harmonization System (HS). We also use the data on input factor use
in various industries from 1992 U.S. Census of Manufactures, as well as the data
from Hall and Jones (1999) for factor abundance of countries. The empirical tests
support our semi-Heckscher-Ohlin prediction for product varieties in trade; that
is, countries export more varieties in the indutries that more intensively use their
abundant resources as input factors.

This paper contributes to the literature by extending the theoretical
model of Bernard, Redding and Schott (2006), which integrates a heterogeneous
firm model by Melitz (2003) into the 2-country, 2-factor and 2-sector framework, to
a multi-industry setting as Dornbusch, Fischer and Samuelson (1980) and Romalis
(2004). The paper also goes empirically further than others by explicitly linking
the factor endowment and industry-wise factor use to the number of varieties in
their exports.

The paper proceeds as follows. Section 2 develops the theoretic model in
order to provide an implication for the relationship between factor proportions and
export variety. Section 3 proposes an empirical approach to test the theoretical
prediction, and Section 4 describes the data. The results of the empirical tests are

also presented in Section 4. Section 5 concludes.

2. The Model
This paper adopts the monopolistic competition model with CES function

and a fixed cost of exporting to account for market entry. The model features a
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framework where countries differ in endowment and increase in the exposure to
trade leads to inter-firln and inter-industry reallocation toward more productive
firlms and industries with more comparative advantage.

We consider a world of two countries, two factors, multiple industrics and a
continuum of heterogeneous firms. Countries share the same technologies but differ
in terms of factor endowments. We use H for home country that is skill-abundant
and F for foreign country that is skill-scarce. so that gg > %‘E‘, where S stands
for skilled-labor and U for unskilled-labor.

2.1 Consumption

The representative consumer derives his utility from consumption over the
output from all M industries. And each industry consists of a large number of
differentiated varieties with each variety indexed by one firm. In what follows, we
use 7 to index firms, and 7n for industries. The utility function takes the following

form:

N
. 1] o)
m=1

Cin represents the consumption index over industry m, which produces a set

of Qy, individual varieties, with quantity of cach variety as ¢(i).

1
Cm:[/ q(i)Pdi)P (2.2)

Accordingly, the price index Py, over individual varieties is defined as

1
Pm = | / pm ()10 di)T=0 (2.3)
iehm
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where 0 = T%ﬁ is the constant elasticity of substitution across varieties.

2.2 Production

As Melitz(2003)'s model, we model the production cost as a combination of
two parts. fixed cost and variable cost. The fixed costs are the same for all firms in
the same industry within a country. however. the variable costs vary across firms
with their productivities £ € (0. ). Therefore. we assume the cost function for

firm i of industry m is:

Total cost(in.i) = [f + E)_(rjlz—l)—] §hm u’/l\—ﬂ"l, 1> 35 >87-1-.->0 (2.4)

where s is the wage for skilled labor, w is the wage for unskilled labor, A = H, F
is the country index. By ranking the skill intensity of industries(;3,,,), we assume
the industries are more skilled-labor intensive as m gets larger. The fixed cost and
variable cost of eachi firm features the same factor intensity. There is no difference
in factor proportion use within the same industry across countries.

For domestic production, the profit maximization rule implies that equilibrium

price for domestic sale will equal to a constant mark-up over marginal cost:

3 1-3
Mo P

A
(o) = +F—"2— 2.9
I’m.z(‘ ) 00 ( 0)

With the pricing rule. the firms’ equilibriumn domestic revenue is in the fol-
lowing form:

3 1-3
&M m

. ‘((’:)) WY (—)1—(7 (26)
Ami A poPyy,

Y) is the total income of country A. Each firm’s revenue is increasing pro-

portionately with its idiosyncratic productivity o. the domestic aggregate income
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Y. the industry price index Py,. and the inverse measure of mark-up. The profit
of each firm would equal the revenue minus fixed cost of production and variable
cost:

i TTI 1.7 (d)) 3 1— ,3»
Tm.i(¢) = Yy fs/\’”' wy m 2.7)

There is a sunk entry cost for each firm in order to draw a productivity param-
eter fromn distribution G(¢). which is a Pareto distribution with shape parameter k
with the support of [¢f. & g]. The entry cost takes similar form as fixed production

cost, which used the same proportion of the two factors:

3 1-3.
f(;s/\""u'/\ m (2.8)

In summary, there is common factor intensity for fixed, variable and entry
cost. In the equilibriwin, the firins keep entering until the profit is zero, therefore
the benchmark productivity for domestic production is determined by zero-profit

productivity cutoff:

1-3n

: 3,
,,.,_”(@;m) = O’fh-/\,” wy (2.9)

In country A, all the firms with productivity higher than or equal to qf)f\ will
continue producing while firms with ¢ lower than the benchmark productivity will

exit.

The value of the firm is also determined on a discount basis of future profit

flow, with § as the probability of death, we have:
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= Tm(0)
Vin (o) = max{0, Z(l = &)mm(o)} = max{0, —m()—} (2.10)

t=0

In the long run equilibrium, the expected value Vi, should equal the sunk
cost in each industry. The expected future value of entry is the ex ante expected
probability of successful entry multiplied by expected profit, therefore we get the

free-entry condition:

Tm(o) 3 1-3
(1- G(Oi,n)]—'%— = fes\""wy Fm (2.11)

where T, (0) stands for the average or expected profit from successful entry
for industry m.
By combining the free entry condition and the zero profit condition, we could

simply express the function of d’f\m in one equation:

/ o
© -1
5 / [((?)* ) — 1g(o)do = fe (2.12)
3 “Am
“xm

where g(¢) is the probability density function of Pareto distribution. The left
hand side of equation (2.12) monotonically decreases with the increase in the value
of ot\m with the right hand side of equation (2.12) being constant. therefore a

. . * (. .
unicue value of Oy, 18 guaranteed.

For export, we assume the export cost includes both the fixed and variable
parts. In order to export a manufacturing variety to another country, a fixed
export cost must be spent for each firm, and it uses the same factor intensity as
production cost. Additionally, the variable trade cost takes the standard iceberg
form with parameter 7 > 1, this term is syimmnetric across industries and countries.

With the export costs, the equilibrinm price is still a constant mark-up over
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the marginal cost,

A — A A A p
pn).j,;r(c)) = Tp]nvj((ff)) = p(‘) (213)

For firms fromn home. depends on their productivity levels, their profits will

be domestic profit only or both domestic profit and export profit:

r,’\,‘,(o) =1 (0) for domestic production only
= 'r,);,(d)) + 7‘,’},,(@-5) for both domestic production and export

To solve the cutoff points of export as well, we need similar equations for
zero-profit condition and free entry condition.

However, the expected profit now consists of two parts:

7r;\n.iz‘()tul((ff)) = 7-;}) i(0) + max{0), 721.ix(¢)} (2.14)

The zero profit condition consists of two equations:

Zero-profit domestic production condition, which involves ¢3 \m

A A= Bin

7'171,(@:"7) fb/\m (2.15)
Zero-profit export condition, which involves g‘)}m .
A o 3
.,‘IT'I((:);nlI) O-fl "l S om (2.16)

Equations (2.6), (2.15) and (2.16) jointly determine the relationship between

. L  * hich e
cutoffs P\ and Npr W hich is

*—k k—k H
OHm OFmJ A’” (2‘17)
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x—k _ ox—k K
PFm CHmax Amn (2 18)
H _ l-o0 A —k F l-o A o"__[k
where Ajy, = |7 7&(#)0}5?{ A =T 7@(]’5) jo- Ay =
Sizm u./l\-f}m,

Assumption 1: fr > f

With this assumption, there is a selection effect into export market, which
means only a portion of firm with successful entry could export. Of all the firms
from the home country, a fraction of G (O; )\) will exit because their revenues could
not cover the fixed production cost, a fraction of G(g‘);m N G(d)’/’,‘\ ) firms will
serve market A only but could not be able to cover the higher export cost. Ouly
the most productive ones, those who could draw high enough productivity will
export.

The free entry condition is also modified because now the expected value of
entry is the sum of two parts: the ex ante probability of successful entry times
expected profit of domestic production and ex ante probability of export times
expected profit from the export market. The expected value should be required to

equal to the sunk entry cost, which means:

=A A
(1= G5, P 1 o3, )T = gl (2a9)

By using the two zero profit conditions and the specification of Pareto distri-

bution condition, we can write free entry condition in the following way:

SR~ I)QLA7”¢F¢;L:1‘ + fe(K - 1)(")}54@]_{];‘”1? = fed (2.20)
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fIK = 1)EARorh 4+ fo(K =)ol opk = fed (2.21)

where I = A+l1‘ ‘The existence and uniqueness of {¢%; . ¢%, .} is de-
rived by linking these two equations. In such a model with multiple industries, two
factors and heterogeneous firms, opening from autarky state to costly trade would
have different impacts on asymmetric countries and on different industries. As a
result of asymmetry between two countries’ factor intensities, the profits derived
from exporting also vary across different industries in different countries.

With other things being equal. we could compare the export varieties (number

of exporting firms or probability of exporting) between countries and industries.

The ratio of countries™ export varieties in the same industry m is given by:

OCDL )k= f( ( m ‘6’) 2 (222)
“Hmz (K — )( m mf ‘fl)

- G(é*Hm,J:)

Il
—_
-*

The term 1-G (cﬁ,,, ) not only stands for the share of firms that are involved in
exporting activities, but also represents the export variety of country H in industry
because each firm accounts for one variety.

) k+l-0o A ok

Assumption 2: Tk(-%’@)ﬁ_ > (115)0_—I

This requires both variable and fixed trade cost are fairly large.

Under autarky, home country’s relative skill abundance leads to a lower rela-
tive price of skilled labor and of the skill-intensive good. Under free trade without
trade cost, both goods and factors are mobile. As Samuelson (1949), Dixit and
Norman (1980) showed, we allow two countries’ relative endowments of the two
factors lie in between of the integrated equilibrium factor intensity, thus the equi-
librium of free trade is characterized by FPE, which means the equilibrium wage
equals the value for the integrated world economy. However, the existence of fixed

and variable cost of trade in our model results in an intermediate relative wage.
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From autarky to opening to trade. it leads to a decrease in the rewards for the
abundant factor. thus the unskilled relative wage wy will fall in skill-abundance
country (Home) and the skill relative wage s /\will decrease in skill-scarce country

(Foreign).

where the superscripts A. CT. FT indicate autarky. costly trade and free
trade.

Proposition 1: For fixed country pairs, the cross-industry trade has the fol-
lowing patterns:

(a) the skill-abundant countries will export more varieties in skilled-labor in-
tensive industries ( bigger 3 )

(b) the skill-scarce countries will export more varieties in unskilled-labor in-
tensive industries (smaller ;3 )

Proof: see appendix B

In appendix B, we show that the absolute tern of industry-level export variety
of home country increases with skill intensity of the industry. The reason why home
country could produce and export more varieties in skill intensive industries steins
from the fact that home country has more skilled labor. It could either use skilled
labor more intensively for each industry or have more skill-intensive varieties. Our
model assumes there is no technology difference within industries across countries;
therefore. home country capturing a larger share in terms of exported varieties in
skill intensive industries seeins to be a natural result. The extensive margin of the
trade structure is relative factor abundance among countries.

Proposition 2: For fixed industries, the cross-country trade has the following

patterns. when relative factor price is controlled, the country that has cheaper cost
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in absolute terms export more varieties.

Proof: See appendix B

There is a bigger mass of firms in the skill-intensive industries in the skill-
abundant country (home country), and unskilled labor intensive industries in the
skill-scarce country (foreign country).

The asvmmetry of the proportion of exporting firins across industries stems
from the fact that comparative advantage industry features lower relative price.
Therefore, a more fierce competition exists in the comparative advantage industry,
but less fierce competition in the export market for comparative advantage indus-
try. This fact will result in more firms entering comparative advantage industry,

and thus more export varieties in this industry.

3. The Data

Our empirical framework proposed in the previous section requires data for
three variables: the number of product varieties in industries in the exports of
countries, production factor endowments in those countries, and input factor in-
tensities in the industries.

For the product varieties in exports, we use the data on the U.S. imports
in 1990 from Feenstra, Romalis and Schott (2002). The data contain the infor-
mation on the U.S. imports of each commodities classified according to the very
disaggregated 10-digit Harmonized System (HS) from each exporting country. The
data also indicate product classification code according to the 4-digit U.S. Stan-
dard Industrial Classification (SIC, 1987 version) corresponding to each 10-digit
HS. This enables us to count the number of product varieties in each industry in
the following manner. Defining industries following the 4-digit SIC and product
varieties following the 10-digit HS, we measure the number of varieties in Industry
i exported from Country ¢, or n;., by the number of 10-digit HS commodities

included in the U.S. imports fromn Country ¢ in each 4-digit SIC industry. Since



some 4-digit industries have more 10-digit varieties than others by nature, we ad-
just the number of varieties by the total number of 10-digit varieties that U.S.
imports from the world in each 4-digit industry; i.e., N; = Z"ic- Note that the
imports of the same 10-digit commodity from different coufr:ltries are considered
as different varieties, as the theoretical model assumes that each firm produces
a unique product. Table 12 provides the number of exporters, total number of
varieties, and total import value in the U.S. imports, as well as those in the U.S.
manufacturing imports (imports in the 4-digit SIC 2011 through 3999) in the year
of 1990. Due to the availability of industry factor intensity data, we use the data
on manufacturing imports, which represent 94% of the total U.S. imports in 1990
in the number of varieties, and 83% in the value of imports.

The data for factor endowment of countries are from Hall and Jones
(1999). Our theoretical model is in a two-factor framework with skilled labor (S)
and unskilled labor (U). and we use the data on the ratio of human capital to labor
as the measure of the abundance of skilled labor relative to unskilled labor (S/U).
In the source the data on human capital to labor ratio as of 1988 are available
for 127 countries. Since we consider the U.S. imports from other countries, we
calculate the exporters’ skilled-to-unskilled labor ratios relative to the ratio of the
U.S. (i.e., % for each exporter ¢).

Our theoretical model assumes common production technologies across
countries, and we employ the data from the 1992 U.S. Census of Manufactures,
which covers 458 manufacturing industries classified by the 4-digit SIC (1987 ver-
sion; the codes 2011 through 3999) as the measure of the world common input
factor intensity in each industry. We measure the skilled-labor intensity of each
industry by the number of non-production workers as the share in the total number
of employees in each 4-digit SIC; and the unskilled-labor intensity by the number

of production workers as the share in the total emploviient.
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The sample for our empirical analysis includes 115 countries, from which
the U.S. imports in any one or more manufacturing industries in 1990: and 394
manufacturing industries (4-digit SIC). in which the U.S. imports from any one or
more exporters in 1990. Table 13 lists these 115 countries in the sample; and Table
14 provides the summary statistics of relative factor endowment (the skilled labor-
to-unskilled labor ratio. or S/U) of the sample countries, as well as the lists of
ten most and least skilled labor-abundant countries. Table 15 shows the summary
statistics of the intensities of the two factors (S and U) of 394 sample industries,
and also lists ten most and least skilled labor-intensive industries. Figure 4 graphs
the number of countries from which the U.S. imports in each 4-digit industry in
1990. on which the industries are sorted (from the left to right) in the order of
skilled-labor intensity. Figure 5 and 6 plot the number of exporters and the total
number of varieties that the U.S. imports in each industry, respectively, against
industry skilled-labor intensity. These figures indicate that the U.S., the world
second most skilled-labor abundant countries, tends to import from more exporters,
and accordingly import more varieties, in unskilled labor-intensive industries than

do in skilled-labor intensive industries.

4. Empirical Test
The key implication of our economic model presented in the second sec-
tion is that, as indicated by Equation (2.22), with the assumption that each firm
produces a unique variety of product. a country will export more varieties in indus-
tries in which the country has its comparative advantage in the Heckscher-Ohlin
sense than it will in other industries. In this section we empirically test this im-
plication using the data described in the previous section.
4.1 Measuring Exported Varieties
Our model is to explain the number of product varicties that each coun-

try exports to a common importer—the U.S. in our empirical analysis-—in each
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industry by two elements: the exporter’s relative resource abundance and the in-
dustry’s relative factor use or intensity. As described in the previous section, we
define varicties by the 10-digit HS commodities and industries by the 4-digit SIC,
and thus measure the number of a country’s exporting varieties in an industry by
the number of the 10-digit HS commodities that the country exports to the U.S.
in that 4-digit SIC, as follows:
nj. = No. of 10-digit HS commodities in a 4-digit SIC ¢ exported by
country ¢
However. some 4-digit industries may contain by nature more 10-digit varieties
in its catalogue than others, and thus the U.S. may import more 10-digit varieties in
those industries than in other industries. For a proper cross-industry comparison,
we use an adjusted measure of the number of varieties. which is constructed as

follows!”:

n;,.
. oM
n_share;. =

v
\/

‘T
where .V; is the total number of varieties that U.S. imports from the world in

: trv o2 N. — .
industry i N; =3 .nj,.

4.2 Regressions for Aggregate North and South:

We first test our two-country, two-factor and multi-industry model with
the data for country aggregates. We divide our 115 sample countries into two
groups and construct two country aggregates, one of which consists of countries
that are relatively more skilled-labor abundant to unskilled (or with relatively high
S/U). and the other consists of countries that are relatively more unskilled-labor
abundant (or with low S/U). We call the former country group “North” and the
latter “South.” For North we select 51 countries with S/U relative to the U.S.

above its sample mean, and other 64 countries for South!0. Table 16 lists the



countries constructing the aggregates North and South. Table 17 compares the
within-group averages of relative factor abundance S/U.
The following equation is estimated by the OLS regression for North and

South!?:

log(n_share; 4) = a+ 3 *skill; + ¢; (2.23)

where n_shar(’i, A= ZceA n_share; 4 for A =South, North, and skill; =skill
intensity of industry i 130ur model suggests that relatively skilled-labor abun-
dant North exports more varieties in skilled-intensive industries than in unskilled-
intensive industries. and unskilled-abundant South exports more varieties in unskilled-
intensive industries; thus the expected sign of 3 is positive for North and negative
for South. The estimation results are in fact consistent with this prediction, as

shown in Table 18.

4.3 Pooled Regression for Dependent Parameter Specification:
We next use the pooled data for all the individual exporters to estimate
cross-industry patterns of the varietics in exports. We consider the following re-

gression model:

log(n_share;.) = a + A¢ x skill; + €, (2.24)

The slope coefficient for skilled-labor intensity, A, would differ across exporter
countries. The theory predicts that the value of the slope coefficient is higher for
countries with greater relative skilled-labor endowment, and lower for exporters
with smaller relative skilled-labor endowment (or greater relative unskilled-labor
endowment). To capture this pattern, we impose the following structure on the

slope coefficient Ae:
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Ae = A((S/U)e) = 31 + 39 % (S/U)e (2.25)

where (S/U)e¢ is the skilled- to unskilled-labor ratio in exporter ¢ relative to
the U.S. The theoretical prediction is that the sign of 31 will be negative (since
Ae will be negative for countries with low skilled-labor abundance) and ;33 will be
positive (since Aq will increase to be positive for countries with high skilled-labor
abundance). By substituting (2.24) into (2.25). we derive a specification for our

pooled regression as follows:

log(n_share;.) = 31 x skill; + 39 x skill; % (S/U)¢ + e + €j0 (2.26)

We include exporter-specific dummies, p., to capture the effects of all other
factors than the relative skilled-unskilled abundance that differ across countries,
such as fixed and variable trade costs and the size of the exportorlg.

The result of the estimation of Equation (2.26) by the fixed-effect OLS is shown
in Table 19. The estimates of all the coeflicients show the signs as expected from
the theory. and they are all highly significant. In addition, using these estimates we
compute the “threshold” factor abundant (S/U)* that makes the slope coefficient
for skilled intensity A turn from negative to positive (i.e.. Ac((S/U)*) = 0). The
value of the “threshold” S/U (relative to the U.S.) is 0.6620.

These results of the empirical tests suggest that the semi-Heckscher-Ohlin
prediction of our economic model on the exported varieties is supported by the data
on the U.S. imports.

5. Conclusion
In this paper, we have investigated the relationship between export variety

and the exporter’s comparative advantage in terms of relative resource abundance.
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We generalized the model by Bernard, Redding & Schott (2006) to the case with
continuum industries and derived a prediction that relates a country’s export va-
ricties in a certain industry to the industry’s “degree” of relative factor intensity.

To test the prediction we have emploved the disaggregated data on the U.S.
imports, as well as the data on countries’ human capital and labor endowments
from Hall & Jones and those on the industry-wise uses of skilled- and unskilled-
labor from the U.S. Census of Manufactures. The empirical tests support our
semi-Heckscher-Ohlin prediction, which shows that more unskilled-labor abundant
exporter tend to export more varicties of products in relatively unskilled labor-
intensive industries, and more skilled-abundant exporters tend to export more

varieties in relatively skill-intensive industries.
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Chapter 3: Globalized but Unhealthy? Feed-
back on Population Health from FDI

1. Introduction:

There has been numerous theoretical and empirical studies that underscore
the positive effects of Foreign Direct Investment (FDI) for economic growth. It
has been established that the economic benefits of FDI come in several channels.
First and foremost, FDI allows the transfer of the technology, which takes the form
of new varieties of capital input that cannot be achieved by trade in goods and
services (Feldstein 2000). Recipients of FDI also gain job training which helps to
develop the huinan capital in the host countries. Additionally, profits generated
by FDI contribute to corporate tax revenues in the target countries.

Since there is such widespread belief that FDI is beneficial to the host coun-
tries, FDI has become the pre-eminent source of capital flows into the developing
countries, and these governments have implemented a handful initiatives to attract
the foreign investment, such as tax incentives. As a result, net inflows of FDI in
the group of developing countries have increased almost five fold from an average
of 0.44% of GNP during the period 1970-1974 to 2.18% of GNP during the period
1993-1997.

Besides all the claims that FDI is a good thing, the hypothesis that FDI would
also improve the total living standard outside of the scope of economic growth
seems more controversial. Some critics demonstrate that FDI might increase wage
inequality (Driffield & Taylor. 2000), generate environmental degradation, increase
target countries’ exposure to international financial crises and deteriorate the prob-
lem of education inequality.

In this paper, we explore whether (and how) FDI atfects the population health.
The population health is an important factor in achieving the long-run econormic

growth. Even so, the relationship between FDI and population health has received
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rather scarce attention, both theoretically and empirically. What makes the em-
pirical test difficult is that a simple correlation study on FDI and health does not
help to reveal the true casual effect of FDI. The endogeneity of FDI usually causes
the identification problem that is hard to be addressed. The level of the govern-
ment effectiveness. quality of social infrastructure or international aid programs
that may attract (or discourage) more inward FDI would also influence the popu-
lation health. For example, countries with less stringent policies on the epidemical
discases, such as HIV/AIDS, malaria and tuberculosis would usually bear the con-
sequence of lower levels of human capital, labor productivity and likely higher
costs of operations to cope with the health-related expenditures, therefore, less
inward FDI would be a natural result. So the key question in our study would be
how we can control the endogeneity and ideally, how we can find the exogenously
calculated FDI level, then look at the effect of the variation of FDI on population
health.

Given the backdrop, this paper is the first of its kind to examine the link
between FDI and population health in a cross-country framework and untangle the
problem of endogeneity. Levine and Rothman (2006) looked at a similar question
whether openness of trade affects child health. They found that overall the trade
does little harin. Edmonds and Pavenik (2006) examined the trade effect on child
labor and found that the openness elasticity of child labor is much smaller (-0.1)
and statistically insignificant. Both papers explore the import-export effect on a
country development indicator. A more related paper to ours is authored by Alsan,
Bloom and Canning (2006), who investigated whether population health affects
foreign direct investment inflows while we look at the causality in the reverse
direction. Their panel-data analysis on 74 countries during the period of 1980-
2000 showed that health has a positive and significant effect on FDI inflows for

low- and middle-income countries. Though the finding is consistent with the view
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that health is an essential component of human capital in developing countries,
their empirical testing more or less suffers from the identification problem.

Our empirical investigation on the FDI and health data suggests a negative
impact of FDI on the health status, however, the association is statistically in-
significant. Thus the cross-country data do not substantiate the assertions that
FDI per se playvs a significant role in perpetuating the low levels of health sta-
tus that pervade in low-income countries. Country-level inward and outward FDI
are from published and unpublished data prepared by UNCTAD. The merit of
UNCTAD data is that it is not only collected directly from the member countries,
but also is complemented by international organizations, such as IMF and world
bank. The population health indicators, including the measures of life expectancy,
mortality rates are from World Development Indicator Database. And the gravity
covariates are compiled from different sources.

The endogeneity problem is addressed with a semi-IV approach. We use the
framework proposed by Frankel and Romer (1999) and examine the relationship
between population health and FDI based on countries’ geographical character-
istics2l. The identification depends on the assumption that geographical factors
do not affect population health through other channels besides FDI. Then the
constructed measure of FDI volume is used to analyze the causality between glob-
alization and population health.

The rest of the paper is organized as follows. Section 2 presents a health
stock model and further discusses how FDI might affect the health outcome in
theory. Section 3 presents the econometric models to identify the effect and the
data used in the paper. Section 4 contains the result of empirical analysis. Section

5 concludes and provides discussions on further extension.

2. How does FDI affect health:

44



2.1 Theoretical Review:

There are several arguments put forth for exploring the link between FDI and
health. We seek to provide a comprehensive and systematic review of the evidence
concerning FDI and health service. We categorize the mechanisms through which
FDI affects the health condition into five groups: (1) the income effect; (2) gov-
ernment policy effect; (3) labor market effect; (4) effects through joint products of
economic activities and (5) direct result from higher FDI volume in medical sector.

Firstly. a higher level of FDI could overall increase the income level and eco-
nomic growth, which would improve health (Pritchett & Summers,1996). It may
come from several sources: improved nutrition (Fogel, 1994); improved access to
health care or higher government investinent in public health funded by the tax rev-
enue. A larger income would also allow more extensive medical care: a frequency
of routine checkups, doctor visits and hospital episodes. However, transitory eco-
nomic growth is usually coupled with more intensive input of labor and health. As
Gustmann and Windneijer (2004) showed, there is improved health status with
long-term higher income level but worse status with temporary wage raise for the
Germany case. Better macrocconomic states might be coupled with reductions
in the risky behaviors such as smoking (Ruhm, 2003) but in the meanwhile in-
creases obesity-inducing behavior and alcohol use (Ruhm, 2000; Freeman, 1999).
Therefore the results are rather mixed in this setting.

Secondly, a higher FDI may induce the government to provide a better safety
net, better regulations, and as a result, the better infrastructure would have a
positive iimpact on the health outcome. The data shows that there is a keen com-
petition among developed and developing countries to attract FDI for its many
econormic benefits. This drive to lure investment makes different potential target
countries to pursue their own strategies and assemble their own baskets of incen-

tives to attract a larger inward FDI. Various reforms and strategies have been



implemented. The improved general business environment, more skilled human
capital and the infrastructure of the higher quality, which would have been on a
smaller scale if it were not for the incentive of attracting more FDI, all link to a
better population health condition.

Thirdly, FDI can be linked to health through the labor market dynamics. The
link between FDI and labor market outcome (wage inequality and employvment
rate) has been previously explored. The motivation of FDI-either as horizontal for
market access. or as vertical to exploit the lower input cost in target developing
countries would yield different results for labor market. Though it has been shown
by various authors that heterogeneity exists across countries and over time for the
determinants of FDI. we contend the volatility of the workers’ wage, employment
status and the redistribution of wealth all have an impact on the population health.
Health is considered as an input of the production of goods and services. The
hazardous working conditions, the physical exertion and job-loss stress could all
have negative effects, but the condition could also deteriorate when job hunting
period is lengthened when market expands (Karasck & Theorell, 1990; Sokejiina
& Kagamimori, 1998; Liu et al., 2002). Some sectors that boast higher intensity of
inward FDI, such as mining and construction also have higher accident rates as the
hire of inexperienced workers increases because of the lengthened working hours
to boost the production (Catalano, 1979; Robinson, 1988). In the meanwhile, the
change of lifestyle during laid-off period also has impacts on the health status from
a different channel. Evidence shows that there is reduction in alcohol use linked
with economic downturns (O’Neill, 1984; Evans & Graham, 1988). Severe obesity,
smoking. physical inactivity. consumption of fat decline as well. For a popular and
widely used health indicator, mortality, a number of studies find a one percentage
point increase in the unemployment rate is tyvpically associated with a 0.3 to 0.5

percent reduction in total mortality (Johansson, 2003; Gerdthanm & Ruhm, 2004;
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Tapia Granados, 2004b). And infant and neonatal mortality in US declines by
0.6 percent when unemployment rises by one point (Ruhm, 2000). The change of
non-market “leisure” time, gives people more or less health-producing activities,
such as exercise. To sum up, the evidence linking working hours and health is also
mixed (Johansson, 2003; Ruhm, 2004a).

Fourthly, FDI influences some joint products of economic activities, such as
pollution. also these present risks to health condition (Chay & Greenstone, 2003).
The impacts of these may be particularly pronounced for different strata of the
population ~workers who are involved directly in certain sectors, such as mining, or
vulnerable segments of the population, such as infants and seniors. The openness
in FDI induces a more fierce competition among firms, which may lead to a “race
to the bottom™ that increases pollution and reduces government expenditure for
investment in health.

The last momentum is fromm General Agreement on Trade in Services (GATS),
which aims to liberalize the service sector to a greater extent, and FDI is considered
as the most critical area for openness negotiation. GATS specifies “four modes
of supply” : cross-border supply, consumption abroad, commercial presence and
temporary movement of service providers. Among the four modes of supply, mode
3 (commercial presence) is considered as the most critical as an influence of FDI
on the health sector, the benefit being especially big where investment leads to
gains in basic, with additional resources and expertise improving the range, quality
and efficiency of the service offered (Chanda, 2001; Zhang & Felmingham, 2002).
For example, FDI could occur in building hospital facilities or be featured by
more medical professionals, in such cases the increased FDI would present more
opportunities and be linked with better health outcome.

2.2 A Simple Model:

To motivate the empirical specification, we use a modified version of the in-
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vestment model of health with FDI built in it. Health is considered as endogenous
and depends on both the time allocated to it and the medical care. And the
amount of these inputs is determined by the time and budget constraint.

We denote the representative individual (both agent and principle)’s utility
by U as a function of contemporaneous consumption ¢ and leisure time I} at given

time period t:

Ut = aqlog(ct) + aglog(ly) (3.1)

The production of health consists of time allocated to it (h;) and medical

care expenditure (m;). The Cobb-Douglas function would thus be:

Q¢ = Ct + 31 log(hy) + B9 log(my) (3.2)

(Y is considered as exogenous human capital. With a depreciation rate 4, the

dynamics of the health stock could be described as:

Dt = Cy + 31 log(hy) + 39 log(my(ft)) — 0Dy (3.3)

The total medical care expenditure is funded by both the domestic governiment
and FDI in medical health sector (the GATS channel) therefore is a function of the
current period FDI (f;). The gain fromn a higher health investment is represented
as a longer life duration, so that more future wage and leisure time could be
enjoyed. Death takes place when Dy is smaller than Dy,);,,. Thus the duration of
life depends on Dy. We normalize the length of each time period to 1, and wage
rate is w( ft). a function of FDI, which could either come from the income channel
or labor market channel for the reasons we previously argued. The time spent on
working is 1 — hy — Iy for period t, assuming away the possibility of tax, the total

consumption can therefore be expressed as:
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ct = wi(f)(1 = hy = It) — prmy(ft) (3.4)

which presents a trade-off between time for health and time for work. The

dynamics of the model could be described as the current Hamiltonian H:

H = aylog(uwi(fi)(1 = hy = It) — prmy(ft)) + aglog(l;)+

At (Cy + B1log(ht) + 39 log(my) — 8 Dy) (3.5)

The levels of control variables hy, Iy and f; are determined by FOC as follows:

_ A (e (f) (1 = he — 1) — pemi(ft))
aguwt(ft)

hy (3.6)

ag(we(ft)(1 = hy = 1t) — prmy(ft))
ajuwe(ft)

Iy = (3.7)

o1

(w(f)(1 = he = lt) — ppmy (i

) [’U':(U’t(ft)(l —ht = 1lt) — pemy(ft)) — I’t"";]Jr

M4 my 0 (3.8)

b th - ’
Dy = Cy + 31 log(hy) + B9 log(my(fi)) — 6Dy (3.9)
At = (6 + p)As (3.10)

p is the discount rate, As is the Lagrange multiplier for the shadow value of
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health. m; and wy are the first order condition of m; and w; with respect to ft
individually.
The systemn of the equations characterizes the change path of the health stock.

By collecting terms, the total health investment can be expressed by:

31w (fe) = peme(ft)) N

Investmenty = Cy + 31 log( :
() (M1 +az +ar)

ag(wi(ft) — ptmi(ft))
wi(fe)(Aed1 + a9 +ay)

betag log( (3.11)

where the optimal level of f; is determined by equations of (3.6) to (3.8).
In order to determine the impact of FDI on health, we need to further look
at the marginal effect th—ve(;;-?m, and its sign is determined by the product

/

/
At + o mywy — w,my). The sign is undetermined because of the
t71 1 't t't

pt

U,’t —pt'"lt
uncertainty of the part (-m:wt — ur;mt). When FDI allows higher foreign-aided
medical care expenditure without crowding out domestic share, m; is expected to
be positive. The feedback from FDI on the labor market is quite mixed as we
argued in the previous section. The impact from joint economic activities, such
as pollution, comes into effect through the term A, in that higher Ay means a
faster depreciation of the health investment stock. Therefore the impact of FDI
on population health is ultimately an empirical question for us to explore.

3. Data and Specifications:

3.1 Data:

For empirical investigation, we focus on two basic measures of health: life
expectancy and probébility to die (mortality), both measured in aggregate and by
gender, age range.

Life expectancy is the average number of years that a person can expect to

live if they experience the current mortality rate of the population at each age.



Adult mortality risk is defined as the probability of dying between 15 and 59 years
old per 1000 population. Under-five mortality rate is defined as the probability
of a child born in a specific year or period dying before reaching the age of five,
subject to age-specific mortality rates of that period.

FDI is becoming increasingly important in the global economy. According to
UNCTAD (2000) statistics, FDI from developed countries to developing countries
grew from 36 billion US dollars in 1992 to 155 billion US dollars in 1999, a level
more than three times that of the official development aid. Several sources provide
data on net and gross FDI, including IMF22, OECD publications23and UNCTAD
FDIStat database. We chose the data that is the closest to the empirical spec-
ification. We consider a FDI inflow (gross FDI) would influence target country
population health more directly than net FDI flow. The FDI data?4and affiliate
enterprises are compiled from the unpublished data prepared by UNCTAD. The
data from 2000-2004 are used and a total of eighty countries have positive inward
FDI volumme for any year during that period. The total FDI is the sum of three
components: equity, reinvested earning and other capital (intra-company loans)
on a current US dollar basis. Other gravity measures, including distance, com-
mon language, common border, landlocked dummies, sizes are from Rose (2003).
The measure of medical expenditure as a share of GDP is from World Health
Organization. Real GDP per capita terms are from Penn World Table 6.1.

3.2 Specification:

The empirical work is to understand whether and how the inward FDI in-
fluences the population health condition. For the regression, we first explore the
cross-sectional data, and the following linear model is used:

For each country i, at given time period t,

FDI,
GDP,

health; = 31 + B9 * + € (3.12)



where the g—g‘{} is the volume of foreign direct investment in country i
i

weighted by the GDP, which could be considered as a FDI-induced index of open-
ness. The reason why we use FDI-GDP ratio instead of FDI volume is the large
variations in GDPs across country incomes. A GDP-weighted FDI measure elim-
inates the bias induced by heterogeneity in income levels and represents better
the country-level globalization degree. The dependent variable is from the series
of the health indicators including life expectancy and mortality (both by sex and
in total). Thus 39 would have an interpretation of the change of health measure
associated with the increase in the ratio of FDI to total GDP. However this coef-
ficient should not be simply treated as the change of health measure induced by
the change in the FDI openness index because we have not dealt with endogeneity
issue vet.

Another factor we need to incorporate is the channel of per capita income level.
As we previously discussed in section 2, FDI influences the health condition through
the change of income. It is evident that a higher GDP per capita allows people
to spend more on medical care or consume hazardous products, such as cigarettes
and alcohol. To capture this effect, we also include the GDP per capital term
in the estimation of equation (1). We hypothesize that the relationship between
the income level and health might exhibit a non-linear property. Similar to the
environmental Kuznets curve (Grossinan and Krueger, 1993, 1995), higher income
level might be bad for population health because it provides higher incentive for
working extra hours and worsens the health status, but later on it would benefit
health, as countries become rich enough to pay more attention to the health quality.

Therefore we further estimate the following;:

FDI;
GDP;

health; = 31+ 39 xIn( )+/33*111(GDPPC)+,/34*(111(GDPPC))2+51- (3.13)



The term GDPPC stands for the GDP per capita. 39 therefore tells us the
degree of association between population health and FDI when controlling the
income level.

FDI enters each target country in different sectors. It is natural to expect that
FDI would enter different industries varying in the pollution extent in different
countries, therefore the impact of FDI would have different environmental, thus
health implications. Though it is impractical to fully capture all these impacts, we
would add more terms besides FDI term in the regression, as a practice, we further

include medical expenditure share of GDP for each country in the regression.

A FDI;
health; = 31+ 39 x1In L) 4 33 * In(medical _expenditure_share;) +¢; (3.14
[ 1 2 GDP: 3 4 2
1

3.3 Control the Endogeneity and Include the Zeros:

In order to address the endogeneity issue, we construct measure of FDI-
induced openness based on geography, which is proposed by the original work
of Frankel and Romer (1999). In constructing these measures, we utilize a pseudo
gravity model for FDI with covariates of geographical characteristics.

It vields the following regression:

InFDI;; = 31 + 89 xInsize; + 33 * Insize;+

('3-1'))

The logarithin of inward FDI from country j to i is regressed on countries’

sizes, the distance between the importer and exporter, whether they share the



same language, same border and whether any of them is landlocked.

To predict FDI volume in this way has its own right. Ramondo (2006) used
simulated and actual data to justify the approach of estimating multinational pro-
duction function using geographical measures. The research shows that similar to
international trade flows, gravity governs the volume of FDI. Not only country sizes
matter, countries that are twice as distant face 56% higher cost than otherwise.

To determine the quality of instrument variables, we need to explore: whether
thev are correlated with the actual FDI, whether they are not affected by popu-
lation health: and whether they are correlated with other factors that influence
health. As we just argued, FDI can be appropriately constructed by the gravity
measures and the empirical analysis also shows a high correlation between con-
structed measure and actual measure. On the other hand, it is hardly true that
countries’ geographical features could be influenced or influence the population
health. Therefore it is justifiable to say that the IVs affect the dependent variable
only through its effect on the endogenous variable of interest -—~FDI. Different from
the conventional gravity model approach, we only use the country area sizes in-
stead of population or GDP to capture the size effect. We are concerned if GDP
or population is used, one might cast doubt on their suitableness as qualified in-
struments. The GDP itself could allow a higher proportion of income as medical
expenditure thus FDI is not its only channel to influence health. The population
measure is dubious as well, as population density and the initial stages of the
spread of disease are highly correlated (Tarwater, 1999).

Many countries actually witness a zero inward FDI. The FDI literature sug-
gests the underlying reason of the zero volumes is the high sunk cost of initiating
such FDI in the target countries. Therefore we use a two-part model approach
to account for the existence of the zeros and thus we could include them into the

estimation. The choice of two-part model over sample-sclection is justified by the



strand of the literature on a high entry barrier for FDI thus making it a corner-
solution case rather than potential missing value (Mullahy, 1997; Wooldridge,

2003).

4. Empirical Analysis:

The first step of the procedure is to estimate the fitted value of FDI based on
the geographical variables. First we use the positive FDI volumes only with the
specification of equation (3.15) and report the result in table 21. The the total
fitted value of FDI is calculated by exponentiating the predicted values for each
country pair then adding up for each target country. The correlation between the
fitted inward FDI volume and the actual measure for year 2002 is 0.61. In order
to account for the zero FDI voluine, we invoke a two-part model approach so that
we can include all the possible country pairs and the result is reported in table 22.
A total of 170 countries are included in the large sample.

With the fitted values of FDI from both approaches, we could investigate the
causal effect of FDI on population health. The main regression results indicate
that after controlling the endogeneity problem, there is a significant and negative
correlation between population health and inward FDI. Tables 23 and 24 contain
the results of estimating equations 3.12 through 3.14 using the life expectancy as
the dependent variable. Table 23 presents the result of the regression of the level
variable of life expectancy on FDI measures while table 24 uses the logarithm of
life expectancy. Column 2 includes the result of the association between the actual
FDI/GDP ratio and health without controlling the endogeneity problem. A higher
FDI seems to link to a shorter life expectancy but the coefficient size is rather
smaller. Column 3 contains the result where the FDI measure is predicted from
gravity covariates. It can be argued that once the endogeneity issue is controlled,

the magnitude of the effect is even larger. A 1% increase in FDI/GDP ratio is

(4]
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associated with a 0.03 percent reduction in life expectancy. An interesting result
is that there exists gender difference in the degree of the impact of FDI on the
health condition. The general message is that male is more negatively influenced
by the globalization.

The analvsis on mortality rate yiclds a similar result to life expectancy. The
higher FDI ratio induces higher probability to die for both adults and children
below five. A coefficient of 2.5 suggests that when FDI/GDP increases by one
million%?. the mortality rate would be increased by 2.5% for male infants dying
before five, and 8.5% for dying between 15 to 59 years old.

Additionally, we also notice that there is difference between using fitted values
from positive FDI volume only (78 country sample) and all country pairs (170
country sample). The negative impact of FDI is relatively smaller in magnitude
when estimating FDI using all countries in the first step. Presumbly this is because
countries with actual zero FDI have a better health status than those with positive
FDI. But with an IV-approach in the first step, there might be a positive estimated
FDI for these countries, thus offsetting the negative influence of FDI and making
it smaller.

We also include the a log level of the GDP per capita term in the estimation,
positing that it might impact health in a non-linear way. Yet the analysis shows
that the income impact on health is only significant and positive in a linear way, and
when income is controlled, we find no statistically significant association between
FDI and health. The drive behind this negative correlation might be that lower
income level countries are attractive targets therefore have higher FDI-indexed
openness.

Overall, the results from the regressions show a negative feedback from FDI
on population health. With the negative coefficients, one could go as far as the

implication that a higher FDI-induced globalization has a negative contribution,



but the coefficients are hardly indicative of the importance of each mechanism

through which FDI influences health.

5. Conclusion

It is a quite a priort case to presume inward FDI benefits target country in
many accounts. Since the later 1990s, FDI has become especially welcome across
the world. in the developing countries in particular. Besides some other acclaimed
economic distortions caused by FDI, in this paper we look at the linkage between
population health and FDI and address the endogeneity problem in a framework
proposed by Frankel and Romer (1999). Geographical vectors are used as IVs for
inward FDI. The cross-country evidence shows that there is an overall negative
association between population health and FDI. A 1% increase in FDI/GDP ratio
is associated with a 0.03 percent reduction in life expectancy. Once the income
difference is controlled, there is little evidence that FDI has impact on health.

The paper gives a systematic review on the mechanisms through which FDI
might affect health. And an investment stock of health model is used to motivate
the empirical specification. Though the view of positive economic benefit of FDI
has been established, the paper looks at the effect of the FDI on target countries
from another perspective.

The interaction of FDI and health has received considerable attention in the
literature, but the empirical evidence on this topic is scarce. The main problem
that limits the empirical investigation is the identification problem of FDI: the en-
dowment and policies that influence the FDI level also have impact on the health
outcome thus are difficult to fully control for in an empirical setting. In the re-
sults, although the coefficient on FDI is negative and statistically significant, its
confidence interval around zero is small in magnitude. Though the results suggest

a negative impact on health from FDI, we need to interpret the results cautiously.



The findings suggest that a higher volume of inward FDI because of countries’ ge-
ographic features does harm to population health but its effect is not substantive
when we control the income levels. It is not the foci of this paper to specifically
explore through which channel (and by what extent) FDI influences the health
condition though. However, it is definitcly something worth investigating in the
future. Also, our paper does not concern the question whether better or worse
health conditions of the target country would lead to higher or lower levels of
the FDI. Also the evidence of minimal effect of FDI on health on average does
not imply that there are no circumstances that FDI will negatively impact health.
Identifving the atypical circumstances seems to be an importance avenue for future

research.



Footnote

1. Anderson (1979) was among the first to derive it from a theoretical trade
model.

2. Hummels and Levinsohn (1995) also poses new puzzles beside replicating
Helpman(1987)'s work and in the end, they found the empirical evidence less
overwhelming.

3. Data source is World Trade Flow documented by Feenstra ete. (2005).

4. Melitz (2003) discussed the model in a general equilibrium and explicitly
solved the number of firms endogenously.

5. As shown in Helpman, Melitz and Yeaple (2004), the parameter k represents
the dispersion of the productivities. Lower k means higher dispersion of the firms’
productivities.

6. See Duan et al. (1983, 1984, 1985) and Manning, Duan and Rogers (1987).
So far they have offered the strongest criticisms against sample selection model.
They argue the selection models are intrinsically flawed because they have to rely
on untestable assumptions and have poor statistical and numerical properties.

7. Hay, Leu. and Rohrer (1987) showed that two part model performs at least
as well as the sample selection model in terms of mean prediction bias and mean
squared prediction error, and significantly outperforms it in terms of parameter
squared error. In a different Monte Carlo investigation, Manning, Duan and Rogers
(1987) put two-part model in a worst-case setting by assuming the true model is
sample selection. When there are no exclusion restrictions, they find that the
two part model outperforms in terms of mean squared prediction error and mean
prediction bias.

8. Sample selection model is also called adjusted Tobit model or Tobit 2
model.

9. Linear specification of the second part would be inappropriate because it



generates large standard errors due to the non-linear property of the second part.
And in order to use linear specification, we need to add unrealistic assumption of
fairly limited range of x and constant partial effects.

10. D=1 does not differentiate two way trade and one way trade. However,
the export from country j to i is treated differently from the export from country
i to country j: which is to say, two way trade between county i and country j will
correspond to two positive records.

11. 1. Probit+Lognormal 2. Logit+Lognormal 3.Probit+Exponential 4. Logit+
Exponential

12. The dummy for contiguity takes the value of one if two countries are
adjacent.

13. The colonial ties are defined in the following way: two countries have had
a common colonizer after 1945, have ever had a colonial link, have had a colonial
relationship after 1945, or are currently in a colonial relationship.

14. The distance formula used is a generalized mean of city-to-city bilateral
distances developed by Head and Mayer (2002), which takes the arithmetic mean
and the harmonic means as special cases.

15. The variable to be explained in Equation (2.22) is the probability that an
entree firm becomes an exporter. This can be interpreted as the adjusted number of
exported varieties, in the following case: The relative number of potential entrees,
or the relative size of the mass of potential entrees in each industry is the same
across exporters, which is also the same as the relative number of total varieties in
the U.S. imports. (For an illustrative example; the size of the potential entree mass
in book publishing industry is twice as large as that in men’s footwear industry
in all exporters, and the U.S. imports twice more varicties in the former industry
than does in the latter.

16. We also attempt two other cutoffs of S/U to divide the sample countries
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into North and South; above or below the 75 percentile (29 countries for North,
86 for South), and above or below 0.7 of the value of S/U relative to the U.S.
(25 for North, 90 for South). These groupings are also indicated in Table 16.
The qualitative results of estimation (the sign and significance of the coefficient
estimate) are the same as shown in Table 18 regardless of the cutoffs.

17. nghare is skewed in distribution, and so log-scaled in regressions to adjust
for heteroskedasticity.

18. As described in Section 3, skill is measured by the share of non-production
workers in the total number of employees. Unskilled-labor intensity is defined by
the share of production workers in the total employment.

19. Recall that we develop the theoretical model in the two-country frame-
work. The values of parameters in the model are likely to be different across
country pairs.

20. The mean of S/U, which is used as the cutoff of North-South in the
previous subsection, is 0.59, which is a little lower than this value.

21. The same approach has been used by Frankel and Rose (2003) for analysis
on the effect of trade on the environment; Edmonds and Pavenik (2006) for effect
of trade on child labor.

22. Publications include International Financial Statistics and Balance of
Payment Statistics.

23. Geographical Distribution of Financial Flows to Developing Countries.
The data include gross FDI origninated in OECD countries into developing coun-
tries.

24. FDI inflows and outflows comprise capital provided (either directly or
through other related enterprises) by a foreign direct investor to a FDI enterprise,
or capital received by a foreign direct investor from a FDI enterprise. FDI includes

the three following components: cquity capital. reinvested carnings and intra-
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company loans. - Equity capital is the foreign direct investor’s purchase of shares
of an enterprise in a country other than that of its residence. - Reinvested earnings
comprise the direct investor’s share (in proportion to direct equity participation)
of earnings not distributed as dividends by affiliates or earnings not remitted to the
direct investor. Such retained profits by affiliates are reinvested. - Intra-company
loans or intra-company debt transactions refer to short- or long-term borrowing
and lending of funds between direct investors (parent enterprises).

25. The GDP measure from Penn Table is in thousands US current dollars

and FDI in million dollars, so cach unit of the FDI/GDP is in thousands.



APPENDICES

63



Appendix A
A.1: Proof of Lemma 1
Recall that revenue term
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A.2: Exponential Distribution

(A.6)

The exponential distribution may be viewed as a continuous counterpart of
the geometric distribution. The log likelihood function specifications are similar

to lognormal distribution.

With the first setting of probit for hurdle part and exponential distribution

as the level part:

/ !
P(D; = 1|Xy;) = P(Xq;31 + €1 > 0) = (Xq;31)
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, .
E(TilDi = 1,X2i) = CXp(le-,‘32) (A.l())

The unconditional expected value is:

! /
E(T;|X1;, Xoj) = E(T;|D; = 1. X9;) Pr(D; = 1]1X1;) = exp(Xy,;32)P(X;31)

(A.11)
The log-likelihood functions will change accordingly to
/
In(0) = In(1 - ®(X{;31)) (A.12)
. / T,
In(T;) = n(®(Xy;31)) + In(Xg;39) — — (A.13)
(Xg;132)

and marginal effect of distance is:

VE(T;)
f).l'k

! . NS S/
= O(X;31)39) exp(Xq;32) + (X1;51)31% exp(Xg;82) (A.14)

In estimation part, when we use total trade volume for level of T; and . is
the log form of distance, the elasticity of distance on trade volume is:

OFE(In trade)

Jd(In distance)

OE(In trade)
J(RTA)

o ) ! ) ' _
= (I)(Xlz'.dl)ﬂ?k + (;')()(117,131);3”‘7()(212;32) (A.l:))

! / r !
= e‘\'I)(Xzi.-'j’Q)‘I’(Xl,ﬂl)|RTA=1 - eXP(Xmﬁ?)‘I’(Xu,Hl)]RTA:O

(A.16)
When part one is logit and second part lognormal, the unconditional expected
value would be:

E(T;|Xy;. X9;) = E(TG|D; = 1, Xg;) Pr(D; = 1]Xy;) (A.17)
The log-likelihood functions will change accordingly to
’
exp(X,./3
In(0) = In(1 - p(/ 170 (A.18)
exp(Xy;/31) +1
(Xy;51) T
exp -/ / .
In(T}) = In(1 — —22 L7y (XD 3) — — b (A.19)
exp(Xy;31) +1 (X9;52)
and marginal effect of distance is:
! . r, .
DE(T)  exp(Xy;31) exp(X1;01)

/ , ’
= ;321.‘ exp(XQiﬁQ) + /311.7 (‘X[)(X2I-_/32)
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(A.20)



The clasticity of distance on trade volume is:

! /
JE(In trade) exp(Xy;01) Gon 4 exp(Xy;31)
: i - P2k
d(In distance) (‘Xp(Xiiﬂl) +1 (eXP(XiirBl) + 1)2

/

When part one is logit and second part lognormal, the unconditional expected
value would be:

/ 9 exp(X;iﬁl)
E(TilDi = 1.)(21') P‘I‘(Di = 1|Xli) = CXD(‘YQ[‘BQ +0.50°) 7
OXP(XUBI) +1
(A.22)
The log-likelihood functions will change accordingly to
'
xp( X583
1(0) = tn(1 — —PE1) (A.23)

exp(Xiiﬁl) +1

/
exP(kliﬁl)

n(T;) = In( —
exp(Xy;31) +1

) + In(o( )) = InoT; (A.24)
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and marginal effect of distance is:

I
exp(Xy;51)
(exp(X{i,dl) +1)2

'
OE(T; exp(Xy,;81) -
e ) AR Bo. exp(Xg;32) +
Tk exp(Xy;51) + 1

/ E
B1k exp(Xg;32)
(A.25)

The elasticity of distance on trade volume is:

! Ay
OE(Intrade) eXP(f(lifjl) Bop + exp(Xy,;81) "31};(X;'32) (A.26)
J(Indistance) exp(Xy;81) + 1 ' (OXI)(X;i/31) +1)2 i

OE(Intrade)
J(RTA)

! .
exp(Xy,/31) exp(Xy,31)

|RT A=0
(A.27)

! /
exp(Xg;72) lrT A=1 — exp(Xy;32)

7 7
exp(Xy;01) +1 exp(Xy;31) +1
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A.3: Vuong's Test:

For the first part of the estimnation, we choose from Probit vs. Logit esti-
mations, then exponential vs. Lognormal for the second part. These two sets
of models are strictly non-nested because we cannot get one model by putting
restrictions on the other model. Our Vuong’s test statistic is

’/1111 f ’/1|71~ '/1|7z
T E E E In
LRNN = \/— U1|’z 3) { : ) }

g(yilr;.A) 9(yilri. )
(A.28)
We specify log likelihood functions for exponential and lognormal distribution

individually by f(g/i[;r'i,a) and g(y;|r;.7). For &2, we use

2=y my L) Zl ”"T’AH (4.29)
i=1

,1/1,|‘11»7 l/1|71 A/

as an estimate of the variance of WLR((), 7).

The hypothesis is:

Hy: Eh'[g(y,‘l;l',j,’)’)] 0 (A.30)
E}, denotes the expectation with respect to the density of the true data-
generating process, h(y;|x;). We reject at the significance level 5% the null hy-
pothesis of equivalence of the model in favor of Fy being better (or worse) than
Gy f Tpp NN > 2005 (orif Trp NN < —20.05 )- The null hypothesis is not
rejected if ITLR.NNI < 20.025 -
The Vuong's test is applied on the full sample for the first part while only

sub-sample with positive values for the second part. The test output is shown in
Table 11.
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Appendix B
B.1. Derivation of equations (2.17),(2.18):
Use equations 2.6, 2.15 and 2.16, we can get

H
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Divide (B.1) by (B.4), and (B.2) by (B.3).
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B.2. Derivation of equations (2.20), (2.21)
We can write
, o)
Qo) = 1 = G5

*\
¢;

and (,)(O*’\)

1-G

In Pareto specification,

A>

QoY) = [1-G(o n
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(B.1)

(B.2)

is the weighted average productivity which is expressed as:

Gmin \k
1) mm)k
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(B.9)



Therefore. the free entry conditions under costly trade would become:
- k H\—k - oK H
fI(I\ - 1) )mill((pi ) + fIJ'(A - 1)( Illlll( ) = fI( (B'l())

Fillk = 1ok (0F) 78 4 fin(W = Dol (0f)7F = f06 (B.11)

Combining (B.10), (B.11) with equations (2.17), (2.18), we can derive a system
of two equations for two unknowns: (OiH )_k and (olF )“k . Both equations are
linear in these two variables.

Sk = Voha AT (F) ™ + fio(h = Dol (o7 = £ (B.12)
JilK = DA (o)™ + fip (K = Dol (o]) 7% = fied (B.13)

B.3. Proof of proposition 1:
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. : . . SH
When exporter is more skill abundant than the importer, u, > JI'; then

the increase of 3 (more skill intensive industry) would result in smdller export
varieties.  When home country is more skilled labor intensive than the foreign
S
country, i‘l}{? < -1;- then the increase of 3 (more skill-intensive industry) would
result in larger export varieties.
S[[
. . WY 3, . .
B.4. Proof of propostion 2: When we fixed (gﬂ—) t term. the negative deriva-

”
tive of equation A.15 would simply mean higher unskilled-labor cost in hoine coun-
try result in smaller export variety.



Figure 1: Cross-Country Distribution of Trade
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Figure 2: Geographical Distribution of RTA (Both in force or under negotiation)
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Figure 3: Geographical Distribution of RTA as of year 2000
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Table 3: List of Countries:

Afghanistan
Albania
Algeria
Amer. samoa
Angola

Antigua&Barbuda

Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia

Bosnia&Herzego.

Botswana
Brazil

Brunei Darussalam

Bulgaria
Burkina Faso
Burundi
Cote d'Ivoire
Cambodia
Cameroon
Canada

Cape Verde
Central African
Chad

Chile

China Hungary
Colombia Iceland
Comoros India
Congo Indonesia
Costa Rica Iran
Croatia Iraq
Cuba Ireland
Cyprus Israel
Czech Republic Italy
Korea Jamaica
Congo Japan
Denmark Jordan
Djibouti Kazakhstan
Dominica Kenya

Dominican Rep. Kiribati

Ecuador Kuwait
Egypt Kyrgyzstan
El Salvador Lao
Equat.&Guinea Latvia
Eritrea Lebanon
Estonia Lesotho
Ethiopia Liberia

Fiji Libyan Arab
Finland Lithuania
France Luxembourg
French Polynesia Macao
Gabon Madagascar
Gambia Malawi
Georgia Malaysia
Germany Maldives
Ghana Mali
Greece Malta
Grenada Marshall Is.
Guatemala Mauritania
Guinea Mauritius
Guinea-Bissau Mexico
Guyana Micronesia
Haiti Mongolia
Honduras HongKong
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Morocco Slovakia
Mozambique  Slovenia
Namibia Solomon Islands
Nepal Somalia
Netherlands South Africa
Net. Antilles  Spain

New Caledonia Sri Lanka
New Zealand  Sudan
Nicaragua Suriname
Niger Swaziland
Nigeria Sweden
Norway Switzerland
Oman Syrian Arab
Pakistan Taiwan
Palau Tajikistan
Panama Thailand
Papua N.Guinea Yugoslav
Paraguay Togo

Peru Tonga
Philippines Trinidad
Poland Tunisia
Portugal Turkey
Puerto Rico Turkmenistan
Qatar Uganda
Korea Ukraine
Moldova United Arab
Romania UK

Russian Fed. Tanzania
Rwanda uUsS

St. Kitts&Nevis  Uruguay
Saint Lucia Uzbekistan

St Vt.&Grenadines Vanuatu
Sao tome&principe Venezuela

Saudi Arabia
Senegal
Seychelles
Sierra Leone
Singapore

Viet Nam
Yemen
Zambia
Zimbabwe



Table 4: Summary Statistics

Variable

Trade

Log of trade

Log of importer GDP
Log of exporter GDP
Log of distances
Contiguity

Common Language
Colonial Ties
Landlocked Exporter
Landlocked Importer
Major cities in exporter
Major cites in importer
RTA

Full

sample

Export>0

Mean

165511 2534012

10.1249
10.1249
8.77504
0.01565
0.16269

0.0108
0.18848
0.18848
21.8684
21.8684

0.0652

2.2714
2.2714
0.77531
0.12413
0.36909
0.10337
0.3911
0.3911
6.34529
6.34529
0.24688
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Std.Dev. Mean

562450
9.52777
11.6104
11.7063
8.60933
0.02585

0.1222
0.02837
0.13981

0.1355

23.825

23.825
0.06742

Std.

4647484
2.75813
1.90957
1.81652
0.83267
0.15868
0.32753
0.16605

0.3468
0.34227
4.3851
4.3851
0.25076



Table S: Estimation of Gravity Equations by Conventional Methods

Estimator oLs oLS PML PML

Dependent variable In(Tij) In(1+Tij) Tij>0  Tij

Log exporter GDP 1.001*** 1.030*** .102*** .360***
(0.011) (0.009) (0.001) (0.004)

Log importer GDP .910** .965*** .092*** .334***
(0.010) (0.009) (0.001) (0.004)

Log distance -1.019*** -.647*** -.104*** -.262***
(0.022) (0.024) (0.002) (0.008)
Contiguity 473" .343* 0.01 -.290***

(0.116) (0.151) (0.009) (0.048)
Common-language  .565*** .196*** .056*** -0.001
(0.054) (0.049) (0.005) (0.024)
Colonial-tie 1.141*** 2.866*** .099*** .232***
(0.106) (0.173) (0.008) (0.050)
Landlocked-exporter -.376*** -.642*** -.038*** -.096***
(0.051) (0.046) (0.005) (0.020)
Landlocked-importer -.677*** -788*** -072*** -.193***
(0.051) (0.046) (0.005) (0.020)
Num. of cities in expor-.052*** -.057*** -.005*** 0.002
(0.004) (0.003) 0.000 (0.002)

Num. of cities in impor-.057*** -.052*** -.005*** 0
(0.003) (0.003) 0.000 (0.001)
RTA 0.61*** -0.031 0.593*** 0.654***

(0.147) (0.081) 0.000 0.000
Observations 10607 36290 10607 36290
Note: *** **_* each indicates significance at the level of 99%, 95%,90%

OLS stands for ordinary least squares estimation
PML stands for Poisson Maximum Likelihood estimation
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Table 6: Estimation Result: Two-Part Model Without Sampling Weight

Probit |Probit [Logit Logit Probit |Probit JLogit |Logit
Lnormal [Lnormal |[Lnormal |Lnormal |Exp. Exp. Exp. Exp.
Part1 |Part2 |Partl |JPart2 |JPartl |JPart2 |JPartl [Part2

Log (ex_GDP) |.45***  |1.00*** ].82%** ]1.00*** [.45%** ].74%**

82%xx [7a%%+

(0.0104 (0.0100 (0.010f  0.000 (0.0058 (0.004)} (0.010] (0.004)
Log (im_GDP)[.42*** [91*** [76*** [Oo1*++ [J42#*+ [73%++ [76*** [73++*
(o.0|o] ©0.0100 (0.0100 (0.010§ (0.005) (0. 005)| (0.010) (0.004

Ln(dist.) S25%kx L g7eex [ a7ewx [Lo7%¢x [ 25%xx [ 70%%* [-.47+** [-.70%*+
(0.010)| 0.0200  (0.020§ (0.020) (0.010) (0.010 (0.020 0.010

RTA -0.04] 48**+ -0.09].48%** 0.0 41*" -0.08] 41+
0.040 (0.070} (0.0700 (0.070) (0.040) (0. 040 (0.070) (0.040)

Colonial A6x*% [1.23%+% [ 80***  [1.24*** [0.46%** [1.17+** [ .80*** [1.17+*+
Tie 0.0800 (0.1000 (0.150§ (0.100) (0.080¥ (0.060¥ (0.150) (0.060)
Common 0.001[.45%*+ 0.01[-45%*+ 0.001].33%** 0.01J0.33%*+
Language (0.0504 (0.0604 (0.0208 (0.030) (0.050) (0.030)
Contiguity L71%%% [0.40%** [-.38%*% [0.70%** |- 71*** [0.70%**
0.1300 (0.110§ (0.070) (0.060) (0.130) (0.060

landlocked 18 [ 35wes [ 2%es [ sqes [ ygees | sqees
exporter (0.0400  (0.050) (0.020) (0.020)f (0.140) (0.520)
Landlocked 35k Lesenx [ 20%kx [-82%#* | 35%%x [ gorr+
importer (0.0404 (0.0504 (0.020) (0.020)f (0.040) (0.020)
Exporter 0% [os**+ [-.004** [-05*** J-01** [-05+**
City number 0.003) (0.010  0.000f (0.002) (0.003¥ (0.002
Importer -006** [-.06*** )I-.m*** -05%**  [-.006*** [-.08*** [-01*** [-.08***
City number | (0.002) (0.003% (0.003} (0.003 (o.ooz)l (0.002Y (0.003) (0.002)

Log J
Likelihood -134563.2 -134519.4 -139782.1

-139738.33
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Table 7: Estimation Result: 2-part Model With Sampling Weight

Probit Probit Logit Logit Probit Probit Logit Logit
Lnormal Lnormal Lnormal Lnormal Exp. Exp. Exp. Exp.
P1 P2 P1 P2 P1 P2 P1 P2

Log 10 113 17" 1.13= 19~ 93~ 17* .93
(ex GDP)  (0.040) (0.040) (0.100) (0.010) (0.040) (0.030) (0.090) (0.030)
Log 18 1.127  32'*  1.12*= .18+ 1.03** .32 103"
(im GDP)  (0.030) (0.040) (0.010) (0.010) (0.030) (0.040) (0.060) (0.040)
Ln(dist.) 007 -81" = -15 .81+ 007 -65*  -0.15 -.65"
(0.070) (0.060) (0.260) (0.010) (0.070) (0.040) (0.140) (0.040)
RTA 105" 1.32* 196" 132 105" 87 1096 .87
(0.370) (0.270) (0.130)  (0.040) (0.370) (0.190) (0.740) (0.890)
Colonial 064 43" 127 43" 064 017 126 017
(0.400) (0.180) (0.090) (0.030) (0.400) (0.150) (1.790) (0.150)
Common -85 029 -1.5 20~ -85 0.23 -1.53"  0.23
(0.360)  (0.230) (0.460) (0.020) (0.360) (0.190) (0.640) (0.190)
Contiguity 056  -052-99 .52+ 056 009 -098 009
(0.600) (0.480) (0.080) (0.030) (0.600) (0.290) (1.180) (0.290)
landlocked 0.11 012 -23~  -12* 011 -22=  -023 -22*
(0.120) (0.860) (0.080) (0.040) (0.120) (0.120) (0.230) (0.120)
landlocked 0.01 004 0  -004 001 -006 0001 -0.06
(0.100)  (0.130) (0.070) (0.040) (0.100) (0.120) (0.180) (0.120)
Exporter -0.01°  -07= -03™ -07 -02" -06" -0.02-.06"

(0.010) (0.010) (0.010)  0.000 (0.010) (0.010) (0.010) (0.010)

Importer

003" A1 -06 A1 -03 -09 -06~ -.107
(0.010)  (0.010) (0.010) _ 0.000 (0.010) (0.010) (0.020) (0.010)
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Table 8: Marginal Effect Derived From Other Methods

Estimation Dependant Mar. effect of Mar. effect of
Variable In(dist.) RTA
OLS In(Tij) -1.019*** 0.61***
positive trade only (.022) (0.147)
OLS In(1+Tij) -.647*x* -0.031
all possible (.024) (0.081)
country pairs
PML Tij>0 -.104*** 0.593***
positive trade only (.002) (0.000)
PML Tij -.202%** 0.654***
all possible (0.008) (0.000)

country pairs

Note: ***_ **_* each indicates significance at the level of 99%, 95%, 90%
OLS stands for ordinary least squares estimation

PML stands for Poisson Maximum Likelihood estimation
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Table 9: Marginal Effect of log(distance) and RTA on log(trade volume)(with the
Trading Partner’s Sizes as Weight Factor)

Marginal effect of | Marginal effect of RTA
Log(distance)

P1: Probit -1.05%** 1.61%**

P2: Lognormal (0.24) (0.04)

P1: Logit -0.85%** 1.61%**

P2: Lognormal (0.01) (0.32)

P1: Probit -0.88*** 1.21%**

P2: Exponential (0.24) (0.22)

P1: Logit -.69%** 1.16%**

P2: Exponential (0.08) (0.25)
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Table 10: Marginal effect of log(distance) and RTA on log(trade volume)(without any

Weight Factor)
Marginal effect of Marginal effect of RTA
Log(distance)
P1: Probit -1.20%** 0.26***
P2: Lognormal (0.025) (0.098)
P1: Logit -1.34%** 0.35%*x*
P2: Lognormal (0.089) (0.096)
P1: Probit -0.92%** 0.18***
P2: Exponential (0.016) (0.075)
Pl:Logit -1.07%** 0.28***
P2: Exponential (0.022) (0.074)
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Table 11: Vuong (1989)’s Test for Model Selection

LR Test Statistics Result
Probit (Model f)
Vs. -4.193e-07 Ho is not rejected
Logit (Model g)
Exponential (Model f)
Vs. -8.32e-10 Ho is not rejected

Lognormal (Model g)
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Table 12: U.S. Import and Varieties in 1990

Fotal ITmport Manufacturing Import

Number of Exporting 153 153
Countries

Number of Varieties 182,230 171,322
Total Import Value 495,260 409,953
(in million $)

Notes:

1. The data are from Feenstra, Romalis, and Schott (2002).

2. Manufacturing import is the import in the industries classified as the 4-digit
U.S. SIC (1987 version) 2011 through 3999.

3. Exporters in this table include overseas territories of countries.

4. The number of varieties is defined as the number of commodities classified by
the 10-digit Harmonization System (HS) that the U.S. imports from each

exporter. (i.e., the same 10-digit HS commodities imported from
different exporters are counted as different varieties.)

5. Import value is the customs value of general imports. General Imports measure
the total physical arrivals of merchandise from foreign countries, whether such
merchandise enters consumption channels immediately or is entered into bonded
warehouses or Foreign Trade Zones under Customs custody.
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Algeria
Angola
Argentina
Australia
Austria
Bangladesh
Barbados
Belgium
Benin
Bolivia
Brazil
Burkina Faso
Burundi
Cameroon
Canada

Central African Republic

Chad

Chile

China
Colombia
Congo
Costa Rica
Cote d'Ivoire
Cyprus
Czechoslovakia
Denmark
Dominican Republic
Ecuador
Egypt

El Salvador
Fiji

Finland
France
Gabon
Gambia
Germany
Ghana
Greece
Guatemala
Guinea

Table 13: Country List (as of 1990, 115 countries)

Guinea-Bissau
Guyana
Haiti
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran

Ireland
Israel

Italy
Jamaica
Japan
Jordan
Kenya
Madagascar
Malawi
Malaysia
Mali

Malta
Mauritania
Mauritius
Mexico
Morocco
Mozambique
Netherlands
New Zealand
Nicaragua
Niger
Nigeria
Norway
Oman
Pakistan
Panama

Papua New Guinea

Paraguay
Peru
Philippines
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Poland
Portugal
Reunion
Rwanda
Saudi Arabia
Senegal
Seychelles
Sierra Leone
Singapore
Somalia
South Africa
South Korea
Spain

Sri Lanka
Sudan
Suriname
Sweden
Switzerland
Syria
Taiwan
Tanzania
Thailand
Togo
Trinidad and Tobago
Tunisia
Turkey
U.S.S.R.
Uganda
United Kingdom
Uruguay
Venezuela
Yugoslavia
Zaire
Zambia
Zimbabwe



Table 14: Factor Abundance of Countries: Skilled Labor (S) to Unskilled Labor ()

Variables Mean Std. Min. Max.
Dev.

S/U ratio 1.879 0.553 1.075 3.369

S/U ratio 0.567 0.167 0.325 1.017
relative
to US

Number of countries: 115
10 most skilled labor-abundant countries:

Country S/U ratio S/U relative to U.SA
New Zealand 3.369 1.017
Hungary 3.086 0.932
Norway 3.010 0.909
Canada 3.008 0.908
Denmark 2.999 0.905
Australia 2.981 0.900
Finland 2.833 0.855
Sweden 2.825 0.853
Israel 2.818 0.851
Belgium 2.768 0.836

10 most unskilled labor-abundant countries:

Country Name S/U ratio S/U relative to U.S.A
Niger 1.075 0.325
Guinea-Bissau 1.078 0.325
Benin 1.098 0.332
Mali 1.116 0.337
Rwanda 1.119 0.338
Gambia 1.119 0.338
Sudan 1.130 0.341
Mozambique 1.156 0.349
Central African Republic 1.184 0.357
Nigeria 1.217 0.367

Note: The relative skilled-labor abundance to unskilled labor (S/U) is measured by
the human capital-to-labor ratio provided by Hall and Jones (1999).
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Table 15: Input Factor Intensity of Industries: Skilled-labor (S) to Unskilled-labor (U)

Variables Mean Std. Dev. Min. Max.
S -intensity 0.296 0.124 0.078 0.827
U-intensity | 0.704 0.124 0.173 0.922
10 Most Skilled-labor intensive industries
SIC Industry Description S-intensity  U-intensity
2721 Periodicals 0.827 0.173
2731 Book Publishing 0.766 0.234
3571 Electronic Computers 0.718 0.282
3761 Guided Missiles & Space Vehicles 0.685 0.315
2711 Newspapers 0.676 0.324
2741 Miscellaneous Publishing 0.638 0.362
2835 Diagnostic Substances 0.633 0.367
3572 Computer Storage Devices 0.627 0.373
3826 Analytical Instruments 0.617 0.383
2086 Bottled and Canned Soft Drinks 0.604 0.396

10 Most Unskilled-labor intensive industries

SIC Industry Description S-intensity  U-intensity
233 Men's & Boys' Underwear & 0.078 0.922
Nightwear
2281 Yarn Spinning Mills 0.089 0.911
2284 Thread Mills 0.097 0.903
2211 Weaving Mills, Cotton 0.102 0.898
2436 Softwood Veneer and Plywood 0.105 0.895
2015 Poultry and Egg Processing 0.108 0.892
3263 Fine Earthenware Food Utensils 0.111 0.889
2325 Men's & Boys' Trousers & Slacks 0.116 0.884
2321 Shirts, Men's and Boys' 0.120 0.880
3144 Women's Footwear, Except Athletic 0.120 0.880
Notes:

1. The source of the data for factor intensity is 1992 U.S. Census of Manufactures.

2. Industries are classified according to the 4-digit U.S. Standard Industrial Classification
(SIC; 1987 version).

3. Skilled-labor (S) intensity is defined as the share of non-production workers in the total
number of employees; and unskilled-worker (U) intensity is defined as the share of
production workers. The sum of S-intensity and U-intensity is thus one for each
industry.
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Table 16: List of Countries in Aggregate North and South

North (51 countries) South (64 Countries)
Argentina Sri Lanka Algeria Oman
Australia Sweden Angola Pakistan

Papua New
Austria Switzerland Bangladesh Guinea
Barbados Taiwan Benin Paraguay
Belgium Thailan Bolivia Portugal
Trinidad and
Canada Tobago Brazil Reunion
Chile United Kingdom | Burkina Faso Rwanda
China Uruguay Burundi Saudi Arabia
Costa Rica U.S.S.R. Cote d'lIvoire Senegal
Cyprus Venezuela Cameroon Seychelles
Central African
Czechoslovakia | Yugoslavia Republic Sierra Leone
Denmark Malaysia Chad Singapore
Ecuador Malta Colombia Somalia
Egypt Morocco Congo Sudan
Dominican
Fiji Netherlands Republic Suriname
Finland New Zealand El Salvador Syria
France Norway Gabon Togo
Germany Panama Gambia Tunisia
Greece Peru Ghana Turkey
Guyana Philippines Guatemala Uganda
Hong Kong Poland Guinea Tanzania
Hungary South Korea Guinea-Bissau Zaire
Iceland South Africa Haiti Zambia
Ireland Spain Honduras Zimbabwe
Israel Japan India Mauritania
Italy Indonesia Mauritius
Iran Mexico
Jamaica Mozambique
Jordan Nicaragua
Kenya Niger
Madagascar Nigeria
Malawi Mali
Mali
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Table 17: Skilled-to-Unskilled Labor Ratios (S/U) of North and South

S/U S/U relative to
U.S.
(group average) (group average)
North 24 0.72
South 1.47 0.44

Note: The relative factor abundance (S/U) is measured by the human capital to labor
ratio in Hall & Jones (1999).
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Table 18: Regressions for Aggregate North and South

Dependent Variable: Log of aggregate no. of varieties as the share in the total no. of
varieties imported by the U.S.

North South
skill 0.256 -1.21
-0.041 -0.208
constant -0.256""" -1.54""
-0.014 -0.063
Observations 394 385
R? 0.1 0.12

Notes:

1. Regression equation is (4.1).

2. skill is skilled-labor intensity of each industry.
3. Robust standard errors are in parentheses.

4. * ** and *** indicate that the coefficient estimate is significant at the 1%-level,
5%-level, and 10%-level, respectively.

Table 19: Pooled Regression for Individual Exporters

Dependent Variable: Log of no. of exported varieties in each industry as the share in
the total no. of varieties imported by the U.S.

skill i 272

-0.566

skill i *(S/U) ¢ 414"

-0.802

Observations 17,050
R 0.13

Notes:

1. Regression equation is (4.4). Country-specific dummies are included.

2. skill i is skilled-labor intensity of each industry; and (S/U) c is skilled-to-unskilled
labor endowment ratio in each exporter, relative to the U.S.

3. Standard errors in parentheses are clustered by country.

4. *, ** and *** indicate that the coefficient estimate is significant at the 1%-level,
5%-level, and 10%-level, respectively.
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Figure 4: Number of Exporters to the U.S. in each manufacturing industry; in 1990

Total Number of Exporters to US in 1990: by industry

8
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Industry: 4-digit US-SIC
(in the order of skilled-labor intensity, left is most skilled-labor intensive)

21

Notes:
1. Industries are listed in order of skilled-labor intensity. The left is the most skilled-labor intensive, and the right is the least.
2. Skilled-labor intensity is defined as the share of non-production workers in the total number of employees.
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Figure 5: Scatterplot of Number of Exporters v.s. Industry Skilled-labor Intensity
(U.S. Manufacturing Imports in 1990)
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Plot: Number of Exporters vs Industry Skilled-labor Intensity (Solid Line=trend
line)

x-axis is the Skilled-labor Intensity; y-axis is the number of Exporters

Note: Skilled-labor intensity is defined as the share of non-production workers in the
total number of employees in each industry.
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Figure 6: Scatterplot of Number of Varieties v.s. Industry Skilled-labor Intensity
(U.S. Manufacturing Imports in 1990)
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Plot: Number of US-Importing Varieties v.s. Industry Skilled-labor Intensity (US
Manufacturing Imports in 1990)

X-axis is the Skilled-labor Intensity; y-axis is the total number of Varieties.

Notes:

1.The number of varieties in each industry is defined as the number of 10-digit HS
commodities that the U.S. imports from each exporter in each 4-digit SIC industry (i.e.,
the same HS commodity imported from different countries are counted as different
varieties). The mapping between the 10-digit HTS and the 4-digit SIC is according to
Feenstra, Romalis, and Schott (2002).

2. Skilled-labor intensity is defined as the share of non-production workers in the total
number of employees in each industry.
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Figure 7: Individual Exporter Regression:
Scatterplot of Slope Coefficient v.s. Skill Abundance of the Country
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Figure 8: Exporter’s Relative Factor Abundance, Industry Factor Intensity, and Number
of Varieties in U.S. Manufacturing Imports in 1990 (1): Selected Skilled
Labor-abundant Countries (relative to unskilled: S/U)

Average variety Average variety
Rank in 3 number share in 20 share in 20
Lrareiine Exporter
S/U ratio

most skill-intensive most unskill-
i ies | intensive industries

1 | New Zealand 1 - _0.0084 |
2 | Hungary s = = ~0.0076 |
) 3 | Norway 3 0.0046
4 | Canada 0.0780
= 5| Denmark | H (. _0.0099 |
6 2 0.0259 0.0139
7 ] v 00160 0.0057
8| Sweden 1 308 | ey
9 | Israel 0.0273 .0205

10 Belgiom | 00249 ~0.0200 |
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Figure 9: Exporter’s Relative Factor Abundance, Industry Factor Intensity, and Number
of Varieties in U.S. Manufacturing Imports in 1990 (2):
Selected Unskilled Labor-abundant Countries (relative to skilled: U/S)

Average variety Average variety
Rank in Esoret number share in 20 | number share in 20
S/U ratio P most skill-intensive | most unskill-
industries intensive industries
106 | Nigeria 0.0006 0.0011
105 | Haiti 0.0014 0.0042
101 | Pakistan 0.0033 0.0090
84 | Guatemala 0.0028 0.0101
81 | Cote d’Ivoire 0.0010 0.0014
80 | India 0.0085 0.0155
79 | Kenya 0.0017 0.0015
74 | Turkey 0.0035 0.0078 |
73 | Brazil 0.0147 0.0244
72 | Honduras 0.0012 0.0057
71 | El Salvador | 0.0022 0.0051
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Table 20: Summary Statistics:

Variable N Mean Standard | Min. Max.
Deviation

Life expectancy 170 65.11 11.96 34 81.9

Male life expectancy 170 62.75 11.41 324 78.4

Female life expectancy | 170 67.54 12.62 35.7 85.3

Prob. of dying (per 170 67.25 70.99 4 332

1000)

Under five, male

Prob. of dying (per 170 61.13 66.54 3 303

1000)

Under five, female

Prob. of dying (per 170 288.67 172.52 81 902

1000)

15-59, male

Prob. of dying (per 170 208.54 166.95 46 789

1000)

15-59, female

General medical 170 1.73 0.39 40 2.68

expenditure as % of

GDP

GDP per capita 170 9153.43 9607.07 | 515.50 |49367.77
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Table 21: Countries List (78 member countries reporting positive inward FDI during

2000-2004, UNCTAD)

ARE United Arab Emirates | LTU Lithuania
ARG Argentina | LUX Luxembourg
ARM Armenia | LVA Latvia
AUS Australia | MAR Morocco
AUT Austria MDG Madagascar
AZE Azerbaijan | MYS Malaysia
BGD Bangladesh | NGA Nigeria
BGR Bulgaria | NLD Netherlands
BOL Bolivia | NOR Norway
BRA Brazil | NZL New Zealand
BWA Botswana | OMN Oman
CAN Canada | PAK Pakistan
CHE Switzerland | PER Peru
CHL Chile | PHL Philippines
CHN China | PNG Papua New Guinea
COL Colombia | POL Poland
CPV Cape Verde | PRT Portugal
CYP Cyprus | PRY Paraguay
CZE Czech Republic | QAT Qatar
DNK Denmark | RUS Russian Federation
EST Estonia | SAU Saudi Arabia
ETH Ethiopia | SGP Singapore
FIN Finland | SLV El Salvador
FRA France | SVK Slovakia
GBR United Kingdom | SVN Slovenia
GEO Georgia | SWE Sweden
HRV Croatia | SWZ Swaziland
HUN Hungary | SYR Syrian Arab Republic
IDN Indonesia | THA Thailand
IND India | TUN Tunisia
IRL Ireland | TUR Turkey
IRN Iran, Islamic Republic of | TZA United Republic of Tanzania
ISL Iceland | UGA Uganda
ITA Italy [ USA United States
JPN Japan | VEN Venezuela
KAZ Kazakhstan | VNM Viet Nam
KHM Cambodia | YEM Yemen
KOR Republic of Korea | ZAF South Africa
LBN Lebanon | ZMB Zambia
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Table 22: Predicting FDI: Positive Volume Only

Dependent Variable: inward FDI
In(distance) -46***
(0.06)
In(target country size) 0.02
(0.02)
In(investing country size) 0.04*
(0.02)
Landlocked, target country -0.25*
(0.15)
Landlocked, investing country -0.27*
(0.16)
Common language 0.82%**
(0.16)
Common Border 0.17
(0.26)
Colonial-tie 0.99***
(0.26)
Observations 3189
R-squared 0.04
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Table 23: Predicting FDI: Using Two-part Model Approach to Account for the Zeros

Dependent Variable: inward FDI

In(distance) -3.95%x*
(0.21)
In(target country size) 1.06***
(0.07)
In(investing country size) 1.06***
(0.07)
Landlocked, target country -0.99***
(0.39)
Landlocked, investing country -3.35%%*
(0.45)
Common language -.53
(0.42)
Common Border -.15
(0.82)
Colonial-tie 8.85%**
(0.88)
Observations 35532
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Table 24: Life Expectancy (level) and FDI Ratio (log), Year 2002

Dependent lexp |lexp Jlexpm |lexpf Jlexp [lexp lexp
Variable
In(ActualFDI/GDP) }-0.33--
(0.14)
In(fittedFDI/GDP) <1.90++¢}-1.98+++]-1.85+¢}] -0.32] -0.36{-1.66+¢+
(0.631 (0.59) (0.67) (0.471 (0.48) (0.62)
In(GDPPC) 6.85m)| 14.’;|
(0.76) (10.37
[In(GDPPC)]_sq -0.45;'
(0.59
In(med_exp_ratio) 6.84--
(2.81)}
Expenditure no no no no no no yes
indicator
Income indicators  [no no no

no no €s €s
Constructed FDI no 8Iyes [yes Tyes 8ryc:s HFes Fes
Observations 7 78 78 7 7 78 78
R-squared 006] 0.1 0.12] 0.09 056 0.56] 0.17

Robust standard errors in brackets.

GDPPC is log PPP GDP per capita.

The instruments for constructed FDI measure are the geographical variables.
Lexp: life expectancy at birth
Lexpm: life expectancy at birth for male

Lexpf: life expectancy at birth for female
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Table 25: Life Expectancy (log) and FDI Ratio (log), Year 2002

Dependent Variable |[lexp lexp lexpm [lexpf [Jlexp |lexp [Jlexp
In(ActualFDI/GDP) 1-0.005--
(0.00)
In(fittedFDI/GDP) <0.03++-0.03+++1-0.02++¢] -0.006§ -0.007}-0.03++
(0.011 (0.01y (0.01) (0.01Q (0.01)Q (0.01
In(GDPPC) 0.11+- }-0.32-
(0.01¢ (0.18
[In(GDPPC)]_sq -0.01
(0.01)
In(med_exp_ratio) 0.09..
(0.04)
Expenditure indicator{no no no no no no yes
Income indicators  |no no no no no yes yes
Constructed FDI no Iyes [yes__ Jyes yes yes yes
Observations 78] 78 78] 78 7 78] 78
R-squared 005] o] o0.1] 009 049 05 o0.14

Robust standard errors in brackets.
GDPPC is log PPP GDP per capita.
The instruments for constructed FDI measure are the geographical variables.
Lexp: life expectancy at birth
Lexpm: life expectancy at birth for male
Lexpf: life expectancy at birth for female
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Table26: Mortality (level) and FDI ratio (log), Year 2002

Dependent Variable |Mortality |Mortality |Mortality |Mortality [Mortality |Mortality_|Mortality [Mortality
_young | _young | _young |_adult _adult young young _young
male male female  |male female _ |male male male

In(ActualFDI/GDP) [1.49**

(0.72)
In(fittedFDI/GDP) 7.90**  16.46***  ]20.66*** 122.01*** 0.08 0.37 1.13]
(3.13) (2.97) (9.70) (9.44) (0.44) (0.39) (0.73)

In(GDPPC) -37.46%%* |-218.72%**

(3.08)]  (38.13)

In(GDPPC_sq) 10.43%**

(2.19),

In(med_exp_ratio) -28.37*+

(14.55)

Expenditure no no no no no no yes yes

indicator

Income indicators  |no no no no no /€S yes yes

Constructed FDI no yes yes yes yes yes yes yes

Obscrvations 78 78] 78] 78] 78 78] 78| 7

R-squared 0.06 0.07] 0.06] 0.1  0.07 0.68] 0.17] 0.1

Robust standard errors in brackets.
GDPPC is log PPP GDP per capita.
The instruments for constructed FDI measure are the geographical variables.

Mortality _young: the probability of a child born in a specific year or period dying before

reaching the age of five.
Mortality adult: the probability of dying between 15 and 59 years.
In(med_exp_ratio): log level of the total expenditure on health as % of gross domestic

product.
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Table 27: Life Expectancy (level) and FDI Ratio (log), Year 2002, With Two-part Model
Including All 170 Countries

Dependent Variable |lexp lexp lexpm  |lexpf lexp lexp lexp
In(ActualFDI/GDP) [-0.58¢¢+
(0.12)
In(fittedFDI/GDP) -0.46++ |-0.53+ |-0.38¢e¢ -0.21 -0.11}-0.46-
(0.23)] (0.22)] (0.24)] (0.20)] (0.16)] (0.62)]

In(GDPPC) 34100 ]-6.56

(0.42) (1.01)]
In(GDPPC _sq) -.84 00

(0.08)]

Robust standard errors in brackets.
GDPPC is log PPP GDP per capita.
The instruments for constructed FDI measure are the geographical variables.
Lexp: life expectancy at birth
Lexpm: life expectancy at birth for male
Lexpf: life expectancy at birth for female
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Table28: Mortality (level) and FDI Ratio (log), Year 2002, 170 Countries

Dependent Variable  [Mortality_y [Mortality_y [Mortality_y [Mortality_a {Mortality_a |Mortality_y |Mortality_y |Mortality_y
oung male |oung male |oung femalc|dult male |dult female joung male |oung male |oung male
In(ActualFDI/GDP)  |3.]]+ee
(0.76)
In(fittedFDI/GDP) 250~ [2.24- |8.05- 369 096  0.41]-0.46-
139 @30 @36 @330 @19 0.96) (0.62)
In(GDPPC) -20.69:+ [35.21-
2.50]  (6.16)
In(GDPPC_sq) 4.7 ]eee
(0.49)
In(med_exp_ratio) -52.94...
(13.08)
Expenditure indicator |no no no no no no yes yes
Income indicators no no no no no yes yes yes
Constructed FDI no yes yes yes es yes yes yes
Observations 170 170 170 170 170 170, 170 170%
R-squared 0.1 0.02 0.02 0.03 0.01 0.3 0.55 0.1

GDPPC is log PPP GDP per capita. The instruments for constructed FDI measure are the
geographical variables. Mortality young: the probability of a child born in a specific year
or period dying before reaching the age of five. Mortality adult: the probability of dying
between 15 and 59 years. In(med_exp_ratio): log level of the total expenditure on health
as % of gross domestic product.
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