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Abstract

The data from Turkish manufacturing firms shows a positive relationship between revenues
of a firm from a market and the number of markets penetrated by that firm, and previous
presence in that market. Also, firms do not export to a common set of destination markets which
violates a common entry cost assumption. Unlike the general equilibrium studies of trade, |
study a partial equilibrium analysis to explain an entry-cost-reducing e [edt of previous presence
in a market, and increasing returns to being in more markets. Then, | undertake an empirical
analysis and find significant benefits to being in a market in the previous period on continued
selection into the same market, and synergetic benefits to being in more market on entry costs
and demand across di [erknt markets. Quantifying these impacts in a model which accounts for
other possible shocks to productivity, demand and entry costs is important because they can
provide a rationale for the existing export subsidies by showing why a firm’s status in a market
can be persistent after the first entry into that market. Also, my empirical strategy allows
me to separate firm-specific and market-specific heterogeneity from idiosyncratic uncertainty
in firms’ selection problem, and 1 find that 1) firm-specific heterogeneity explains more of the
total residual variation in revenues from foreign markets as opposed to idiosyncratic variation in
technology intensive industries than less technology intensive ones, 2) the relative importance
of idiosyncratic components diminishes as the level of per capita income of a destination market

increases.
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1 Introduction

The recent increase in the availability of firm-level trade data has enhanced our understanding
of a firm’s trade behavior. The panel dimensions of these datasets direct the researchers’
attention to firms’ dynamic decision-making problems about where to sell and when to sell
their products (Morales (2010), Arkolakis (2011), Pedersen (2009)).

In this paper, | analyze the problem of forward-looking firms’ selection into foreign mar-
kets, both theoretically and empirically. | test for the possible benefits to being in a market
in the previous period on selection into the same market, and the synergetic impacts of be-
ing in more market on entry costs and demand across di [erent markets. Quantifying these
impacts is important because they can provide a rationale for the existing export subsidies
that are implemented by several countries and governments. If a firm’s entry into a foreign
market is subsidized at some point, then the firm’s status in that market will tend to be
persistent in the case of entry-cost reducing e [edts of previous experience in that market.
Also, synergectic impacts of being in more markets on a firm’s entry costs and demand
in other countries may make export subsidies attractive for governments. In the following
analysis, | find significant benefits to being in a market in the previous period on continued
selection into the same market, and synergetic benefits to being in more market on entry
costs and demand across di [erent markets. The empirical strategy of the paper allows one
to separate firm-specific heterogeneity and idiosyncratic uncertainty in the selection problem
while addressing possible endogeneity concerns due to unobserved firm-specific and market-
specific shocks. This decomposition reveals a set of interesting findings about the role of
heterogeneity and idiosyncracy across di Lerent industries and markets. Firstly, firm-specific
heterogeneity explains more of the total residual variation in revenues in foreign markets
as opposed to idiosyncratic variation in technology intensive industries than less technology
intensive ones. Secondly, the relative importance of idiosyncratic components diminishes as
the level of per capita income of a destination market increases.

| separate firm-specific and market specific heterogeneity from uncertain components in
firms’ decision making. Such a separation provides me with a way to tackle the possible mis-
specification and endogeneity problems. We know that firm and country-specific demand,
entry cost, and productivity shocks hit firms and countries, and that they aledt firms’ deci-
sions and resulting outcomes. However, observing them and including them in the analysis,
in many instances, is impossible. The richness of the data allows me to follow a novel path.
The factor analysis that is embedded into the empirical analysis of the selection problem
provides me with a tool for dealing with these unobservables. | estimate the firm-specific
productivity for each year and control for firm-specific productivity throughout the analysis.



| project these productivity estimates onto firm-specific factors and, at the same time, allow
these factors to make up for the covariance structure across decisions to enter foreign mar-
kets and revenues conditional on entry. By treating a firm as a set of attributes that jointly
contribute to firm-level productivity, destination market entry costs, and demand shocks in
di Lerent markets, | investigate and quantify the dimensionality of firm specific unobservables
over an unbalanced panel of Turkish manufacturing firms.

When we don’t allow firm specific heterogeneity in the empirical analysis, the unexplained
variation in the export revenues is very large. After firm specific heterogeneity is introduced
into the analysis for understanding the unexplained components, the idiosyncratic part of
variation goes down to reasonable levels. Afterwards, a variance decomposition of firm rev-
enues reveals that as the technological requirements of sectoral production increase, the
share of idiosyncratic component weakens in total variation of the revenues, and instead the
share of firm specific heterogeneity increases. In Apparel and Food industries idiosyncracy
explains most of the residual variation. However, in Machinery and Automotive industries,
firm-specific heterogeneity within the sectors explains much of the residual variation. An-
other finding is that the relative importance of the idiosyncratic components diminishes as
the level of per capita income of the destination market increases’.

One other advantage of the empirical strategy is its ability to test several di[erent hy-
potheses, and | test the impact of a firm’s experience in a market and determine whether
such experience contributes to continued participation in that market. Previous export expe-
rience and synergetic e [edts of being in more markets may impact two di [erent components
in firms’ selection process. One component is the demand for the firm’s goods (e.g. building
a customer network), and the second is the entry costs (e.g. learning about distribution
channels, packaging, and legal procedures). The model allows me to distinguish between
these two el[edts. In the joint estimation of outcomes (revenue from a country upon entry)
and choices (decision about entering a market), outcome equations carry only the impact
on demand, whereas the choice equations carry both e[edts on demand and entry costs.
Using the estimated parameters for revenue and hence demand, we can negate the e [edt on
demand from the impact on entry costs at the choice equation estimation step. Controlling
for the dilerknces in firm-specific productivity and accounting for the demand and entry
cost shocks across markets, | find that being in more markets increases the demand in other
markets between 1% and 3% across di[erknt sectors. A firm which is already in 10 markets
is expected to have 10% to 30% more demand in a new country than a firm which starts

When | order the countries in terms of their total nominal GDP,with some exceptions, | get a similar
result such that relative importance of idiosyncratic components diminishes as the level of GDP of the
destination market increases.



exporting to the same country with no other export destinations. | also find that if a firm
was in a market during the previous period, its entry into the same market would be easier
than the entry of a firm that is new to the same market. This facilitating impact of previous
presence in a market on selection is at least as big as the synergetic impact of being in 10
markets on selection in all analyzed sectors.

This paper relates to several streams of the trade literature. First, this paper studies
the theoretical foundations of the dynamics of selection decisions and the resulting export
revenues. In this sense, it complements Chaney (2011), Albornoz et al. (2011) and Arkolakis
(2011). Albornoz et al. (2011) studies a theoretical model in which a firm learns about
its profitability as an exporter only after engaging in exporting. Chaney (2011) provides
a network model of exporters and importers to explain the cross-sectional distribution of
number of foreign markets accessed by individual exporters and the dynamics of firm-level
exports. One of the findings of this paper is the strong impact of past experience in a market
on the current year’s selection decision regarding the same market. This strong e [edt may be
the result of both building a relationship network in that market and learning about a firm’s
product’s appeal in that market. Arkolakis (2011) handles firm selection into export markets
and growth in a calibration study. It assumes specific stochastic processes. However, | don’t
make specific distribution assumptions. In this sense my model is more general.

Second, my paper is related to research on the structural estimation of selection decisions
of exporting firms. Morales et al. (2010) empirically investigate the determinants of firm
selection into foreign markets and show how selection exhibits systematic patterns. Their
model allows profits from each destination country depend on how similar it is to the home
country and how similar it is to other destinations to which firm has previously exported.
Das et al. (2007) employ a dynamic structural framework in their empirical study of export
participation. They examine the export profits of firms by fitting an ARMA(2,1) structure
for export profits, and estimate a type Il Tobit model for the observed export revenues.
The data does not allow them to model export profits from each market entered, so they
perform the analysis using firm-level aggregate export information. | model firms’ decision
problems as discrete choices. In this respect the analysis in this paper is similar to the one in
Helpman et al. (2008). My study complements all these studies in the sense that it explicitly
discusses the possible sources of uncertainties and how these uncertainties can be mapped
into an empirical framework.

Third, this paper is complementary to the international trade models with heterogenous
firms (Melitz (2003), Bernard, Eaton, Jensen, and Kortum (2003), and Eaton, Kortum and
Kramarz (forthcoming)). Melitz (2003) and Bernard, Eaton, Jensen, and Kortum (2003)
have had only one dimensional heterogeneity, which is productivity, as the main force behind



firm selection into foreign markets. By allowing di [erknt sources of heterogeneity my work
complements these studies. Several aspects of the status of a country’s trade activity also are
explained in several studies with hetreogeneous firms setup. Eaton, Kortum, and Kramarz
(forthcoming, hereafter EKK) o [erla versatile analysis using firm-level data from France. My
paper shares some similarities with EKK in that in both models demand shocks and shocks
to entry costs are multiplicative, and the sources of uncertainty are similar. In EKK’s setup
demand and entry cost shocks are exogenous to firms. My improvement upon this setup is
allowing these shocks to have heterogeneous and idiosyncratic components across firms, and
the variance decomposition in my analysis indicates exciting findings about the functioning
of heterogeneity across di [erknt sectors and destination markets.

Finally, from a methodological viewpoint, this paper is also related to the literature on
the application of discrete choice models that address unobserved heterogeneity of decision-
makers(Carneiro et al. (2003), Cunha and Heckman (2007), Cunha, Heckman and Navarro
(2005)). Aggregate gravity equations have been estimated (e.g, Eaton and Kortum (2002),
Helpman, Melitz, Rubinstein (2008)). However, when a researcher wants to change his lens
and carry out his analysis with firm-level data, the unobserved firm-specific shocks become
an issue. Following calibration methods by targeting a list of moments filtered through the
firm-level data can help surmount this problem. Yet, employing the firm level-data, itself,
instead of its moments requires a researcher to find a way to deal with the unobserved firm-
specific shocks. Embedding a factor analysis into the discrete choice analysis of the firm
selection problem can provide a tool for solving this estimation problem. Previous joint
analyses of the dynamics of firm selection and productivity growth generally prefer calibra-
tion (e.g. Arkolakis (2010)) as a method of analysis. My proposed setup provides a basis for
studying the topic in a structural framework that allows the use of firm-level primary data.
Whereas in calibration studies it is only possible to target selected moments in the data, in
my study, | can compare the suitability of various modelling alternatives by comparing the
likelihoods of those models.

In the following sections, | describe the data, and then | present the model. After
discussing the identification of the model, | explain the estimation procedures, and present
the results. After discussing the results, | conclude the analysis.

2 Data Description

This paper uses firm-level data from Turkish manufacturing industries, and this data is in-
teresting for several reasons. Turkey is not a unique country like China, and India in terms of
its labor resources. However, it is a good representative for countries with large populations



like Pakistan, Bangladesh, Egypt, Philippines, Vietnam, Ethiopia, and Thailand. Findings
about Turkey may be helpful to understand the questions related to similar countries. Since
it is not a natural resource abundant country, Turkey had to achieve diversification in its
industrial production. Turkish governments have adopted export oriented growth policies
since several decades, and the recent performance of Turkish economy indicates a vibrant eco-
nomic environment inside the country. Analyzing such an economy may help tailor policies
for similar countries.

In this study, | use two datasets from the Turkish Statistical Institute (TurkStat). The
first dataset is the Structural Industry Dataset, which collects several balance sheet items
and income statement items of Turkish firms from 2003 to 2008. In this dataset Turkstat
collects data for 20+ employee firms continuously, whereas it selects the firms in the sample
that employ less than 20 people every year. | include only 20+ employee firms into the
analysis. My second dataset is customs-level export transactions data from Turkey, for the
period 2002 to 2008. | combine the two datasets using a key that’s derived from firms’ tax
identity numbers.

Presenting some salient features of the data may be helpful to describe the environment
in which the data were collected. Throughout the analyzed period exports to every ge-
ographic destination have been rising. Exports to dilerent economic development groups
(EU, OECD, OPEC) have simultaneously increased. In all manufacturing industries, exports
have increased. Export revenues, share of export revenues in firm revenues and average sales
volume of a good to a destination market all have distributions similar to lognormal distri-
butions.

I analyze how firms select into foreign markets by observing the entry decisions of Turkish
manufacturing firms for the most popular twenty seven markets that make up about 80%
of all foreign sales for Turkish firms during the analyzed period. Employing data for all
destination markets increases the time and e [art cost without adding much insight into the
analysis. A country may not be within the first most popular twenty seven destinations each
year in the analyzed time period. That’s why | have selected a few countries that did not
show up among the most popular twenty seven for a couple of years.?

I include only the firms with NACE codes 15 (Food), 18 (Apparel), 28 (Metals), 29
(Machinery), and 34 (Automotive) in the analysis. These industries make up for, on average,

2Germany, England, Italy, France, Russia, Spain, USA, Romania, U.A.E., Netherlands, Iraq, Greece,
Bulgaria, Belgium, Israel, Saudi Arabia, Ukraine, Iran, Poland, Algeria, Kazakhistan, China, Switzerland,
Cyprus, Egypt, and Austria were consistently within the first thirty countries throughout the sample period.
Azerbaijan was on the list four times. Denmark showed up in the first thirty three times while Syria showed
up among the first thirty twice.

Sales in these first twenty seven countries make up 78% of all exports in 2007, 79% in 2006, 80% in 2005,
81% in 2004 and 80% in 2003.



40% of both revenue and value added in total Turkish manufacturing industries (NACE 15-
37) throughout the sample period. They are also diverse in their production technologies
and the use of production factors. Table 1 shows the panel structure of the firms in the
sample. For instance 3448 firms in the sample are consistently within the sample over the
given time horizon whereas 1356 firms enter the sample at the beginning of the third sample
year and stay until the end of the fourth year.

Table 2 displays the number of destination markets for the whole space of exporter firms
in the sample for the years between 2003 and 2008. Throughout the time period the mean of
the number of foreign markets in which a firm sells its products is around 2. 90% of exporter
firms export to at most seven markets, and 99% of exporter firms send their products to, on
average, at most sixteen markets.

Percentile information about the export revenue distribution is given in Table 3. It’s
evident that the export revenues are going up at each percentile throughout the sample time
period.

The transition of the number of foreign markets in which firms sell their products is
demonstrated in Table 4. With the highest probability a firm retains the number of its
foreign markets, the next highest probability is that a firm adds one more foreign market or
loses loses one in the following period. Having big jumps between the number of destination
markets within two consecutive years becomes less probable as the distance between the two
states grows. In the following section, | investigate a model that can explain this behavior
of firms.

Table 5 shows that around 60% of all firm-country matches are continuing matches from
the previous years for Turkish exporter manufacturing firms throughout the sample period.

As it is seen in Table 6, firm revenues increase in di [erent markets by the number markets
penetrated by the firms. This positive correlation between the firm revenues and the number
of markets penetrated by the firms can be a result of the firm-specific productivites such
that more productive firm enter into more markets and also sell more in those markets.

In the following section, | introduce an economic environment, and define the notion of
equilibrium. The model also motivates the empirical analysis of the following sections.

3 Economic Environment

N countries populate the world economy, and in each country, there exist M sectors in which
there is a continuum of firms. In each country a continuum of consumers lives, and each
consumer maximizes his lifetime utility. Consumers get utility from consuming a composite
of goods. The demand that firm j of industry m receives from country d is given Eq.(1)



where EZ is total expenditure on the available goods of sector m in country d, P is the
ideal price index for those goods, pgt(J, m) is the price of firm j of sector m selling its good
in country d at time t and o is the elasticity of demand in country d.ug: is the demand
shock that firm j receives in country d at time t3.

E4PL

pdt(j ’ m)od (1)

Xgt(J, M) = Ugjt

Firms

Goods in each country are Armington-di Lerentiated, and each good is produced by only
one producer. Hence, we can label a firm in a country with the good it produces, j [0Q,1] .

zj 4= [0, 00] is firm j’s productivity at time t. A firm with productivity z produces
z units of output with one unit of labor. The productivity of a firm, z, receives Markov
shocks over time. The third source of uncertainty in the model comes from the fixed costs
of entering into a foreign market, Yg: C® = [0, oo]*.

I write each equation about firm behavior below for a firm from a particular country and
hence no index shows up for this country. | introduce the common iceberg costs for selling
goods in outside markets. Delivering one unit of a good with unit production cost ¢ from
the home country to the destination country, d, costs tqc. For operating in country d, firm
J has to pay a fixed cost Ygj; every period regardless of whether it is a new entrant or an
incumbent firm. If a firm is newly entering the foreign market, it has to pay a sunk cost,
AyUgjt, Where Ay > 0 is a constant. As long as the firm stays in that market, it does not
have to pay this amount again. But if it drops out of this market, it has to pay the sunk
cost if it re-enters the market. Export participation is expected to be costly due to several
factors (new packaging, adapting to destination markets’ regulations, finding new customers
in the destination markets, building distribution channels, etc.). Such entry costs in export
markets have also been found in the literature.’

Let e}’t be the entry decision of firm j in country d at time t, and suppressing the firm
index j, the cost of selling goods in country d at time t can be represented as [¥_1

3Details about a model which can justify the functional form of consumer demand given in Eq.(1) is
discussed in Appendix.

4In the following sections, these shocks will be assumed to be a combination of firm-specific and idiosyn-
cratic components across countries.

SRoberts and Tybout (1997) present evidence from Colombian firms, Campa (2004) analyzes the issue
for Spanish firms, and Bernard and Jensen (2004) use US firm-level data to address this. Das et al. (2007)
estimate the dollar amount of entry costs for Colombian firms.
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Ef(1+Ay) ifef=1landel =0
@, el ) = " ifed=1andel =1 (2)
% ifed =0
At the time of entry decisions, firm j’s state is sy = {zjt, Uj¢, Wjt} where Uy = {Uyjt, --Ugjt, --Unjt],
Wit = {Wije, - Wgjt, --Unjep and s [SI= Z x UN < WN_The firm’s state related to country d is
Sat = {Zjt,Udjt, Wit} S CSF = Z x U x . Before making a decision the firm knows about its
productivity, demand, and entry cost shocks for the current period. e;?'t_l can also be added
to the definition of sg but we want to keep its notation separate.
Each period, the firm has to make price and entry decisions about each market. Firms
take the factor prices as given and a firm’s problem with state s; and e—; = {ejlt, ..eft, ..ej’\{}
-suppressing firm and sector indices -j, m- is

t ds~d d .d
V(St,€t-1) = ;Eni)é g B E(er (Pt — TaCe)Xat(Par) — b e—1)) 3)
R =

Knowing the functional form of CES demand structure, | introduce the multiplicative
demand shock into the demand equation, and impose Wq = Wy, and P4 (t) = P2. Firms
receive firm and country-specific, correlated demand shocks over time, ug; Ul = [0, oo].

Then, the optimal price conditional on entry is

o¢

d = cry—0 4

Revenues and gross profits from country d for a firm in sector m conditional on entry
-suppressing the firm indices- are given in Eq. 5 and 6.

I:I d I—I-_—IO'd ;
R%¢ = Ugt Ct a1 ES(PH (5)
Rd
e = o (6)

As seen in the above equations firm-country-time specific demand shocks a[edt the gross
profits from a country linearly. While the productivity shocks show up in unit cost of
production, ¢, and demand elasticities control the e [edt of these shocks on the gross profit.

The corresponding Bellman equation for Eq.(3) is

1
V(s,e) = dV“'(sd,, ed) (7

Let V 9!(sq,e%) be the value from market d if the firm opts to sell in market d during the
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current period, and V %9(sq, €%) is the value if the firm opts not to sell in market d during
the current period®.

V U(sq,, e%) = max{V *°(sq,e?), V %' (sq,, ")} €))
(I

Va0(sy,e)=0+pB Vs 0)Py(s]lsq)dsy 9

Vadi(sy,e?) = ml(z, u&_ (1 + (1 —eDAy)Wq) (10)

+B VI(sF, 1)Pa(silsq,)dsg

For showing the existence of a value functions, V, and a policy function, | introduce
conditional independence of shocks, and monotone transitions for shocks in Assumption 1-3,
and Assumption 4 states an Inada-like condition regarding the discounted value of future at
each state of nature. Existence of a Markov Perfect Equilibrium under the given assumptions,
and a constant wage over time owing to a good which is costlessly traded across countries
and produced with the same technology over time is discussed in the Appendix as well as
some structural properties of the model.

Lemma 1. EAV Y(sq, e%) = E(VY(s71)—V 4(s50)|sq, e9) (Option Value) is nondecreasing in
ug for given z;, Y and ef,_,, is nondecreasing in z; for given ug, Yq and e? is nondecreasing
in Wy for given ug, z; and e°.

For any given (Ugt, Wajt, €5—;) tuple, Zge(Uge, Wejt, €5—,) is the cuto CAroductivity level
for selection into market d.

Lemma 2. Zgj(Ugjt, Wajt, e;-"t_l) is decreasing in Ugje and increasing in Ygj¢. Similarly, ug(zjt, Yejt, e;-"t_l)
is decreasing in zj; and increasing in g, and Yejc(Zjt, Ugjt, ej-’t_l) Is increasing in z;; and in-
creasing in Ugjt.

Let n be the number of export markets that a firm is in within a given year and N (n‘{n)
be the conditional distribution of this random variable over time.

d d 1 d
Njt(Zjt, Ujt, » Wit €je—1) = €j¢(Zjt Ugit, Wait, €je—1) = 1(Zjt = Zgje(Uaje, Wajt, €j¢—1))
d=1 d=1

6At the time of decision e is a part of firm’s state, and it represents firm’s status in market d in the
previous period whereas e?“is firm’s decision variable at the time of decision.

11



For any given firm j which was not in the destination market d at time t — 1, the
probability of entering into that market at time t is P(ej’t = 1|e;-’t_1 = 0), and probability
of staying out of that market at time t is P(e}'t = O|ej’t_1 = 0). Similar probabilities for
an incumbent firm are denoted as P (ef, = 1|ef,_, = 1), P (eS, = Ole§,_, = 1), respectively.
P (e, = Olef,_, = 0) = P(sqt CSF such that zj; < Zg¢(Ugjt, Wajt, €5r—1)|Sat—1 CSF such that
Zjt—1 < Zgjt—1 (Ugit, Uit €54—1))

I introduce monotonicity to each type of shock such that if firm A has higher productivity
today than firm B, firm A’s odds are better than those of firm B for having better productivity
in the following period. The other assumption of the model is that being an incumbent in a
market reduces the sunk costs of selling in that market again. Owing to these assumptions,
the probability that a firm’s status in a market(incumbent or not) will remain the same is
always higher than the probability that there will be a change in the status quo. When
we consider a firm’s status in several dilerknt markets and the evolution of the number of
penetrated markets for that firm, maintaining the status quo (being in the same number
of markets during two consecutive periods) will be the most probable outcome, and as the
size of change (the change in the number of markets penetrated in between two consecutive
periods) grows, the odds of that change diminishes.

Lemma 3. P(e%"’= 1]e? = 1) > P (e"= 1]e! = 0) for all d.

Using the above two findings we can see that for a firm that is in n markets today, the
probability of being in more or less markets tomorrow decreases as the change in the number
of markets increases over time. I’'ll name this property the row-concavity (RCD) of the
transition matrix, similar to the definition in Sandikci et al. (2008).

Definition. A transition matrix P (n{jh) is row concave with the maximum on the diagonal
(RCD) if the maximum is on the diagonal and (i) P(n+1ijn) = P(n+ 1+ 1|n) for i =
1,.N—n—-1

(M PMN—iln)=P(n—i—1n)fori=1,.n—1

Proposition 1. Let N (n‘{n) be the transition matrix for the number of markets that a firm
is in. If Z(z42), Us(uu)u, Sq(w) satisfy the assumptions A2-A4, then N (n'{n) has the
RCD property.

We know that the transition matrix has positive probabilities in its diagonal components.
Hence, we know that in the steady state, a unique distribution for the number of markets
entered is attained.

12



4 Empirical Model

Sales and profit in a country conditional on entry
Taking the logarithm of the revenue equation we get

] . ]
INRg(j,m) = INEZ + (1 —0?) Inc(j,t) +In +Intg—InPY +Inuge (11)

gd—1

The profit of a firm in a given country upon entry is the fraction of the revenue from
that market as given in Eq.(6), and taking the logarithm of this equation we get Inm{ =
INR¢ — Ing®. In Eq.(11), c is the firm-specific unit cost of production, Inugy is the firm-
country-time specific demand shock.

I disentangle this demand shock into firm-specific and idiosyncratic components. Let g;
be the firm-specific components of the demand shock and ag’s are their weights. Both factor
groups and their weights in Eq.(12) are vector valued. Factors in vector g; are allowed to
be correlated with each other. In the estimation procedure | will be able to handle these
correlations and diagonalize the covariance matrices of the sets of factors.

us'y = (9;)° exp(Nge) (12)

Estimating the production function and productivity

Estimation of productivities is an important ingredient for the purposes of this study. The
literature has treated productivity as the main force behind selection into market decisions.
| estimate firm-specific productivity and control for it along the empirical analysis. | define
productivity as a combination of some firm-specific attributes and idiosyncratic shocks and
trace the co-movement across these attributes and demand shock and entry cost shocks.

So far, we’ve assumed only one production factor with one factor price. However, firms
use capital, K, labor, L, and intermediate goods, M, for producing their outputs. Production
of each good uses Cobb-Douglas technologies. | assume constant returns to scale technology
for production of each good, so that we can have a unit cost of production, c, independent
of the firm size. My estimation for sector-specific production functions also verifies this
constant returns assumption.

Qje = exp(zj, ) K LMy~ (13)

Details and discussion about the estimation of production functions and productivity are
given in the Appendix.
Entry Costs

13



| assume a functional form for firm-country-specific entry costs as given in Eq.(14). Zj;
is a vector of variables, and &, is the unobservable shock component to entry cost. Here
I’m abusing the notation a bit by allowing Z;; to be a vector, and y to be the corresponding
vector of powers.

Wejt(Zjt) = (Zajr)Y exp(&.) (14)

Eqe = (95) et exp(Nyy;,) (15)

Zgj¢ In trade costs satisfy the exclusion restriction through the estimation of choice deci-
sion.”

Entry Decision

At the time of decision, a firm compares the expected discounted value of the two actions,
entry into a market and no entry. Current period return of entry is the expected net profits
today in the destination market after subtracting the fixed costs; current period return to
no entry is zero. A firm sells in market d if and only if

Vdi(sqy, ed) —VIo(sq4,ed) =0

n(sq) = (L + (1 — e)Ay)g + BEAV “(sq,€%) = 0

where EAV (sq,e%) = E(V (s, 1) =V 4(s§ 0)[s4, e%). A firm decides whether to enter into
a market at the beginning of each period. At the time of decision, it knows that even if it
does not enter the foreign markets today, it still has the option to enter at the beginning of
the following period. At the beginning of each time period, we know in which markets a firm
sold its products during the previous period, and the firm has to decide about the markets
in which it wants to be present during the period. As a result of its export participation
decisions, between two time periods the firm evolves between the two states: being present
in market d or not, e?"= 0 or 1. Let Q;; be the information set of firm j at time t. With the
components in this set, firm j calculates the expected returns from the current period and
expected discounted value of future returns. In fact, at each decision node, a firm plans an
optimal path on the decision tree and calculates the expected discounted value of future as
a result of this optimal plan. For the time being, the firm’s ability is only to implement the
part of its plan related to the current period®.

“In Helpman, Melitz, and Rubinstein (2008), similarly, fixed trade costs that are induced by trade barriers
and do not influence variable (iceberg) trade costs satisfy the exclusion restriction.

8 Aside from the shock structure introduced so far, we may have suspicions about some trends in X and Z.
Previous lemmas have assumed n;lt to have the same X - X%,P¢ in our setting - and Z. Let Yxa,Ypd,Yza

s S
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As can be seen from the proof of Lemma 3 for some s EAV (sq,e%) is zero where
zP 10, 2%u ph edP= 1]e%)), for some st is equal to E(m4(z5up)—wH+BEAV (sf, e95|sq, €9)
where zP @YU @b edP= 1]e), z9¢u w5 e?”= 0]e?)) and for some it is equal to E (AyW'fsq, e9)
where zP (@YUl g ed™= 0lef), 00). We see that the option value is the expectation of dis-
counted values of period returns and entry cost for di [erknt states with di [erent weights.”

1
=i for zP (0, A = Z9uT pTe"= 1|e%))
EAV (sq,€%) = %(Aww%d’ ed) for z2 (B = z9%ut g5 ed™= 0Je?), o0)
(md(zTu}) — Wi+ BEAV (s, e9Y|sq, e7) for zD (A, B)

Cuto [Cgroductivity levels vary with the previous incumbency status. Hence, | define
these cuto [S¢onditioned on previous status, z4(ut Y5 e?Ye?). Another point to notice is how
option valﬁ are bounded by some eﬁl,ected discounted value of entry costs. EAV (sq, %) <
/(1 —B) AY'Py(sylsa)dsy=BAy WPa(s5lSq, €r—1)dsg™.

EAV (sS4, €%) = On(Sq, €M) + Oy (sq, %)Yy (16)
Define O(Sq, &%) = (1 + BOn(Sa, €%))/(1 + (1 — e)Ay — BOy(s4, €%)), and assume O to be
a function of firm-specific factors.

O(sa, €) = (1 +e%)%(g;) " exp(Nog;,) (17)

Using Eq.(17), Eqg.(14), and Eq.(15) we can write an empirical model for the entry decision

L1 L1

Disa ) =1 FEhix0 -+ -l M) = ZBE@V(sq.68)), Ethe)

Expected net current period profits Expected discounted option value

L]
=1 E(O(ss, e-)Mi(X1)) = E(Wge) = 0

be the rates of growth for X<, P4, 74, respectively. In such an environment calculation of the expected
option value, EAV (s, €?), will change, but the directions of the relationships will not. For the estimations

I detrend country-specific aggregates.

9Here I'm ignoring possible learning by exporting e [edts. So far, the literature has shown contradicting
results about the positive learning e [edts of exporting. Recently, De Loecker (forthcoming) has found a
positive learning e [edt from Slovenian data. If I allow learning by exporting to only aledt the firm-level
productivity z, by allowing this e [edt to be multiplicative and putting some more structure on expectations
about the future we can have V linear in ¢(z). Then only the interpretation of the coe [ciehts of the current
estimating equations change but the setup remains the same.

ODerivation of Eq. (16) is given in the Appendix.
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The decision variable D}‘t represents the entry into market d decision of firm j at year
t. This decision depends on the firm’s expectation about its net gains upon entry. The
correlation between D}’t and the future outcomes, m’s, also reveals to what extent these
outcomes were known by the decision-maker at the time of the decision was made and acted
accordingly.

A firm’s decision problem about a market incorporates di Lerent cost components depend-
ing on its incumbency status in the market during the previous period. If a firm is already
in a market, it does not have to incur the sunk entry costs to continue its exports to that
market. However, if a firm decides to newly enter into a market, it incurs the sunk costs. In
both cases the firm incurs operating costs. B is the discount rate for firms.

Let’s define GY as the di [erknce between the logarithm of today’s expected revenue plus
the option value of being in market d today and the logarithm of gross expected sunk entry
costs.

L{E(V *'(sq4,€%) =V @O(sq, €%)) = 0} = 1{E(Gq(sq,e)) = 0}

Gt (Sat. egl—1) = InTg + In O(Sqt, 93—1) — InYgt

D}’t is a function of variables contribute to the profit in country d, Xy, variables con-
tribute to the entry costs, Zg¢, and e}’t_l. Yet, for notational ease | am suppressing the Xg;¢
and Zg: components of Dj’t and index j.

Dg(sdh 93—1) = 1{E(Ggt(Sdt, e(tj—l)) =0}

A firm enters market d, if the net expected value of entry is higher than the net expected
value of not entering. Otherwise, it stays out of the market.

Synergy

Another aspect of entry decisions is the possible cost-reducing e [edts of being in more
countries.'! For a production technology of constant returns to scale, the cost-reducing e [edt
of size will not be on the costs of production. In Eq.(14) one item in the Z term will be the
number of markets that the firm enters during a given period. This number is expected to
be correlated with a firm’s productivity, demand and entry cost shocks. | expect to purge

111f a firm’s optimal decision for a given period requires it to enter n foreign markets, the synergy variable
to be used in the estimating equation is synergy=n —e;?t. If we interpret V (S;¢, e?t_l, n —e;?t) as the decision
problem of the firm that has already entered n — e?t markets and making its decision about market d, the
results for this optimization problem and the problem presented so far in the paper are the same. In order
not to complicate the notation even more, | have not defined the problem that way and increased the size
of state space.
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the e [edts of these shocks from the possible synergetic impact of being in more markets by
controlling for these factors related to a firm’s attributes.

I exclude the e [edt of the outcome of the entry decision and the resulting outcome about
a specific market while constructing the synergy variable for that specific market in order to
prevent possible endogeneity issues. In other words, nyg does not take part in the calculation
of the synergy variable used in the estimating equations about market d.

DY = 1;{Gd = Xy4B + fag +ng > 0}
Synergy = ad 1{Gs = Xsp + fas +ns > 0}

In the above equation system, the variable Synergy X, and since it does not include
information about the entry decision into market d, we abstract from the possible endogeneity
problem due to including that variable into the choice equation'2.

4.1 Factor Structure

Firms have dilerknt abilities, strengths and weaknesses. | treat a firm as a set of abilities
such as managerial ability, learning ability, etc., and all these firm-specific abilities contribute

121f we allow for an impact of being in more markets has on demand in other markets and also on entry
costs our setup for the mode | should slightly change. If we define n to be the total number of markets, and
entry cost shocks to bqﬂﬁsing functiong-ef n, then n should be a decision variable for a firm and we can
write V (s,€) = max, Y d(s,e,n(s,e)) . Then for a given n, V4(s,e,n(s,e))’s are independent of each
other.
1
V (s, €) = max dVd(sd,e‘i,n(s,e))

Vi(sq,e?,n(s, e)) = max{V “O(sq, e?, n(s, e)),V **(sq, €%, n(s, €))}

1
V4O(sy el n(s,e)) =0+B Vi 0,n)P(sfs)ds”

vV 4l(sy ed, n(s, e)) = n(z,ug, n)lil(l + (1 —eDHA)wa(n))
+B  Vish1,n®)P(sts)ds”

The above description of the inclusion of synergetic impacts of number of markets penetrated does not
attempt to explicitly define how n(s, e) is determined by a firm. Instead, assumes that given the state (s, e)
firm optimally decides how which countries to enter and as a result determines n. Then, we treat n as an
exogeneous parameter in the definitions of V4% and V %1.However, calculations of the future will become
more complicated, and those calculations will show up in the option values. Since we will again Taylor
approximate them the same reasoning presented in the previous sections will apply in this new setup, as
well.
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to a firm’s total productivity. A more able firm may be more successful at reaching new
customers and reducing its entry costs by handling the new conditions of di [erent markets
more e [edtively. Also, the monotonicity of the shocks that hit the firms signal the firm-
specific abilities. A more able firm receives good shocks today and it attracts better shocks
in the future as long as it keeps its abilities. These abilities are not observed by economists.
However, inference about them is possible. Defining factors as functions of these firm-specific
abilities, |1 can impose some structure on the unobservables of the problem.

The structure that I have assumed for the demand shocks and the shocks to entry costs
and productivity allows a factor analysis jointly in outcome (revenue conditional on entry)
and choice equations. | also project the measured firm-specific productivities on these firm-
specific factors as given in Eq.19. The logarithms of the demand shock term in Eq.(12) and
firm-country specific entry cost shock term in Eq.(15), and option value component of the
choice equation are given below

Zjt = athfj + Nz, (19)

Inuf, = o Ingj + Ngje (20)

= OgFj + Ngje

In Edjt = GEDdtfj + Negie (21)

InO(s4, €f_,) = ap_ Fj + Nogt (22)

The change between the two lines in Eq.(20) is only for notational purposes. Combining
Eq. 20-22, we get Eq. 23

Inugy, = ag, i + Noy: (23)

where dg,, = (1—0%) 0 +0g;+0g,, +0o,,. ASSUMING Ngjt, Ney, @and No,,, are independently
normally distributed, the weighted sum of these random variables is also distributed normally.
Hence, ng,, is also normally distributed. In fact, independence of n;;,,Ngjt, ey, aNd Nog, Will
be satisfied structurally as a result of our estimation procedure. All the covariance will be
absorbed by the firm-specific factors and time-country specific factor loadings, and n’s will
be the remaining uniqueness terms, which are mutually independent of each other. They are
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also independent of the factors. Factors are mean zero. Since we have a constant term in
the estimating equation the non-zero mean of the factors will be captured by that constant
term.

The factors absorb all the co-movement across outcome and choice equation unobserv-
ables, and the uniqueness terms represent the orthogonal parts of the unobservables. cov(n) =
Diag(rédt,Tgt,Tft). The covariance across diLerent components of the firm-specific factors
will be absorbed by the factor loadings.!?

Identification of the functional forms for factors and their loadings

The structure that has been put on the unobservable shocks can be justified under the
following functional assumption and the following linearization.

Ugit = Ha(g;) - exp(Ngjt) (24)
Inugt = INHq(95) + Nt

= Ha(9j) + Najt

We can Taylor approximate around the means of the factors, ;.

Ha(o)) = E‘ﬁﬁl?ﬁ &ﬁbﬁ%@&ﬂmﬁmﬁb

Tj1 fj2
1
3|( Ug,) Hcﬂj]](“g,) +.
=C +fj(]d

A similar strategy can be followed for z, ), and O.
4.2 ldentification

For this section let’s suppress the index, j, and also time index, t.

INRyg = Hg(X) +Inuy
INYg = pyy(Z) +In&g

BFor showing E(FfY = 1, let’s assume y = af + n has k dependent common factors where n [CNI(0, T)
and f [CNI(0, X). By Cholesky decomposition we can find S where = = SSY Then, S™13(S5~* =1, and

f = S7f has an independent common factor structure.
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G4 can be rewritten as

Gy = Hgy(X,Z) + Ug,, d [L1,..N} (25)

where P, = Ha(X) — Hy(Z) and ug, = Inug + In &y + In Ogq

— ~O
Ugy = Og,T +ng,
and var(ng,) = 1§,

The joint distributions (ug, Gg), can be identified up to scale tg, where 1g,’s are the stan-
dard deviations for G’s. Then, if we define Gg = Gd we can identify the joint distributions
(ug, Gd) given X, Z. After introducing the factor structure into the unobservables I’'m able
to recover this joint distributions. We assume that all of the relationship between ug, and &,
stems from the factor structure captured by the vectors, f. Hence, all the n’s are mutually
independent.

The expression in Eq.(25) is the augmented latent component of the analysis that proxies
for the expected discounted value of a firm deciding to be an incumbent for the current
starting period minus deciding to be a non-incumbent for the current starting period.

Factor Loadings

Using country-specific revenue equations and the choice equations, the identification of
factor loadings is possible with some normalizations. Adding productivity estimates as a
measurement equation where | introduce a firm-specific factor structure on the estimated
productivities does not add much to the identification of the model.

My approach for estimating the factor loading matrix is to normalize some of the factor
loadings so that A, is block lower triangular and fully identified as in Lopes (2000).*

L1 L1
i, 0 0 0
g1 Oa,2 0 0
0
A¢ = fk1  Ok+12 " Okk (26)
Odii1 Okg1,2 o0 Okgak
Om,1 Om,2 e Om,k

where k is the number of firm specific factors and m is the number of equations for a firm
at a given year. Since the factor structure absorbs all the covariance across the estimating

14Geweke and Zhou (1996) and Aguilar and West (2000) follow similar strategies.
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equations, the remaining covariance matrix for the idiosyncratic shocks, %, is diagonal and
after the factor loadings are identified this covariance matrix is also identified.

Distributions to be estimated nonparametrically

Theorem (Kotlarski 1967):Let V4, V, and 8 be three independent real random variables,
and let Y; =V, + 0 andY,; =V, + 8. If the characteristic function of the pair (Y1, Y3) does
not vanish, then the distribution of (Y, Y,) determines the distributions of Vi, V5,8 up to a
change in location.

To build the similarity between our structure and the theorem we can state our structural
equations in the following manner:

[Ga — W, (X, 2)I(ag,) ™" =F +ng,(ag,)”™"
(RY = pa(X))(0g) ™! = f + na(ag) ™
z(o) 7' =F +n,(a,)7"

Kotlarski’s theorem tells us that distributions of f, ng,(ag,) ™" ,and ng(aq) *are identified.
Since we know a’s, n’s are also identified.
The joint distribution of outcomes
1
F(RUX)= F(RIX ) ge(F)

o () have already been defined. Owing to the factor structure we have defined, F (RY|X, f)
are independent across d.

4.3 Variance Decomposition

If X and Y are random variables and on the same probability space, and variance of Y is
finite, then

var(Y) = \Lar(El(Pg_lX)H lligvar[(%_lX)b

Explained Unexplained

This is called the law total variance. In this study | introduce the factor structure
onto the unexplained components of the estimating equations, and quantify the sources
of unexplained variance as firm specific heterogeneity and idiosyncrasy. If we define the
unexplained regression residuals as B =Y — X3, | impose that
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B=fa+n

where f [NKO, 1),n [CNK0,Xy), and = = Diag(t2...T2).

Under this model, the variance-covariance is constrained to have the form var(B|a, >4) =
oo+ 34y, and for any element B; in B (i)var(Bi|f,a,Zy) = 12, (ii)var(Bila,Zy) =
K02+ 12, (iii)cov(B;, Bj|f) = 0, (iv)cov(B;, Bjla, =n) = =K _, QimOjm.

5 Estimation

For each firm | have three sets of equations: Choice (Eq.(18)), outcome (revenue conditional
on entry Eqg.(11)), and measurement (measured productivities Eg.(19)). To jointly estimate
these equations using the factor structure I follow Bayesian MCMC estimation techniques.

Let 8 be the vector of the parameters to be estimated. Rg:’s are the observed export
revenues for the destination markets.

I F1T11 1
L(R, G, z,f|6) = ; i d Pd(Rdjta Gdjt,th,fjtle)

For this section let B be the vector of the parameters to be estimated for the revenue
equations. All of the estimation procedures below is for a representative industry.
Parameters to be estimated semiparametically, 6 = {3, 04t, Ot, Oc,, }-

P(Rdj,Gdj,fj|6) = P(Rdj|6,fj) x P(Gdj|6,fj) x P(fJ|9)

Posterior distribution is

P (Ry, Gg, fjDatald) x P (6)

P(Rq, Gq, fj, 6|Data) = P (Data)

Choice
I use the algorithm proposed by Chib and Hamilton (2000 and 2002) and Rossi et al.
(2005) for estimating the choice equation parameters.

d d D¢ d 1-Df
P(DjtlXjt, Zgt, fj, 0) = P(DjelXjt, Zajt, Tj,, 0) 71t x p(1 — Dj¢| Xjt, Zjt, Fj, 0) e

‘T
= p(Gge O, Zdjt,fj,e)DJgt *x p(Ggjt < 0[Xjt, Zdjtyfj;e)l_DJgt
dijt
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Factors
Firm-specific factors show up in three types of equations, outcome equations, choice
equations, and measurement equations.

_ O
Ggjt — In '[‘dm ey = Og, fj + Ney,
d _ 0
Rjt — XjtB = 0gtfj + nejt

Zjt = Oxfj +1je

After stacking factor loading and uniqueness terms in vectors A; and Hg, respectively,
Eq.(27) implies an estimation of a regression.

Idiosyncratic components are assumed to distribute normally, H;; [CN(O, I%‘where
o = Diag(tg,,, 13, 12)

MCMC estimation of a discrete choice model requires normalization of both the level
and variance of the latent variables, G. | use the standard strategy of fixing the variance
of the latent variable to 1. | also have to normalize the level of the latent variable so that
the constants in the model are identified and hence the mean zero factors. | allow G’s to
be in between -30 and 30. In the theoretical part | have assumed the firm-specific factors
to be constant. For the sake of consistency | keep firm-specific factors constant over time.
I determine the firm-specific factors for the firms that are active in the sample beginning
in 2003. When it comes to 2004, | draw firm-specific factor only for the firms that join
the sample in that year. For the ones that were active in 2003, their factors are inherited
from the 2003 draws. | keep following the same strategy for the newly added firms in the
following years. However, keeping these factors constant over time is not necessary for the
identification of these firm-specific factors.

6 Results

In the test of whether the production technologies in the selected industries were CRS, the
p values were 0.0004, 0.6295, 0.0000,0.0000,0.003 for Food, Apparel, Metals, Machinery, and
Automotive industries, respectively. Hence, we can say that production follows constant
returns to scale technologies in our explored sectors. Except for Apparel industry, these
findings correspond to our prior about CRS production technologies across industries.
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The main parameter estimates of the selection problem are given in Table 7. The real
exchange rate variable is defined to be the worth of Turkish Lira (TL) against other cur-
rencies. In all sectors increasing exchange rates obstruct entry into foreign markets. In the
automotive industry it has a positive however insignificant impact in the model with factors.
From the theoretical section, we know that revenues conditional on entry into a country are
determined by the production costs and elasticity of demand for a good in that market. Our
results show that revenues increase with the increasing exchange rates in all sectors. The
reason behind this response of revenues may signal that some other forces are at work. If
the demand from a specific country for the products of a specific sector is constant, then the
decrease in the number of entrant firms means division of the constant demand among fewer
firms, and hence these firms sell more in that market. The elasticity of revenue conditional
on entry with respect to the exchange rate is the lowest, 0.07, in Machinery industry while
it’s the highest, 0.17, in Apparel industry.

In Food and Metals sectors except automotive Inc (logarithm of the constructed unit
production cost) hinders entry into foreign markets. However, in Apparel and Automotive it
promotes entry. Maybe in these sectors I’'m capturing a quality e [edt such that if the quality
of the produced goods in these sectors are increasing over the period, and if higher quality
goods are more costly to produce, then increasing unit costs of production may ease entry.
On the revenue side, unit cost of production reduces revenue upon entry in all sectors. The
response of revenue to the unit cost of goods produced is the highest in Automotive sector
with an elasticity of -0.762, and the lowest in Food industry with an elasticity -0.038.

As expected, market potential tempts entry into a market in all sectors, and revenue upon
entry increases with the potential of the market. It also seems that there has been a positive
correlation between market potential and unobserved shocks which were not accounted for
in the no factor setup. With the introduction of firm-specific heterogeneity the elasticity of
revenue with respect to the market potentials goes down from 0.237 to 0.043, from 0.289 to
0.109, from 0.057 to 0.047, and 0.213 to 0.067 in Food, Apparel, Metals, and Automotive
sectors, respectively. These positive and significant numbers indicate that as a destination
market’s size grows firm revenues in that market grows, as well. These findings also indicate
a ranking of competitiveness of Turkish firms in their destination markets. When the size
of the market doubles in one of the destination markets, revenues of an Apparel firm is
expected to grow 10% in that market. However, the same increase in the market size causes
only a 4% revenue increase in Food industry. These numbers suggest that Turkish firms
in Apparel industry are relatively more competitive or have more market power in their
destination markets than Turkish firms in Food industry. In Machinery industry the impact
of market size on firm revenues in the destination markets are inconclusive. This result may
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indicate that Turkish machine producers have expertise in only certain kinds of machines,
and changes in destination market sizes may be stemming from the increases in the demand
for other types of machines that Turkish firms do not produce.

Lag presence in a market is a strong indicator of entering into the same market again
during the current period in all industries. Building customer lists in destination markets
(Drozd and Nosal, forthcoming) over time maybe a reason for this eledt. As it is studied
in the previous sections, sunk costs of selling goods in a new market (e.g, learning about
distribution channels, packaging, and legal procedures) may be another reason. When firm-
specific factors are introduced, in all sectors, the parameter estimates for the e [edts of lag
presence in a market has gone up. This situation indicates that one of the firm-specific factors
was negatively correlated with this variable. It’s also clear from the parameter estimates that
as the distance between the origin country and the destination market grows, entry becomes
harder.

Measuring the synergetic eledts of being in more markets is another interest of this
paper, and we see that the positive demand e [edt of being in one more market is an increase
in demand between 1% and 3%, and the synergy coe [ciehts are positive in the revenue
equations in all sectors. We can also talk about the entry-cost-reducing synergetic e [edt of
being in more markets as we see that coe [ciehts in the choice equations are higher than
those for their outcome equation counterparts. We can infer positive demand and entry-cost-
reducing synergetic impacts of being in more markets in a given period. The endogeneity
problem that was expected to occur in the case of no factors becomes apparent in the
results. Since the unobserved demand shocks and the impact of synergy are expected to be
positively correlated, endogeneity is expected to bias the coe Lciehts for synergy upwards in
the no factors case. In the choice equation entry cost shocks are expected to be positively
correlated with the synergy variable and since entry cost components enter into the choice
equation with a negative sign in front of them, endogeneity is expected to cause a compound
upward bias in the choice equation. Our introduction of the factor structure has changed
the coe Lciehts in expected directions.

Tari Crates impede entry in Food, Textile, and Automotive industries whereas coe [ciehts
are insignificant in in Metals and Machinery sectors. The reason behind this insignificance
may be the imputation for missing tari Cdata which is discussed in the data Appendix.

The results in Table 7 do not have any time-country-specific fixed e [edts, and in that
model the factor loadings measure the e [edt of the interaction between firm-specific hetero-
geneity and the destination countries over time. If | put a restriction on one of the factors
by fixing the value of that factor to 1 at the estimation step for each observation, then, the
factor loadings of that factor starts capturing time-country-specific fixed e [edts. In Table 8, |
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present the results for the model in which I introduce the restriction for time-country-specific
fixed eledts. Inclusion of these fixed e [edts absorbs some of the variation across time and
country, and some coe Lciehts related to some variables -exchange rate and market potential
- that vary only across time and country change signs in the choice equation between the
two models. However, all the revenue equation parameters keep their signs and significance
levels.

In Figures 1-5, | present the variances of the idiosyncratic terms for revenues condi-
tional on entry for di [Lerknt sectors over destination countries and time. The model without
firm-specific factors estimates idiosyncracies to be within the range of 30 to 80. When we
remember that these idiosyncratic terms are al[edting equations in logarithms, we see that a
big heterogeneity component in the model with no factors is hidden within the unexplained
idiosyncratic component, and the size of the unobserved components is unacceptably large.
When we add the firm-specific factors, the range of idiosyncratic terms goes down to 0.2-1.5
interval.

Figure 1: Idiosyncracies for Food industry
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In Figures 6-9, | present the estimated distribution of TFP’s and factor score, which
are jointly estimated with firms’ entry decision equations and revenue conditional on entry
equations. A good fit of the actual TFP’s and their factor score estimates is observed for
2003 and 2004 and the goodness of fit decays over time in the graphs. The main reason
behind this is our estimation strategy. | have kept firm-specific factors constant over time.
I do this for the sake of being consistent with the theoretical analysis in which I assume
firm-specific abilities are constant over time. Hsieh and Klenow (2009) find the TFP ratio
of a 90th percentile firm and a 10th percentile firm to be over 5:1 for China and India,
while Syverson (2004) finds it to be 1.92 in the U.S manufacturing sector. In this study,
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Figure 2: Idiosyncracies for Apparel industry

MNACE 18 idiosyncracies over time (without factors) NACE 18 idiosyncracies over time (without factors)
an
a0 A
TSNS .A' _ '; - .
AR e AN e
= ¥ v \ - * —-2004 —m-2004
W —a— 2005 2005
40 —=—2006 ——— 2006
30 —4=2007 10 2007
——-2008 2008
20 20
10 10
o ] o ]
UEEESEI0EEEEIAYIEIREELL FRNEEISEILA0AEEESLUIFIEIRELE
Figure 3: Idiosyncracies for Metals industry
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| find the same ratio to be similar to the findings in Hsieh and Klenow (2009) for Turkish
manufacturing firms.
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Figure 4: Idiosyncracies for Machinery industry

NACE 29 idiosyncracies over time (without factors)

—a—2003
—B-2004
——2005
——2006
42007
—8-2003

MACE 29 idiosyncracies over time (with factors)

WE M E WS &S EaoradEy ZE T NG 2 E D E s T

EEH s ST Ea Sl i EEEELHS 832 EE8
S A 255 CE oD WERSEE = a8 Eaw3Y 2

—e—2003
- 2004
—4— 2005
2006
——2007
—8— 2005

Figure 5: Idiosyncracies for Automotive industry
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Goodness of fit of revenues for the model with no firm-specific factors and with factors is
shown in Figure 10'°. With the inclusion of firm-specific factors, fit improves in all sectors.
Table 9 shows the fraction of entries captured by di Lerknt models. The first column is for the
model with no factors, the second column is for the models with only firm-specific factors,
and the third one is for the model with both firm-specific factors and time-country fixed
e[edts. Introduction of fixed e [edts increases the fraction of entries captured in all sectors
except Metals industry!©.

151 get the best fit of the model with the data for all industries expect Automotive in a model which
uses three independent factors. In Automotive industry the best fit comes with two firm-specific factors.
However, the highest fraction of firm-specific heterogeneity is almost always explained by only one dimension
of the heterogeneity.

1Turkey joined the EU Customs Union in 1996. As a semi-counterfactual experiment, if a 10% tari CWas
introduced by European countries, entry into these countries would fall by 6% in the Food industry, 7% in
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EKK finds that the variation across firms in entry stems from the variation in e Lciehcies,
idiosyncratic entry and sales shocks in individual markets. They search for the extent of
variation explained by the universal rather than the idiosyncratic components. | also define
similar sources for variation but I also get quantification of firm-level idiosyncracies. They
find that “looking across markets the results indicate that we can attribute an average 57%
of variation in entry in a market to the core e [ciehcy of the firm rather than to its draw of
n in the market”. My results in Figure 11 show that the share of idiosyncratic variance in
total variation is not homogeneous both across industries and countries. While, on average,
the share of idiosyncratic components is higher in the Apparel and Food industries, it is,
on average, lower in the Machinery and Automotive industries. Firm-specific heterogeneity
explains more of the total residual variation in revenues in foreign markets as opposed to
idiosyncratic variation in technology intensive industries than less technology intensive ones.
One other finding is that the relative importance of the idiosyncratic components diminishes
as the per capita income of the destination market increases.

7 Conclusion

In this paper I provide a theoretical analysis of the dynamics of firms’ foreign market entry
decisions. | show the direction of firms’ responses to dilerknt types of shocks and build
a clear mapping between theoretical equations and an empirical analysis. | treat firms as
sets of unobservable abilities so that | can deal with the endogeneity and misspecification
problems by using nonparametric estimates of these unobservables. | exploit the covariance
structure among choice (entry decision), outcome (revenue conditional on entry), and mea-
surement (productivity estimates) equations for identifying these unobservables. My results
have shown that being in one more foreign market increases revenue conditional on entry
in another market 1%-3%. It also reduces the entry costs for other markets so that eases
the firm selection into new markets. Previous experience in a specific market has a very
important impact on the choice decision about the same market today. These benefits to
previous experience in a market and being in more markets can provide a rationale for the
existing export subsidies by showing why a firm’s status in a market can be persistent after
the first entry into that market.

One other exciting outcome of the study is its ability to provide a variance decomposition
of firms’ revenues in di Lerent markets. The share of idiosyncratic variance in total variation is
not identical across both industries and countries. Firm-specific heterogeneity explains more

the Automotive industry and 35% in the Apparel industry.
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of the total residual variation in revenues as opposed to idiosyncratic variation in technology
intensive industries like Machinery and Automotive than less technology intensive industries
like Apparel and Food. Another finding is that the relative importance of idiosyncratic
components diminishes as the per capita income level of the destination market increases.
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A Proofs and Derivations

A.1 Consumer Demand

The below discussion can justify the functional forms for demand used in the paper. In
country d, consumer i’s problem is:

—l it

d

E g ch
max Uig = Xige(0) ™ Xiat(J, m)%dj (28)
t=0 m=1 J
1
s.t. pat(, MXiae(i, M)dj < Wiq for all t

m=1 0

where 1> 1,0% > 1 for all d. Wiq is consumer i’s disposable income at time t, and
Wigt = uVVidt. Xigt(J, m) is consumer i’'s demand for good j of sector m at time t, and
pqat(j, M) is the price of the corresponding good. Xjq(0) is a consumer’s demand for the
numeraire good in the economy. This numeraire good is produced in each country with the
same technology and traded with no cost. All payments are in terms of this numeraire good
in the economy. The consumer’s first order condition gives rise to the following nested CES
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demand for goods. Since i is the representative consumer, | have suppressed the index i in
the expressions.!”

L1 Loal
Xat(d, m) = X3, (t) % (29)
g e
_ ()
Xm(® =X g5 (30)
Lo PR
Xge(d, M) = Wdtm (31)
where PY(t) is the price index for country d at time t.
[T L, Cq | d [d
Xm(®) = Xge(J, M) o7 dj and Pg(t) = Pa(, m)' " d
0 0
B — B —a
X4(t) = X (1) @ and P9(t) = PI(t)!—™

A.2 About Existence of a Markov-Perfect Equilibrium

Assumption 1:

Assumption 1 introduces the conditional independence of firm-specific productivity shocks,
and firm-country-specific demand and entry cost shocks. In the empirical section the assumed
factor structure will result in such a conditional independence across shocks.!®

Assumption 2: Z(zjflzj) IS monotone such that Z(zﬂzj +¢€) > Z(zjflzj) where € > 0,
and sz> z; + €. Similarly, Ud(udDj|udj) is also monotone.

Assumption 3: Sy(Wg|Wg) is monotone such that Sy(Wg|Wg — €) > Sa(Wg g )where
£>0, and g < g —&.

17 Arkolakis and Muendler (2010) use a similar demand structure.

187, has all the firm-specific information and hence its transition is independent of the transition of firm-
destination specific demand and entry cost shocks. Also, given ug;.and Y4, entry costs and demand shocks
follow independent Markov processes. This assumption is not necessary for the existence of value and policy
functions. However, it brings some expositional convenience and is in accordance with the following empirical
analysis.
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From the assumed demand form and market structure it is evident that % > 0, and
STTE > 0. T§!(zj, ug) is continuoys jn both z; and ug.

Assumption 4: lim;_ . BtV 9(Sat, €5, (Sat—1))H(Sdo, dSgr) = 0 where p(Sqo, dsgt) is the
probability measure of the state being sg if Sq IS the initial state, e [{0,1} , and all
(S0 €5) = Sao [SP.

For the empirical analysis section Normal distributions will be assumed for the idiosyn-
cratic components of the shocks. Normal distribution has moments of all orders, and for a
Normal distributed variable-with mean p and variance o2- the moment of order p exists and
is finite for all p such that p > —1.

By means of the numeraire good we can set the factor price w = 1 in all countries®.
Under assumptions 1-4 the existence of V and an optimal policy function has been shown
in Stokey et al. (1996). It is straightforward to show that for any s [, V90(sq,1) =
V40(s4,0) and V d1(sq,1) = V¥(s4,0), VI DP(sIsa)dsy = V(s 0)Pg(s5sq)dsy,
and V 9(sq, 1) = V 9(sq, 0). It is also straightforward to show that V 9(sq, &) is increasing in
z and ug and decreasing in Yyg.

Proposition 2. There exists a z;; based optimal control-limit policy for all ug, Ul Yge [,
and ej’t_l 4D, 1}. Similarly, there exists a ugj; based control-limit policy for all z;; [4,
Pgie [H, and e}’t_l 40,1}, and a g based control-limit policy for all z;; A, ug: U,
and ef,_, [{0,1}.

Using the established results in the literature we see that under Assumptions 1 and 2,
Vd(sq,e%) is increasing in z for all g (B, uy [CUland ef,_, [0,1}. The proof in Stokey et
al. (1996) requires boundedness of the period return function. In this setting, | assume the
support of shocks is infinite. However, since we’ll also impose these shocks to be distributed
Normally, and the shocks are multiplicative, we know that the expected discounted values
and expected current period returns will be bounded. Similarly, V 9(sq, %) is increasing in
ug for all z CZ1 Yg CH and e 0, 1}.

Proof. (Lemma 1) In equilibrium Pgy(sf, e¥sq, €9) = Py(s5lsq, &%) = Py(s§lsq)

EAV (sg,e%) = E(V 4(sf, e97= 1) — vV 4(s ed"= 0)|sq4, &%) (Option Value)

V9(sq, e = 1) = max{V (sq, e? = 1),V 41 (s4,e% = 1)}
Vd(sd! ed = 0) = maX{V d'O(Sd,ed = O)’Vdvl(sd’ed — 0)}
= max{V *%(sq,e? = 1),V ¢ (sq,€% = 1) — AyUg}

191 assume that the technology for the production of the numeraire good does not evolve over time. If |
were to assume a constant e [ciehcy growth rate, yg, then | would have to impose a time discount factor
B > yo to keep the model identified.
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To prove this lemma we’ll follow a packward induction algorithm. Let’s assume EAV (s}, e =
VisTed™ = 1)Py(sHsS efYds"— vV i(sfFed™ = 0)Pqy(sifs)dsTis nondecreasing in ug.

First, we’ll show nondecreasingness in ug for EAV (sq, e%) :

If s§ CSlis such that V9(s} e9”= 1) = vV 40(s}} e9P= 1). Then we have V 4(sf, ed"= 1) =
V(s edP= 0) = v 40(s5 ed™= 1), and for these future states the option value is 0.

If s§ CSlis such that V9(sf, "= 1) = v ¢1(s} "= 1) then two cases are possible:

Case 1. If VI(sfed®= 0) = voi(sfed™= 1) — AyWg,and we have VI(sfed®= 1) —
V(s 6= 0) = A Y

Case 2: If V4(sf, ed7= 0) = v 40(s§, ed7= 0).

then V 9(sf, 7= 1) =V 9(s, ed7= 0) = vV &1 (s ed7= 1) =V 40(s} ed7= 0) = (9 (z5u) —
WD + EAV (sf, e < Ayuf (m(zHu) — uY) is increasing in uf, andEAV (sf, ey is nonde-
creasing in ug, since this algorithm step is generic for any point in time. Then we have that
EAV (sq, €%) is nondecreasing in ug.

Similarly, we can show that EAV (sq,e%) is nondecreasing in z and nonincreasing in Jg.
n

Proof. (Lemma 2) Define A(Sgt, 1) = V ¢! (Sqjt, €4—1) —V *0(Sgjt, €5—1) = M(Zjt, Ugie) —
(1 + 1(efy—; = O)Ay)Wgt+ BEAV (Sgt, €5r—).

In the previous lemma we’ve shown that EAV (Sgt, ej’t_l) is nondecreasing in both z;; and
Ugje- Since the period return , m%(z;y, Ugjt), is strictly increasing in zj; and uge, A(Sgt, ej’t_l) IS
strictly increasing in both zj; and Ugjt. At Ugje(Zjt, Wajt, €5r—1), AUt (Zjt, Waits €51—1)s Zjts Ut €5e—y) =
0. Hence ugjt(zjt, Wt e;-’t_l) is strictly decreasing in zj;, and strictly increasing in Yg¢. A sim-
ilar strategy is valid for proving the remaining part of the lemma. =

Proof. (Lemma 3)

mE= N —
P("=1le? =0) = Pa(silsq(e? = 0))dz'du'dy” dsy(e?"= 0)
0 zZ/, (U, p)y,e%|ed=0)
e o Y 1
P@E"=1le? =1) = Pa(silsq(e® = 1))dz'du'dy” dsy(e?"= 1)

0 0 z/ (U, ) ,e%ed=1)

where sq(ed”= 0) S0 is the set of states where a firm’s decision about country d is no
entry whereas sq(e9"= 1) [CSP! is the set of states where a firm’s decision about country d
is entry and S9°,S%! [SF.

For each state vector sg(e%"= 0) in S%° containing (z°, u§, YY), there exist a Zy(uy, Y3, e =
0). Let’s take the state vector (u3, $3, Zg(u, Y3, e¢ = 0)) from S, It’s obvious that z4(uf, Y3, e? =
0)) [Z% and also we know that z§{u5, yife? = 0) > z{uf, wile? = 1) for any uf, 5 e~
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First, | want to show that %ua,wed:n Z (z{zg(ug, W§, e = 0))dz"> E,.!(ua,waled:O) Z(z{lz))dz"
The supports of the two integrals overlap in the interval (z5{u5, wile? = 0), e0) and in this
interval Z(zj{zq(ug, 0§, e? = 0)) > Z(z;]z{) for each value of z"because of the monotonicity
assumption. In the interval I(Eft(uc?, wiled = 1), Z{u§ wile? = 0)), Z(zﬂgi(ug, Py, e = 0)) has
nonnegative values. Hence, Zé(”&"“é'ed:l)Z(Zﬂzd(u(‘]’%%,:[%pdzm> Z7&(ual%ledzo)Z(szlzJ@)dzD.
Since this inequality is valid for each ug, Yz, we have =~ 21 (U, e 1) Z(z{lza(ud, w3, e =
DU (i) o 105 )z ey

> 0 0  zZ(ujwled=0) Z(ZﬂZ}))U(UdDj|U3j)3d(llchmj|llJ3j)dZ%U%llJD-

Hence, for each s(e? = 0) 9% we have a distinct point in S%! that satisfies the
mentioned inequality of the integrals. Then, we have P ("= 1|ed = 1) > P (e9"= 1]e? = 0).
n

Similar to (Lemma 3), we also have Lemma 4

Lemma 4. P (e?"= 0]e? = 0) > P (e“"=0Je? = 1) for all d.

Proof. (Lemma 4)

D% g) Ijzl'(ua,w(’j,edﬂed:l) |:I
P =0l =1) = Pa(sfs)dzdudy® dsq(e?"= 1)
Q0 0 0
D%) g) I;I'(U&,lpé,edqed:()) I:I
P(e?"=0le? = 0) = Pa(sfs)dzdudy® dsq(e?"= 0)
0 0 0

where sq(e9"= 0) S is the set of states where a firm’s decision about country d is no
entry whereas sq(ed”= 1) CSF'! is the set of states where a firm’s decision about country d
is entry and S9°, S%! [SF.

For each state vector sq(e%"= 1) in S4* containing (z*, uj, ¥;),there exist a zg(u}, Y}, e? =
0). Let’s take the state vector (u, B3, Za(ui, Wi, e¢ = 0)) from S%0. It’s obvious that zg(uj, Yi,ed =
0)) [z1, and also we know tIE} z4(uf, wile? = 0) > z5{uf, wile? = 1) for any uf, ¢§

VANTAT: _ ! |ad —

First, | want to show that ‘%= Z (zHzy(ul, w3, e¢ = 0))dz"> 7 e¥l™ =D 7 z[{z1)dz"
The supports of the two integrals overlap in the interval (0, z5(u5, y5le? = 1)) and in this
interval Z (z{zq(ug, W, e® = 0)) > Z(zf{z}) for each value of z"because of the monotonicity
assumption. In the interval &E(UE, wiled = 1), Z{u§ wie? = 0)), Z(szIEgl(u},, Yl, e =0)) has

. o d _
nonnegative values. Hence, zg,(ug,wg|ed:1)Z(quzd(ué7%h—[3)dzm> Z&(%'%le_d:o)Z(szlzjl)dzD.
Since this inequality is valid for each ug, Yg,we have =~ 21 (U, o= 1) Z (zf]za(ug, B, e =
DU (Y i) o 10 )z ey

et Z 12U UG U Sa(W 10 oz ey

Hence, for each s(e?®= 1) [3%! we have a distinct point in S%° that satisfies the
mentioned inequality of the integrals. Then, we have P (™= 0]e? = 0) > P (e9"= 0Je? = 1).
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Derivation of Eq. (16) is as below

Y
EAV (Sd,ed) — )\'-IJquD_de(S(ﬂSd)dZ%U%qJD
[ 24/ (U4 e’ =0lec) Wy
B W Py (sisa)dz Bu Ty ™+ ..
Zd”(u”,w”,ed”:med) qu

El:ljzl:j/(u/,w/’ed/:()led) 0

u _ O
- (ML exp((2°= 2)) ") — o LE)P(silse)dz duty”
Zd’ U/,LIJ/,ed’=1|ed) U Lle
I:I:Ii;li//(u//’wu’ed//:oled) UDI’ g quDI’
+B (mf — exp((2"™'— 2)) "7 — Wg = )Pu(sglsa)dz Hudy U+ ...
zd//(u//vw//7ed//:1|ed) u l.IJd

= On(Sq, )1 + Oy (Sa, €%)Ug
Proof. (Proposition 1) We already know that for firm j

P(ej'jtJrl = 1|e}jt =1)= P(e}jt+1 = Olej'it =1)

P(e?tJrl = 0|eth =0)= P(e;'jt+1 = 1|ej'jt =0)

The above set of inequalities tells us that a change in status in a market is punished prob-
abilistically such that the probability of a change in status in a country is less than the
probability of maintaining the status quo. For a firm that was in a given set of n countries
in the previous period, we’ll track the probabilities of moving to n+1i and n+i+1 countries
where i [QI Let’s compare the probabilities for the two possible future states such that
a firm moves to the same set of n + i countries in the case of the transition to n +i+1
countries. If the +1-th country is one of the initial n specific countries, this means that the
transition probability related to the remaining N — n — i countries, | o, P(ej‘-<t+1|e}‘t)
where Qn_n—; 1S the set of N — n — 1 countries , is lower for the case of transition towards
n + i+ 1 countries. If the +1-th country is not one of the initial n specific countries, then
it means that incumbency status has changed in another country, which is again less prob-
able than maintaining the status quo in that country. For a firm that can be in any subset
of countries at time t, going from state n to n + i requires, on average, more change as i
increases, and hence the probability of change nonincreases. Similar reasoning is valid for
the P(n —ijn) = P (n — i — 1|n) part of the proposition, as well. We know that for a given
firm, the transition matrix for the number of markets penetrated is row-concave. N (nfn)
is a weighted sum of firm transition matrices. For any distribution of firms in the econ-
omy, N (n‘fn) is a weighted sum of RCD matrices, and it is straightforward to show that a
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weighted sum of RCD matrices is also an RCD matrix. m

B Estimation

B.1 Discussion About the Estimation of the production function
and productivity

Given the production factor prices -wage, rental rate of capital, and price for intermediate
inputs- optimal production factor bundle under the production function given in Eq.(13) for
firms requires the cost of producing one unit of output as in Eq.(34)%.

1] 1
_Ct_Wt 1

S Qo exp(zo (G ()

Qjt is the physical output of firm j in industry m at time t as given in Eq.(13). Un-
fortunately, we cannot observe the physical output in the data. However, we can observe
sales revenues Rj;. The customary solution to this problem is to deflate firm-level sales with

(34)

an industry price index. This deflation may not eliminate all of the price e[edt.?!. Hence,
for estimation of the sector-specific production technologies and productivity parameters we
introduce a firm-specific demand shock, exp(vj¢), to Eq(29)*2.

20Taking the logarithm of both sides in Eq.(34) we have

Inc=—a;Ina; —ailna, —a,, Ina,, +a; Inw; + o, Inr; +a,, Inm; —z; (32)

| get data for industry-wide price indices and intermediate good price indices from the Statistical Institute
(TurkStat) business inclination survey results, and market interest rates proxy for the price of capital.
Plugging c into Eq.(11) we get

INRy =K, + (1 — 0% oy Inw; + g Inr, + at,,, INnm,] (33)
+InX{(t) + 0’ InPI(t) + 1 —0%)Inty— (1 - 0%z +Inuf,

— d
where K, = (1— a)(—oyIna; — o Inay, — a,, Ina,, + In -9—

cd—17"
Estimation of Eq.(33) requires data for factor prices, trade barriers, destination market’s total demand for
each industry’s products and average prices for each of these industries in the target market.

21De Loecker (forthcoming) discusses this issue extensively. Bias may arise if prices are correlated with

inputs. Second, productivity estimates may reflect price and demand variation
22I'm ignoring possible capacity constraint issues.
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For estimating the production function parameters we assume that the demand for firm
j inindustry m, Qf}, has the form Qjf = Qmt (Esf)c,m exp(Lj) where Q¢ is the total demand
for industry m’s products, P price aggregate of industry m’s products, pj; is the average
price firm j is charging for its output, o, is the average elasticity of substitution for con-
sumers within the demand for the domestic industry’s products. exp(uj.) is a firm-specific

idiosyncratic demand shock. Firm j’s revenue is R} = QIipjt. Using the demand function

om-—1 om-—1

we have Rj} = QJ{’m P°™ RI™ (exp(u,t))crm. Deflating the revenue with industry average
prices, we get Eq.(35)%

o 1 1 R 1
In RJTT; —In Pmt = In th+ _—In—mt + =Ujt (35)
Om mt Gm
~m — om om om 1 Rmt —-m 1
it = Y okkje F Yol + Y 0mMje + =—In —— + y"'Zj ¢ + =—Uj¢ (36)
Om mt 0-l’l’l

where I} = INR[} — InPp and y™ = "g‘—;l We have both productivity and demand
shocks -z; and vj¢, respectively- in the above expression. R is an aggregate demand
shifter.?*

| estimate the production functions for each industry m separately. For estimating the
above equation I’'ll use the methodology developed in Levinsohn and Petrin (2003) in which
they use intermediate inputs to tackle the simultaneity problem stemming from the un-
observed productivity and production factor allocations which are used in the regression
equation and most possibly correlated with the unobservable productivity.

23For estimating the production functions, in a way, I’m assuming that the demand reaches every firm in
the same way. However, since the total demand is a composite of domestic and foreign demand for products
of the industry, access of the demand to every firm is not the same. Hence as a robustness check | estimate the
production functions for di[erent groups of firms in the industry- all firms, domestic firms, export intensive
firms.

241n the estimating equation I’'m controlling for the industry-wide aggregate demand shocks but for firm-
specific demand shocks currently | don’t have a proxy and an i.i.d assumption may be appropriate.

In a similar production function estimation for the textile sector in Belgium De Loecker (forthcoming)
adds a multiplicative demand shock to the production function.
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B.2 Discussion About the MCMC Procedures
] = 1 1

Gd-t
t d=1 d=1 0
o Xjt B+zjry +ag,, T
t .
L\ d=M 0
=N = e B +zj 'y +og, F N 0
t ] d=1 0 ’
I Xjr B+ agf; ThNxnN
- _
' d=M Of.
RO=N Xjt "' B + agf;
it
d=N yd=1 d=Ny RO—
Xjt s Xip ) B=

L1 : d=1 d=1 d=N
Jjr CNICXjB + fjoe+, ) where Xje = diag(Xjy, Z5c X Ze o X5t
([E':DILD’ D,yl%m%%note that in the SUR regressions Gg; in total contains n observations.
[N

imes N times

: 1
n¢lS orthogonal to ., .

Stacking Jj ¢

Je=XB+n 1 -
;. 0 -+ 0
) CHR :
J= 1t ) X = o . E?BE--BQDN), n"= (5 - N3N)
0 0 Xon
Priors B [NKug, Tg), Tg is variance matrix. Hg.ynseane = 0 MBisicexports — 0.1, MBlageountrygood —
0.1 1 1

0.02 O 0 0 0

) 002 O 0 0

Tg = 4 0 002 O 0
0 0 002 O

0 0 0 0 0.02
Prior for idiosyncratic componepitsn outcome and ghgice equations 1
—1 ) 1 0 Iy 0
ny LI®BWV/2,vs?/2) =[1IW 1+2+1, i
0 6.5 0 diag(6.5)n

where s? is the prior mode of 1 and v is the period degrees of freedom hyperparameter.
Other conditionals from which I draw the new estimates for the parameters and the

factors.

Factor Scores
The posterior distribution for the firm-specific factors, fj, is as given below

|:|1 . — 1 [ 1
p(f;|6, Data) [exp _E(th_Atfj) o (Yie—= Adj) - p(fy)
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p(f;|6, Data) CNKC™'D,C™") where C™' = (A)"”  (A) +(19)™

| I |
D= () Mk + (A7 (YVie— Ady)

Yijt = Adfj + Hj where Yy ism > 1, Agis m <k, and fj is k < 1.
Factor loadings

Priors for the factor loadings are distributed Normal, aj; CNKy, = 0, Ay) for i & j, and
aijj [CNKpy =0, A¢)1(a;;i >0) for i =1,...,k.

First k rows of A;

o [N, Ai)l(asi > 0)

where

Wi = Ai(Ay Holi + 07 FlYy)

AT = AL + o

Last m — k rows of A¢

o [CNKy;, Ai)l(asi > 0)

where W = Aj(A; ol + 07 *Flyy) and A = AJ'L + o
Uniqueness terms

12 CIG((v + N)/2, (vs? + d;)/2) where d; = (y; — faif)y; — faif)"

B.3 Testing for the Correct Specification

For testing the correct specification, | apply the test introduced by Cunha et al. (2005) for
picking the model that passes a test of misspecification and predicts the outcome and choice
equations. Similar to Cunha, Heckman and Navarro (2005), - stands for point-wise product
(Hadamart product) for two matrices of the same dimensions. The correct information set
Qj¢ is the one for which D, is independent of Gy = Gy — E(GqlQjt), Dfy(€f,—,) [Gd|Qje. In
other words, if Qj; is the correct information set, then G4 does not provide any information
for predicting the entry decision.
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Gt = E{XqelQje} % (B) + Kgt — E{XqitlQje}) < (B) - Ax,
+ E(fj1Qj1) * (Gt + g, + Aoy,) + (Fj — E(Fj|Q41)) % (ot + O, + Oloy,) - A
+ E(gelQj0) + E(Ngie — EMgel Qo)) - A,
— E(ZjtlQ0) X ¥ = (Zjt = E(Z;tl Q) X ¥ - Az,
— E(MegelQj0) — (e — EMege|Q40)) - Angy,,
~ E(Nog@it) = (Nog, = EMog Qi) - Avcy,

For testing whether Qi is a misspecified information set, we need to test the joint hy-
pothesis that Ax, = 0, Af; =0, Agy, =0, Ag, =0, Az, =0, /\ﬂwd,-t = O’/\ﬂod,-t =0. For a
correctly specified model, the items that correspond to zero A’s are the unpredictable ones
for the agents or they have not had any e [edt on the entry-exit decisions of the firms.

I assume that X, Z,[3 are in the information sets of agents and my data allow me to
define quite a few firm-specific factors and their loadings.

Determining the exact content of Q;¢, in other words, learning what agents know exactly
is ,in general, impossible. Instead, I’'ll determine the variables that proxy Q;:, and their
distributions can also be determined. If an element in vector f;, let’s say f;;, has non-
zero coe [ciehts in the choice equation, and also has non-zero coe Lciehts in some future
outcome equations, then we can infer that at the time of the decision the unobservable
impact contained in the factor f; is known by the agent.

After the decision of whether to enter or not at t, is made, some component of f; and
n may enter into the information set of firm j. Examining alternative information sets, the
economist can determine the best model fitting the data by comparing the loglikelihoods for
the data from di[Lerent modelling alternatives.

C DATA Preparation

I have used the Worldbank WITS website to get 4 digit HS Rev.2 tari[_data. | use ”Ef-
fectively Applied Rates (AHS)” for tari Cdata. WITS uses the concept of e [edtively applied
tari [rhtes which is defined as he lowest available tari L_TThere were missing values in the
time series tari[_data. In such cases if there was a missing value for a product-country
pair, 1 have imputed that value with the closest available data in the time series for that
product-country pair. | did not have the tari [Cdata for Syria and in order not to lose all the
observations about that country, | have imputed the Syrian data with the average product
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tari Crates over all other countries for each year. | have imputed the missing tari Cdata with
the average tari Cfor a good across 27 countries in the sample.

For calculating the real exchange rates | used the Penn World Tables. | used nominal
exchange rates and GDP deflators to get the real exchange rates.

In computing sectoral real wages, | have deflated the nominal wage indices with sectoral
CPI. Both data series were taken from TurkStat. Deposit interest rates were taken from
the Turkish Central Bank. To compute the sectoral intermediate input price indices, | have
weighted the sectoral output price indices with the weights from the sectoral use tables from
2002, and deflated them with a general manufacturing price index.

For building the synergy variable (number of countries that a firm is in during a given
period), | have calculated the number of countries from the set of the pre-selected twenty
seven countries in which a firm sold its products during a period. If a firm does not show
up in the industry Census in the year between two years in which it shows up, then | have
assumed that the firm was alive during the year in which it did not show up in the Census.

For dilerknt firms | have determined dilerent market potentials in the same country.
First, | have determined the 4 digit NACE sector that a firm operates in. Using the conversion
tables between the Harmonized system product classification and the European PRODCOM
product classification system, which defines products by adding digits to the 4-digit NACE
codes calculating the total imports of goods produced by specific NACE industries of a
country is possible. | have calculated the market potential of a destination country for a
domestic firm as the destination market’s total exports under the corresponding HS coded
goods for each year. Knowing the sectors of domestic firms, | have got product flows between
countries in the Harmonized System from the COMTRADE dataset. To eliminate the trend
e [edt on the market potential data, | have divided the market potential data with the GDP
in current dollars index for each country. | also used current USD values of trade transactions
in the study. Data on distance in kilometers are from CEPII. | have used real e [edtive yearly
exchange rate data which extracted from the Turkish Central Bank website.

I have used firms that employ 20+ employees in the analysis. The main reason behind
this subsampling is the data collection policy of the Statistical Institute. It collects data
on firms with 20+ workers every year. However, for smaller firms the Institute changes the
sample every year, which hurts the panel structure of the analysis when those firms are
added.*

25Also, inclusion of those small firms increases time and CPU demand of the analysis.
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Table 1: Panel Structure of the Firms in the Sample

(a) All Firms (b) Food Industry
Freq. Percent Cum. Pattern Freq. Percent Cum. Pattern
3448 34.18 34.18 111111 869 4296 4296 111111
1356 13.44 47.63 21111 258 12.75 55.71 1111
781 7.74 55.37 LA11 154 7.61 63.32 LA11
666 6.6 61.97 .11111 121 598 69.3 11111
586 581 67.78 ... 1 75 3.71 73.01 o1l
434 43 72.08 w1l 73 3.61 76.62 ... 1
418 4.14 76.23 11.... 66 3.26 79.88 11....
247 245 78.68 1. 50 247 82.35 1.
203 2.01 80.69 A 46 2.27 84.63 1111..
1948 19.31 100 (other) 311 15.37 100 (other)
10087 100 2023 100
(c) Apparel Industry (d) Metals Industry
Freq. Percent Cum. Pattern Freq. Percent Cum. Pattern
1080 27.94 2794 111111 519 29.78 29.78 111111
446 11.54 39.47 L1111 250 14.34 4412 L1111
272 7.04 46.51 11.... 181 10.38  54.5 L A11
263 6.8 53.31 111 145 832 6282 ... 1
254 6.57 59.88 ... 1 107 6.14 68.96 .11111
227 5.87 65.75 11111 81 4.65 73.61 w1l
210 543 71.18 11 41 2.35 75.96 Wl
140 3.62 74.81 1. 39 2.24  78.2 ol
118 3.05 77.86 A 39 2.24 80.44 11....
856 22.14 100 (other) 341 19.56 100 (other)
3866 100 1743 100
(e) Machinery Industry (f) Automotive Industry

Freq. Percent Cum. Pattern Freq. Percent Cum. Pattern

628 3499 3499 111111 300 375 375 111111

257 1432 493 1111 138 17.25 54.75 L1111

139 7.74 57.05 LA11 61 7.63 6238 .11111

136 7.58 64.62 .11111 51 6.38 68.75 LA11

115 6.41 71.03 ... 1 39 488 73.63 ... 1

72 4.01 75.04 w1l 26 3.25 76.88 11

49 2.73 77.77 11.... 22 2.75 79.63 111,

43 2.4 80.17 ol 19 2.38 82 11111

34 1.89 82.06 A 18 2.25 84.25 11

322 17.94 100  (other) 126 15.75 100 (other)

1795 100 800 100
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Table 2: No of Foreign Destination Markets for All Firms By Industries

(a) No of Foreign Destination Markets for

All Firms-All
year N Mean S.D. p90 p99
2003 4,909 2.10 3.56 7 16
2004 5,773 2.05 3.54 7 16
2005 6,825 2.05 3.54 7 16
2006 7,332 2.02 3.57 7 16
2007 7,540 2.02 3.61 7 17
2008 7,674 2.01 3.65 7 17

(b) No of Foreign Destination Markets
for All Firms in Food Industry

year N Mean S.D. p90 p99
2003 1,137 1.74  3.37 7 14
2004 1,257 1.80  3.49 7 16
2005 1,492 1.76 3.44 6 15
2006 1,602 1.66  3.41 6 15
2007 1,591 1.68  3.50 7 16
2008 1,617 1.71  3.61 7 17

(c) No of Foreign Destination Markets for
All Firms in Apparel Industry

year N Mean S.D. p90 p99
2003 1,879 1.62 2.77 5 12
2004 2,211 1.53 2.71 5 12
2005 2,335 1.57  2.72 5 12
2006 2,436 1.66 2.86 6 13
2007 2,630 1.49 2.74 5 13
2008 2,674 1.36  2.63 5 12

(d) No of Foreign Destination Markets
for All Firms in Metals Industry

year N Mean S.D. p90 p99
2003 697 2.17  3.59 7 17

2004 849 2.06 3.59 7 17
2005 1,120 2.02 3.64 6 18
2006 1,274 1.77  3.44 6 17
2007 1,299 1.85  3.48 6 17
2008 1,345 1.95 3.55 6 17

(e) No of Foreign Destination Markets for
All Firms in Machinery Industry

year N Mean S.D. p90 p99
2003 814 3.04 4.45 9 21
2004 998 298 4.34 8 20
2005 1,259 2.95 4.32 8 20
2006 1,365 2.94  4.40 8 22
2007 1,371 3.13  4.55 9 21
2008 1,408 3.22 4.59 9 21

(f) No of Foreign Destination Markets
for All Firms in Automotive Industry

year N Mean S.D. p90 p99

2003 382 3.38  4.49 9 23
2004 458 3.20  4.47 9 19
2005 619 2.83 4.10 8 19
2006 655 2.80 4.10 8 20
2007 649 3.05  4.28 8 21
2008 630 3.00 4.35 8.5 21
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Table 3: Distribution of Exports

(a) Total Exports for All Firms

year p25  Median p75 P90 P99
2003 41,650 247,960 1,247,377 4,740,095 40,200,000
2004 48,606 258,387 1,257,257 5,238,866 48,600,000
2005 49,912 257,816 1,173,125 4,728,384 43,100,000
2006 58,838 302,408 1,481,153 5,397,877 47,800,000
2007 68,281 371,370 1,793,900 6,664,539 55,400,000
2008 81,160 458,798 2,123,534 7,494,816 71,800,000
(b) Total Exports for All Firms in Food Industry

year p25 Median p75 P90 p99
2003 63,475 493,179 2,681,014 7,812,792 30,500,000
2004 75,627 590,381 3,248,545 9,688,249 55,100,000
2005 79,078 476,959 2,973,026 9,613,024 62,300,000
2006 66,037 693,290 3,263,665 10,200,000 66,300,000
2007 88,590 699,103 3,675,472 11,200,000 79,200,000
2008 131,785 1,037,361 4,693,336 12,700,000 80,500,000

(c) Total Exports for All Firms in Apparel Industry

year
2003
2004
2005
2006
2007
2008

P25
36,840
48,044
41,923
66,440
69,363
74,496

Median
235,797
267,255
296,297
338,690
408,185
457,116

p75
1,443,280
1,313,755
1,180,282
1,883,664
2,122,608
2,215,376

P90
4,491,102
4,798,030
4,027,231
5,681,279
6,728,145
7,044,675

P99
22,300,000
24,600,000
26,000,000
30,100,000
33,400,000
32,000,000

(d) Total Exports for All Firms in Metals Industry

year
2003
2004
2005
2006
2007
2008

p25
25,532
34,042
35,973
41,329
55,270
63,278

Median
173,166
185,961
151,862
199,517
304,301
413,005

p75
681,244
917,395
929,962
1,068,209
1,585,662
1,624,924

p90
3,124,174
3,962,298
3,449,546
3,935,436
5,571,920
5,826,626

P99
13,100,000
18,400,000
15,900,000
25,600,000
36,200,000
41,300,000

(e) Total Exports for All Firms in

Machinery Industry

year
2003
2004
2005
2006
2007
2008

p25
34,046
47,086
51,182
49,350
65,286
66,556

Median
174,705
171,528
184,687
223,475
271,963
320,738

p75
630,274
677,122
748,762
800,856
1,028,221
1,334,235

P90
2,281,407
2,022,932
2,231,285
2,513,059
3,596,081
4,066,236

P99
48,900,000
38,800,000
31,100,000
31,900,000
39,800,000
59,000,000

(f) Total Exports for All Firms in

Automotive Industry

year
2003
2004
2005
2006
2007
2008

P25
89,760
75,806
80,396
90,014
97,573

115,816

Median
352,555
395,363
319,184
418,483
554,850
649,021

p75
1,915,644
1,984,999
1,283,341
1,481,198
2,000,345
2,492,705

P90
7,380,382
9,655,936
7,374,308
7,419,876

10,200,000
14,900,000

P99
578,000,000
1,280,000,000
809,000,000
1,190,000,000
892,000,000
1,900,000,000
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Table 4: Transition Matrix for the Number of Markets Penetrated (2002-2003 )

Number of Markets Penetrated at time t (n¢)

Nt—1 0 1 2 3 4 5 6 7-9 10-13 14-20 21-50 50-max
0 0.79 0.16 0.03 001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 044 037 011 004 002 001 000 000 0.00 0.00 0.00 0.00
2 022 027 024 014 006 003 002 002 001 0.00 0.00 0.00
3 0.14 016 020 019 014 007 005 004 001 0.00 0.00 0.00
4 0.08 009 014 016 017 013 008 0.12 003 0.01 0.00 0.00
5 0.05 005 010 012 014 0.16 012 0.18 005 0.01 0.00 0.00
6 0.06 0.03 004 010 009 014 013 027 011 0.02 0.00 0.00
7-9 0.05 0.02 002 003 004 009 010 035 023 0.06 001 0.00
10-13 0.03 0.01 0.01 002 0.02 0.02 004 019 038 025 0.03 0.00
14-20 0.02 0.01 o001 001 0.01 0.01 001 004 015 050 0.25 0.00
21-50 0.01 0.00 001 000 000 o000 o000 001 o001 0121 081 0.04
50-max 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 000 0.08 092

Notes: Each cell shows the probability of going from n foreign markets at time t to m foreign markets at
time t+ 1. These probabilities were calculated for the universe of Turkish manufacturing firms for the years
2002 and 2003. Own calculations from the data that has been provided by TurkStat.

Table 5: The Share of Continuing Firm-Country Pairs
in All Firm-Country Pairs

Year Share of the Continuing Pairs
2003 0.63
2004 0.58
2005 0.58
2006 0.64
2007 0.67
2008 0.68

Notes: This table shows for each year the ratio of firm-
country matches which were present in the previous
year as well as the current year for Turkish manufac-
turing firms. Own calculations from the data that has
been provided by TurkStat.
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Table 6: Average Sales for Firms with Dilerent Number of Markets Penetrated (2003)

Number of Markets Penetrated

Markets 1 2 3 4 5 6 11 16 21

AUT 45E+02 3.0E+03 4.9E+03 1.5E+04 1.2E+04 2.3E+04 3.4E+04 1.2E+05 3.9E+05
BGR 2.9E+03 6.5E+03 1.3E+04 2.1E+04 15E+05 6.2E+04 8.8E+04 5.0E+05 3.5E+05
CHE 49E+02 2.2E+03 3.0E+03 4.4E+03 8.3E+03 1.5E+04 5.0E+04 3.1E+04 2.7E+05
CHN 9.7E+02 3.0E+02 1.0E+03 1.0E+04 1.9E+04 45E+03 7.0E+03 4.4E+04 2.8E+04
DEU 3.3E+04 9.6E+04 1.6E+05 2.3E+05 4.7E+05 5.3E+05 5.2E+05 1.3E+07 4.8E+06
DNK 2.4E+03 3.2E+03 5.4E+03 6.4E+03 1.5E+04 3.8E+04 3.1E+04 5.5E+04 1.4E+05
DZA 5.5E+02 1.3E+03 7.0E+03 1.4E+04 3.3E+04 2.8E+04 1.0E+05 9.8E+05 1.2E+05
EGY 6.9E+02 2.0E+03 6.3E+03 7.1E+03 1.7E+04 3.4E+04 5.2E+04 4.5E+05 6.1E+05
ESP 1.5E+03 1.3E+04 4.0E+04 6.5E+04 4.1E+04 9.9E+04 1.6E+05 5.3E+05 1.7E+05
FRA 1.0E+04 3.5E+04 5.9E+04 7.0E+04 2.2E+05 1.2E+05 2.6E+05 9.3E+06 1.5E+06
GBR 2.3E+04 6.4E+04 6.0E+04 7.5E+04 1.6E+05 1.3E+05 3.9E+05 5.4E+05 3.3E+06
GRC 2.8E+03 9.5E+03 2.2E+04 2.7E+04 2.1E+04 3.9E+04 7.4E+04 5.9E+05 4.3E+05
IRN 1.7E+03 3.7E+03 1.4E+04 1.8E+04 1.9E+04 4.3E+04 8.0E+04 5.4E+05 1.2E+06
ISR 4.8E+03 9.2E+03 3.5E+04 4.5E+04 4.0E+04 5.8E+04 1.5E+05 9.3E+05 1.0E+06
ITA 1.0E+04 2.7E+04 6.7E+04 15E+05 1.4E+05 2.2E+05 3.9E+05 1.9E+06 8.1E+05
NLD 9.4E+03 1.1E+04 1.3E+04 3.4E+04 5.6E+04 7.1E+04 1.4E+05 4.0E+05 6.4E+05
POL 5.0E+02 6.4E+03 5.4E+03 8.6E+03 1.2E+04 1.3E+04 8.9E+04 8.1E+05 2.4E+05
ROM 2.9E+03 8.1E+03 1.5E+04 3.3E+04 2.1E+04 29E+04 9.7E+04 2.1E+06 5.5E+05
RUS 9.8E+03 15E+04 2.2E+04 15E+04 3.2E+04 4.3E+04 2.0E+05 1.8E+06 1.2E+06
SAU 3.3E+03 7.7E+03 2.0E+04 8.3E+03 1.6E+04 1.2E+04 3.9E+04 4.1E+05 1.1E+05
USA 8.9E+03 5.0E+04 8.3E+04 9.4E+04 2.0E+05 2.1E+05 5.8E+05 1.6E+06 1.8E+06

Notes: This table shows how the average revenues change in dilerent destination markets for Turkish
manufacturing firms by the number of markets penetrated by these firms. Each cell represents the average
sales in the row-country by the firms which have been in a specific number of markets, including the row-
country, indicated by the columns.
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Table 7: Outcome and Choice Equation Coe Lciehts

No factor vs. Firm-Specific Factors

Food Apparel Metals Machinery Automotive
Choice equation parameters

Constant —3.018™7 —3.428™  —3.767"7 —3,013"™  —1.209™H —1.211™7  —0.804" —0.825"H  —1 972 —1 579MH
(0.001)  (0.273) (0.001)  (0.202) (0.001)  (0.161) (0.001)  (0.129) (0.001)  (0.187)
Exc. Rate —0.061"Y —0.087™  —0.019"" —0.107™  —0.025" —0.022™H 0.002™  —0.007 0.015"H 0.015
(0.000)  (0.014) (0.000)  (0.022) (0.000)  (0.008) (0.000)  (0.006) (0.000)  (0.009)

Inc —0.036" —0.057"" —0.003"" 0.051"H  —0.030"" —0.025" 0.003™H 0.006 0.062™H  0.095"H
(0.000)  (0.008) (0.000)  (0.010) (0.000)  (0.010) (0.000)  (0.008) (0.000)  (0.012)

Market Pot.  0.055"" 0.031MH 0.170"H  0.156" 0.043™H  0.046™ 0.044™H 0,027 0.161™H  0.138™H
(0.000)  (0.008) (0.000)  (0.008) (0.000)  (0.007) (0.000)  (0.005) (0.000)  (0.008)

Lag Presence 2.050™  2.114H0 1.671%  1,703™0 1.853H 71,9400 1.745510 1 77500 2.116"H 2,156
(0.000)  (0.024) (0.000)  (0.018) (0.000)  (0.024) (0.000)  (0.017) (0.000)  (0.024)

Distance —0.053"™H  —0.009 —0.116"Y —0.154"  —0.251" —0.263"H  —0.254" —0.224"  —0.2531H —0, 219
(0.000)  (0.036) (0.000)  (0.028) (0.000)  (0.021) (0.000)  (0.016) (0.000)  (0.024)

Synergy  0.140™Y  0.118"F 0.186" 0.166™H 0.126" 0.105™H 0.118™7 0.112™H 0.115™ 0.111™%H
(0.000)  (0.004) (0.000)  (0.004) (0.000)  (0.003) (0.000)  (0.002) (0.000)  (0.003)

Tari (1—-0.032" —0.047™H  —0.067" —0.1221 0.0341H 0.027 0.009™H 0.014 —0.011™ —0.066™H
(0.000)  (0.018) (0.000)  (0.021) (0.000)  (0.015) (0.000)  (0.013) (0.000)  (0.021)

Revenue Equation parameters

Constant ~ 8.126™" 9.894MH 4.699™H 76290 6.230"  6.467™H 5.771"  g.o78™  —2569MH  1.558HH
(0.007)  (0.083) (0.009)  (0.104) (0.008)  (0.105) (0.005)  (0.077) (0.007)  (0.129)

Exc. Rate  0.052" 0.096™H 0.155MHH  0.174H0 0.069™H  0.090™ 0.053™H  0.070™H 0.055™H  0.102H
(0.000)  (0.004) (0.001)  (0.005) (0.000)  (0.004) (0.000)  (0.002) (0.000)  (0.003)

Inc  0.033"Y —0.038""  —0.195"H —0.148™  —0.334"H —0.343"H  —0.301"" —0.205"  —0.934™H —0.7621
(0.001)  (0.006) (0.001)  (0.008) (0.001)  (0.009) (0.000)  (0.006) (0.001)  (0.011)

Market Pot.  0.237"2  0.043™H 0.289™H  0.109™H 0.057™H  0.047"H 0.068™H  —0.003 0.213"H 0.067™H
(0.000)  (0.005) (0.000)  (0.005) (0.000)  (0.005) (0.000)  (0.003) (0.000)  (0.004)

Synergy  0.115%Y  0.029™H 0.079™H  0.007™ 0.070™H  0.013™H 0.101™Y  0.008™ 0.092™Y  0.010™H
(0.000)  (0.002) (0.000)  (0.002) (0.000)  (0.002) (0.000)  (0.001) (0.000)  (0.002)

Notes: This table shows the results for the joint estimation of Eq. (11), (18) and (19). Standard errors are in parentheses. All variables are in logs. ™
and ™neans statistically significant at the 5% and 1% levels. Exc. Rate is the real exchange rate, Inc is a constructed measure of firm-specific unit
cost of production. Lag presence can be either 0 or 1. Distance is in kilometers. Synergy stands for the number of markets penetrated during a given
year. Refer to Appendix C for the details about the variable construction.
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Table 8: Outcome and Choice Equation Coe Lciehts

Firm-Specific Factors vs. Firm-Specific Factors + Country-Time Fixed E [edts

Food Apparel Metals Machinery Automotive
Choice equation parameters

Constant —3.428™H - —3.013HH - —1.211H0 - —0.804™H - —1.579™H -
(0.273) - (0.202) - (0.161) - (0.001) - (0.187) -

Exc. Rate —0.087"Y 0.632" —0.107"Y —1.791™Y  —0.022""  0.016" 0.002™  —0.032 0.015 —4.492H0
(0.014)  (0.164) (0.022)  (0.326) (0.008)  (0.008) (0.000)  (0.021) (0.009)  (0.945)

Inc —0.057"Y 0.089™ 0.051™H  0.156"™  —0.025~ —0.028"™ 0.003™H —0.060™ 0.095MH  0.220"H
(0.008)  (0.030) (0.010)  (0.039) (0.010)  (0.010) (0.000)  (0.014) (0.012)  (0.044)

Market Pot. ~ 0.031"" —0.113™H 0.156™H —0.275™H 0.046™H  0.062™ 0.044™H —0.107™H 0.138™H —0.191™H
(0.008)  (0.017) (0.008)  (0.058) (0.007)  (0.006) (0.000)  (0.014) (0.008)  (0.075)

Lag Presence  2.114™7 23640 1.703%  1.830™H 1.940  1,927H0 1.745H10 1,799 2.156"H 293100
(0.024)  (0.064) (0.018)  (0.056) (0.024)  (0.024) (0.000)  (0.022) (0.024)  (0.212)

Distance  —0.009 —1.142"9  —0.154™" —1.477%0 —0.263"Y —0.474"  —0.254" —0.496"H  —0.219" —2.3130H0
(0.036)  (0.129) (0.028)  (0.231) (0.021)  (0.020) (0.000)  (0.023) (0.024)  (0.554)

Synergy  0.118™  0.191"F 0.166" 0.245™H 0.105™"  0.120™H 0.118™7 0.131™H 0.111%° 0.317%H
(0.004)  (0.013) (0.004)  (0.018) (0.003)  (0.003) (0.000)  (0.003) (0.003)  (0.043)

Tari[1 —0.047% 0.212"H  —0.122M1H 347510 0.027 —0.040" 0.009™H  0.413"™H  —0.066"H 10.046"
(0.018)  (0.054) (0.021)  (0.878) (0.015)  (0.016) (0.000)  (0.042) (0.021)  (2.628)

Revenue Equation parameters

Constant ~ 9.894™H - 7.6291H - 6.467™ - 5.771HH - 1.558™H -
(0.083) - (0.104) - (0.105) - (0.005) - (0.129) -

Exc. Rate  0.096"™ 0.190™H 0.174H  0.287™H 0.090™H  0.111%H 0.053™H  0.101™H 0.1025H  0.109™H
(0.004)  (0.006) (0.005)  (0.005) (0.004)  (0.004) (0.000)  (0.002) (0.003)  (0.005)

Inc —0.038" —0.609""  —0.148"Y —0.689™  —0.343"" —0.861™Y —0.301"" —0.848" —0.762" —0.859"
(0.006)  (0.006) (0.008)  (0.008) (0.009)  (0.005) (0.000)  (0.005) (0.011)  (0.013)

Market Pot.  0.043"" 0.350™H 0.109™H  0.301™H 0.047HH 0,159 0.068™H 0.122HH 0.067" 0.103"H
(0.005)  (0.004) (0.005)  (0.005) (0.005)  (0.004) (0.000)  (0.003) (0.004)  (0.009)

Synergy  0.029™  0.032tH 0.007™H  0.013™H 0.013™H 0,012 0.101™Y  0.007™H 0.010™%  0.010™H
(0.002)  (0.002) (0.002)  (0.002) (0.002)  (0.001) (0.000)  (0.001) (0.002)  (0.003)

Notes: This table shows the results for the joint estimation of Eq. (11), (18) and (19). Standard errors are in parentheses. All variables are in logs. ™
and ™neans statistically significant at the 5% and 1% levels. Exc. Rate is the real exchange rate, Inc is a constructed measure of firm-specific unit
cost of production. Lag presence can be either 0 or 1. Distance is in kilometers. Synergy stands for the number of markets penetrated during a given

year. Refer to Appendix C for the details about the variable construction.
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Figure 6: Productivity in Food industry over time
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Figure 7: Productivity in Metals industry over time

(a) Metals industry in 2003
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Figure 8: Productivity in Machinery industry over time
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Figure 9: Productivity in Automotive industry over time

(a) Automotive industry in 2003
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Figure 10: Goodness of Fit
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Table 9: Fraction of Entries Captured

O @ G

Food
Apparel
Metals
Machinery
Automotive

0.67 0.67 0.73
0.52 0.52 0.77
0.58 0.59 0.58
0.59 0.58 0.60
0.71 0.71 0.86

Figure 11: Variance Decomposition in Export Revenues Across Countries
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Figure 12: Variance Decomposition in Selection Decisions

(a) Food Industry
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