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Abstract

EXCHANGE RATES, PRICES AND PROFITABILITY: THE TURKISH

EVIDENCE

by

NAZLI TORAGANLI

Advisor: Professor John Devereux

This dissertation consists of three essays. The first essay, published in the

Turkish Central Bank Review I, 2010, examines the impact of exchange rate

movements on export prices and profitability, at sectoral and at firm level

respectively, for Turkish manufacturing. The results suggest that i) Turkish

firms tend to stabilize their local currency prices implying that they have

market power in international markets, and ii) exchange rate movements af-

fect the profitability of firms. The results also show that the profits of export

oriented firms are more likely to be affected by exchange rate movements.

In the second essay, I develop a two-country model of international trade,

built on Melitz (2003) model, where plant level heterogeneity is the key

assumption. In this framework I analyze the impact of currency apprecia-

tion on productivity thresholds using a Newton Algorithm. The numerical
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simulation suggests that exchange rate appreciation increases productivity

thresholds for both exporting and domestic production. In addition, I in-

corporate liquidity constraints in line with Manova (2010) into a model of

heterogeneous firms and numerically show that, in the presence of liquidity

constraints, the productivity threshold for exporting increases.

The third essay, co-authored with Professor Yazgan from Bilgi University,

uses unique firm level dataset, to test the impact of currency appreciation

on the survival behavior and sales of Turkish firms in traded and nontraded

industries for 2002-2009. The results suggest that real exchange rate appre-

ciation decreases the probability of survival in both traded and nontraded

industries. We find that high (low) productivity firms have higher (lower)

probability of survival than low (high) productivity firms in both traded and

nontraded industries as a result of domestic exchange rate appreciation. We

further test the impact of currency appreciations on the sales of continuing

firms belonging to both traded and nontraded industries. Our results show

that real exchange rate appreciations do not have any impact on continuing

firms’ sales in both traded and nontraded industries.
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Chapter 1

Introduction

This dissertation consists of three self-contained essays on international eco-

nomics. First essay is an empirical work investigating the impact of exchange

rate movements on export prices and profitability, at sectoral and at firm

level respectively, for Turkish manufacturing. In the second essay, based on

a two-country model of international trade, built on Melitz (2003) model, I

investigate the impact of real exchange rate appreciation on the productivity

thresholds for exporting and domestic production. Last chapter, coauthored

with Prof. Ege Yazgan, addresses the impact of currency appreciation on

the survival behavior and sales of Turkish firms in traded and nontraded

industries for 2002-2009.

Economists have studied both exchange rate pass-through and exposure

but few studies examine them simultaneously. First essay investigates these

two interrelated phenomenon, exchange rate pass-through, and exposure, si-

multaneously in the context of a structural model introduced by Bodnar,

Dumas, and Marston (2002). Exchange rate pass-through to export prices
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is an important factor in the analysis of exchange rate exposure because ex-

change rate movements are often perceived as costs shocks for an exporting

firm. As a result of exchange rate appreciation, firms tend to reduce their

prices denominated in local currency which results in a decrease in their

profit margins. Consequently, exchange rate pass-through to export prices

and profits are jointly determined by the degree of adjustment in the profit

margins. This study is the first empirical work investigating the exchange

rate pass-through to export prices in the Turkish economy. For emerging

markets, exchange rate pass-through is mostly treated as the impact of ex-

change rates on consumer price index because these countries are small-open

economies therefore exchange rate pass-through behavior is considered to be

small. In terms of data sources I use data at different aggregation levels while

studying exchange rate pass-trough and exposure. The exchange rate pass-

through analysis is based on sectoral level data due to the data limitations

on export price at firm level. On the other hand the exchange rate exposure

analysis is based on a firm level data. The results suggest that i) Turkish

firms tend to stabilize their local currency prices implying that they have

market power in international markets, and ii) exchange rate movements af-

fect the profitability of firms. The results also show that the profits of export

oriented firms are more likely to be affected by exchange rate movements.

The next chapter, called “A Model of Heterogenous Firm” provides a

theoretical framework that is consistent with recent empirical research ex-

amining the impact of currency variations on firms’ survival. This empirical

literature documents that firms’ survival is negatively associated with the ap-

preciation of the exchange rate and the impact on survival is less pronounced

2



for more productive firms. In this chapter, introducing a two country model

of international trade, built on Melitz (2003) model, I analyze the impact of

currency appreciation on the productivity thresholds using a Newton Algo-

rithm. In this framework, individual firms are subject to significant barriers

to engaging in export activity, so that only firms with productivity above

a certain threshold are able to export. The numerical simulation suggests

that exchange rate appreciation increases productivity thresholds for both

exporting and domestic production causing less productive firms exit the

market. In addition, I incorporate liquidity constraints in line with Chaney

(2005) and Manova (2010) and numerically show that, in the presence of

liquidity constraints, the productivity threshold for exporting increases. The

results provide a theoretical framework that is consistent with recent empir-

ical findings, such as Fung (2008), on firms’ survival patters in the context

of exchange rate variation.

Last chapter is motivated by the recent micro-level empirical research ex-

amining the impact of real exchange rate variations on firms’ survival and

sales. In this context real exchange rate movements are thought to act like

tariffs in the way they affect survival behavior and sales by altering firms’

competitive position in both domestic and international markets. To date,

the literature has lacked detailed analysis of the effects of exchange rates on

the firms’ survival behavior and sales in emerging markets due to a scarcity

of firm-level information. This paper uses a detailed dataset compiled by

the Central Bank of Turkey (CBRT) that contains information on income

statement and balance sheet items, starting date of the establishment’s op-

eration, and industry affiliation for 2002 to 2009. This rich dataset provides
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a unique platform in which we empirically test the effects of exchange rates

on survival and sales of the firms and compare the results with theoretical

predictions presented in the literature and the theoretical model introduced

in Chapter 3. To the best of our knowledge this is the first empirical study

to examine the impact of currency variations on firm survival in Turkey. Our

results suggest that domestic currency appreciation decreases the probability

of survival of firms in both traded and nontraded industries. This finding also

provides an empirical support for the theoretical model introduced in Chap-

ter 3. As a result of an exchange rate appreciation the productivity threshold

increases. Consequently less productive firms exit the market. Additionally

we find that high (low) productivity firms have higher (lower) probability of

survival than low (high) productivity firms in traded and nontraded indus-

tries as a result of domestic exchange rate appreciation. We further test the

impact of currency appreciations on the sales of continuing firms belonging

to both traded and nontraded industries. Accordingly, we find that real ex-

change rate appreciations do not have any impact on continuing firms’ sales

in traded and nontraded industries.
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Chapter 2

Exchange Rate Pass-Through

and Exposure: Empirical

Evidence from Turkey

2.1 Introduction

Movements in exchange rates have important implications for (1) export

prices; and (2) profitability of firms. There is no empirical work for the

Turkish Economy examining the relation between exchange rates and export

prices. On the other hand, several studies such as Kıymaz (2003) have investi-

gated the effect of exchange rate movements on firms’ profitability in Turkey.

These studies estimate reduced form models, regressing a measure of prof-

itability on exchange rates controlling for non-exchange rate related factors
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that affect firms’ profits such as changes in the investment sentiment.1 Such

models are often criticized, especially in the context of multi-firm studies or

large-scale cross-firm comparisons of exchange rate exposures, because they

ignore firms’ strategic pricing behavior as they fail to incorporate competi-

tive reactions and impacts of market parameters and structure. Motivated by

this claim, the purpose of this chapter is to analyze the impact of exchange

rate movements on prices and profitability using a structural model based on

a duopoly model of exporting firms.

As noted, a large literature studies exchange rate exposure, defined as the

responsiveness of profits to exchange rates. This literature argues that ex-

change rate movements affect a firm’s profitability in two ways. First, export-

ing companies’ revenues will increase as a result of local currency depreciation

and increased demand for products it exports. On the other hand, depre-

ciation will increase production costs of companies that rely on imported

inputs. Exchange rate pass-through (ERPT) to export prices, defined as the

change in local currency export prices arising from a one percent change in

the exchange rate, is an important factor in the analysis of exchange rate

exposure since profitability and pass-through are closely related. As a result

of exchange rate appreciation, firms tend to reduce their prices denominated

in local currency which results in a decrease in their profit margins. Conse-

quently, exchange rate pass-through (ERPT) to export prices and profits are

jointly determined by the degree of adjustment in the profit margins.

My empirical research leads to the following conclusions: i) Turkish ex-

1To control for other macroeconomic influences on the measures of profit, most empir-
ical studies include the return to a market portfolio in the empirical model.
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porters do price to market and pricing to market varies across time and

sectors, ii) exchange rate variations affect the profitability of manufacturing

firms. The magnitude of this effect varies across firms within the industry,

and iii) the profitability of export oriented firms is more likely to be affected

by exchange rate variations than the profitability of domestically oriented

firms.

This chapter is organized as follows. The next section describes the ex-

isting literature on exchange rate pass-through and exposure. The third sec-

tion describes the model and methodology. The fourth section outlines data

sources. The fifth section presents the results. The sixth section concludes.

2.2 Review of the Literature

Economists have studied both pass-through and profitability, but few stud-

ies examine them simultaneously. Bodnar, Dumas and Marston (hereafter

BDM, 2002) present the first theoretical model of an exporting firm that

incorporates these two phenomena. In BDM, pass-through and exposure

are functions of product substitutability. Increased substitutability implies

a more elastic demand for the exported good, which results in smaller price

changes to achieve the profit-maximizing level of exports. This implies a

smaller pass-through and increased exposure as a result of declining prof-

its. BDM also present an empirical analysis using eight Japanese export

industries which are all major exporters.2 However their empirical results

2Eventhough the selected industries are major exporters, the share of output that the
firm sells in the domestic market may affect exposure elasticities. As a solution to this
problem, BDM (2002) modifies the theoretical model of the exporting firm by taking into
account the impact of domestic sales on the exporting firms’ profits.
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are mixed.3 Bartnam et al. (2009) extends the BDM model by adding a

domestic market. They show that pass-through is an important factor in

reducing the level of exchange rate exposure.

Most of the studies on ERPT are empirical and do not take into account a

firm’s pricing behavior.4 These studies document that prices of goods change

less than the exchange rates. This situation is referred as incomplete pass-

through and has been explained by the mark-up variability of firms, meaning

that firms respond to home currency appreciations by decreasing the domes-

tic currency prices of their exports in order to limit increases in the foreign

currency prices of their products. This destination specific mark-up adjust-

ment driven by exchange rate movements is called Pricing to Market (PTM)

by Krugman (1987). Marston (1990), based on the first order conditions of

a model of a price discriminating monopolist, showed that optimal price is a

function of mark-up which is a function of the demand elasticity perceived

by the exporters, and the marginal cost. In this context, convex demand

implies a variable demand elasticity. For example if the demand becomes

more elastic as a result of price increase (caused by the depreciation of the

exporters currency) mark-up decreases. Subsequent research has shown that

pricing to market is closely related to industry characteristics such as the de-

gree of competition, product substitutability, and the relative domestic and

foreign shares in the market (Knetter, 1989 and 1993; and Yang, 1997).

3Their pass-through values range from 0.15 for the film industry to 0.81 for the con-
struction machinery industry. The empirical results for exposure elasticity, which equals
the percent change in profits resulting from a one percent change in the exchange rate, is
either insignificant or are not within the theoretical limits (> 1) in the five of eight sectors
studied.

4For more detailed information on this literature, see Goldberg and Knetter (1997).
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For the case of Turkey, ERPT studies have focused mostly on import

and domestic prices. Turkcan (2005) estimates the ERPT elasticities of im-

ported intermediate and final goods following Goldberg and Campa’s (2002)

methodology. Turkcan (2005) used quarterly data from 1989 to 1996 for

prices on imported final and intermediate goods for Turkey’s trade with 12

OECD countries. His results suggest that the short- and long-run ERPT to

import prices, defined as the change in local currency import prices arising

from a one percent change in the exchange rates, for final and intermediate

goods, are complete at both aggregated and disaggregated level. The aggre-

gate analysis is conducted at the country level whereas disaggregate analysis

is at industry level where the data are averaged across countries. The results

also show that intermediate goods have relatively higher pass-through rates

than final goods.

ERPT to domestic prices in Turkey has been analyzed extensively be-

cause imported inputs constitute a high share of production costs; therefore

they have an indirect impact on domestic prices. Arbatli (2005) uses a VAR

framework to investigate the ERPT to domestic prices. Her results document

that pass-through is lower during periods of economic contraction, depreci-

ations and falling inflation. Kara et al. (2007) investigate the evolution of

ERPT to domestic prices in Turkey with a special focus on the role of mon-

etary policy and exchange rate regime. Their results indicate that ERPT

to domestic prices increased after Turkey adopted a floating exchange rate

regime. Additionally, tests for structural breaks reveal several breaks coincid-

ing with major monetary and exchange rate regimes. This finding underlines

the importance of the regime changes for ERPT behavior in Turkey.
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The responsiveness of profits to exchange rate movements, so-called ex-

change rate exposure, has been measured using Adler and Dumas’ (1984)

methodology or the modified Capital Asset Pricing Model (CAPM). Adler

and Dumas (1984) calculate exposure by regressing firm returns on the

change in the trade-weighted exchange rate index. Instead, the modified

CAPM studies regress firm returns on the change in the exchange rate and

the return on the market portfolio. According to either model, firms exhibit

exchange rate exposure if the coefficient of the exchange rate is significant.

Nonetheless, these models do not take into account the firm’s pricing be-

havior or industry characteristics such as product substitutability, degree of

competitiveness and market share; therefore, they are sometimes criticized

for misrepresenting the firm’s economic behavior.

The exchange rate exposure of US multinationals has been extensively

analyzed (Jorion, 1990, and Bodnar and Gentry, 1993). A common finding

in the studies of US firms is that exposure estimates are rarely statistically

significant, implying little impact of exchange rate changes on profitability.

On the other hand, studies of exposure for countries such as Canada and

Japan have found significant relationships between exchange rates and firm

values (Bodnar and Gentry, 1993; He and Ng, 1998; Dominguez and Tesar,

2006).

For the case of Turkey, Kıymaz (2003) investigates the foreign exchange

rate exposure of firms based on a sample of 109 firms traded on the Istanbul

Stock Exchange during 1991-1998. He finds that Turkish firms are highly

exposed to exchange rate risks and their profits (measured by share prices)

are affected significantly by exchange rate variations (51 significant exposure

10



elasticities in the sample of 109 firms). In particular, textile, machinery,

chemical and financial industries have high exposure elasticities. Addition-

ally, exchange rate exposure is positively correlated with the firms’ involve-

ment in exports and imports. Solakoglu (2005), investigates the relationship

between exchange rate exposure and firm-specific factors such as firm size,

maturity, level of international activity (as measured by the share of export

revenue in total revenue and the share of import expenditures in total costs)

using a panel data covering 137 Turkish firms in 2001-2003. He finds that

firm size and level of export revenue have a negative effect on the elasticities

of exchange rate exposure. Contrary to Kıymaz (2003), he finds statistically

significant exposure estimates for only 8% of firms in 2003.

The studies reviewed so far have used stock prices as a proxy for profit.

Other studies examine the relationship between profit and exchange rates

using corporate profit data (Clarida, 1997 and Uctum, 1998).5 For example,

Clarida (1997) found that during the strong (weak) dollar period 1980:3-

1985:2 (1985:3-1989:2), the appreciation (depreciation) of the dollar reduced

(boosted) real manufacturing profits by more than 20% (25%) in 1984 and

1985 (1987 and 1988). Clarida (1997) states that the impact of currency

variations on profits are independent of the magnitude of exchange rate pass-

through coefficients, implying that currency appreciations (depreciations) al-

ways reduce (increase) profits. Uctum (1998) examines the determinants

of profits in an international context where real depreciation affects profits

5Uctum (1998) uses aggregate indices of non-financial corporate gross operating surplus
exclusive of non- financial depreciation and taxes, while Clarida (1997) uses aggregates of
domestic manufacturing profits with inventory valuation and capital consumption adjust-
ments.
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through three channels: valuation, volume and cost.

A depreciating currency results in a lower foreign currency price of ex-

ports, higher sales and therefore higher profits (the volume channel). The

depreciation of the currency also raises the domestic currency value of exports

improving profits in domestic currency (the valuation channel). The depre-

ciating local currency increases the domestic currency cost of the imported

inputs, which may dampen the positive effect of exchange rate depreciation

on profits (the costs channel). Uctum (1998) finds that an appreciating cur-

rency is likely to hurt profits of US firms at least three times as much as in

Japan and Germany, explaining why an overvalued currency is sustainable

for a longer period in Japan and Germany than in the USA.

In this paper, I investigate the impact of exchange rate variations on ex-

port prices and the profits of Turkish firms. The contribution of this paper

to the literature is threefold. First, this study is the first to document the

effect of exchange rates on export prices in Turkish manufacturing. A bet-

ter understanding of this relationship will contribute to the understanding

of firms’ pricing behavior. Additionally, I will identify the industries and

products vulnerable to exchange rate fluctuations. This has importance for

foreign investment and foreign exchange rate risk management (Yang, 1997).

Finally, I investigate the relationship between a firm’s profitability and ex-

change rates by using better measures of profit than those used in other

empirical research, which has generally relied on stock price data as a proxy

for corporate profits.
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2.3 Model and Methodology

The exchange rate pass-through and exposure elasticities will be calculated

following Bodnar, Dumas and Marston’s (hereafter BDM, 2002) methodology

The BDM model is based on the strategic pricing behavior of an exporting

firm that competes with a foreign firm in the export market.

2.3.1 Demand Side

The model assumes that pass-through and exposure are functions of sub-

stitutability between the exported goods and those produced in the foreign

market. The foreign consumers have the following utility function:

U(X1, X2) = [λXρ
1 + (1− λ)Xρ

2 ]
1
ρ (2.1)

where

U(.) = the utility function of the consumers in the foreign market,

X1 = the quantity of the exporting firm’s product sold in the foreign market,

X2 = the quantity of the foreign import-competing firm’s product sold in the

foreign market,

λ = a preference weighting parameter, and

ρ = a parameter measuring the substitutability between these products.

The inverse demand functions for the two products are given as:

P1 = D1(X1, X2) =
λX

(ρ−1)
1 Y

[λXρ
1 + (1− λ)Xρ

2 ]
(2.2)
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P2 = D2(X1, X2) =
λX

(ρ−1)
2 Y

[λXρ
1 + (1− λ)Xρ

2 ]
(2.3)

where Y is the total expenditures on the industry’s products.

2.3.2 Firms’ Profits

It is assumed that exporting firms production is based in its home country,

and the import competing firm has sales only in the foreign market. Each

firm’s profit is measured in its own currency. The exchange rate, E, is defined

as the foreign currency value of domestic currency (an increase represents

depreciation). The exporting firm produces its product using domestic as

well as imported inputs. The profit of the exporting firm in its own currency

is given as:

Π1
∗ = EPX1 − (C1

∗ + EC1)X1 (2.4)

where P is the export price, X1 is quantity of the good exported, C1
∗

is the unit cost of production based on domestic inputs and EC1
∗ is the

unit cost of production based on imported inputs. The profit of the import

competing firm denominated in its own currency is given as:

Π2 = P2X2 − C2X2 (2.5)

This firm has only domestic sales (X2) and its production is based only

on domestic inputs (C2). The duopoly model of the exporting firm is solved

under quantity competition. One important modification to the model is

the inclusion of the domestic market. The theoretical model assumes a pure
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exporting firm but empirical analysis may fail to identify these firms due to

the lack of suitable data.6 Pass-through and exposure will be estimated by

using the following equations for price and profit:

d lnEP − d lnPi
D = α1 × (d lnE + d lnC − d lnPi

D) (2.6)

η̂ = (1− α̂1) (2.7)

where C2 is the marginal cost index in the foreign market (weighted av-

erage of the foreign consumer price indexes using export weights7 of firm’s

export markets), η̂ is the pass-through coefficient, and Pd is the domestic

price index (proxied by the wholesale price index).

The intuition behind the price equation is the following. The expression

on the right hand side is the percentage change in the ratio of the rest of the

world’s price index to the domestic price index, that is, the real exchange

rate. According to equation 2.6, the variation in the real exchange rate is

related to the percentage change in the ratio of export prices to domestic

prices through α1 which gives us information on the degree of exchange rate

pass-through behavior exhibited by a firm. Suppose α̂1 = 1. This implies

that if the real exchange rate depreciates by 1 percent, the firms adjust the

ratio of export prices (denominated in producer currency, Turkish Lira in

this case) to domestic prices so that it increases by 1 percent. This situation

6In order to deal with this problem BDM use industry level measures for the percentage
of foreign sales to total sales available for the year 1985, 1990 and 1994. In this paper, we
will use firm level measures for the percentage of foreign sales to total sales averaged for
the period 1995-2007.

7See Appendix I for the corresponding weights of each country.
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indicates that pass-through is equal to zero.

The exposure elasticity of a pure exporter is calculated by using the fol-

lowing expression:

dΠ∗1jt − d lnEtYt = α2j × (d lnE + d lnC − d lnPi
D) (2.8)

δ̂j = (1− γi)α̂2j + 1 (2.9)

where Π is the profit, Y is the foreign expenditure index (weighted aver-

age of Turkeys trade partners GDPs), γ is the proportion of imported inputs

in total cost, and δ̂ is the exposure elasticity. The expression on the right

hand side is the real exchange rate and the left hand expression is the differ-

ences between percentage change in profit and the percentage change in the

foreign expenditure index. The model requires that δj � 1 which is satisfied

when α � 0. This implies that the real exchange rate and the difference

between percentage change in the profit and foreign expenditure index are

positively related. Note that the firms in our sample also have significant

domestic markets; therefore the following modification must be made. It will

be assumed that, at the beginning of each period, the ratio of export profits

in total profits is equal to θ and exchange rates affect only export profits.

ΠEXPORT

ΠTOTAL
= θ (2.10)

After taking log differences of equation 2.10 and substituting into 2.8 we

have the following expression:
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d lnΠ1j
EXPORT − θjd lnSY = α2jθjd ln

(
SC

PD

)
(2.11)

The equations (2.6) and (2.11) will be estimated by using Generalized

Least Squares (GLS). The resulting estimates of α1 and α2j will be used

to calculate pass-through (η), and exposure (δ) elasticities, using equations

(2.7) and (2.9). In estimating equation 2.11, firms with negative profit values

were dropped from the sample. This may bias our results therefore a robust-

ness check will be performed by creating a positive measure for profit using

stock prices. The proxy for profits will be calculated based on the following

expression:

d lnΠ = d lnV − βjd lnVISE100 (2.12)

Π = the proxy for profit

Vj = the market value of firm j (in TL)

VISE100 = the market value of the ISE100 index, and

βj = the beta of firm j with the ISE100 index.8

As mentioned, using the specification described in equation 2.11 is prob-

lematic because of the negative values of profit. Therefore an alternative

specification, implied by the model and described in the following equation

(2.13), will be used to test the relationship between exchange rates and the

profitability of a firm.

∆GM1jt = φ0 + φ1j∆lnEt + εjt (2.13)

8See Appendix IV for the calculation of beta and the firms’ betas.
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∆GM1jt stands for gross margin percentage for the firm j, Et is the

nominal exchange rate, and εjt is an error term. φ1j represents the change

in the gross margin percentage of a firm as a result of 1 percent change in

the exchange rate. Positive (negative) values of φ1j imply that depreciation

of the currency has a positive (negative) impact on the profitability of the

firm.

In the empirical section, firstly I will investigate the exchange rate pass-

through behavior in the five manufacturing industries using equations 2.6 and

2.7. η̂ is the PTM elasticity and therefore the main coefficients of interest in

the study. If the exchange rate pass-through coefficient, η̂, is equal to 0, this

means that destination market prices fully respond to exchange rate varia-

tions; price remains unchanged in the exporters currency, and pass-through

is complete. If η̂ is equal to 1, destination market prices are insensitive to

exchange rates; exporters fully adjust their profit margins in order to ab-

sorb price changes and pass-through elasticity is equal to zero. If values of

η̂ are between 0 and 1, this implies that there is some degree of pricing to

market behavior with incomplete exchange rate pass-through. Literature,

such as Knetter (1993), Yang(1997), points out the importance of the indus-

try structure in explaining the differences in the PTM behavior, therefore I

would expect the pass-through coefficients to vary depending on the indus-

try characteristics such as the degree of competition, product substitutability,

level of imported input use, and the relative domestic and foreign shares in

the market.

Secondly I will investigate the impact of exchange rate variations on the

profitability of the firms. With this regard, two specification will be used.
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First specification, described in equation 2.11, is based on the duopoly model

of exporting firm. Main drawback of this specification is that it is not able

to capture the negative values of profit. As a solution to this problem second

specification, described in equation 2.13 is used. The main coefficients of

interest are exposure elasticity, δ̂, and the change in the gross margin per-

centage of a firm as a result of 1 percent change in the exchange rate, φ1j, in

the first and second specifications, respectively. Positive (negative) values of

δ̂ and φ1j imply that depreciation of the currency has a positive (negative)

impact on the profitability of the firm.

Finally I will explore the role of exchange rate regime in the determination

of pass-through and exposure. In order to compare the exchange rate pass-

through and exposure dynamics between regimes, I divide the period 1995-

2007 into two subperiods to 1) floating (after 2001) and 2) pre-floating(2001

and before). I expect the size of pass-through and exposure estimates to

decline in the floating regime period because of the increased exchange rate

volatility.

2.4 Data

The estimation of equations 2.8, 2.11, and 2.13 requires data on export prices,

exchange rates, imported input shares, the share of export profits in total

profits, domestic GDP and wholesale price indexes, as well as GDPs and

wholesale price indexes of the Turkey’s major trading partners. The expo-

sure estimates will be calculated at the firm level and exchange rate pass-

through estimates will be analyzed at the sectoral level due to the lack of
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available data on export unit values at firm level. Data on export unit values,

domestic wholesale price indexes and exchange rates are available through

TURKSTAT. Turkey’s trade partners’ GDP and wholesale price indexes are

available through IMF’s International Financial Statistics.

We use gross margin, the difference between total revenue and cost of

sales, as a proxy for profit. Firm level revenue and cost of sales are taken

from firms’ quarterly financial reports available through Istanbul Stock Ex-

change (ISE). The share of export sales in total sales is also taken from firms’

quarterly financial reports.9 Average sectoral values of the shares of imported

inputs in total production are given by Kıymaz (2003) for the period 1991-

1998.10

2.5 Estimation Results

Exchange rate pass-through to export prices are estimated at sectoral level

using equation 2.6 for the period between 1995 and 2007. The estimation

results are reported in Table 2.1. The exchange rate pass-through coefficients

for 3 out of 6 industries are significantly positive and fall between 0 and 1.

The average pass-through estimate for the period 1995-2007 is around 0.6.

This means that a one percent appreciation of the Turkish Lira would de-

crease export prices denominated in producer currency (TL) by 0.60 percent.

As discussed in the data section the main coefficient of interest is exchange

rate pass-through coefficient, η̂. If η̂ is equal to 0, this means that price

remains unchanged in the exporters currency, and pass-through is complete.

9See Appendix III for the list of firms in the sample.
10See Appendix II
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If η̂ is equal to 1, exporters fully adjust their profit margins in order to ab-

sorb price changes and pass-through elasticity is equal to zero. If values of

η̂ are between 0 and 1, this implies that there is some degree of pricing to

market behavior with incomplete exchange rate pass-through. Incomplete

exchange rate pass-through implies that Turkish exporters have sufficient

market power that enables them to partly stabilize their local currency ex-

port prices by adjusting their profit margins to stay competitive in their

export markets.

Note that our analysis investigates the exchange rate pass-through re-

sponses in the short-run. Long-run exchange rate pass-through responses

may differ from short-run responses in a given industry. For example, Mallick

and Marques (2010), in their study based on Indian manufacturing industries

for the period 1991-2006, find that the number of sectors with incomplete

exchange rate pass-through declines considerably in the long-run. However,

they also report evidence of incomplete exchange rate pass-through in the

long run in several industries. This implies that pass-through in the long-run

may be sector-specific. Several factors can cause exchange rate pass-through

to be complete in the long run but incomplete in the short run. According to

the literature, among the most important factors are menu costs, currency

denomination of the trade contracts and the dynamics of demand response

to price changes.11

There is little evidence of a relationship between exchange rates and cor-

porate profits, according to empirical results obtained using equation (2.11).

Only 1 out of 51 firms in our sample documents significant exchange rate ex-

11See Menon(1994) for a more detailed explanation.
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Table 2.1. Exchange Rate Pass-through to Export Prices (1995-2007)

Pass-Through(η̂) z Observations

Manufacture of Basic Metals 0.66** 2.62 51

Textile 0.90 0.71 51

Paper and Paper Products 0.65* 2.06 51

Food Products and Beverages 0.59** 2.81 51

Chemicals and Chemical Products 0.99 0.11 51

Manufacture of Fabricated Metal

Products (Excluding Machinery) 0.76 1.16 51

** means that coefficient is significant at 1% and * means that coefficient is significant at 5% level.

Table 2.2. Exchange Rate Pass-through to Export Prices (1995-2000)

Pass-Through(η̂) z Observations

Manufacture of Basic Metals 0.50* 2.56 23

Textile 0.28** 2.78 23

Paper and Paper Products 0.77 0.80 23

Food Products and Beverages 0.18** 2.26 23

Chemicals and Chemical Products 0.87 0.38 23

Manufacture of Fabricated Metal

Products (Excluding Machinery) 0.74 0.61 23

** means that coefficient is significant at 1% and * means that coefficient is significant at 5% level.

posure coefficients. The results remain insignificant if the sample is expanded

by including non-negative measures for profit, calculated using the expres-

sion 2.12. However, the estimates calculated using equation (2.13), which

takes into consideration the negative values of profit, support the relation-

ship between exchange rates and profitability of a firm. Table 2.4 presents

the relationship between gross margin percentage and exchange rates. 18

out of 50 firms exhibit significant exposure estimates. One possible expla-

nation of the puzzling difference in results could be the tendency of firms

to make use of hedging instruments (e.g., foreign debt) to protect them-

selves from unexpected movements of exchange rates (Allayannis and Ofek,
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Table 2.3. Exchange Rate Pass-through to Export Prices (2003-2007)

Pass-Through(η̂) z Observations

Manufacture of Basic Metals 0.80 1.32 20

Textile 0.72** 1.92 20

Paper and Paper Products 0.77 0.80 20

Food Products and Beverages 0.54* 2.36 20

Chemicals and Chemical Products 0.71 1.37 20

Manufacture of Fabricated Metal

Products (Excluding Machinery) 0.56 1.65 20

** means that coefficient is significant at 1% and * means that coefficient is significant at 5% level.

2001). Turkish firms are likely to hold foreign-currency-denominated assets

due to a lack of trust in their home currency and borrow in foreign-currency-

denominated debt in order to take advantage of interest rate arbitrage oppor-

tunities. Given these facts, net foreign currency position plays an important

role in the interpretation of exchange rate exposure because it is closely re-

lated to investment decisions and therefore to profitability (Gönenc et al.,

2003). In addition, Turkish firms have a tendency to issue foreign-currency-

denominated debt, which decreases the vulnerability of their revenues to

fluctuations in the Turkish Lira. Consequently, the weak relationship be-

tween exchange rates and profits in Turkey can be explained by the use of

financial hedging instruments.

As noted, currency depreciation may affect exporters’ profits through

three channels: volume, valuation, and cost (Uctum, 1998; Clarida, 1997).

To repeat: when the currency depreciates: the exporting firm lowers its for-

eign currency price of exports, which increases export sales and therefore

profits (volume channel); the domestic currency value of exports (which is

equal to total profits) increases as currency depreciates (valuation channel);
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and the domestic currency cost of imported inputs increases (cost channel).

Furthermore, foreign income may also affect the profits directly through the

demand channel. Higher (lower) foreign income raises demand for exports

and improves (decreases) profits. Depending on the magnitude of these chan-

nels, the relationship between exchange rates and profits can be positive,

negative or zero.

Returning to results presented in Table 2.4, the estimated values of φ1j

vary between -0.99 and 0.7. For example if φ1j is equal to 0.7, this means that

1 percent depreciation of the domestic currency, increases the gross margin

percentage by 0.7 percent. Only 2 firms in our sample exhibit negative values

for φ1j, which imply that exchange rate depreciation has a negative impact

on the profitability of the firms. This finding can be explained by the use of

imported inputs (cost channel) or a decrease in foreign demand.

I divide the period 1995-2007 into two subperiods to compare the ex-

change rate pass-through and exposure dynamics between two different ex-

change rate regime periods: 1) floating (after 2001) and 2) pre-floating (2001

and before). An important difference in the floating regime period is that

periods of depreciation have been followed by the periods of appreciation.

This behavior of exchange rates creates expectations about the persistence

of exchange rate movements in the pre-float period.

The estimates of exchange rate pass-through for the two periods are re-

ported in Table 2.2 and 2.3. For the period before 2001, exchange rate

pass-through coefficients for 3 out of 6 industries are significantly positive.

The number of significant exchange rate pass-through coefficients drops to

2 for the period after 2002. This result is in line with the previous findings
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covering Turkish economy such as Kara et al. (2005). The declining trend

in the number of significant pass-through coefficients has been explained by

several factors such as exchange rate volatility. The volatility in the exchange

rates deteriorates price-setters’ expectations on the future marginal costs by

decreasing their informational content and, therefore, exchange rate changes

do show up in prices. All significant exchange rate pass-through estimates

are within the range of 0 and 1.

There is evidence of cross-industry variation in exchange rate pass-through

coefficients for the period before 2001. For example, the pass-through esti-

mate is equal to 0.18 for Food Products and Beveragesand 0.5 for Manufac-

ture of Basic Metals. This finding is consistent with the empirical literature

which documents exchange rate pass-through responses vary across indus-

tries.

The estimates of φ1j for the two periods are reported in Table 2.5 and 2.6.

The number of significant φ1j is much higher during the floating exchange rate

period implying that exporters are more sensitive to exchange rate variations

in this period. In addition, the magnitudes of significant φ1js are higher for

all the manufacturing firms during the floating exchange rate period (See

Figure 2.1).

Another finding is the positive relationship between the responsiveness of

gross margin to exchange rates, φ1j, and the ratio of foreign sales to total

sales, θ (Figure 2.1). This implies that the profitability of the export oriented

firms is more sensitive to exchange rate variations as expected. Figure 2.2

demonstrates the relationship between φ1j and θ more clearly.
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2.6 Concluding Remarks

This paper examines the impact of exchange rate variations on the export

prices and profitability of firms in the manufacturing industry. Using gener-

alized least square estimation, it is found that Turkish exporters do price to

market. The level of pricing to market varies across time and sectors.

We also found that exchange rate variations affect the profitability of

manufacturing firms. The magnitude of this effect varies across firms within

the industry. Moreover, our results show that the profitability of export

oriented firms is more likely to be affected by exchange rate variations than

the profitability of domestically oriented firms.
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Table 2.4. Estimations of φ1j for the period 1995-2007

Firm’s

Name

φ1j Z Sector

AKSA 0.60** 4.32 Chemicals and Chemical Products
AYGAZ 0.06 0.76 Chemicals and Chemical Products
BAGFS 0.71** 2.77 Chemicals and Chemical Products
BRISA 0.38** 2.65 Chemicals and Chemical Products
DYBYO 0.03 0.20 Chemicals and Chemical Products
ECILC -0.07 -0.87 Chemicals and Chemical Products
EGGUB -0.05 -0.25 Chemicals and Chemical Products
GOODY 0.26 0.26 Chemicals and Chemical Products
GUBRF 0.64** 2.92 Chemicals and Chemical Products
HEKTS 0.07 0.38 Chemicals and Chemical Products
PETKM 0.34 1.16 Chemicals and Chemical Products
PIMAS -0.25 -0.79 Chemicals and Chemical Products
PTOFS 0.03 0.66 Chemicals and Chemical Products
TUPRS 0.17 1.16 Chemicals and Chemical Products
BANVT -0.10 -0.33 Food Products and Beverages
KENT 0.65 0.65 Food Products and Beverages
KRVT -0.45* 2.04 Food Products and Beverages
PINSU -0.08 -0.44 Food Products and Beverages
PNSUT 0.10 1.11 Food Products and Beverages
TATKS -0.04 -0.31 Food Products and Beverages
TBORG -0.99** 3.59 Food Products and Beverages
TUKAS 0.24 0.99 Food Products and Beverages
BRSAN 0.25 1.31 Manufacture of Basic Metals
CELHA 0.61** 3.54 Manufacture of Basic Metals
CEMTS 0.01 0.03 Manufacture of Basic Metals
EREGL 0.43 1.39 Manufacture of Basic Metals
IZMDC 0.34 1.49 Manufacture of Basic Metals
SARKY 0.37** 2.44 Manufacture of Basic Metals
ALKAR 0.05 0.69 Fabricated Metal Products12

ARCLK 0.10 1.11 Fabricated Metal Products
BFREN -0.10 -0.44 Fabricated Metal Products
EGEEN 0.49** 2.86 Fabricated Metal Products
FMIZP 0.19 1.00 Fabricated Metal Products
FROTO -0.13 -0.56 Fabricated Metal Products
MUTLU -0.03 -0.21 Fabricated Metal Products
PARSN 0.51* 2.25 Fabricated Metal Products
PRKAB 0.41* 1.92 Fabricated Metal Products
TOASO 0.12 0.86 Fabricated Metal Products
TUDDF 0.15 0.83 Fabricated Metal Products
VESTL 0.38 1.14 Fabricated Metal Products
DURDO -0.21 -0.21 Paper and Paper Products
HURGZ 0.17 1.01 Paper and Paper Products
KARTN 0.33* 2.09 Paper and Paper Products
TIRE -0.07 -0.45 Paper and Paper Products
AKALT 0.58** 2.84 Textiles
AKIPD 0.59** 2.65 Textiles
ALTIN 0.37* 1.81 Textiles
DERIM 0.07 0.32 Textiles
KORDS 0.47** 2.59 Textiles
YUNSA 0.63** 2.33 Textiles

12Excluding Machinery
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Table 2.5. Estimations of φ1j for the period 1995-2000

Firms’s

Name

φ1j Z Sector

AKSA 0.24 1.03 Chemicals and Chemical Products
AYGAZ 0.34 1.52 Chemicals and Chemical Products
BAGFS 0.38* 2.06 Chemicals and Chemical Products
BRISA -0.09 -0.93 Chemicals and Chemical Products
DYBYO 0.37* 1.76 Chemicals and Chemical Products
ECILC 0.34** 2.84 Chemicals and Chemical Products
EGGUB 0.25* 1.79 Chemicals and Chemical Products
GOODY 0.54* 1.80 Chemicals and Chemical Products
GUBRF -0.40 -0.79 Chemicals and Chemical Products
HEKTS -0.06 -0.25 Chemicals and Chemical Products
PETKM 0.20 1.23 Chemicals and Chemical Products
PIMAS -0.08 -0.59 Chemicals and Chemical Products
PTOFS 0.52** 4.01 Chemicals and Chemical Products
TUPRS -0.52 -1.08 Chemicals and Chemical Products
BANVT -0.19 -0.68 Food Products and Beverages
KENT -1.78** 5.05 Food Products and Beverages
KRVT 0.13 0.53 Food Products and Beverages
PINSU 0.04 0.47 Food Products and Beverages
PNSUT 0.15 0.60 Food Products and Beverages
TATKS -0.17 -1.10 Food Products and Beverages
TBORG -0.51 -1.54 Food Products and Beverages
TUKAS 0.00 0.01 Food Products and Beverages
BRSAN 0.20 1.21 Manufacture of Basic Metals
CELHA 0.13 0.44 Basic Metals
CEMTS 0.51** 4.64 Basic Metals
EREGL -0.37 -1.58 Basic Metals
IZMDC 0.62** 2.96 Basic Metals
SARKY 0.12 0.77 Basic Metals
ALKAR 0.14 0.47 Fabricated Metal Products
ARCLK 0.377 -1.00 Fabricated Metal Products
BFREN -0.29 -0.91 Fabricated Metal Products
EGEEN 0.01 0.06 Fabricated Metal Products
FMIZP 0.13 0.59 Fabricated Metal Products
FROTO 0.33 1.24 Fabricated Metal Products
MUTLU -0.63** 2.59 Fabricated Metal Products
PARSN -0.55 -1.32 Fabricated Metal Products
PRKAB -0.34 -1.38 Fabricated Metal Products
TOASO 0.15 1.01 Fabricated Metal Products
TUDDF 0.29* 1.80 Fabricated Metal Products
VESTL -0.02 -0.26 Fabricated Metal Products
DURDO 0.39** 2.33 Paper and Paper Products
HURGZ -0.26 -1.45 Paper and Paper Products
KARTN -1.26** 3.96 Paper and Paper Products
TIRE -0.46* 1.87 Paper and Paper Products
AKALT 0.11 0.67 Textiles
AKIPD 0.20 0.99 Textiles
ALTIN -0.07 -0.33 Textiles
DERIM -0.12 -0.46 Textiles
KORDS 0.27 1.15 Textiles
YUNSA 0.11 0.55 Textiles
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Table 2.6. Estimations of φ1j for the period 2002-2007

Firm’s

Name

φ1j Z Sector

AKSA 1.03* 1.87 Chemicals and Chemical Products
AYGAZ 1.44* 2.08 Chemicals and Chemical Products
BAGFS 1.00** 3.12 Chemicals and Chemical Products
BRISA 0.10 0.8 Chemicals and Chemical Products
DYBYO 0.91 1.51 Chemicals and Chemical Products
ECILC -0.15 -0.99 Chemicals and Chemical Products
EGGUB 0.08 0.84 Chemicals and Chemical Products
GOODY 1.09* 2.09 Chemicals and Chemical Products
GUBRF 0.44 0.7 Chemicals and Chemical Products
HEKTS 0.23 0.34 Chemicals and Chemical Products
PETKM 0.69 1.5 Chemicals and Chemical Products
PIMAS 1.07* 1.79 Chemicals and Chemical Products
PTOFS 1.24** 2.64 Chemicals and Chemical Products
TUPRS 1.28** 5.09 Chemicals and Chemical Products
BANVT 0.73** 2.97 Food Products and Beverages
KENT 2.22** 2.75 Food Products and Beverages
KRVT -0.59* 1.75 Food Products and Beverages
PINSU -0.42* 1.80 Food Products and Beverages
PNSUT 0.76* 2.09 Food Products and Beverages
TATKS 0.32** 8.11 Food Products and Beverages
TBORG 2.77** 4.33 Food Products and Beverages
TUKAS -0.01 -0.06 Food Products and Beverages
BRSAN 1.06* 2.27 Manufacture of Basic Metals
CELHA 0.37 -1.19 Manufacture of Basic Metals
CEMTS 1.12* 2.02 Manufacture of Basic Metals
EREGL 0.46** 7.40 Manufacture of Basic Metals
IZMDC 0.20 0.43 Manufacture of Basic Metals
SARKY 1.25* 1.66 Manufacture of Basic Metals
ALKAR 0.66** 3.10 Fabricated Metal Products
ARCLK 1.66** 3.76 Fabricated Metal Products
BFREN -1.29** 4.43 Fabricated Metal Products
EGEEN 1.46** 3.69 Fabricated Metal Products
FMIZP -0.34* 2.03 Fabricated Metal Products
FROTO 1.29* 2.10 Fabricated Metal Products
MUTLU 1.96** 3.16 Fabricated Metal Products
PARSN 0.30 0.65 Fabricated Metal Products
PRKAB -0.08 -0.29 Fabricated Metal Products
TOASO -0.14 -0.69 Fabricated Metal Products
TUDDF 1.10* 1.66 Fabricated Metal Products
VESTL 0.02 0.42 Fabricated Metal Products
DURDO 0.55 1.51 Paper and Paper Products
HURGZ 0.10 0.34 Paper and Paper Products
KARTN -0.55 -0.75 Paper and Paper Products
TIRE 0.59* 1.90 Paper and Paper Products
AKALT 0.42 1.27 Textiles
AKIPD 0.70* 2.16 Textiles
ALTIN 0.94* 2.05 Textiles
DERIM 0.79** 3.61 Textiles
KORDS 1.21 1.38 Textiles
YUNSA 1.94* 2.11 Textiles
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Figure 2.1: The relationship between φ1j and θ

φ1j represents the change in the gross margin percentage of a firm as a result of 1 percent change in

the exchange rate. θ is the share of exports in total sales.

Figure 2.2: Comparison of φ1j during 1995-2000 and 2002-2007

φ1j represents the change in the gross margin percentage of a firm as a result of 1 percent change in

the exchange rate. θ is the share of exports in total sales.
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Appendix I: 14-Country Trade Weighted Foreign Expenditure Index

Country Trade Weight (%)

Germany 24.87
USA 11.48
United Kingdom 11.20
Italy 10.43
France 8.66
Russia 6.26
Iraq 5.09
Spain 4.87
Netherlands 4.79
Belgium 6.34
UAE 3.17
Romania 3.05
Israel 3.00
Greece 2.54
TOTAL 100.00

The table displays the major export trade partners and their correspond-

ing trade weights. Expenditure index is equal to the trade weighted average

of the real GDP’s of the given countries. Trade weights are based upon

average bilateral trade flows for the period 1995-2007.

13Source: Kıymaz (2003)
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Appendix 2. Share of Imported Inputs in Total Production Cost(γ) 13

Sector γ

Food Products and Beverages 0.11
Textiles 0.32
Paper and Paper Products 0.21
Chemicals and Chemical Products 0.38
Manufacture of Basic Metals 0.40
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Appendix 3. List of Firms

Firm Name Stock Name Sector

BANVIT BANVT Food Products and Beverages
KENT GIDA KENT Food Products and Beverages
KEREVITAS GIDA KRVT Food Products and Beverages
PINAR SU PINSU Food Products and Beverages
PINAR SUT PNSUT Food Products and Beverages
TAT KONSERVE TATKS Food Products and Beverages
T.TBORG TBORG Food Products and Beverages
TUKAS TUKAS Food Products and Beverages
AKAL TEKSTIL AKALT Textiles
AKSU IPLIK AKIPD Textiles
ALTINYILDIZ ALTIN Textiles
DERIMOD DERIM Textiles
KORDSA KORDS Textiles
YUNSA YUNSA Textiles
DURAN DOGAN BASIM DURDO Paper and paper products
HURRIYET GAZETECILIK HURGZ Paper and paper products
KARTONSAN KARTN Paper and paper products
TIRE KUTSAN TIRE Paper and paper products
AKSA AKSA Chemicals and chemical products
AYGAZ AYGAZ Chemicals and chemical products
BAGFAS BAGFS Chemicals and chemical products
BRISA BRISA Chemicals and chemical products
DYO BOYA DYBYO Chemicals and chemical products
ECZACIBASI ILAC ECILC Chemicals and chemical products
EGE GUBRE EGGUB Chemicals and chemical products
GOOD-YEAR GOODY Chemicals and chemical products
GUBRE FABRIKALARI GUBRF Chemicals and chemical products
HEKTAS HEKTS Chemicals and chemical products
PETKIM PETKM Chemicals and chemical products
PIMAS PIMAS Chemicals and chemical products
PETROL OFISI PTOFS Chemicals and chemical products
TUPRAS TUPRS Chemicals and chemical products
BORUSAN MANNESMANN BRSAN Manufacture of basic metals
CELIK HALAT CELHA Manufacture of basic metals
CEMTAS CEMTS Manufacture of basic metals
EREGLI DEMIR CELIK EREGL Manufacture of basic metals
IZMIR DEMIR CELIK IZMDC Manufacture of basic metals
SARKUYSAN SARKY Manufacture of basic metals
ALARKO CARRIER ALKAR Manufacture of fabricated metal products14
ARCELIK ARCLK Manufacture of fabricated metal products
BOSH FREN SISTEMLERI BFREN Manufacture of fabricated metal products
EGE ENDUSTRI EGEEN Manufacture of fabricated metal products
F-M IZMIT PISTON FMIZP Manufacture of fabricated metal products
FORD OTOSAN FROTO Manufacture of fabricated metal products
MUTLU AKU MUTLU Manufacture of fabricated metal products
PARSAN PARSN Manufacture of fabricated metal products
TURK PRYSMIAN KABLO PRKAB Manufacture of fabricated metal products
TOFAS OTO FABRIKASI TOASO Manufacture of fabricated metal products
T. DEMIR DOKUM TUDDF Manufacture of fabricated metal products
VESTEL BEYAZ ESYA VESTL Manufacture of fabricated metal products

14Excluding Machinery
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Appendix 4. cov(Vj ,VISE100)/var(VISE100)

Firm’s Name Beta

AKALT 1.036
AKIPD 1.145
AKSA 0.815
ALCAR 0.757
ALTIN 1.274
ARCLK 0.797
AYGAZ 1.194
BAGFS 0.978
BANVT 0.576
BFREN 0.727
BRISA 0.984
BRSAN 0.882
CELHA 0.894
CEMTS 0.762
DERIM 0.399
DURDO 0.816
DYBYO 0.952
ECILC 1.165
EGEEN 0.817
EGGUB 0.711
EREGL 0.804
FMIZP 0.659
FROTO 1.119
GOODY 1.066
GUBRF 1.006
HEKTS 1.744
HURGZ 0.88
IZMDC 1.095
KARTN 0.700
KENT 0.531
KERVT 0.916
KORDS 1.074
MUTLU 1.343
PARSN 0.867
PETKM 1.307
PIMAS 1.079
PINSU 0.601
PNSUT 1.235
PRKAB 1.039
PTOFS 0.720
SARKY 0.685
TATKS 1.089
TBORG 0.603
TIRE 0.652
TOASO 1.063
TUDDF 1.447
TUKAS 0.744
TUPRS 0.785
VESTL 0.864
VKING 0.653
YUNSA 1.014
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Chapter 3

A Model with Heterogenous

Firms

3.1 Introduction

The recent interest in longitudinal firm-level data from several countries has pro-

vided new empirical evidence that there are large productivity differences among

firms in a given industry. This evidence has motivated the development of new

trade models, such as Melitz (2003), in which cross-firm heterogeneity in produc-

tivity is a central assumption. In this framework, individual firms are subject to

significant barriers to engaging in export activity, so that only firms with produc-

tivity above a certain threshold are able to export. In this chapter, a two-country

model of international trade with heterogeneous firms is introduced. Using a New-

ton algorithm I provide a numerical solution to the model and show the impact of

exchange rates and model parameters, such as iceberg transportation costs1 and

1A formulation of transport cost in which part of the good to be delivered melts along
the way during the act of transportation (Samuelson, 1954).
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domestic and foreign cost indices, on the productivity thresholds for exporting and

domestic production. I further incorporate liquidity constraints into the model in

the sprit of Chaney (2005) and Manova (2010), and investigate the impact of

liquidity constraints on the productivity thresholds for exporting and domestic

production. Finally, I examine the impact of real exchange rate appreciation on

the productivity thresholds in the presence of liquidity constraints.

3.2 Literature Review

The recent empirical literature involving firm level data has found that exchange

rate variations have important implications for a firm’s survival. For example,

Baggs et al. (2008 and 2009) investigate the impact of changes in real exchange

rate on the survival of firms in the manufacturing and service sectors in Canada.

They document that firms’ survival is negatively associated with appreciations in

the Canadian dollar. They find that the impact on survival is less pronounced

for more productive firms. From a theoretical perspective, Baggs et al. (2008 and

2009) is motivated by Fung’s (2008) predictions about the survival patterns of firms

with exchange rate movements. Fung (2008) is based on Krugman’s monopolistic

competition model with the inclusion of a exchange rate variable. According to

Fung (2008), the effect of changes in the exchange rate on firm survival operates

through the labor market. Since labor is the only factor of production in Fung’s

(2008) model, an appreciation of the domestic currency (implying higher wages

compared to the rest of the world) increases the competition faced by domestic

firms in both domestic and export markets. As a result, in order to stay compet-

itive, firms reduce the price they charge and lower their mark-up. Consequently,

firms that are not able to tolerate the reduction in their mark-up exit the market.
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Thus, domestic currency appreciation results in a reduction in the number of firms

in the home country. Since this model is based on the assumption that firms are

equally productive, it is not able to capture productivity differences among firms.

The exchange rate and productivity link has also been pointed out in Berman et

al. (2009). Based on a model with local distribution costs with firm heterogeneity,

Berman et al. (2009) show that a real depreciation reduces threshold productivity,

defined as the minimum productivity level at which firms earn positive profits,

leads to firm entry, and therefore has a positive impact on the extensive margin.2

Berman et al. (2009) find that a 10% depreciation increases the probability that

a firm will export by 2.1%, the entry probability by 1.9%, and the probability of

remaining an exporter (i.e., reduces the exit rate) by 2.3%.3

The relationship between liquidity constraints and exporting activity, on the

other hand, has been studied extensively (Stiglitz and Weiss, 1981; Fazzari et al.,

1988; Gertler and Gilchrist, 1994). However, only a few studies, such as Chaney

(2005) and Manova (2010), examine this relationship in a model of international

trade with heterogeneous firms. Chaney (2005) incorporates liquidity constraints

into the Melitz (2003) model. In this framework, only firms above a certain liq-

uidity threshold are able to export because they can finance entry costs associated

with exporting. Manova (2010), on the other hand, provides a more detailed model

that incorporates sectoral variation in external finance dependence and asset tan-

gibility. Using a detailed dataset covering 161 countries and 27 manufacturing

sectors, she shows that financially developed countries are more likely to export

bilaterally.

The model introduced in this chapter provides a theoretical framework to cap-

2The extensive margin of trade refers to the number of firms engaging in export activity.
3Entry probability is calculated based on probit, linear probability model (LPM) and

a logit estimation with firm destination fixed effects.
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ture the responses to changes in exchange rates of the productivity thresholds for

exporting and for domestic production. Based on a two-country model of an open

market economy, I provide numerical solutions for the trajectory of the productiv-

ity thresholds in response to variations in exchange rates. Another contribution

of the paper is to show numerically that, in the presence of a liquidity constraint,

the productivity thresholds increase. The model introduced in this chapter differs

from Chaney (2005) in that it is applicable to an open market economy. In Chaney

(2005), prices set by foreign exporters have a negligible impact on the general price

index domestically; therefore they are not involved in the country’s price index.

3.3 Demand

There are two countries: the home country and rest of the world. Consumers in

each country maximize utility derived from the consumption of goods from x+ 1

sectors. Sector 0 provides a single homogenous good. The other x sectors are

made up of a continuum of differentiated goods. If a consumer consumes q0 units

of good 0, and q(x) units of each variety x of a differentiated good, for all varieties

in the set X, she gets a utility U,

U = q0
1−µ

[∫
xεX

q(x)(σ−1
σ

)dx

]µ( σ
1−σ )

(3.1)

where σ (σ > 1) is the elasticity of substitution between two varieties of the

differentiated good. Given this utility function, if income spent on all goods in the

home country is Y , the demand for variety x at home is given as:

q(x) =
p(x)−σµY

P 1−σ (3.2)
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where

P =

(∫
xεX

p(x)1−σd(x)

) 1
1−σ

(3.3)

is the ideal price index of the differentiated goods in the home country.

3.4 Production

There are x + 1 sectors. Differentiated goods are produced by a continuum of

firms in the home and foreign country each producing a different variety x. As

mentioned, sector 0 produces the homogenous good which can be freely traded.

It is used as a numeraire and with a price of 1. The unit labor requirement for

producing the homogenous good at home is 1/w and 1/w∗ in the rest of the world.

Since the home country and rest of the world produce this homogenous good,

wages are equal to w and w∗ at home and rest of the world, respectively. Labor is

the only factor of production. The home country has a population L, and rest of

the world has a population L∗.

For a firm located in the home country with a productivity level x the cost of

producing qd and qf units of output for foreign and domestic markets are respec-

tively given by:

cd(qd) = qd
w

x
+ wCd (3.4)

cf (qf ) = qf
τw

x
+ w∗Cf (3.5)

Equation 3.4 and 3.5 imply that, for a firm located in the home country, the

requirement for producing qd units of output for domestic market, and exporting qf

units of output, is a linear function of output. Cf represents fixed cost associated
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with exporting from home to the rest of world, and Cd is the fixed entry cost

required in order to start production for the domestic market. Each firm has

an associated productivity parameter x assumed to be randomly drawn from a

pareto distribution with cumulative density function F (x). In most the literature

on trade, such as Melitz (2003) and Chaney (2005), the Fréchet or Pareto-like

distributions are assumed as a reflection of an underlying productivity distribution.

Additionally, there exists a variable iceberg transportation cost such that τ > 1

units of product needs to be shipped for 1 unit to arrive. The profit maximization

problem of a producer in home country is:

maxΠd = pd(x)qd(x)− qd(x)w

x
− wCd (3.6)

maxΠf = pf (x)qf (x)−
qf (x)τw

x
− w∗Cf (3.7)

subject to

qd =
pd
−σµY

P 1−σ (3.8)

qf =
pf
−σµY ∗

P ∗1−σ
(3.9)

The firms’ maximization problem implies that the optimal price for domestic and

export market is a constant mark-up over the marginal cost.

pd =
σ

σ − 1

w

x
(3.10)

pf =
σ

σ − 1

wτ

x
(3.11)
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3.5 Open Economy Equilibrium:

We assume that price indices in the rest of the world and in the home country

depend both on the prices set by local firms and foreign firms selling in the domestic

market. Similar to Chaney (2008), we assume that the total mass of potential

entrants at home and the rest of the world is proportional to population, implying

that the larger the country, the more entrants are expected to enter the market.

Accordingly, we can define the aggregate price index in the home country and rest

of the world as follows:

P =

(
L

∫
x>xd

pd(x)1−σdFx(x) + L∗
∫
x>xf

pf (x)1−σdFx(x)

) 1
1−σ

(3.12)

P ∗ =

(
L∗
∫
x>xd

pd(x)1−σdFx(x) + L

∫
x>xf

pf (x)1−σdFx(x)

) 1
1−σ

(3.13)

It is assumed that firms productivity shocks are drawn from a Pareto distribution

with shape parameter γ and both home producers and those in the rest of the

world haves the same distribution over [1,∞] according to

P (x < X) = F (x) = 1− x−γ (3.14)

This assumption makes it possible to express price indices in Eq. 3.12 and 3.13 in

the following form:

P ∗1−σ = k(L∗w∗1−σxd
σ−γ−1 + Lw1−στ1−σxσ−γ−1

f ) (3.15)

P 1−σ = k(Lw1−σxd
σ−γ−1 + L∗w∗1−στ1−σxf

σ−γ−1) (3.16)
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where

k = (
σ

σ − 1
)

σ
σ−1 (

γ

1− σ − γ
) (3.17)

Domestic and exporting productivity thresholds are defined by:

πd = 0 :
µ

σ
wL

(
σ

σ − 1
w

)1−σ
xd

σ−1P σ−1 = wCd (3.18)

πf = 0 :
µ

σ
w∗L∗

(
σ

σ − 1
w

)1−σ
τ1−σxf

σ−1P ∗σ−1 = w∗Cf (3.19)

Eq. 3.18 and Eq. 3.19 imply that in order to export profitably the firm must

have a productivity level above this threshold, xf ; and to produce domestically

the productivity cutoff should be above xd.

3.6 Financial Constraints

As in Manova (2010), it is assumed that firms can finance their variable costs

internally; however, they need to borrow outside capital, F (a), for a fraction ds,

0 < ds < 1, of the fixed export cost, dsw
∗Cf , in order to export to the rest of the

world. To get outside finance, firms use their tangible assets as collateral. It is

assumed that a fraction ts, 0 < ts < 1, of the sunk cost that a firm pays goes to

fund investments in collateralizable assets such as plant property and equipment.

Repayment of loans to creditors is given by an exogenous probability, λj , which

is determined by the strength of the financial institutions located in the rest of

the world that provide finance to firms in the home country. In case of default,

with probability (1 − λj), the creditor claims the collateral tsw
∗Ce. The profit

maximization problem of an exporter in the home country becomes:
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maxΠ(x) = pf (x)qf (x)− qf (x)
τw

x
− w∗Cf + dsw

∗Cf − λjF (a)− (1− λj) tsw∗Ce

(3.20)

subject to

(1)qf =
pf
−σµY ∗

P ∗1−σ
(3.21)

(2)A(x) = pf (x)qf (x)− qf (x)
τw

x
− (1− ds)w∗Cf ≥ F (a) (3.22)

(3)B(x) = −dsw∗Cf + λjF (a) + (1− λj)tsw∗Ce ≥ 0 (3.23)

Given competitive the credit markets, the third condition is equal to 0 in equi-

librium. The maximization problem reduces to the following equation, given that

A(x) = 0 and B(x) = 0 are satisfied.

max ´Π(x) = pf (x)qf (x)− qf (x)
τw

x
− (1− ds)w∗Cf − F (a) (3.24)

where

F (a) =
dsw

∗Cf − (1− λj)tsw∗Ce
λj

(3.25)

The productivity thresholds for export and domestic production are respectively,

πf = 0 and πd = 0.

3.7 Numerical Solution

The closed form solution for productivity threshold for exporting, xf , and the do-

mestic market, xd, defined by nonlinear equations presented in equations 3.18 and

3.19 is not available. In this section, we parameterize the profit functions defined
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in equations 3.18 and 3.19 and solve them numerically. Our solution to this prob-

lem involves implementation of the Newton algorithm after replacing structural

parameters (µ, σ, w,w∗, γ, Cd, Cf , L, L
∗) with the numerical values. The Newton

method involves a simple iteration. Suppose that our current guess for threshold

productivity level is xk. For π(xk) we construct a numerical approximation such

that:

π(xk+1) = π(xk)
′(xk+1 − xk) + π(xk) (3.26)

π(xk+1) = 0 implies that:

xk+1 = xk −
π(xk)

′

π(xk)
(3.27)

Convergence is achieved when xk+1 − xk < δ, where δ determines the tightness

of the convergence and is set to be equal to 0.001. The numerical value for the

elasticity of substitution between two products, σ, is set to 3.8 following the plant-

level empirical analysis of Bernard et al. (2003). In addition, we directly assume

that population for the home country, L, and rest of the world, L∗, are equal to

1 and 100 respectively. Income spent on homogenous goods, µ, is 0.5, implying

that consumer spending is equally distributed over homogenous and differentiated

goods. The fixed cost of entry into the export market, Cf , is equal to 2, following

Bernard et al. (2007), and fixed costs for producing in the domestic market, Cd,

is set equal to 1. The Pareto shape parameter, γ, is 5 following Balistreri et al.

(2011), and the iceberg transportation cost, τ , is equal to 1.5. We also assume

that the wage rate in the home country, w, and the rest of the world, w∗, are equal

to 1 and 2, respectively.
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3.7.1 Productivity Thresholds: Comparative Statics

In this section, I first solve the model without incorporating liquidity constraints.4

Figures 3.1 and 3.2 show the responses of the productivity thresholds to the changes

in model’s parameters. Other things being equal, the iceberg transportation cost,

τ , is positively associated with the productivity threshold for exporting, xf , and

negatively associated with the productivity threshold for domestic production,

xd. As a result of an increase in τ , only more productive firms can cover the

cost of exporting, which results in a higher productivity threshold for exporting.

On the other hand, a higher τ , decreases competition in the domestic market

because fewer firms are able to import to the home country. As competition in

the domestic market decreases, the productivity threshold for domestic production

also decreases.

When the elasticity of substitution, σ, increases, the productivity thresholds

for both domestic and export market rise. The more competitive the industry

(the higher σ), the higher are the productivity thresholds for exporting. The

productivity threshold for exporting, xf , is positively associated with Cf , the

fixed cost of export. As a result of an increased fixed cost of entry into export

markets, only more productive firms export. Similarly, an increase in the fixed

cost of production in the domestic market, Cd, raises the productivity threshold

for domestic market, xd.

I further investigate the trajectories of the productivity threshold for export-

ing, xf , resulting from changes in the level of financial constraints. The numerical

solution, as depicted in Figure 3.3, shows that the productivity cut-off for export-

4Accordingly, the fraction of the sunk cost that firms pay to enter an industry going
towards collateralizable assets, ts, and the fraction of fixed export costs that needs to be
financed externally are assumed to be equal to 0, while the probability of repaying the
loan, λ, is assumed to be equal to 1.
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(a) (b)

(c) (d)

Figure 3.1: Threshold Productivity Levels vs. Parameters -I

ing, xf , is positively associated with the need for external finance (higher ds. For

firms with fewer tangible assets (lower ts), productivity threshold increase. Addi-

tionally, higher λ, implying a higher probability of repaying the loan, is associated

with a lower productivity threshold for exporting, xf ..

3.7.2 Exchange Rates

In this section, I examine the impact of real exchange rate appreciation on the

productivity thresholds. I define an appreciation of the domestic currency as an

increase in the relative wage rate between home and rest of the world as in Chaney
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(a) (b)

(c) (d)

Figure 3.2: Threshold Productivity Levels vs. Parameters - II
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(a)

(b)

(c)

Figure 3.3: Threshold Productivity Levels vs. Liquidity Constraints
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(2005). More formally, the real exchange rate, rer, between the home country and

rest of the world is defined as:

rer =
w∗

w
(3.28)

Firstly, I will investigate the impact of real exchange rate appreciation on the

productivity thresholds without incorporating liquidity constraints into the model.

An appreciation of the real exchange rate increases the productivity thresholds for

both exporting and the domestic production (Panel a and b of Figure 3.4). In this

framework, firm exit is explained by the inability of the less productive firms to

cover increased labor costs resulting from domestic currency appreciation. Like-

wise, the domestic productivity threshold increases because of intensified import

competition in the domestic market.

Secondly, I analyze the impact of exchange rate appreciation in the presence of

financial constraints. Similar to the previous findings, the productivity threshold

for exporting and for domestic production increases, as shown in Panel c and d of

Figure 3.4.

3.8 Conclusion

In this chapter, I develop a two-country model of international trade in the pres-

ence of financial constraints, built on Melitz (2003) model, where plant level hetero-

geneity is the key assumption. In this framework I analyze the impact of currency

appreciation on productivity thresholds using a Newton Algorithm. The numer-

ical simulation suggests that exchange rate appreciation increases productivity

thresholds for both exporting and domestic production. In addition, I incorporate

liquidity constraints in line with Chaney (2005) and Manova (2010) and numeri-
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(a) (b)

(c) (d)

Figure 3.4: Threshold Productivity Levels vs. Exchange Rates
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cally show that, in the presence of liquidity constraints, the productivity threshold

for exporting increases. The results provide a theoretical framework that is consis-

tent with recent empirical findings, such as Fung (2008), on firm survival patters

in the context of exchange rate variation.
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Appendix I - Derivation of Domestic and For-

eign Price Indices

P =

(∫
x>xd

pd(x)1−σLdFx(x) +

∫
x>xf

pf (x)1−σL∗dFx(x)

) 1
1−σ

(3.29)

P 1−σ =

(∫
x>xd

pd(x)1−σLdFx(x) +

∫
x>xf

pf (x)1−σL∗dFx(x)

)
(3.30)

It is assumed that productivity shocks are drawn from a

P (x < X) = F (x) = 1− x−γ (3.31)

dF (x) = γx−γ−1dx (3.32)

P 1−σ =

∫
x>xd

pd(x)1−σLγx−γ−1dx+

∫
x>xf

pf (x)1−σL∗γx−γ−1dx (3.33)

P 1−σ =

∫
x>xd

(
σ

σ − 1

w

x

)1−σ

Lγx−γ−1dx+

∫
x>xf

(
σ

σ − 1

wτ

x

)1−σ

L∗γx−γ−1dx

(3.34)

P 1−σ =

∫
x>xd

(
σ

σ − 1

)1−σ

w1−σLγxσ−γ−2dx+

∫
x>xf

(
σ

σ − 1

)1−σ

w1−στ 1−σL∗γxσ−γ−2dx

(3.35)

P 1−σ =

(
σ

σ − 1

)1−σ

w1−σLγ

∫
x>xd

xσ−γ−2dx+

(
σ

σ − 1

)1−σ

w1−στ 1−σL∗γ

∫
x>xf

xσ−γ−2dx

(3.36)

P 1−σ =

(
σ

σ − 1

)1−σ

w1−σLγ

(
xσ−γ−1

σ − γ − 1

]∞
xd

)
+

(
σ

σ − 1

)1−σ

w1−στ 1−σL∗γ

(
xσ−γ−1

σ − γ − 1

]∞
xf

)
(3.37)
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P 1−σ =

(
σ

σ − 1

)1−σ

w1−σLγ
xd

σ−γ−1

1− σ + γ
+

(
σ

σ − 1

)1−σ

w1−στ 1−σL∗γ
xf

σ−γ−1

1− σ + γ

(3.38)

P 1−σ = k(Lw1−σxd
σ−γ−1 + L∗w∗1−στ 1−σxf

σ−γ−1) (3.39)

where

k =

(
σ

σ − 1

)1−σ

(
γ

1− σ − γ
) (3.40)

Similarly,

P ∗1−σ =

(∫
x>xd

pd(x)1−σL∗dFx(x)

)
+

(∫
x>xf

pf (x)1−σLdFx(x)

)
(3.41)

P ∗1−σ =

(∫
x>xd

(
σ

σ − 1

)1−σ

w1−σL∗γxσ−γ−2dx

)
+

(∫
x>xf

(
σ

σ − 1

)1−σ

w1−στ 1−σLγxσ−γ−2dx

)
(3.42)

P ∗1−σ =

(
σ

σ − 1

)1−σ

w1−σL∗γ

(
xσ−γ−1

σ − γ − 1

]∞
xd

)
+

(
σ

σ − 1

)1−σ

w1−στ 1−σLγ

(
xσ−γ−1

σ − γ − 1

]∞
xf

)
(3.43)

P ∗1−σ =

(
σ

σ − 1

)1−σ

w1−σL∗γ
xd

σ−γ−1

1− σ + γ
+

(
σ

σ − 1

)1−σ

w1−στ 1−σLγ
xf

σ−γ−1

1− σ + γ

(3.44)

P ∗1−σ = k(L∗w∗1−σxd
σ−γ−1 + Lw1−στ 1−σxf

σ−γ−1) (3.45)
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Appendix II - Derivation of Profit Equations

maxΠd = pd(x)qd(x)− qd(x)w

x
− wCd (3.46)

maxΠf = pf (x)qf (x)− qf (x)τw

x
− w∗Cf (3.47)

Given that:

qd =
pd
−σµY

P 1−σ (3.48)

qf =
pf
−σµY ∗

P ∗1−σ
(3.49)

pd =
σ

σ − 1

w

x
(3.50)

pf =
σ

σ − 1

wτ

x
(3.51)

Replace p(d) and qd in Πd,

Πd = qd

(
pd(x)− w

x

)
− wCd (3.52)

= qd

(
σ

σ − 1

w

x
− w

x

)
− wCd (3.53)

=
pd
−σµY

P 1−σ

(
1

σ − 1

)
w

x
− wCd (3.54)

=

(
σ
σ−1

w
x

)−σ
µY

P 1−σ

(
1

σ − 1

)
w

x
− wCd (3.55)

µ

σ
wL

(
σ

σ − 1
w

)1−σ

xσ−1
d P σ−1 − wCd (3.56)

Similarly replace p(f) and qf in Πf .

Πf = qf

(
pf (x)− wτ

x

)
− w∗Cf (3.57)
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= qf

(
σ

σ − 1

wτ

x
− wτ

x

)
− w∗Cf (3.58)

=
pf
−σµY ∗

P ∗1−σ

(
1

σ − 1

)
wτ

x
− w∗Cf (3.59)

=

(
σ
σ−1

wτ
x

)−σ
µY ∗

P ∗1−σ

(
1

σ − 1

)
wτ

x
− w∗Cf (3.60)

=
µ

σ
w∗L∗

(
σ

σ − 1
w

)1−σ

τ 1−σxσ−1
f P ∗σ−1 − w∗Cf (3.61)
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Chapter 4

Firm Exit and Exchange Rates:

An Examination with Turkish

Firm Level Data

4.1 Introduction

Real exchange rate movements are thought to act like tariffs in the way they

affect survival behavior, sales and productivity by altering firms’ competitive

position in both domestic and international markets.1 Recent improvement

in microdata provides an opportunity to test the effects of currency variations

on firms’ survival behavior and sales as well as to investigate the role of firm-

specific characteristics in these relationships. Micro-level empirical research,

as briefly introduced in Chapter 3, has begun to find important results on this

1In this framework, exchange rate appreciations (depreciations) are modeled as a de-
crease (increase) in domestic tariffs or an increase (decrease) in foreign tariffs. See Feenstra
(1989) and Baggs et al. (2009).
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subject. For example, Baggs et al. (2009) have documented that appreciation

of the domestic currency reduces sales and the probability of survival of

firms. Additionally they find that the effect of currency appreciation on

firms’ survival is greater among less-productive firms.

To date, the literature has lacked detailed analysis of the effects of ex-

change rates on the firm survival behavior and sales in emerging markets due

to a scarcity of firm-level information. This paper uses a detailed dataset

compiled by the Central Bank of Turkey (CBRT) that contains information

on income statement and balance sheet items, starting date of the establish-

ment’s operation, location, industry affiliation classified according to General

Industrial Classification of Economic Activities within the European Com-

munities 2 Revision 1.1, and legal status of the firms for 2002 to 2009. This

rich dataset provides a unique platform in which we empirically test the ef-

fects of exchange rates on the survival patterns and sales of the firms and

compare the results related with the survival patterns with theoretical pre-

dictions presented in the literature and the theoretical model introduced in

Chapter 3.

We expect that the results on firms’ survival can also shed light, albeit

indirectly, on exchange rate pass-through behavior. A central question in the

literature on exchange rate pass-through is whether prices of traded goods

respond proportionally or less than proportionally to exchange rate changes,

i.e., whether the pass-through is complete or incomplete.3 An insignificant

effect of exchange rate appreciation on the survival of firms can be interpreted

2NACE.
3See Campa and Goldberg (2002) for a survey of this literature.
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as evidence of incomplete pass-through since firms are not able to transmit

exchange rate changes to export prices.

To the best of our knowledge this is the first empirical study to examine

the impact of currency variations on firm survival in Turkey. Our results

suggest that, while domestic currency appreciation decreases the probability

of survival of firms in both traded and nontraded industries. Moreover, the

appreciation of the domestic currency decreases the sales of the surviving

firms in traded industries, a finding that confirms those of previous studies.

This paper is organized as follows. The next section briefly describes the

existing literature. The third section presents information on the data sources

and provides descriptive statistics. The fourth section describes the empirical

methodology and presents the results from random effect and pooled probit

models as well as linear probability models with the inclusion of firm-specific

and/or sector specific fixed effects. The fifth section concludes.

4.2 Previous Literature

Baggs et al. (2008 and 2009) investigate the impact of real exchange rate 4

changes on the survival and sales of firms in the manufacturing and service

sectors in Canada. They find that appreciation of the real domestic currency

reduces the real sales and the probability of survival of firms. They also find

that the effect of real domestic currency appreciation on firms’ survival is

larger for less productive firms.

4Baggs et al. (2008) and (2009) uses trade-weighted real exchange rates for each in-
dustry. For a more detailed explanation on the construction of the exchange rate index
see Appendix 1 in Baggs et al. (2009)
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In a recent study of the Canadian retail industry Baggs et al. (2011)

found a positive relationship between exchange rate appreciation and firms’

survival, contrary to their previous studies. This counterintuitive result is

explained by the substantial amount of imported goods sold by Canadian

retailers, since a higher value of the Canadian dollar makes imported goods

cheaper. On the other hand their finding of a negative relationship between

exchange rates and sales implies that appreciation decreases the total real

sales volume, which is in line with their previous work.

Fung (2008) introduces a theoretical model, built on Krugman (1989),

that includes an exchange rate variable, and shows that home currency ap-

preciations make domestic goods relatively more expensive in international

markets. Fung’s (2008) model is a partial equilibrium model in which ex-

change rates and wages are assumed exogenous. On the demand side, a

symmetric expenditure function in translog form as in Bergin and Feenstra

(2000 and 2001) is assumed. This functional form implies a positive relation

between the price of a good relative to its competing goods and its demand

elasticity. Accordingly increased price causes more elastic demand which in-

creases the competition faced by domestic firms. According to the theoretical

model introduced in Fung (2008) there are two counteracting effects of ex-

change rate movements on the sales of surviving firms within their domestic

and foreign markets. An appreciation of the domestic currency, increases the

relative costs of domestic firms to the foreign competitors hence intensifies

the competition faced by domestic firms. Even though the cost disadvantage

causes each domestic firm to sell less, some firms exit as a result of the in-

tensified competition. This may lead to an increase in the market share and
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sales of surviving firms. Consequently, the net effect of exchange rate move-

ments on the scale of production of surviving firms depends on the relative

importance of sales reductions resulting from higher relative costs and mar-

ket share increases arising from the exit of other firms. The model further

explains how these forces increase productivity by changing the surviving

firms’ scale of production. Empirical results based on Taiwanese firm level

data are in line with the predictions of the theoretical model suggesting that

real domestic currency appreciation leads to a scale expansion of surviving

firms, which in turn raises industry productivity.

Tomlin (2010) using a dynamic structural model investigates the effect of

real exchange rate fluctuations on plant entry and exit decisions in the Cana-

dian Agricultural Implement industry. The framework is based on the Melitz

(2003) with an inclusion of capital variable.5 In this framework, exchange

rate appreciation is considered in a similar way as the trade liberalization

exercise introduced in Melitz (2003). Accordingly, an appreciation (which

operates in a similar way to a decrease in domestic tariffs) of domestic cur-

rency opens up export opportunities for domestic plants, and increases the

number of foreign competitors in the domestic market. In parallel to an

increase in foreign demand, the demand for domestic factors of production

increases which in turn drives up factor prices. As a result, less productive

firms exit the market and new entrants are forced to be more productive.

This mechanism alters the composition of firms in the industry toward a

more productive one. The empirical results are consistent with the previous

papers such as Baggs et al. (2009) where an appreciation (depreciation) of

5In Melitz (2003) labor is the only domestic factor of production.
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the real exchange rate decreases (increases) the probability that a given plant

will stay in the market and higher productivity plants are more likely to stay

in the market than lower productivity plants.

Berman et al. (2009) investigate the role of depreciations in firms’ entry

decision into export markets by introducing distribution costs into Melitz’s

(2003) model. In the presence of distribution costs, the threshold level of

productivity (the minumum productivity level at which firms earns profits)

decreases as a result of depreciation, therefore less productive firms start

exporting. The empirical results based on French microdata show that a 10%

depreciation with respect to a specific destination increases the probability

that a firm starts exporting to that destination by 1.9%.

Baldwin and Yan (2010) investigate the impact of different trading envi-

ronments, characterized by different bilateral tariff reductions and differing

movements in real exchange rates, on the survival of firms by focusing on

plant level productivity. They find that tariff reductions and currency de-

preciations increase the probability that more productive non-exporters will

enter the export market.

A wide literature examines the link between exchange rates and export

sales at both the aggregate and disaggregate level. Aggregate studies have

found small or insignificant effects of exchange rate fluctuations on export

volumes, a phenomenon often referred as “the exchange rate disconnect puz-

zle” while studies using microeconomic or firm-level data have found more

consistent evidence for a relationship between exports and exchange rates.

Among those studies, Dekle and Ryoo (2007) document a large elasticity

of export volumes to exchange rates in several industries using Japanese
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firm-level data for the period 1982-1997. Forbes (2002) examines the effects

of large devaluations on firm performance, and finds that, on average, ex-

port sales increase by 4%, one year after the devaluation episodes. Dekle et

al.(2005), in their study of Japanese firm-level data, document a significantly

negative relation between export volumes and exchange rates.

In theoretical work, based on a model of international trade with hetero-

geneous firms in line with Melitz (2003), Chaney (2005) explains weak rela-

tionship between the domestic currency appreciation and total export volume

through liquidity constraints. According to the model, less financially con-

strained firms are more likely to export. He argues that the exchange rate

appreciation causes some existing exporters to lose competitiveness in the

foreign market and to stop exporting. Appreciation also increases the value

of domestic assets denominated in foreign currency, and therefore liquidity-

constrained firms start to export. The net effect on the extensive margin

remains mild despite the loss in competitiveness because a real exchange

rate appreciation may actually lead to an increase in aggregate exports as

liquidity-constrained firms start exporting.

For the Turkish manufacturing sector, Aldan and Günay (2008), inves-

tigate the effect of starting to export on firms’ performance, and show that

the larger and more productive firms are the first to enter the export market.

They further show that starting to export increases firms productivity and

employment.

In summary, empirical work using microdata has documented than an

appreciation of the domestic currency reduces firms probability of survival.

The effect of currency appreciation on firms’ survival is larger for less pro-
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ductive firms. The relationship between exchange rates and export sales has

been examined widely both at the aggregate and disaggregate level. While

aggregate studies have found small or insignificant effects of exchange rate

fluctuations on export volumes, studies using microeconomic or firm-level

data have found more consistent evidence for a relationship between exports

and exchange rates. Empirical research covering Turkey does not investigate

the role of productivity in the survival behavior or firms sales in the Turk-

ish economy. For the Turkish economy, it has been found that the larger

and more productive firms are likely to export and firms productivity and

employment increases as the firms start to export.

4.3 Data: Regularities and Sources

This paper exploits a dataset compiled by the Central Bank of Turkey, the

Company Sector Database. The bank surveys firms annually; firms respond

on a voluntarily basis.6 These data contain information on income statement

and balance sheet items, employment, the starting date of the establishment’s

operation, location, industry affiliation classified according to NACE Revi-

sion 1.1., and legal status of the firms for the period 2002− 2009.7

We limit the data to the sample of firms which have complete records on

employment numbers as we will rely on this variable when calculating labour

6Central Bank official from the statistics department has stated that the response rate
for the survey is 75% for 2009. According to the net sale criteria, manufacturing firms
account for 64.7% of Turkeys total sales for the year 2009.

7The year 2002 is a turning point in the exchange rate regime for the Turkish Economy.
A currency crisis (worst in post-war history) occurred in February 2001, which resulted in a
shift in the exchange rate regime from (managed) pegged to floating. Since then, monetary
policy has focused on price stability rather than targeting exchange rate stability.
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productivity for each firm. Reel Sector Company Database reports employ-

ment information only if a given firm declares its employment numbers for

three consecutive years. Otherwise employment information is represented

as a missing value in the database. Since our study span over a longer term,

for some firms employment data for the intermediate years are not available.

In our analysis we do not take into consideration firms with incomplete em-

ployment data therefore we end up with a smaller sample of firms (almost

75% of the firms have missing employment information). The comparison of

descriptive statistics between the firms with missing employment data and

the firms with complete employment data shows that firms with missing em-

ployment numbers have smaller real assets and are younger than the firms

we use in our analysis (See Table 4.15). Consequently, we end up with 6778

firm-year observations consisting of 865 firms belonging to 20 industries, 15

traded and 5 nontraded, defined on the 2-digit NACE Revision 1.1 level.

We also excluded companies that do not have complete records for all

variables (in addition to employment data) used in the subsequent regression

analysis or that possess inconsistent values for certain variables. Accordingly

less than 1% of the observations have been dropped. Additionally, to control

for the potential influence of outliers, we exclude observations in the 0.5%

from upper and lower tails of the distribution of the variables.

In principle, firm exit can be identified on the basis of missing values in

our data set. Unfortunately this is not a reliable procedure since missing

values can result from failure to report items or failure to respond to the

survey for reasons other than exit. Therefore we supplemented data from

the CBRT Company Sector database with additional data from the Central
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Bank that contains information on the identity numbers of exited firms but

not the exact date of the exit. We assumed that the exit date was the last

year the firm has non-missing values on its balance sheet or income statement

items. Based on this assumption, 5% of the 865 firms in the Company Sector

database (44 out of 865) exited during the period 2002-2009.

We divided the sample into two sub-samples covering tradable and non-

tradable industries. Our categorization of tradable and non-tradable indus-

tries follows Campa and Goldberg (2006). The non-tradable industries are

those having NACE Revision 1.1 classification codes higher than 40 and in-

clude domestic services, electricity, gas and water. The tradable industries

are those sectors with NACE Revision 1.1 classification codes lower than 40.8

Non-tradable industries consist of 5 sectors covering 244 firms, and tradable

industries span 15 sectors covering 621 firms. The classification of industries

can be found in Table 4.14.

Based on their exit status, firms are categorized into two groups: survivors

and exiters. Table 4.3 gives information on the rates of exit in the traded

and nontraded industries. The exit rates range between 20% (for mining of

coal and lignite and for manufacture of tobacco products) and 2% (for hotels

and restaurants and for manufacture of machinery and equipment n.e.c.).

Table 4.1 and 4.2 provide descriptive statistics of firm-specific variables

such as labor productivity (real output per employee), age, number of em-

ployees, export sales as a share of total production, and real assets.9

8Campa and Goldberg (2006) uses OECD industry classification codes. We have
matched 2-digit NACE Revision 1.1 industry classification codes to OECD industry clas-
sification using the appendix 1 in their article in order to make the categorization of
tradables and non-tradables

9Real assets of a firm are calculated as total assets (the sum of current and fixed assets)
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The tables show that exiters have lower employment and real assets in

both traded and nontraded industries. In addition, survivors have higher

export share in traded industries and lower export share in nontraded indus-

tries. In terms of productivity differences, exiting firms have lower productiv-

ity on average in the traded industries while they have higher productivities

in nontraded industries.

All the real values are deflated using the sectoral-level PPI for the manu-

facturing sector, and the CPI for non-manufacturing sectors, obtained from

the Turkish Statistical Institute (TURKSTAT).

All the remaining data were obtained from the IMF’s International Fi-

nancial Statistics. In order to examine the impact of currency variation on

firm survival, our firm-level dataset is linked to real bilateral exchange rate

data between U.S. dollar and Turkish Lira obtained from IMF. A decrease in

the real exchange rate represents an appreciation of Turkish Lira. As foreign

GDP, we used the weighted average of OECD countries’s GDPs (constant

prices), where bilateral trade flows as shares in total trade of Turkey are

used as weights. GDP with constant prices and three-months deposit rates

of Turkey are used as the domestic GDP and interest rate, respectively.

divided by sectoral PPI. If PPI is not available, CPI is used.
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4.4 Empirical Analysis

4.4.1 Exchange Rates and Firm Survival

We follow Baggs et al. (2009)’s methodology to investigate the firms’ survival

behavior as a result of exchange rate movements. This method involves

regressing the survival status of a given firm on exchange rate and a set of

firm as well as industry level control variables. Using the specification given

below we investigate i)whether the exchange rate appreciate have any effect

on firm survival, ii) an appreciation has lower impact for more productive

firms, and iii) the impact of control variables on firm survival. More formally,

our probit equation will be in the following form:

P (Survit) = φ(β1Qt + β2GDP
f
t + β3GDP

d
t + β4rt + β5LPit

+ β6AGEit + β7EMPit + β8t+ εit) (4.1)

where the subscript i indexes firms; and t, time. Survit is a dummy variable

equal to 1 if firm i is in operation in year t, and 0 otherwise. Q is real bilateral

exchange rate between Turkish Lira and US dollar. LPit, AGEit, and EMPit

stand for the logarithm of the labor productivity, age, and employment.

GDP d
t and GDP f

t are domestic and foreign GDP growth and they are used

for controlling country-specific and international business cycles and for the

expansion of domestic and foreign demand. rt is the short term interest rate

and time trend, t, is used to control for time-specific effects.

β1 is the main coefficient of interest and is expected to be positive. A pos-
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itive and significant value for β1 implies that an exchange rate appreciation

decreases the probability of survival of a given firm.

As it has been pointed out in several firm level studies there are important

issues regarding the assumption of the error term structure while estimating

equation 4.1. It has been stressed in Bernard and Jensen (2004), Greenaway

and Yu (2004), that it is highly likely that there are unobserved charac-

teristics such as product quality or managerial ability that are potentially

permanent or serially correlated that may affect the firms responses. In our

study permanent unobserved plant characteristics, for example managerial

ability, can make some firms more productive which may result in the in-

creased probability of survival, therefore may result in the overestimation of

the coefficients.

As a starting point we take εit as independent standard normal distur-

bances. Then we simply run pooled probit model. Subsequently we use

random effect probit regression to provide a robustness check. Accordingly

we assume that the disturbance term εit as composed of unobserved plant

effects, µi, plus transitory term ηit.

The results obtained using the pooled probit and random effect probit

model are presented in table 4.4 and 4.8 respectively. According to the results

obtained using pooled probit and random effect probit models (columns 1-4

of tables 4.4 and 4.8), the coefficient of the real exchange rate is positive and

significant indicating that an appreciation of the Turkish Lira decreases the

probability of survival for Turkish firms in traded industries. Corresponding

marginal effects evaluated at the mean value of all right-hand side variables of

pooled probit and random effect probit models are presented in the columns 2
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and 4 of tables 4.4 and 4.8, respectively. The effect of productivity is positive

and significant in traded industries, showing that the higher the productivity

the higher is the probability of survival. In column 2 of table 4.4, we estimate

that a one-unit change in the real exchange rate decreases the probability of

survival of a given firm by 5%, while a one percent change in productivity

increases the probability of survival by 0.2% in traded industries.

We include several covariates to our specification in order to control

country-specific and time specific effects. Surprisingly, age appears nega-

tive and significant in traded industries while it appears insignificant in non-

traded industries. The negative coefficient for the age variable is also found

in Baggs et al (2008). The counterintuitive result of younger firms having less

affected by exchange rate appreciation could be caused by the fact that we

have drop the young firms due to the lack of available data for employment.

Employment is positive and significant in the traded and nontraded indus-

tries suggesting that being a small firm decreases the probability of survival.

In addition, we also find that higher growth rates in foreign GDP increases

the firms’ probability of survival in nontraded industries.10 However the co-

efficient of the growth in domestic and foreign GDP is insignificant in traded

industries. The interest rate appears negative and significant in nontraded

industries implying that the higher is the cost of borrowing the lower is the

survival rate.

We also incorporate fixed effects to our methodology. However the fixed

10This contradictory result stems from the fact that several firms belonging to the non-
traded industries, specifically construction, have significant export activities. Additionally,
CBRT’s Company Sector Database is designed to reflect the sectoral classification codes
associated with each firm based on the last observation, therefore it’s not possible to
identify shifts in the sectoral activity.
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effects estimator has seen relatively little use in nonlinear models because

there is no feasible ways to remove the heterogeneity in probit model in the

presence of fixed effects (Greene, 2001). Robert and Tybout (1997) also stress

this issue and state that they do not control firm-specific heterogeneity by

using plant-specific dummy variables because of the “incidental-parameters

problem” stressed in J. Neyman and E. Scott (1948).11 Note that in Girma,

Greenway and Kneller (2004) probit regression, in Bernard and Jensen (2004)

linear probability model with and without fixed effect, and in Roberts and

Tybout (1997) probit model with random effects are employed.

The results of the linear probability model for traded and nontraded in-

dustries are presented in tables 4.5 and 4.9, respectively. We estimate a

linear probability model first without including any fixed effect (specification

1). Later we include industry (specification 2) and firm fixed effects (speci-

fication 3) in the regression equations. The results of the linear probability

model without any fixed effect is presented in column 1 while the results of

the estimation using industry and firm fixed effects are presented in column 3

and 5, respectively. The estimation results for productivity and real exchange

rate obtained through linear probability model are in line with the previous

findings for the traded industries obtained through pooled probit and random

effect probit model. The results suggest that real exchange rate appreciation

decreases the probability of survival in all specifications in traded and non-

traded industries. Productivity appears positive and significant in traded (in

all specifications) and nontraded (in specification 3) industries. The coeffi-

11For a more detailed discussion on this topic please see Gary Chamberlain (1980), and
Heckman (1981).
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cient of employment appears significant and positive (with the exception of

specification 3 in nontraded industries) suggesting that larger firms in terms

of employment are more likely to survive.

Other covariates, more specifically interest rate, growth in domestic and

foreign GDP are insignificant in all specification in both traded and non-

traded industries, while the coefficient of age is significant and negative (in

specification 1 and 2) in traded industries.

We add an interaction term between to the model to test the hypothesis

whether a being high/low productivity firm increases/decreases the proba-

bility of survival in the context of exchange rate appreciation. Accordingly

we create a dummy for high/low productivity firms, those belonging to high-

est/lowest 50%. Then we create an interaction term between exchange rate

and dummy for high/low productivity firms. We test the interaction effect

in both probit models and linear probability models. The results of the re-

gressions including interactions effect are presented in column 5 of tables 4.4

and 4.8 for the probit models while in columns 2, 4, and 6 of tables 4.5 and

4.9 for linear probability models respectively.

The interpretation of the marginal effects in the context of a linear model

is straightforward. In the linear model, for high productivity firms, the effect

of real exchange rate appreciation is basically equal to the coefficient of the

interaction term. However the interpretation of interactions in the context of

a non-linear model is more problematic. As it has been stressed out in Ai and

Norton (2003), the magnitude of the interaction effect in nonlinear models

does not equal the marginal effect of the interaction term, can be of opposite

sign, and its statistical significance is not calculated by standard software.
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Moreover, the interaction effect is conditional on the value of independent

variables. Consequently the magnitude and statistical significance of the

interaction effect can differ over observations. For example, the interaction

effect can be positive for some observations and negative for others, which

makes the interaction effect calculated using standard software (at means)

less accurate.

According to the results based on the sample of firms belonging to the

traded and nontraded industries presented in tables 4.4 and 4.8, (column 6)

the marginal effect of the interaction term between real exchange rate and

dummy for high/low productivity is not statistically significant in traded in-

dustries and nontraded industries. Despite the lack of statistical significance

of the marginal effect of the interaction term in the regression results pre-

sented in tables 4.4 and 4.8, the correct interaction effect, calculated based

on Ai and Norton (2003) methodology, is statistically significant for many

observations in the traded sector (see figures 4.2). We find that the marginal

effect of the interaction term between the real exchange rate and dummy for

high (low) productivity firms is negative (positive) and significant meaning

that high (low) productivity firms have higher (lower) probability of survival

than low (high) productivity firms in traded industries in the presence of

exchange rate variation. On the other hand for the nontraded industries the

magnitude and statistical significance of the interaction effect differs by ob-

servation (Figure 4.1). The marginal effect of the interaction terms obtained

through linear probability model are insignificant in all specifications in both

traded (columns 2, 4, and 6 of table 4.4) and nontraded industries (columns

2, 4, and 6 of table 4.9).
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In order to further test the impact of exchange rate appreciation on firms

with different productivity levels, we split the sample between high and low

productivity firms. High productivity firms are firms belonging to the high-

est 50 percent while the low productivity firms are the ones belonging to the

lowest 50 percent. The results of the probit and linear probability models

for traded and nontraded industries are presented in tables 4.6, 4.7, 4.10,

and 4.11. According to the estimation results, exchange rate appreciation

does not have any effect on the survival behavior of the high productivity

firms belonging to traded sectors (columns 2, 4, 5, 6, and 7 of Table 4.6).

On the other hand the coefficient of the real exchange rate appears positive

and significant in the sample of low productivity firms in traded industries

meaning that appreciation decreases the probability of survival of the low

productivity firms in the traded sector (columns 2, 4, 5, 6, and 7 of Table

4.7). The results are in line with the probit model with the inclusion of

interaction variable (Figures 4.2). The marginal effects of the pooled probit

(column 2 of table 4.7) and linear probability models (columns 5-7 of table

4.7), evaluated at the mean value of dependent variables, imply that one unit

decrease in the real exchange rate (appreciation) decreases the probability of

survival of low productivity firms between 1% and 1.5%. Similarly, for the

nontraded industries estimation results based on the linear probability model

suggest that exchange rate appreciation decreases the probability of survival

of low productivity firms (columns 5-7 of table 4.11) while it does not have

any effect on the survival behavior of the high productivity firms. Conse-

quently, one unit decrease in the real exchange rate (appreciation) decreases

the probability of survival of low productivity firms between 0.8% and 1.3%.
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4.4.2 Exchange Rates and Sales

We further analyze the impact of exchange rate variations on surviving firms’

real sales. In order to do this we regress the change in the real total sales on

the same set of independent variables used in equation 4.1. More precisely,

we will run the following regression equation, in which 4(TSit) represents

the percentage change in total real sales, to investigate impact of exchange

rates on the sales:

4(TSit) = ϕ1Qt + ϕ2GDP
f
it + ϕ3GDP

d
it + ϕ4rt + ϕ5LPit

+ ϕ6AGEit + ϕ7EMP it + ϕ8tit + εit (4.2)

Equation 4.2 is estimated in the form of pooled OLS (specification 1) and

with industry fixed effects (specification 2) and panel regressions with firm

fixed effects (specification 3). Our regression results are presented in tables

4.12 and 4.13 for traded and nontraded industries respectively. In the re-

gression analysis, we consider both the level of the real exchange rate and

the percentage change from year t− 1 to year t. Columns 1, 3, and 5 of the

tables 4.12 and 4.13 investigate the effect of the level of the exchange rate

while columns 2, 4, and 6 examine the effect of changes in the exchange rate

from one year to the next.

Estimation results indicates that real domestic currency depreciation does

not have any effect on the total real sales volume in all specifications in

the traded and nontraded sectors. Similar to previous findings (Baggs et

al. 2008 and 2009) the labor productivity has a positive relation with the
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change in total sale volume in traded industries and nontraded industries

in specification 3 suggesting that productive firms tend to have larger sales

volume.

4.5 Conclusion

The results of the empirical research presented in this chapter provide im-

portant implications for real exchange rate variations on survival and sales

of the firms in the Turkish traded and nontraded industries. The results

suggest that real exchange rate appreciation decreases the probability of sur-

vival of the firms belonging to traded and nontraded industries. We find

that high (low) productivity firms have higher (lower) probability of survival

than low (high) productivity firms in traded and nontraded industries in the

presence of exchange rate variation. We further test the impact of currency

appreciations on the sales of continuing firms belonging to both traded and

nontraded industries. Accordingly, real exchange rate appreciations do not

have any impact on continuing firms’ sales in traded and nontraded indus-

tries.
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