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ABSTRACT
TUNC DEMIRAG January 2006

A STUDY OF THE NEGATIVE EFFECTS OF FOREIGN
EXCHANGE RISK ON TURKISH MANUFACTURING FIRMS

This dissertation mainly aims to identify the negative effects of foreign
exchange volatility on Turkish Manufacturing firms. In the introduction, the
effects of foreign exchange rate risk on companies’ future plans for
production and the factors which affect the degree of firms’ exposure to risk
are mentioned. The first part provides information about theory, findings of
the past literature, and risk measurement techniques used in measuring the
effects of foreign exchange volatility on trade. The second part of this thesis
includes information about Turkish foreign trade between 1980 and 2004. In
the third part, data are analyzed to show the relationship between exchange
rate risk and trade flows. This part includes the data, methodology and
results. Fourth part includes a survey and it consists of the reason underlying
the choice of sample sector, city and results.

This dissertation is finalized with a brief conclusion part concerning the
results of exchange rate risk and firm behavior analysis and survey.

Key words:

Foreign Exchange Risk, Export, Import, Foreign Trade, Total Trade.



KISA OZET

TUNC DEMIRAG Ocak 2006

DOViZ KURU RISKININ TURKIYE'DEKI URETICI
FIRMALAR UZERINDEKI NEGATIF ETKILERI

Bu tez temel olarak doéviz kuru dalgalanmalarinin Trkiye'deki Gretici
firmalar Gzerindeki negatif etkisini aciklama gayesini gutmustir. Giris
kisminda, ddviz kuru riskinin firmalarin Uretim planlari Uzerindeki etkisine ve
firmlarin riske maruz kalma derecelerini etkileyen faktorlere deginilmistir.
Birinci bdlim teori, gecmis literatlrlerin bulgulari ve doéviz kuru
dalgalanmalarinin ticaret Uzerindeki etkisini olgen risk &lgim teknikleri
hakkinda bilgi saglamaktadir. Bu tezin ikinci bélimi Tirkiye'nin 1980 ve 2004
yillari arasindaki dis ticareti hakkinda bilgi icermektedir. Uglincii bélimde
ddviz kuru riski ile ticaret akigi arasindaki iliskiyi gdstermek igin verilerin
analizi yapiimaktadir. Bu bdlim verileri, metodolojiyi ve sonuglar icerir.
Dordiinci bolim anketi icerir ve anket, bu anketi uyguladigimiz sektér ve il
seciminin altinda yatan nedenlerin aciklanmasi ve sonuclardan olusur.

Tez, doviz kuru riski ve firma davraniglarinin analizi ve anket sonuglarinin
kisa degerlendirmesi ile son bulmaktadir.

Anahtar Kelimeler
Déviz Kuru Riski, Ihracat, ithalat, Dis Ticaret, Toplam Ticaret.
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INTRODUCTION

Following the breakdown of the Bretton Woods system of exchange rate
controls, exchange rate variability, contrary to expectations, increased
significantly and it added another unknown factor to the firms’ future
investment and financing decisions!. Hence, this added uncertainty may
impact future plans for production. In particular, the discussion on exchange
rate variability (or risk) is gathered around the relationship between
exchange rate risk and trade flows. Unanticipated fluctuations in exchange
rates increases profit risk. Since exporters are risk averse and hedging
against exchange rate risk is costly or impossible, the increase in profit risk
reduces the benefits. So risk-averse firms will be willing to incur an added
cost to avoid the risk associated with the exchange rate volatility and will
respond by favoring domestic to foreign trade at the margin. In a sense,
trade will be reduced similarly to a reduction following an increase in

transportation costs.

The level of competitiveness might also impact the firms’ exposure to
exchange rate risk by changing the degree of “pass through”. In addition,
size of the firm or the share of international operations will also impact firms’

exposure to risk and their hedging activities. The exposure to exchange rate

risk may have different effects to companies when considering their industry

" Table 1 in the Appendix A provides standard deviations of some macroeconomic variables for two
different time periods corresponding roughly to fixed and flexible exchange rate regimes. The first
two rows of numbers in A.1 indicate that variability in exchange rates has increased, compared to
other macro variables.



and operations. If a firm operates in less competitive industries, they have
the ability to adjust local currency prices and reduce risk, but in more
competitive industries it is difficult to minimize that risk. Also highly
international firms are most likely to be influenced by exchange rate
changes. Furthermore, as the size or the share of international operations
increases, it may be expected that firms will have higher incentives to hedge

against that risk (Dominguez & Tesar, 2001).

Turkish economy has shifted from a relatively closed economy to an
economy highly integrated with the world market since 1980. After this time,
Turkish manufacturing companies have benefited from this opportunity.
International operations of Turkish companies have increased from that year.
So their exposure to foreign exchange rate risk has increased. Exchange rate
risk is one of the factors contributing to the profitability of manufacturing
firms. So almost every company in the country is becoming more sensitive to
foreign exchange fluctuations; therefore the need for risk management is
obvious for Turkish firms who would like to protect their entity and manage
risks effectively against unexpected price swings of volatile business
environment. Because of the reason mentioned above, foreign exchange risk

play an important role in foreign operations of Turkish firms.



There is no real academic research about exchange rate risk effects on the
trading activities of Turkish firms. This dissertation mainly investigates the

effects of foreign exchange risk on the sectors? in Turkey.

% These sectors are the Construction, Manufacturing, Food, Textile, Paper and Similar Products,
Chemical Materials, Electrical Machinary and Aparatus, and Transprot Equipment.



CHAPTER 1

THEORY AND REVIEW OF THE LITERATURE

In the first chapter, I will provide some theoretical information about
foreign exchange risk, review the literature and examine their aims and also

findings briefly and mention some of the risk measures used in this field.

1.1. Theory

Early studies that investigate the relationship between price uncertainty
and firms’ production decisions started in 1970s and include Sandmo (1971),
Baron (1970), and Holthausen (1979). The results of this research indicated
that a perfectly competitive firm under price uncertainty produces less than it
would produce under certainty. Furthermore, it is found out that a mean
preserving increase in the uncertainty decreases output even further, ceteris
paribus. This result has been used as the main theoretical justification for the

impact of exchange rate risk on trade volumes.

Consider a competitive firm producing only for export market (although
this will be a simplification, it will provide the necessary information)®. The
firm produces a quantity X and hedges h amount of that quantity prior to
observing the market price, where a “"~” implies that quantity is determined

before the prices are observed. The product is nonstorable so that we do not

3 Other than complicating the optimization problem, adding domestic market into the analysis will not
be too difficult. The simple model here is based on the works of Sandmo (1971), Baron (1970), and
Holthausen (1979).



have to deal with inventory costs. The goal of the firm is to maximize

expected utility from profits.

max E{U[p(x-h) +qh-c(x)]}

- 1
max J. Ulp(x-h) +q h-c(x)] f(p)dp &
’ 0

where domestic price p is a random variable with mean (i) and probability
density function f(p). The firm can sell h amount of its product forward at a

price q*. The first order conditions are given as:

BUD _ [ -G mipdp
ox 0

JoEU(R) (2)
~— = [@-pUmiedp

C

(=]

If hedging in the forward market is not possible, then from the first firts-

order condition we get;

] Cov(U’(m),p)

EU () = ¢’(X) + MRP 3)

n=c'x)

where the marginal risk premium, MRP, represents the addition to the
marginal cost due to the firm’s attitude toward risk. If U” =0 (that is, the

firm is risk-neutral), then MRP=0 so that firm produces such that marginal

* The domestic price can be defined as ; p = op+(1-0)p*s, where p* is the foreign currency price of
the good, s is the price of foreign currency in terms of the domestic currency, and o is a number
between 0 and 1 representing the contract’s currency denomination. It is assumed that only s is
random in this specification. In addition, it is assumed that forward price q is not random and can be
defined as q = op+(1-o)p*s; , where s; is the forward price of foreign currency in terms of the

domestic currency.



cost equals expected price. If U” <0, that is the firm is risk-averse, then

MRP will be positive and u>c¢’(X). In this case, firm produces and exports

less than the certainty level when the certainty price and expected price are
equal. Both increases in risk-aversion and increases in the riskiness of the
environment (holding expected profit constant) affect output level negatively,
by increasing MRP°.

On the other hand, if hedging is possible in the forward market (e.g.,
short run trade contracts), then using both first-order conditions, we obtain;

q = c'(X)

That is, firm produces at the point where the forward price is equal to the
marginal cost. The mean of the price distribution, u, does not matter for this
result. The relation of the hedged output level with the certainty output level
depends upon how forward price is related with the certainty price. If the
forward price is less than the certainty price -- which is a reasonable
assumption under the existence of risk premium -- firm produces less than

the certainty level. An increase in the risk premium caused by a more risky

> For example, if the utility function is of the CARA (Constant Absolute Risk Aversion) type

and hedging is not possible, then maximization of expected utility gives us output as a function of risk
aversion parameter A, expected price, marginal cost, and variability of domestic price. Hence, in

logarithmic form, we will have
logx = -logA+ log(Ep - ¢) - log 612)

While an increase in the risk aversion parameter and/or risk implied by the variance affects output

negatively, an increase in the profit margin has positive impact on the output level.



environment, by increasing the gap between q and u, leads to a further

decrease in the output level.

Although the existing work mostly focuses on the negative effect of
exchange rate risk on trade flows, there exist theoretical and empirical
studies that this effect might be positive or zero. If traders have more
information than the average participant in the foreign exchange market,
exchange rate risk may increase the volume of trade, not decrease it, as
discussed by Ascheim et al. (1993). In addition, trade can be viewed as an
option held by the firms. Like other options, its value can rise with volatility
(Assery and Peel (1991)). As a result, higher exchange rate risk does not

necessarily leads to a decline in trade flows.

Under perfect competition, convexity in the profit function, and symmetric
costs of capital adjustment and risk neutrality, increases in exchange rate
volatility will positively affect exports. Relaxation of risk neutrality and
symmetric costs, on the other hand, leads to the traditional results (Qian and
Varangis (1994)). In the hysteretic models of trade, Baldwin and Krugman
(1989) considers a model where international trade involves significant non-
recoverable costs. In that case, exchange rate volatility can affect trade flows
even if agents are risk-neutral. However, the direction of this effect is

ambiguous.



1.2. Empirical Works

In an empirical study, Koray & Lastrapes (1989) distinguished the fixed
and flexible exchange rate period and tested the relationship between real
exchange rate volatility and bilateral imports of the U.S. from the United
Kingdom, Germany, France, Japan and Canada using vector autoregression
(VAR) model. Their estimation covered the period 1959 to 1985 and used
monthly data. The estimation period for the fixed rate sample was February
1961 to July 1971; for the flexible period they used data from April 1975 to
December 1985. They found a weak relationship between volatility and
imports but the impact of volatility on imports increased from the fixed

exchange rate regime to the flexible rate regime.

Pozo (1992) examined the influence of exchange rate volatility on the real
British exports to US using annual data from 1900 to 1940. She used two
measurements of exchange rate uncertainty; standard deviation of monthly
real exchange rate for a period of one year and conditional variance from a
GARCH process. She found via both measurements that exchange-rate
volatility had a depressing effect on the volume of international trade in the
early 1900s. She also used dummy variables in this model to control the
changes in the international monetary system and found that the fixed and
perfectly flexible exchange rate regimes are more conducive to trade than

the managed floating exchange rate regime.



Dominguez & Tesar (2001) tested the relationship among exchange rate
movements, firm value and trade. Their aim was to find out whether firm
level exchange rate exposure is related to trade flows or not. They selected a
broad sample of firms from eight countries (Chile, France, Germany, Italy,
Japan, the Netherlands, Thailand and the United Kingdom) using firm and
industry level information between 1980 and 1999 and they included dummy
variables for firm size in their regression. Their results suggest that
significant fraction of firms in these countries is exposed to exchange rate
movements but there is little evidence of systematic link between exposure
and trade. However, they found that firm-exposure will be lower where trade
is “high” in its industry. This, in turn, suggests that firms in highly
“internationalized” industries are the most aware of exchange rate risk and

the most likely to hedge exchange rate exposure.

Mohsen Bahmani-Oskooee (1991) analyzed the effects of exchange rate
uncertainty on the import and export volumes. Estimation sample included
quarterly data for the 1975-85 period for seven developing countries (Brazil,
Greece, South Korea, Pakistan, the Philippines, Thailand and Turkey). The
standard deviation of the quarterly percentage changes in the real effective
exchange rate is used to measure the exchange rate volatility. He found that
exchange rate uncertainty had an adverse effect on the imports of Korea,
Pakistan, Thailand and Turkey as well as on the exports of Greece and

Turkey and a positive effect on the exports of Brazil and Korea.



Assery and Peel (1991) examined the effects of exchange rate volatility on
exports using quarterly data for Australia, Japan, The United Kingdom, The
United States, and West Germany over a period between 1972 and 1987.
They found that real exchange rate volatility has a significant impact on

exports and, except for the UK, this effect is positive.

Caporale and Doroodian (1994) tested the effects of exchange rate
uncertainty on the U.S imports from Canada by using a bivariate GARCH-M
model and monthly data for the period from January 1974 to December
1992. They reported that exchange rate risk has depressing effects on

imports.

Chowdhurry (1993) investigated the impact of exchange rate volatility on
the trade flows of G-7 countries (Canada, France, Germany, Italy, Japan, the
United Kingdom, and the United States) using quarterly data for 1973-1990
period. Chowdhurry used an error correction model for the analysis. The
explanatory variables used in this model are the real foreign economic
activity, relative price, and the moving sample standard deviation of the
growth rate of the exchange rate to measure volatility. He found that
exchange rate volatility has a significant and negative effect on the volume

of exports for all countries.

Grobar (1992) investigated the relationship between real exchange rate
uncertainty and the manufacturing exports of ten developing countries

(Argentina, Brazil, Colombia, Greece, Malaysia, Mexico, Philippines, South

10



Africa, Thailand, Yugoslavia) using quarterly data over the period 1963-1985.
She used four different uncertainty measurements in her study, all of which
were highly correlated. These were: the standard deviation of the quarterly
percentage change in the real exchange rate, the standard error of the real
exchange rate estimated from a trend equation, the standard error of the
real exchange rate estimated from a first-order autoregressive equation and
estimation of an ARCH model. She found that real exchange rate uncertainty
had a significant negative impact on developing country manufacturing

exports.

Hasan Vergil (2002) investigated the effects of exchange rate volatility on
Turkey’s real exports to the United States, Germany, France, and Italy using
monthly data for the period 1990:1-2000:12 in the context of a multi-variate
error-correction model. He used two measurements of exchange rate
uncertainty; standard deviation of the percentage change in the real
exchange rate and the variance of the real exchange rate around its
predicted trend. After comparing the two versions, he saw that they have
very strong correlations for each country, and only the first version of the
volatility measure is used as one of the explanatory variables with the foreign
economic activity and the bilateral exchange rate in the real export
equations. He found that long-run relationship between Turkey’s real exports
and its exchange rate volatility is negative and statistically significant for
Germany, France and the United States while the short-run impact of the

exchange rate volatility is statistically insignificant except Germany. This, in

11



turn, suggests that utilization of forward exchange markets to fully hedge
exchange rate risk may have made exchange rate volatility less of a factor in
explaining real exports to these countries in the short-run. His results provide
strong evidence that exchange rate volatility has a significant negative long-

run effect on real exports.

Bailey, Tavlas and Ulan (1986), examined the impact of exchange rate
volatility on real exports using quarterly data for the Seven Big OECD
countries — Canada, France, Germany, Italy, Japan, the U.K., and the U.S for
the period 1973- 1984. The absolute value of the percentage change in the
exchange rate was employed to measure the exchange rate volatility. They
found that exchange-rate variability has not adversely affected exports of

any of the Seven Big countries over the flexible-rate period.

Baum, Caglayan and Ozkan (2004) investigated the impact of exchange
rate volatility on real international trade flows utilizing a 13 country dataset,
which includes U.S., Canada, Germany, U.K., France, Italy, Japan, Finland,
Netherlands, Norway, Spain, Sweden, and Switzerland on a monthly basis.
They used monthly bilateral real exports in each direction for 1980-1998
period. They utilize daily spot exchange rates to compute one month-ahead
exchange rate volatility from the intra-monthly variations in the exchange
rate. They find that on average the total effect of exchange rate uncertainty

is positive.

12



Cushman (1986) argued that the effect of exchange rate risk on bilateral
trade flows depends on its relative relation to the other bilateral exchange
rate risks. His results suggest that exchange rate risk plays an important role
in depressing trade volume and “third country” effects increase the

importance of these effects®.

There is a much wider literature on the relationship between exchange
rate risk and trade flows (see for example, Hooper and Kohlhagen (1978),
Gagnon (1993), Thursby and Thursby (1987), Kumar and Dhawan (1991),
Grobar (1993) etc). However, they all find different results using different
volatility measures, different trade variables, different countries, different
estimation periods, and different estimation methods. Solakoglu
(forthcoming) examines the sensitivity of the relationship between exchange
rate volatility and trade flows using Extreme Bound Analysis and finds that

the relationship is not robust (fragile).’

% The following example clarifies the meaning of third country effects. Suppose that there are three
trading partners: countries A, B, and C. If exchange risk between countries A and B, »p, increases,
traditional studies assume that this depresses the trade between A and B. However, if at the same time
the exchange risk between countries A and C, ac, increases to the point where o > ac, then trade
between countries A and B may increase owing to the switching of country A’s trade from country C
to country B.

TA good but old survey is Cote (1994).

13



1.3. Risk Measures

As we mentioned in the previous section, all studies employ different
measures/proxies of exchange rate risk in their estimations. Given that
exchange rate risk is unobservable, this should be expected. However, given
the wide nature of measures, one shouldn’t be surprised that there is no
agreement on the direction and size of the relationship. Some of the

measures used in the literature is provided below.
Measure 1: Absolute value of the percentage change in the exchange rate.
Measure 2: Moving standard deviation of the exchange rate.

Measure 3: Squared residual from the ARIMA process fitted to the

logarithm of real exchange rate.

Measure 4: Moving sample standard deviation of the growth rate of the

real exchange rate.
Measure 5: Four-quarter standard deviation of real exchange rate.

Measure 6: Variability of the yearly percentage changes of the bilateral
exchange rate between country i and j around the mean observed during
subperiod k, k=a,b.

Measure 7: Variance of the spot rate for the 13 weekly observations

during each quarter.

Measure 8: Variance of the forward rate for the 13 weekly observations

during each quarter.

14



Measure 9: Average absolute difference between the previous forward

rate and the current spot rate.

Measure 10: Exchange rate variability is explained by openness, terms of
trade disturbances, real productivity shocks, domestic monetary

disturbances, and domestic inflation disturbances.

Measure 11: A function of conditional variance from a GARCH or ARCH

process.

Measure 12: Standard deviation of monthly real exchange rate for a

period of one year.

2
. t ; t _ . .
Measure 13; mSui-minSey +[1+<Xl pxy)] where X is nominal exchange rate, XP
X

min S} i
is the equilibrium exchange rate, and max and min are over a given time

interval of size k up to time t.

Measure 14: {.i 'XX.X ']{1 z 'XX_X 'there X* is the equilibrium or PPP
exchange rate, and k<10.

Measure 15: Variance of the monthly spot exchange rate around its

predicted trend where trend is estimated as
log st=ap+a; t+a; t* +e

The mean of these measures over a year is used as the relevant risk

measure.

Measure 16: Volatility calculated from the intra-monthly variations in the

exchange rate.

15



CHAPTER II

FOREIGN TRADE OF TURKEY

This chapter provides information about Turkey’s foreign trade activities

between the years 1990 and 2004.
2.1. Developments in Foreign Trade

Beginning from the year 1980, Turkey changed its economic development
policy from “import substituting industrialization” to “export led growth”
strategy. Trade played a minor role in the economy until 1980 but grew
rapidly thereafter and Turkey became a more and more open economy as
time passed. Economy opened up to world trade, export-promoting
incentives were initiated (including tax exemptions, rebates and favorable
credit terms), direct import controls have been eliminated, and quantity
restrictions have been dismantled. State intervention in the economy was
reduced to minimum level.® As a result of these efforts, Turkey’s foreign
trade has increased between the years 1980 and 2004. °

As shown in Table 1, exports which were $ 13 billion in 1990 rose to $
21.6 billion in 1995 and $ 27.8 billion in 2000. Turkey showed a great
performance in exports in 2001, 2002, 2003 and 2004. Turkey’s exports grew

by 12.8, 15.1, 31 and 33.6 percent respectively in these four years. Imports

8 http://www.dtm.gov.tr/ead/english/basinyayin.doc
The volume of foreign trade consisted of 23.4 percent of the GNP in 1990 while this share rose to

40.8, and 54.7 percent in 2000 and 2004, respectively (See Appendix B Table 1).
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of Turkey, which were $ 22.3 billion in 1990, grew by 12 percent annually on

average between 1990 and 1995, and reached $ 35.7 billion in 1995. The

average annual growth rate between 1995 and 2000 was 10,5 percent.

TABLE 1. TURKEY’S FOREIGN TRADE ($ MILLION)

1990 | 1995 2000 2001 2002 2003 | 2004
Exports (FOB)| 12.959 21.637 27.775 31.334 36.059 47.253| 63.121
%o Change - 66 28 12.8 15.1 31 33.6
Imports (CIF) 22.302 35.709 54.503 41.399 51.554 69.340| 97.540
% Change - 60 53 -24 24,5 34,5 40,4
Volume 35.261 57.346 82.278 72.733 87.613| 116.593| 160.661
Balance -9.343| -14.072] -26.728| -10.065] -15.495 -22.087| -34.419
Exp./Imp. 58,1 60,6 51,0 75,7 69,9 68,1 64,7

Exports of Turkey which were $ 27.775 billion in 2000 rose to $ 63.017

billion in 2004 (As shown in Figure 1).

FIGURE 1. TOTAL EXPORTS OF TURKEY BETWEEN THE YEARS
2000 AND 2004
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Imports of Turkey which were $ 54.503 billion in 2000 declined to 41.399

in 2001 and than rose to $ 97.341 billion in 2004 (As shown in Figure 2).

FIGURE 2. TOTAL IMPORTS OF TURKEY BETWEEN THE YEARS
2000 AND 2004

TOTAL IMPORT
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Series1|  54.503 41.399 51.554 69.340 97.341
YEARS

The export/import ratio declined from 58.1 percent in 1990 to 51.0
percent in 2000 as a result of the high rate of increase in imports. But then,
this ratio rose to 68.1 percent by the year of 2003 and in the year 2004,

export import ratio has declined to 64,7%(As shown in Figure 3).

FIGURE 3. EXPORT/IMPORT RATIO OF TURKEY BETWEEN THE
YEARS 2000 AND 2004
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2.2. Main Developments In Exports

The structure of exported goods has also changed much from mainly
agricultural products and raw materials to higher value added industrial
products.!® The share of export of agricultural products in total exports
decreased from its %25,5 in 1990 to 10.3 percent in 2004. On the other
hand, exports of agricultural products showed a good performance especially
in 2003 and 2004, rised by %29,7 and %23,3 respectively. But even in these
years, since increase in agricultural products exports was lower than increase
of total exports, share of agricultural products continued to decline. Also the
share of mining products in total exports decreased from its %6.8 in 1990 to

4,6 percent in 2004 (Table 2).

' http://www.dtm.gov.tr/ead/english/basinyayin.doc
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TABLE 2. SECTORAL BREAKDOWN AND GROWTH (%) OF TURKEY'S
EXPORTS BY WTO DEFINITION ($ MILLION)

1990 [(%)| 1995 | (%) | 2000 | (%) | 2001 | (%) | 2002 | (%)| 2003 | (%) | 2004
1-Agricultural 3.3007.6| 4.555-3.1| 3.855/12.8| 4.349| -6.8 | 4052(29.7| 5257/23.3| 6.484
Products
i-Food 2.905(9.2| 4.239-3.3| 3.543(12.8| 3997 -8.2 | 3.668|29.1| 4.735/24.1| 5.875
li-Agricutural 3951-4.0] 316|-0.2| 313[12.5| 352/ 9.1 | 384/36.0| 522/ 16.6| 609
Raw Materials
2-Mining Products 876(2.9| 1.003| 3.1 | 1.157| 6.8 | 1.236 21.1 | 1.497/34.3| 2.011|42.8| 2.871
3-Manufactures 8.778/16.6| 16.064| 8.3 |22.699/13.0| 25.661| 18.0 | 30.288(30.7| 39.594| 34.8 | 53.476
i-Iron and Steel 1.490/6.5| 1.972|-1.1| 1.865(34.0| 2.500 13.2 | 2.831/13.1| 3.342|78.7 | 5.974
ii-Chemicals 747|3.8| 890 7.9 | 1.24310.0| 1.367| 11.4 | 1.523(24.3| 1.893|35.4| 2.563
lii-Other Semi 67223.3| 1.455(11.3| 2.280|15.1| 2.625 19.6 | 3.139/32.0| 4.143|32.3| 5.480
manufactures
Iv-Machinery and 855(36.3| 2.406|27.7| 5.740(24.6| 7.153| 20.7 | 8.632|43.3| 12.370| 47.7 | 18.265
Transport Equi.
v-Textiles 1.440(15.2| 2.532| 9.3 | 3.706| 6.4 | 3.943| 8.2 | 4.268/23.3| 5.262|22.1| 6.426
vi-Clothing 3.331|16.8| 6.121| 1.5 | 6.586| 1.1 | 6.661| 21.5 | 8.094|23.1| 9.962| 12.3 | 11.191
vii-Other
243[36.5| 687|17.2| 1.279|10.5| 1.413| 27.4 | 1.800|45.6| 2.622|32.6 | 3.477
Consumer Goods
4-Other Products 540.00  15|64.0|  63]41.3 89/149.4| 222|76.0| 391|-27.0| 285
TOTAL 12.959(13.4) 21.637| 5.7 |27.775/12.8| 31.334| 15.1 | 36.05931.0| 47.253| 33.6 | 63.121

Note: The Growth percentages are for the years 1990 to 1995, 1995 to 2000, 2000 to 2001,
2001 to 2002, 2002 to 2003 and 2003 and 2004.

On the contrary, export of manufactured products increased its share in
total exports from 1990 to 2004. This share rose from 67.7 percent in 1990
to 84.7 percent in 2004. The rate of increase in the exports of manufactured
goods reached to 30.7 percent annual growth rate in the year 2003 and 34.8

percent in 2004.
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The machinery and transport equipment sector had the most significant
share in exports in 2003 and 2004 and its share in total exports increased to
29 percent from its level of 6.6 percent in the year 1990. Export of clothing
sector made up 28.3 percent of total exports in 1995 but its share decreased

to 17.8 percent in 2004 (Table 3).

TABLE 3. SECTORAL SHARE OF TURKEY'S EXPORTS BY WTO
DEFINITION (%)

1990 1995|2000 2001 2002 | 2003 | 2004

1-Agricultural 255 211 13.9 139 112 111 10.3

Products
i-Food 22.4| 19.6/ 12.8/ 12.8/ 10.2] 10.0 9.3
ii-Agricutural Raw
Materials 3.0 1.5 1.1 1.1 1.1 1.1 1.0
2-Mining Products 6.8 4.6 4.2 3.9 4.2 4.3 4.6
3-Manufacturing 67.7) 74.2| 81.7] 81.9] 84.00 83.8/ 84.7
i-Iron and Steel 11.5 9.1 6.7 8.0 7.9 7.1 9.5
ii-Chemicals 5.8 4.1 4.5 4.4 4.2 4.0 4.1
li-Other Semi 52| 67 82 84 87 88 87
manufactures

iv-Machinery and
Transport Equi.
v-Textiles 11.1} 117} 13.3] 12.6/ 11.8] 11.1] 10.2

vi-Clothing 5.7 283 237 213 224 211 178
vii-Other Consumer| 4 o/ 35 46 45 50 55 55

6.6 11.1] 20.7| 22.8/ 23.9] 26.2| 29.0

Goods
4-Other Products 0.0 0.1 0.2 0.3 0.6 0.8 0.5
TOTAL 100.0/ 100.0/ 100.0{ 100.0| 100.0f 100.0{ 100.0

Note: We made our survey for textile and clothing industries.
2.3. Exports By Country Groups

Europe is the most important market for Turkish exports. In particular,
European Union (EU) members are a country group that has a major share in

Turkey’s exports. Exports to the EU (25) were 7.3 billion dollars in 1990 and
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reached to 34.4 billion dollars at the end of 2004. It's share in total exports

were 56.5 percent in 1990, but fell down to 54.6 percent at the end of 2004.

Middle East countries and North America (especially USA) are another
important country groups for Turkey’s exports. Exports to these country

groups were 7.2 and 5.2 billion dollars respectively (Table 4).

TABLE 4. EXPORTS BY COUNTRY GROUPS ($ MILLION)
AND ITS % SHARE

1990 | (%) | 1995 | (%) | 2000 | (%) | 2001 | (%) | 2002 | (%) | 2003 | (%) | 2004 | (%)

EU (25) 7.327| 56.5/11.722| 54.2/15.085| 54.3|16.854| 53.8/19.468| 54.0{25.899| 54.8| 34.399 54.6

EU (15) 7.177| 55.4{11.078| 51.2/14.510| 52.2/116.118| 51.4{18.459| 51.2/24.484| 51.8 32.538| 51.6
Europea Free
Trade 333 2.6] 294| 1.4 324/ 1.2] 316] 1.00 409 1.1 538 1.1 657, 1.0
Association
Commonwealth
of Independent 531 4.1 2.066| 9.5 1.649| 5.9 1.978| 6.3] 2.279| 6.3 2.963| 6.3 3.956| 6.3
States

Russia 0.0/ 1.238| 5.7 644 2.3 924/ 2.9 1.172| 3.3| 1.368 2.9 1.859 2.9
North America 1.032| 8.0 1.610| 7.4 3.309| 11.9| 3.297| 10.5| 3.596| 10.0, 3.973| 8.4 5.174 8.2

USA 968| 7.5 1.514| 7.0, 3.135| 11.3| 3.126| 10.0| 3.356| 9.3| 3.752| 7.9 4.832 7.7
Latin America 44| 0.3 110{ 0.5 239 0.9 329 1.00 257, 0.7, 215 0.5 420 0.7
Africa 747| 5.8 1.062| 4.9 1.373| 4.9 1.521] 4.9 1.697| 4.7| 2.131| 4.5 2.963 4.7
Middle East 1.527| 11.8| 1.944| 9.0, 2.211| 8.0| 2.892| 9.2 3.105| 8.6/ 4.994| 10.6| 7.238 11.5
Others 1.417| 10.9| 2.829| 13.1] 3.586| 12.9| 4.146| 13.2| 5.248| 14.6| 6.540| 13.8 8.315| 13.0
Total 12.959| 100(21.637| 100/27.775| 100131.334| 100{36.059| 10047.253| 100/ 63.121] 100

Table 5 presents the 10 leading countries in Turkey’s exports between the
years 2001 and 2003. They had an average amount of 59.63 percent of

Turkey’s exports for the years 2001, 2002 and 2003. The seven European
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Union countries had the 45.45 percent of total exports in 2003 and Germany

was the leader country with 15.9 percent. Euro and dollar is the commonly

used currencies by these countries (70% uses $ and € in their transactions).

This supports the idea that Turkey’s exports are influenced mainly by the

change in Euro and Dollar values.

TABLE 5. LEADING 10 COUNTRIES IN TURKEY'S EXPORTS FOR THE
YEARS 2001-2003 ($ MILLION)

Z un Z un Z un
g™ g™ L
NO | COUNTRIES | 2001 g:c 5 O | 2002 g:c 5 o | 2003 % 5 ©O| CURRENCY
T F X T F X TF X
[0p] L [7p) 1N n 10
1 | Germany 5.367 17.13 5.869 16.28 7.453 | 15.90 Euro
2 | USA 3.126 9.98 3.356 9.31 3.736 | 7.97 Dollar
3 | United 2175| 6.94| 3.025| 839 3659| 7.81 ound
Kingdom Sterling
4 | Italy 2.342 7.47 2.376 6.59 3.167| 6.76 Euro
5 | France 1.895 6.05 2.135 5.92 2.818| 6.01 Euro
6 | Spain 950 3.03 1.125 3.12 1.781 3.80 Euro
7 | Netherlands 892 2.85 1.056 2.93 1.520 3.24 Euro
8 | Russia 924 2.95 1.172 3.25 1.363 | 2.91 Rouble
9 | Israel 805 2.57 861 2.39 1.067 | 2.28 | New Shekel
10 | Greece 476 1.52 590 1.64 903 1.93 Euro
TOTAL 18.953| 60.49 | 21565 59.80| 27.467 | 58.50 | U0 * Doler
First 18 Countries | 22.056 70.39 | 25.218 69.94 | 32.634 | 69.94 70.04%
Total Exports 31.334 100 | 36.059 100 | 46.878 100
2001/2002/2003 AVERAGE
2001/ 2002/ 2(.)03 A\_/erage Exports For 22.662 | % For 10 Countries Share 59,63
10 Countries in Million Dollars .
in Total Exports
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2.4. Basic Developments in Imports

The import of intermediate goods constitutes an important part of total

imports. In the first half of 1990s, the share of the import of intermediate

goods was 72.3% and decreased to 68.8 percent at the end of 2004. The

share of investment good and consumption goods

percent respectively.

were 18.1 and 12.6

In 2001, Turkey went into an economic crisis'! and the amount of import

decreased from its 54.503 billion dollars in 2000 to 41.399 billion dollars in

2001(Table 6).

TABLE 6. SECTORAL BREAKDOWN ($ MILLION) AND SHARES (%)
OF TURKEY'S IMPORTS BY BEC CLASSIFICATION

1990 | (%) | 1995 | (%) | 2000 | (%) | 2001 | (%) | 2002 | (%) | 2003 | (%) | 2004 | (%)
IGn(;’f;sme”t 4.038 18.1 8.119| 22.7 11.346| 20.8 6.967| 16.8 8.496| 16.5 11.475 16.5 17.659 18.1
é"gg&r:ediate 16.114| 723 25.035 70.1 35.708| 65.5 29.970| 72.4 37.443| 72.6 49.490, 71.4 67.035 68.8
gggzusmption 2.114| 95| 2456 6.9 7218/ 13.2 4.082] 9.9 5.004| 9.7 7.899| 114 12.345 12.6
Others 32| 01 95 03 231 04 38| 09 6100 1.2 475 07 500 0.5
Total Imports | 22.298| 100.0] 35.705| 100.0 54.503| 100.0] 41.399| 100.0 51.554| 100.0| 69.340| 100.0 97.540 100.0

2.5. Turkey’s Imports by Country Groups

European Countries have an important share in Turkey’s imports as shown

in table 7. Commonwealth of Independent States (CIS)'? and Middle East

" http://www.dtm.gov.tr/ead/english/basinyayin.doc
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countries are coming next. North America is in the fourth place as a result of

the Turkey’s intense trade relationships with the USA. The import shares of

EU in 2004 is nearly the same amount when compared with its shares in

1990's. European Free Trade Association (EFTA

)13

, CIS (especially Russia)

and other countries; North America (especially USA), Latin America, Africa

and Middle East countries have lost some of their shares in Turkey’s import.

TABLE 7. TURKEY'S IMPORTS ($ MILLION) AND
SHARES (%) BY COUNTRY GROUPS

1990 | (%) | 1995 | (%) | 2000 | (%) | 2001 | (%) | 2002 | (%) | 2003 | (%) | 2004 | (%)
EU (25) 10.219 45.8|17.255| 48.3]27.388 50.2(18.949 45.824.519 47.633.495| 48.3/45.428| 46.7
EU (15) 9.898 44.4(16.861| 47.226.610, 48.8|18.280 44.2123.321| 45.231.696| 45.7/42.347| 43.5
European Free
Trade 597| 2.7| 892 2.5/ 1.155| 2.1 1.481] 3.6| 2.512| 4.9| 3.396] 4.9 3.890| 4.0
Association
North America | 2.464] 11.0| 4.017| 11.2| 4.167 7.6| 3.390, 8.2| 3.421| 6.6| 3.741] 5.4 5.066| 5.2
USA 2.282| 10.2| 3.724 10.4| 3.911| 7.2 3.261] 7.9| 3.099] 6.0| 3.496, 5.0 4.697| 4.8
Commonwealth
of Independent| 1.247| 5.6/ 3.315 9.3| 5.693] 10.4| 4.630 11.2| 5.555 10.8| 7.777| 11.2/12.886| 13.2
States
Russia 2.082| 5.8| 3.887 7.1] 3.436| 8.3| 3.892| 7.5/ 5.451] 7.9 9.027| 9.3
Latin America 546/ 2.4/ 704 2.0f 6200 1.1] 447, 1.1 635 1.2|1.169 1.7 1.470 1.5
Africa 1.336) 6.0 1.384) 3.9| 2.714 5.0 2.819 6.8| 2.696, 5.2| 3.338 4.8 4.781| 4.9
Middle East 2.513| 11.3] 2.645 7.4| 3.122| 5.7/ 2.811] 6.8| 2.983| 5.8| 4.059 5.9 5.139| 5.3
Others 3.380| 15.2| 5.497| 15.4| 9.643| 17.7| 6.872 16.6| 9.234| 17.9|12.365| 17.8/18.880| 19.2
Total 22.302/100.035.709/100.0/54.503) 100.041.399/100.0{51.554/100.0/69.340100.0/97.540(100.0

12 CIS countries are Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, Kyrgzstan, Moldova, Russia,
Tajikistan, Turkmenistan, Ukraine and Uzbekistan.
3 EFTA countries are Iceland, Liechtenstein, Norway, and Switzerland.
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Table 8 presents the 10 leading countries in Turkey’s imports between the

years 2001 and 2003. 10 leading countries had an average amount of 58.68

percent of Turkey’s imports for the years 2001, 2002 and 2003. The six

European Union countries had the 39.84 percent of total imports in 2003 and

Germany was the leader country with 13.68 percent. Euro and dollar is the

commonly used currencies by these countries with a percentage of 60.

TABLE 8. LEADING 10 COUNTRIES IN TURKEY'S IMPORTS FOR THE
YEARS 2001-2003 ($ MILLION)

Z un Z un Z un
=4~ =4~ L=<
NO | Countries 2001 EE '5 O 2002 EE 5 o 2003 EE 5 O CURRENCY
I - > T+ > T+ =
) — ) — ) —
1 Germany 5.335 12.89 7.042 | 13.66 9.400 | 13.68 Euro
2 Italy 3.484 8.42 4.097 7.95 5.446 7.92 Euro
3 Russia 3.436 8.30 3.892 7.55 5.420 7.89 Rouble
4 France 2.284 5.52 3.053 5.92 4.158 6.05 Euro
g |United 1914| 462| 2438 473| 3.471| 505 FPound
Kingdom Sterling
6 USA 3.261 7.88 3.099, 6.01 3.420| 4.98 Dollar
7 Switzerland 1.227 2.96 2.143 4.16 2.957 4.30 Euro
People's Renminbi-
8 Republic of 926 2.24 1.368 2.65 2.596 3.78
; Yuan
China
9 Spain 1.066 2.57 1.419 2.75 1.953 2.84 Euro
10 | Japan 1.307 3.16 1.466 2.84 1.914 2.78 Yen
Total 24.240| 5855 30017| 58.22| 40735 59.26| "rOFDONr
First 18 Countries | 31.266 75.52 | 37.964 | 73.64 | 51.394 | 74.77 74.64%
Total Imports 41.399 100 | 51.554 100 | 68.734 100
2001/2002/2003
o)
2001/2002/2003 Average Exports For 31.664 Average % For 10 58,68

10 Countries in Million Dollars

Countries Share in Total

Imports
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CHAPTER III

EXCHANGE RATE RISK AND FIRM BEHAVIOUR:

CASE OF TURKISH FIRMS

In this chapter, the relationship between exchange rate risk and trade
flows is tested using firm level data from Turkey. This relationship is

examined for imports, exports and total trade.
3.1. Data

The main source of the firm level data is from Istanbul Stock Exchange
official web site.!* Data is obtained for the period 2001-2003. Out of the 500
largest companies, only 143 companies had international transactions within
this period and hence included in our analysis. To use a similar, to some
degree, functional forms, country level data is also obtained for gross
domestic product and consumer price indices for the same period for major
trading partners'®. Gross Domestic Products (GDP) data is obtained from
World Bank!® and Consumer Price Index (CPI) data (except for Turkey) is
obtained from Bureau of Labor Statistics official web site;” Consumer Price
Indexes, Sixteen Countries, 1950-2004. These data prepared by the U.S.
department of Labor, Bureau of Labor Statistics, and Office of Productivity

and Technology in June 6, 2005. the CPI data of Turkey is obtained from the

' http://www.imkb.gov.tr/sirket/sy.htm

15 For major trading partners, we obtained information for Germany, United Kingdom, United States,
Italy, Netherlands, Spain, France and Sweden. However, we used information for the 5 major trading
partners in the estimations. These countries were: Germany, France, Spain, the UK and the US.

'° http://devdata.worldbank.org/data-query/

"7 http://www.bls.gov/fls/flscpian.pdf
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official Web site of Republic Of Turkey, Prime Ministry State Institute Of

Statistics.!®

On average, companies that we included had an age of 35 years. In other
words, these companies have been operating for 35 years and they had
experience to manage crises and risks in their operating life. Average number
of employees was 890 in 2001-2002 periods and it decreased to 862 in 2002-
2003. As expected, they carried a loss, on average, in the operating year of
2001 due to the financial crisis in Turkey, but they had profitable operations
in 2002 and 2003. While exports increased by 64 percent from 2001 to 2003,

imports also increased by about 60 percentage points.

Sectoral breakdown of the firms was as follows: 19.6% of the companies
were operating in textile/clothing industry. While Food industry companies
constituted 11.2% of the total, constructions industry had 9.8 % of the total.
Paper and similar products (including printing and publication) and electrical
machinery and apparatus had 13 firms and 9.1%. 10 firms were operating in
chemical materials sector and in transport equipment sectors, both

constituting 7% of the total.

'® http://www.die.gov.tr/
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TABLE 9. DISTRIBUTION OF SECTORS

CUMULATIVE
NO SECTOR FREQUENCY | PERCENT PERCENT
TEXTILE/CLOTHING
' | INDUSTRY 28 19,6 19,6
FOOD AND SIMILAR
2 PRODUCTS 16 11,2 30,8
3 | CONSTRUCTIONS 14 9,8 40,6
PAPER AND SIMILAR
PRODUCTS(INCLUDING
4 | PRINTING AND 13 91 49,7
PUBLICATION)
ELECTRICAL MACHINERY AND
5 APARATUS 13 9,1 58,8
6 | CHEMICAL MATERIALS 10 7,0 65,8
7 | TRANSPORT EQUIPMENT 10 7,0 72,8
8 OTHER SECTORS 39 27,2 100

46.9% of the companies had their headquarters in Istanbul. Third largest
city in Turkey, Izmir, was the home of 21 companies’ headquarters and was
second in the ranking. Third and fourth in ranking were Izmit and Bursa with
12 and 10 companies, respectively. Remaining 33 companies had their

headquarters in other cities of Turkey.
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TABLE 10. DISTRIBUTION OF CENTERS

NO |  CENTER FREQUENCY | PERCENT Rt

1 | ISTANBUL 67 46,9 46,9
2 | izMiR 21 14,7 61,6
3 |izmiT 12 8,4 70
4 | BURSA 10 7 77
5 | OTHER CITIES 33 23 100

3.2. Modeling Methodology

Our sample data consists of multiple observations, over time, on many

observational units, companies. By combining time-series and cross-section

information in a panel data analysis, we will have flexibility in modeling the

relationship. In panel data estimation, one can either use fixed effects

model or random effects model. In fixed effects model, company specific

effects are taken as constant over-time and specific to the company (or

cross-section unit of the analysis). In that case, having company-specific

dummy variables will serve the purpose. In the random effects specification,

company-specific effects are drawn randomly from a distribution that enters

the model identically in each period®®.

In the following analysis, we test the effect of exchange rate volatility on

trade flows by estimating the following regression equation;

Q, =u+X, B+,

i=1,...143 and t=2001,2002, and 2003

' For a detailed discussion of Panel data estimation, see Econometric Analysis by W. Green (1997)
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where Qi is log of trade flows (export, import or trade volume) for
company i for year t. The vector Xi; includes a measure of economic activity
in the importing country?®, a relative price measure expressed as the ratio of
foreign to domestic prices?!, the bilateral exchange rate measured as the
price of foreign currencies in terms of the local currency??, and a measure of
volatility, all in natural logarithm, for the export equation. For import
equation, measure of economic activity is proxied by the GDP levels in
Turkey, again in natural logarithm. Exchange rate volatility is measured by
the standard deviation of the monthly bilateral exchange rate in a particular

year®.
In different specifications, we also tried to test the impact of two factors:

(a) for export equation, the dependence on foreign sales by interacting
percent in sales (PIS) with volatility measure. For import equation, percent in

cost (PIC) measure is used.

(b) the coverage ratio of imports to exports (or inverse for import
eugation). Again, this variable (COVER) is interacted with the risk measure.
For total trade flow, we used [1+abs(cover-1)] to give the lowest value for

the case where import value matches export value.

2 In obtaining the proxy for measure of economic activity in the importing country, we used GDP
figures for the 5 major trading partners by calculating a weighted average GDP with equal weights.
*!'In calculating relative price, we used an average price index calculated for the 5 major trading
partners. We used consumer price indices.

*? Since 5 major trading partners have US dollars and Euros as their currency, YTL/$ and YTL/€ are
used in the estimations.

*? Price of US dollar and Euro volatility average is used as the proxy in estimations.
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3.3. Results and Discussion

3.3.1. Exports and Volatility

Table 11 presents estimation results for export equation for three different

specification. All firms are included in this estimation. For all specifications,

Ordinary Least Squares (OLS), fixed and random effects model results are

provided.

TABLE 11. EXPORTS AND EXCHANGE RATE RISK - ALL SECTOR

Specification 1

Specification 2

Specification 3

Variable OLS | Fixed | Random OLS Fixed Random oLS Fixed Random
LVOL -0012| -.0791|  -.0717 0411 -.0403 -.0339 2672 .0025 0181
gtfgrdard 2272 | 8198 0819 2206 0725 0724 2215 0754 0753
VOLCOV L0026 *%x | 0023 *** | 0023 ***| 0025 ***| 0023 ***| 0023 *
Standard .0005 .0003 .0003 .0005 .0003 .0003
error
VOL*PIS 0032 *%x| 0007 *| -.0008 **
Standard .0007 .0003 .0003
error
LM test 295,644 309.71 *** 275.37 *xx
Hausman 9.47%xx 9.86 *xx 26.00 *x*
Test
Wald 0392 2747 1894 1.4485 .0031 0682

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIS, where Bl is the coefficient on risk variable. In
Model 2, PIS is not Included.

Model 1 specification includes relative prices, level of economic activity,

exchange rates, and volatility variable in the estimation®*. LVOL represents

** Given that rlative prices, level of economic activity, and exchange rates are same for all cross-
section units, it is not possible to complete the estimation in one step due to singularity problem.
Hence, we use a two-step approach and regress dependent variable on these variables individually
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log volatility, and although it is negative, it is not significant. This result is
true under OLS, fixed and random effect estimation. Lagrange Multiplier (LM)
test indicates Generalized Least Squares (GLS), not OLS, should be used for
this data. Hausman test, which tests whether fixed or random effects model

should be used, shows that fixed effects model should be preferred.

In second specification, we add coverage level as an interaction
variable with volatility. One of the best hedging tool is to use export revenue
to cover import expenses. Hence, higher the ratio of import to exports, lower
the impact of exchange rate volatility on the revenue stream in local currency
in the future®. As before LM test indicates we should use GLS, and Hausman
test indicates we should use Fixed effects model. LVOL is negative but still
insignificant. The coefficient on the intearction term (VOLCOV) is positive and
significant indicating that higher the imports, lower the impact of volatility on
exports. Nevertheless, total effect of volatility (-0.0380), as indicated by the

Wald test, is not significant.

In Model 3 specification, we include PIS (percent in sales) as a second
interaction. By doing this, we would like to see whether the impact of
volatility changes as the share of exports in total sales increases. One might
argue that as this share increase, firms will try to hedge their risk exposure,

and hence firms with higher PIS value shouldn’t be impacted from exchange

first, and then use the error term, information that cannot be explained by them, as our dependent
variable. Although this causes coefficients to be inefficient, they will still be consistent.

%3 This strategy will not eliminate all the impact of volatility on exports as future planning might still
be impacted.
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rate volatility. However, if hedging is expensive or hedging tools are not
existent, we might see a magnified effect of volatility on exports (hence, a
negative sign). Again, LM and Hausman test indicates we should use fixed
effects model. Coefficient on VOLCOV is still positive and significant, while

the new interaction is negative, in fixed effects model, and significant.

However, total effect is still insignificant.

TABLE 12. EXPORTS AND EXCHANGE RATE RISK -
CONSTRUCTION SECTOR

Specification 1 Specification2 Specification 3
Variable OLS | Fixed | Random OLS Fixed Random OLS Fixed Random
LvOL -.0013 | -.0798 -.0723 .0417 -.0404 -.0338 .2648 .0027 .0181
Standard error | .2277|.08257 .0825 2211 .0730 .0730 2223 .0760 .0759
VOLCOV .0026 *** | 0023 ***| 0023 *** | 0025 ***| 0023 ***| 0023 ***
Standard error .0005 .0003 .0003 .0005 .0003 .0003
VOL*PIS -.0031 ***| -0006 *| -.0008 **
Standard error .0007 .0003 .0003
LM test 292.35 **x* 306.32 *¥** 273.30 ***
Hausman Test 9.52 *x* 9.92 *** 25.48 ***
Wald .0402 2716 .1859 1.4143 .0033 .0675

Note: Wald test provides test statistic on Bi+B2*Cover+B3*PIS, where B1 is the coefficient on risk variable. In Model 2, PIS is

not Included.

Table 12 and 13 provides the model
Manufacturing sectors,

manufacturing, results are different than overall results. Results of some

results for Construction and

respectively. Neither for Construction nor for

manufacturing sub-sectors are provided in Appendix Tables F.1 to F.6.
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TABLE 13. EXPORTS AND EXCHANGE RATE RISK —

MANUFACTURING SECTOR

Specification 1 Specification 2 Specification 3
Variable OLS | Fixed | Random oLS Fixed Random oLS Fixed Random

LVOL -.0045 | -.0909 -.0835 0297 -.0603 -.0537 2644 -.0149 .0001
i:fgrdard 2453|0843 0843 2390 0755 0754 2404 0786 0784
VOLCOV 0024 %% | 0021 k% | 0021 ®Rk | 0023 %xx | 0021 Fkx | 0021
Standard .0005 .0003 .0003 .0005 .0003 .0003
error

VOL*PIS 0031 %%%|  -0006*| -.0008 **
Standard .0007 .0003 .0003
error

LM test 272.68 *** 282.92 *xx 252.46
Hausman 8.95 **x 9.34 ok 23,75 *kx
Test

Wald 0181 5947 4682 1.2036 0294 0010

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIS, where B1 is the coefficient on risk variable. In Model
2, PIS is not Included.

3.3.2. Imports and Volatility

In a similar way, the relationship between exchange rate volatility and
imports by these firms are analyzed and results are provided in tables 14, 15
and 16. In table 14, instead of using share of exports in sales, we used share

of imports in cost and inverse of coverage ratio (exports over imports).
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TABLE 14. IMPORTS AND VOLATILITY - ALL SECTOR

Specification 1

Specification 2

Specification 3

Variable OLS | Fixed | Random oLs Fixed Random oLs Fixed Random
LVOL -.0065 | -.1310 -.1233 -.1762| -.2388 ***| -.2416 *** .5230 **| -.1782 * .0148
Standard error | .2578 | .0897 .0895 .2216 .0744 .0742 .2047 .0948 .0907
VOLCOV 0332 ¥*x | 0174 *** .0193 *#** | 0233 ***| 0172 ***| 0186 ***
Standard error .0029 .0016 .0016 .0027 .0016 .0016
VOL*PIC -.0215 **x -.0018 | -.0075 ***
Standard error .0020 .0017 .0015
LM test 249.48 *** 230.56 *** 199.53 ***
Hausman Test 1.99 21.50 *** 58.10 ***
Wald 4167 | 8.8999%** | 9,0153*%**| 6.6411*%**| 3.0336* .0834

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIC, where B1 is the coefficient on risk variable. In
Model 2, PIS is not Included.

In table 14, results for whole sample are provided. In the first
specification, there is no significant relationship between volatility and
imports. However, in specification 2, volatility has a negative and significant
impact on imports under fixed effect model (which was preferred based on
LM and Hausman tests). Furthermore, as the coverage level increases
volatility loses its negative effect, as shown by positive and significant
coefficient on VOLCOV. Total effect, -0.2214, is negative and significant as
indicated by the Wald test. In the last specification, as the share of imports

in cost increases, negative impact of volatility on imports increases. Total

effect, -0.1628, is negative and significant at 10% level.
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For construction sector (Table 15), we do not find any relationship

between volatility and imports. Although coefficient on VOLCOV is positive

and significant, total effect is insignificant in all specifications.

TABLE 15. IMPORTS AND VOLATILITY - CONSTRUCTION SECTOR

Specification 1

Specification 2

Specification 3

Variable OLS | Fixed | Random OLS Fixed Random OLS Fixed |Random
LVOL .0012 | -.0396 -.0367 .0153 -.0577 -.0427 .0891 -.0708 .0483
Standard error |.6639 | .2503 .2502 3433 .2066 .2059 .3487 .2480 2246
VOLCOV .0326 *¥** | 0148 *** | 0257 *** | 0313 ***| 0148 ***| 0245 ***
Standard error .0035 .0045 .0032 .0036 .0046 .0034
VOL*PIC -.0041 .0006 -.0046
Standard error .0037 .0062 .0038
LM test 26.73 *** 3.93 ** 4.32 **
Hausman Test .09 16.13 *** 13.26 ***
Wald .0195 .0431 .0068 1118 .0512 .0936

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIC, where B1 is the coefficient on risk variable. In
Model 2, PIS is not Included.

In table 6, results for manufacturing sector are provided. Only in second

specification, we find that volatility has a negative impact on imports. Results

for some sub-sectors of this relationship are also provided in the Appendix

Tables G.1 to G.6.
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TABLE 16. IMPORTS AND VOLATILITY - PRODUCTION SECTOR

Speccification 1

Specification 2

Specification 3

Variable OLS | Fixed | Random oLS Fixed Random oLs Fixed Random
LVOL -.0093 | -.1101 - 1892 | -.2315 *¥** | -2351 *¥* | 5996 **x -.1589 .0332
Standard error | .2753| .0976 2417 .0811 .0809 2254 .1042 .1001
VOLCOV .0327 *** | 0178 *** .0194%*x | 0223 *¥** | 0175 *** | (0185 *¥**
Standard error .0032 .0017 .0017 .0030 .0018 .0017
VOL*PIC -.0228 *** -.2051| -.0076 ***
Standard error .0023 .0019 .0017
LM test 217.45 **x* 208.77 *** 175.17 ***
iaclll'j'e ptre‘;l; .000000 000000 .000000
Hausman Test 15.47 *** 50.53 ***
Wald 4204 | 6.9878*** | 7,1528%** | 7,1502%** 1.9520 .1995

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIC, where B1 is the coefficient on risk variable. In Model 2, PIS

is not Included.

3.3.3. Total Trade and Volatility

Instead of investigating exports or imports only, we focus on total trade of

a firm (exports plus imports) and try to see whether there is a negative and

significant relationship between volatility and trade. In specification 3, we
use both share of exports in sales and share of imports in cost as interaction
variables. In addition, coverage level is defined differently and takes the

value of 1 if exports and imports are equal in value and greater than 1 if it is

different which indicates some level of exposure to risk.
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TABLE 17. VOLATILITY AND TRADE - ALL SECTORS

Specification 1

Specification 2

Specification 3

Variable oLs Fixed Random | OLS Fixed Random oLS Fixed | Random
LVOL -.0030| -.1276 ** -.1214 *| -.0018 | -.1292 ** -1232 *| .8129 *** | -0381 2123 **
Standard error | .2089 .0647 .0646 | .2088 .0648 .0647 .1895| .0980 .0897
VOLCOVT .0007 .0002 .0002 .0005| .0002 .0002
Standard error .0007 .0003 .0003 .0006 | .0003 .0003
VOL*PIS -.0127 *** | -.0025| -.0063 ***
Standard error .0015| .0017 .0014
VOL*PIC -.0145 *** | -.0006 | -.0045 ***
Standard error .0017| .0015 .0013
LM test 267.18 *** 267.31 **x* 220.28 ***
Hausman Test 2.67 3.77 43.87 ***
Wald .0010| 3.9647** 3.6158* | 17.3572*** | 1815 5.2099**

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIS+B*PIC, where B1 is the coefficient on risk variable. In

Model 2, PIS and PIC are not Included.

Table 17 provides estimation results for whole sample. When we use

specification 1, we notice that volatility impacts trade negatively and

significantly. This finding still holds in specification 2. However, coverage

interaction is close to zero and insignificant. In the last specification, there is

no significant association between volatility and trade under fixed effects

model which was selected by Hausman test.
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TABLE 18. VOLATILITY AND TRADE - CONSTRUCTION SECTOR

Specification 1

Specification 2

Specification 3

Variable OLS | Fixed | Random | OLS | Fixed | Random OLS Fixed Random
LVOL -.0025| -.0760 -.0691 .0644 | -.0606 -.0485 4274 | 4905 FF* | 4840 **+*
Standard error 3123 | .1296 1294 | .3195| .1364 .1362 .3183 .1355 .1306
VOLCOVT .0015| .0004 .0005 .0006 .0007 .0006
Standard error .0015| .0008 .0008 .0014 .0005 .0005
VOL*PIS 0136\ _ 0172 %% | - 0169 *xx
Standard error .0045 .0028 .0027
VOL*PIC .0006 .0010 .0009
Standard error .0029 .0023 .0022
LM test 21.64 *** 20.35 *** 28.54 ***
Hausman Test 1.50 2.21 74
Wald .0425| .1946 .1242 1.7219 | 12.8040*** | 13.3957***

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIS+B3*PIC, where B1 is the coefficient on risk variable.
In Model 2, PIS and PIC are not Included.

For construction and manufacturing sectors, findings are provided in table

18 and 19, respectively. In table 19, we find a surprising result where the

relationship is positive in model specification 3 under random effects model.

Although we have similar results in table 19 for manufacturing sector in

random effects model, we select fixed effects model by using Hausman test.

This specification, on the other hand, indicates that there is no relationship

between volatility and trade. Results for some sub-sectors of this relationship

are also provided in the Appendix Tables H.1 to H.6.
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TABLE 19. VOLATILITY AND TRADE — PRODUCTION SECTOR

Specification 1

Specification 2

Specification 3

Variable OLS | Fixed | Random oLs Fixed Random oLs Fixed Random
LvOL -.0037| -.1169 -1111| -.0053| -.1195* -.1142 | .8884 *** -.0375 2311 **
Standard error | .2273 .0716 .0714 2274 .0718 .0716 .2076 .1089 .0998
VOLCOVT .0007 .0002 .0002 .0005 .0002 .0002
Standard error .0007 .0003 .0003 .0006 .0003 .0003
VOL*PIS -.0122 *** -.0019| -.0058 ***
Standard error .0016 .0018 .0015
VOL*PIC -.0161 *** -.0008 | -.0050 ***
Standard error .0019 .0016 .0015
LM test 234.15 *** 234.37 *** 186.88 ***
Hausman Test 1.75 2.67 42.31 ***
Wald .0010| 2.7625* 2.5294 | 17.3296*** .1400 5.0341**

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIS+B3*PIC, where Bl is the coefficient on risk
variable. In Model 2, PIS and PIC are not Included.
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CHAPTER IV

CASE: TEXTILE INDUSTRY

In this chapter we aim to understand textile companies attitudes toward
foreign exchange risk. We prepare a survey and it consists of five section.
First of all, foreign trade activities of companies (their exports, imports and
commonly used currencies) are investigated; in the second section we try to
measure their knowledge about risk. Thirdly, we bring to light which hedging
tools are used by these companies. In the fourth section, their toughts about
future values of foreign currencies and how they estimate this value is
analyzed. In the last section, we investigate whether they manage the risk or

not.
4.1. The Choice of Sector

We selected textile sector for two reasons: there are two big industries in
Turkey’s export, first one is the machinery and transport equipment industry
(MTEI) and the second one is the textile and clothing industries. 29 percent
of the total exports were maid by MTEI and 28 percent of the total exports
maid by textile and clothing industries in 2004. In MTEI there are few
companies and all of them are managed with important capital but in textile
and clothing industries there are many small and large companies operating
in these industries and they mainly depend on international trade either for

raw raw materials or for the sale of final goods. Hence, it will be important to
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examine the relationship between exchange rate risk and trade specifically in

this chapter.

TABLE 20. SECTORAL SHARE OF TURKEY'S EXPORTS BY WTO
DEFINITION (%)
1990 | 1995 | 2000 | 2001 | 2002 | 2003 | 2004

1-Agricultural Products 25.5 21.1 13.9 13.9 11.2 111 10.3
i-Food 22.4 19.6 12.8 12.8 10.2 10.0 9.3

Maiti;’:iglr;wt”ra' Raw 3.0 1.5 1.1 1.1 1.1 1.1 1.0

2-Mining Products 6.8 4.6 4.2 3.9 4.2 4.3 4.6

3-Manufacturing 67.7 74.2 81.7 81.9 84.0 83.8 84.7
i-Iron and Steel 11.5 9.1 6.7 8.0 7.9 7.1 9.5
ii-Chemicals 5.8 4.1 4.5 4.4 4.2 4.0 4.1
iii-Other Semi

5.2 6.7 8.2 8.4 8.7 8.8 8.7
manufactures

iv-Machinery and
Transport Equi.

6.6 11.1 20.7 22.8 23.9 26.2 29.0

v-Textiles 111] 11.7] 133 126 118 111 102
vi-Clothing 257 283 237 213 224 211 178
oppOther Consumer 19 32 46 45 50| 55 55
4-Other Products 0o 01 02 o3 o6 o8 o5
TOTAL 1000, 1000 100.0] 1000 1000 100.0 100.0
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TABLE 21. COMPARISION OF CLOTHING AND TEXTILE INDUSTRY

WITH MACINERY AND TRANSPORT EQUIPMENT INDUSTRY
GR. GR. GR. GR. GR. GR.
1990 | 5| 1995 | G| 2000 | (G5 | 2001 | G | 2002 |G| 2003 | (o | 2004
1-Agricultural 3.300| 7.6 4555 -3.1| 3.855 12.8] 4.340| -6.8 4052 207 5257 233 6.484
Products
i-Food 2.905| 9.2| 4230 3.3 3543 12.8] 3997| -82 3.668 29.1 4.735 24.1 5875
ii-Agricutural 395/ -4.0  316| 02 313 1250 352| 9.1 384 360 522 166 609
Raw Materials
2-Mining Products 876| 2.9 1.003| 3.1 1.157 6.8 1236 21.1 1497 343 2011 428 2871
3-Manufactures 8.778| 16.6| 16.064] 8.3 22.699| 13.0] 25.661 18.0| 30.288| 30.7 39.594| 34.8 53.476
i-Iron and Steel | 1.490| 6.5 1.972| -1.1 1.865| 34.00 2.500| 13.2 2.831| 13.1 3.342| 78.7 5.974
ii-Chemicals 747 3.8  890| 7.9 1.243| 10.0| 1.367| 11.4 1.523| 243 1.893 354 2.563
lii-Other Semi 672(23.3  1.455 11.3] 2.280| 15.1] 2.625| 19.6| 3.139| 32.00 4.143| 32.3 5.480
manufactures
iv-Machinery
and Transport 855(36.3| 2.406| 27.7 5.740 24.6| 7.153| 20.7| 8.632|43.312.370 47.7 18.265
Equi.
v-Textiles 1.44015.2 2.532| 9.3 3.706| 6.4 3.943 8.2 4.268 23.3 5.262| 22.1 6.426
vi-Clothing 3.331116.8 6.121 1.5 6.586| 1.1 6.661 21.5 8.004| 23.1 9.962| 12.3/11.191
vii-Other
243(36.5|  687| 17.2 1.279] 105 1.413| 274 1.800| 45.6 2.622| 32.6 3.477

Consumer Goods
4-Other Products 5/ 40.0 15| 64.0 63 413 89 149.4  222| 76.0 391 -27.0 285
TOTAL 12.95913.4 21.637| 5.7 27.775| 12.8 31.334| 15.1 36.059| 31.0 47.253 33.6 63.121

Note: G.R. is the growth rate of industries.

4.2. Data

First, a list of companies operating in these industry and their addresses

are obtained from the After selecting the sector which we apply our survey

we decided to reach all firm by sending post to each of them. To do this, we

need company addresses and we gathered companies’ address data form the
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General Secretariat of Istanbul Textile & Apparel Exporters' Associations®
official web site. We found 12.018 exporter companies; 10.913 are from
Istanbul and 4239 importer companies; 3144 are from Istanbul as shown in
table 22. We combined export and import firms into one pool and looked at
the frequency of this pool. 86% of firms are operating in Istanbul which is
the biggest city and center of business environment in Turkey and textile
sector. We randomly select 333 firms from exporters which is nearly 3.1
percent of the total and 325 firms from importers which is 10 percent of the
total importers operating in Istanbul. So we totally selected 654 firms and
send the survey through mail. After waiting the survey results for two weeks,
we initiated the second phrase of data collection and reached the firms that
did not respond. After survey has been applied, the data are written in
Microsoft Excel spreadsheets and exported to SPPS for analyzing the

information.

Overall, we acquired responses for 50 firms. Although the response rate of
the survey was 7.6 percent which is lower than the expected, given the small

size of the firms in this industry, it shouldn’t be surprising.

%% http://www.itkib.org.tr
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TABLE 22. CENTER OF THE TEXTILE COMPANIES

CITY | TOTAL % |EXPORT| % |IMPORT| %

ISTANBUL | 14.057 | 82.4 | 10.913 | 90.8 | 3.144 | 74.1

BURSA 417 3.5 191 1.6 226 5.3

ANKARA | 324 2.4 190 1.6 134 3.2

[ZMIR 254 2.7 37 0.3 217 5.1

Others | 2.200 9 1.105 5.7 1.095 12.2

4.3. Survey Results

In our sample 44 companies have exporting activities and 37 companies

have importing activities with a percentage of 88% and 74% respectively.

TABLE 23. Q1 AND 2. DO YOU EXPORT AND IMPORT?

EXPORT IMPORT
Frequency | Percent | FREQEUNCY | PERCENT
Yes 44 88 37 74
No 6 12 11 22
Missing 0 0 2 4
Total 50 100 50 50

As shown in table 24, euro and dollar are the mainly used currencies by

the exporter textile companies. 24% of the companies carries out their
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activities only with euro, 14% only with dollar, 26% uses dollar and euro

together.

TABLE 24. Q3. WHICH CURRENCIES DO YOU USE WHEN YOU ARE

EXPORTING?
EXPORT

Frequency | Percent
- 6 12,0
Dollar 7 14,0
Dollar-Euro 13 26,0
Dollar-Euro-Another 5 10,0
Euro 12 24,0
Euro-Another 6 12,0
Another 1 2,0
Total 50 100,0

Importer companies also use euro and dollar mostly. 26% of the
companies use dollar, 24% use only euro and 10% use dollar and euro
together (table 25). This is because of Turkeys’ strong trade relationship with
European Countries and USA. The big part of Turkey’s exports and imports
are from these countries(as shown in Chapter 2). In table 5 and 8, the 10
leading coutries in Turkeys exports and imports are put in order. Totally,
65% of them use euro and dollar in their home land. Our finding shows that

79% of the companies use euro and dollar when they export and import.
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TABLE 25. Q4. WHICH CURRENCIES DO YOU USE WHEN YOU ARE

IMPORTING?

IMPORT

Frequency | Percent
- 13 26,0
Dollar 13 26,0
Dollar-Euro 5 10,0
Dollar-Euro-Ytl 1 2,0
Dollar-Euro-
Another 4 8,0
Euro 12 24,0
Euro-Another 1 2,0
Another 1 2,0
Total 50 100,0

Table 26 indicated that they commonly use YTL while selling their
products to domestic markets, 60 percent of companies only use YTL, 10
percent of companies only use dollar. On the other hand, 14% of them don't

sell their products to domestic markets; they only work with foreign firms.
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TABLE 26. Q5. WHICH CURRENCIES DO YOU USE WHEN YOU ARE
SELLING PRODUCTS TO DOMESTIC MARKET?

DOMESTIC MARKET

Frequency | Percent
- 7 14,0
Dollar 5 10,0
Dollar-Euro 1 2,0
Ytl-Dollar-Euro 2 4,0
Euro-Dollar-Ytl-Another 1 2,0
Ytl-Dollar 2 4,0
Euro 1 2,0
Ytl-Euro 1 2,0
Ytl 30 60,0
Total 50 100,0

As shown in table 27, YTL is frequently used currency when purchasing
raw materials; dollar is coming secondly and than euro. So this shows us
most of the textile companies are purchasing their raw materials in Turkey.
30% of the companies use only YTL, 16% only dollar and 12% only euro. 10
percent of the companies use dollar, euro and YTL together. Turkish textile
companies commonly use euro and dollar when they are exporting or
importing but they use mostly YTL when they are selling products to

domestic markets and purchasing raw materials.
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TABLE 27. Q6. WHICH CURRENCIES DO YOU USE WHEN YOU
ARE PURCHASING RAW MATERIALS?

RAW MATERIALS

Frequency | Percent
- 4 8,0
Dollar 8 16,0
Euro-Dollar 2 4,0
Ytl-Euro-Dollar 5 10,0
Euro-Dollar-Ytl-
Another 2 4,0
Euro-Dollar 1 2,0
Dollar-Ytl 7 14,0
Euro 6 12,0
Yt 15 30,0
Total 50 100,0

Table 28 demonstrated that all firms in our sample are aware of the
foreign exchange risks and its importance in competition. 66% of them says
that foreign exchange risk affects their profitability at 1-25 percentages, and
18% says that the margin is between 26-50 percentage. Only 10% of them

says that they isn't affected by the risk.
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TABLE 28. Q8. HOW FOREIGN EXCHANGE RISKS EFFECT YOUR
COMPANIES PROFITABILITY ACCORDING TO YOU?

Effects
of Risk | Frequency | Percent
(%)

0 5 10,0
1-25 33 66,0
26-50 9 18,0
51-75 1 2,0
76-100 2 4,0
Total 50 100,0

Table 29 showed that the majority of the companies also think that they
can not protect their firms from foreign exchange risk. 36% of the

companies told us that they can protect their firms.

TABLE 29. Q9. DO YOU THINK THAT YOUR COMPANY IS
PROTECTED ITSELF FROM FOREIGN EXCHANGE RISKS?

Frequency | Percent
- 1 2,0
Yes 18 36,0
No 31 62,0
Total 50 100,0

56% of them only changing their selling prices with the foreign exchange

rates, 24% of them doing nothing to minimize the risk, 10 percent of them
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only use forvered contracts, 4% of them changing their selling prices and
use forward contracts, 4% balance their exports and imports to protect
themselves from risk and changes their selling prices when volatility
increases (Table 30). Minimum number of companies uses derivatives
because there is no dynamic and efficient futures and options market for a
long time in Turkey and investors’ educational problem play important role.
Turkish Derivatives Exchange (TURKDEX) has started its operation on July 4,

2001.”

TABLE 30. Q10. WHICH ACTIVITIES DO YOU APPLY TO PROTECT
YOUR COMPANY FROM FOREIGN EXCHANGE RISKS?

Frequency | Percent

- 1 2,0

Balancing exports and imports
Changing the selling price

Forward Contract 5 10,0

2 4,0

Forward Contract

Changing the selling price 2 2,0
Changing the selling price 28 56,0
Anything 12 24,0
Total 50 100,0

Many of the companies in our survey indicated that they do not shift their
exports or imports from one country to another country because of foreign
exchange risk. Only 4 percent of the firms shift their exports from one

country to another country when risk increases (See Appendix E, Q13.A).

27
www.vob.gov..tr
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Also they don't reduce their planned exports and imports quantities when
exchange rate risks increase. Only %8 percent of the companies reduce their

planned exports and imports quantity(See Appendix E, Q14.A and B).

Table 31 indicated %84 of the companies do not change their transaction
currencies. Only %16 of them change currencies to protect themselves from
foreign exchange exposure. It is because of Turkeys’ exports and imports are
mainly made with European Union Countries and North America (especially

USA) and they use their own currencies when they prepare the agreements.

TABLE 31. Q15. DO YOU CHANGE YOUR BUYING OR SELLING
CURRENCIES BECAUSE OF FOREIGN EXCHANGE RISKS?

Frequency | Percent

Yes 8 16,0
No 42 84,0
Total 50 100,0

%60 of the companies use periodic foreign exchange estimates, %56 get
this data from outside (commercial banks) and 18% obtain it from inside.
According to the most firms the difference between the real and estimate
values was little, only %10 think that the difference was very high. Most of
them do not have foreign exchange management department, and only 12%

have a department and %8 work with a consulting firm.

Companies have 166 employees on average. The smallest one has 3

employees and the biggest one has 1700 employees. First 10 companies

53



have employees between 3-9, second have employees between 13 and 40,
third have employees between 41 and 115, fourth have employees between

120 and 200 and the last 10 have employees between 250 and 1700.

TABLE 32. Q22. HOW MANY EMPLOYEES DO YOU HAVE?

N Minimum | Maximum Mean Std. Deviation

49 3 1700 | 166,35 289,845
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CHAPTER YV

CONCLUSION

In this thesis, the effects of foreign exchange risk on Turkish

manufacturing firms were investigated.

In chapter 1, we explained the theory, emprical studies and the risk

measure technics used in the analysis of foreign exchange risk.

Chapter 2 contains information about Turkish Foreign Trade activities
between the dates 1980 and 2004. It has seen that importance of foreign
trade increased overtime in Turkey as Turkey changed its economic
development policy from “import substituting industrialization” to “export led

growth” strategy.

In chapter three we analyzed the relationship between exchange rate risk
and trade flows using firm level data from Turkey. We combined time-series
and cross-section information of firms in a panel data analysis to explain the
relationships between foreign exchange volatility and exports, imports and
total trades of that companies. Overall we found that exchange rate volatility
had not a depressing effect on the volume of Turkey export, import and total
trade but in one estimation we found negative relationship in total trade
volume and risk when all sectors were in consideration. Our analysis also
proves that volatility losses its negative effect while the coverage level

increases. It demonstrate that one of the best hedging tool is to use export
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revenues to cover import expenses. On the other hand, the negative impact
of volatility increases when the share of exports in total sales increases. In
the same way, when the share of imports in total costs increaes the negative

impact of volatility increases.

We also collected information on textile firms through a questionnarry to

understand their thoughts and attitudes toward foreign exchange risk.

European Union Countries and USA have the considerable part of
Turkey’s export and imports. Hence, euro and dollar are the mainly used
currencies in Turkey’s foreign trade. They commonly use YTL while they are
selling products to domestic markets and purchasing raw materials. So they

are effected mainly from the volatility of these three currencies.

Another fact revealed in the survey is that they accept foreign exchange
risk importance in competition but most of them only change their selling
prices to protect their companies from foreign exchange risk. A few number
of companies try to balance their exports and imports quantities which is the
easiest way to minimize foreign exchange exposure as indicated in our
analysis. Also most of them do not use derivatives. It should be a reason that
there is no dynamic and efficient futures and options market for a long time

in Turkey and investors’ educational problem play an important role.

A majority of the companies use periodic foreign exchange estimates and
most them get this data from commercial banks and most of them are

enjoyed from the estimates. This shows us textile companies have strong
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relationship with commercial banks and trust their estimates but commercial
banks can not pursued them for using derivatives to protect their customers

from foreign exchange exposure.

Most of them do not have foreign exchange management department,
only 12% have a department and %8 work with a conlsulting firm. It proves
the fact that whether the cost of risk management is costly than the risk or

they do not give adequate importance to foreign exchange risk.

Further work in foreign exchange risk effects on trade flows should be
consider two aspects which are omitted from this analysis. First one is the
size of the firm or the share of international operations and its effects on
risk, because highly international firms are most likely to be influenced by
exchange rate changes but as the size or the share of international
operations increases, it may be expected that firms will have higher
incentives to hedge against that risk. The second one is the market
structure, because the level of competitiveness in any market might also
impact the firms’ exposure to exchange rate risk. If a firm operates in less
competitive industries, they have the ability to adjust local currency prices
and reduce risk, but in more competitive industries it is difficult to minimize

that risk.
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APPENDIX A

EXCHANGE RATE VARIABILITY

A.1: EXCHANGE RATE VARIABILITY

Sjp Sfr ng Sc Suk
57:1-72:12 0.15 0.42 0.27 0.05 0.03
73:1-96:7  0.67 1.33 0.46 0.13 0.10
I:|jp |:|fr ng I:|c I:|uk
57:1-72:12 0.40 0.22 0.16 0.14 0.25
73:1-96:7 0.32 0.18 0.13® 0.18 0.33
SP]p SPfr SPgm SPC SPuk
57:1-72:12 2.24 2.01 2.20 1.60 1.66
73:1-96:3  1.77 2.89 1.75 2.07 2.30
Yjp Yfr ng Yc Yuk
57:1-72:12 0.63 1.66 0.92 0.49 0.69
73:1-95:10 0.63 0.75 0.83® 0.51 0.70

S;: Price of US dollar in terms of country j's money.

[O: Monthly price changes, calculated by using CPI.

SP: Monthly changes in the stock price index.

Y: Monthly changes in industrial production.

JP: Japan ; FR: France ; GM: Germany ; C: Canada ; UK: United Kingdom
(a): 73:1-95:8 ; (b): 73:1-94:12
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APPENDIX B

FOREIGN TRADE OF TURKEY

B.1: THE SHARE OF FOREIGN TRADE IN GNP OF TURKEY BETWEEN
THE YEARS 1990 AND 2005

Share in GNP (%)

1990 | 1995 | 2000 | 2001 | 2002 | 2003 | 2004
Exports (FOB) 8,6 12,71 13,8 21,1 199 19,8 21,5
Imports (CIF)| 14,8 21,00 27,1 279 285 29,0 332
Volume 23,4 33,7 40,8 49,1 484 48,7 54,7
Deficit -6,2| -83 -133 -68 86 92 -11,7
GNP 100,0 100,0, 100,0 100,0 100,0, 100,0, 100,0
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APPENDIX C

FREQUENCY AND DESCRIPTIVE ANALYSIS OF DATA

C.1: ESTABLISH DATES
MEAN | 1970,36

C.2: NUMBER OF EMPLOYEES

YEARS MEAN

2001-2002 | 890,20

2002-2003 | 862,91

C.3: REVENUES

YEARS MEAN
2001 -304.466,82
2002 7.147.442,12

2003 13.880.316,40

C.4: EXPORTS

YEARS MEAN

2001 37.939,8263

2002 47.568,5059

2003 62.165,4687
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C.5: EXPORT PROPORTION IN SALES

YEARS MEAN %
2001 33,7296
2002 32,5233
2003 30,0338
AVERAGE 32,1
C.6: IMPORTS

YEARS | MEAN

2001 58.427,9905
2002 66.075,9544
2003 93.561,7893

C.7: IMPORT PROPORTION IN COSTS

YEARS MEAN %
2001 30,2541
2002 29,2217
2003 30,0472
AVERAGE 29,8
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APPENDIX D
THE QUESTIONNAIRE (TURKISH)

DOViz KURU RiISKi

Litfen agsadida sorulan firmanizin déviz kuru riski ile ilgili disiincelerini
06grenmeye yonelik hazirlanan sorulari cevaplayiniz.
I. Genel Sorular
1. Ihracat yapiyor musunuz?
a. Evet b. Hayir
2. Ithalat yapiyor musunuz?
a. Evet b. Hayir
Eder 1. ve 2. soruya evet yanitini verdiyseniz;
3. Ihracat yaparken hangi para birimlerini kullaniyorsunuz?
a. Dolar b. Euro  c. Ytl d. Diger

4, Ithalat yaparken hangi para birimlerini kullaniyorsunuz?

a. Dolar b. Euro  c. Yt d. Diger

5. I¢ piyasaya satis yaparken hangi para birimlerini kullaniyorsunuz?

a. Dolar b. Euro  c. Yt d. Diger
6. Ham madde alimlarinizda hangi para birimlerini kullaniyorsunuz?

a. Dolar b. Euro  c. Yt d. Diger
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II. DOviz kuru riskinin algilanmasi

7. Doviz kuru riskinin ne oldugunu biliyor musunuz?

a. Evet b. Hayir
8. Sizce ddviz kuru riski karliiginizi ne kadar etkiliyor? ( % )
a.0 b.1-25 C. 26-50 d. 51-75 e. 76-100
III. D6viz kuru riskinden korunma
9. Sirketinizin doviz kuru riskinden korundugunu disiinliyor musunuz?
a. Evet b. Hayir

10.Ddoviz kuru riskinden korunmak igin ne tir aktivitelere
basvuruyorsunuz?

a. Ithalat ve ihracat dengesi ile  b. Forward Contract
c. Satis fiyatlarini degistirerek  d. Diger
f. Higbiri

11.Doviz kuru riskinden korunma yontemlerine basvuran bildiginiz
sirketler var mi?

a. Var b. Yok

12.Ddoviz kuru riskinden korunmanin ileride rekabet acgisindan daha énemli
rol oynayacagini diisiiniiyor musunuz?

a. Evet b. Hayir

13.a) Doviz kuru riskindeki artistan dolay! ihracatinizi bir tlkeden bagka
bir Ulkeye kaydiriyor musunuz?

a. Evet b. Hayir

13. b) Doviz kuru riskindeki artistan dolayi ithalatiniz bir Glkeden bagka
bir Glkeye kaydirlyor musunuz?

a. Evet b. Hayir
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14.a) Doviz kuru riskinin artacagini diistindiigliniiz zaman planladiginiz
ihracat miktarlarini azaltiyor musunuz?

a. Evet b. Hayir

14. b) Doviz kuru riskinin artacagini disiindiigiiniiz zaman planladiginiz
ithalat miktarlarini azaltiyor musunuz?

a. Evet b. Hayir

15. Risk yiiziinden satis ve alislarinizda kullandiginiz para birimlerini
degistiriyor musunuz?

a. Evet b. Hayir
IV. DOviz Kuru Tahminleri
16. Periyodik olarak yapilan déviz kuru tahminlerini kullaniyor musunuz?
a. Evet b. Hayir

17.Periyodik ddviz kuru tahminlerini disardan mi yoksa igerden mi temin
ediyorsunuz?

a. Disardan b. icerden
18. Eger tahminleri disardan sagliyorsaniz, hangi kurumlardan?

a. Devletten b. Calistiginiz Bankalardan
¢. Danisman firmalardan d. Tahtakale'den

19. Déviz kuru tahminleriyle gercek dederler arasinda olusan fark ne
boyuttadir?

a. Hic b. Az c. Orta d. Cok
V. Doviz kuru yonetimi
20. Doviz kuru yonetiminden sorumlu bir departmaniniz var mi?

a. Var b. Yok
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21.Ddviz kuru riskinin ydnetiminde, danisman firmalardan yararlaniyor
musunuz?

a. Evet b. Hayir
22.Sirketinizde calisan personel sayisi kag?

Calisan Sayisi :
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APPENDIX E

FREQUENCY ANALYSIS OF SURVEY

E.1%%: DO YOU KNOW THAT WHAT DO FOREIGN EXCHANGE RISKS
MEAN?

Frequency Percent

Yes 50 100

E.2*°: DO YOU KNOW ANY COMPANIES WHICH APPLY METHODS TO
PROTECT THEMSELVES FROM FOREIGN EXCHANGE RISKS?

Frequency | Percent

Yes, we have 7 14,0
No, we don't have 43 86,0
Total 50 100,0

E.33°: DO YOU THINK THAT PROTECTING COMPANIES FROM
FOREIGN EXCHANGE RISKS PLAY AN IMPORTANT ROLE IN
COMPETITION?

Frequency | Percent

Yes 39 78,0
No 11 22,0
Total 50 100,0

2% Seventh question of Questionnaire.
** Eleventh question of Questionnaire.
3% Twelfth question of Questionnaire.
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E.4%!: DO YOU SHIFT YOUR EXPORTS FROM ONE COUNTRY TO
ANOTHER BECAUSE OF THE INCREASING RISKS IN FOREIGN
EXCHANGE RISKS?

Frequency | Percent
- 3 6,0
Yes 2 4,0
No 45 90,0
Total 50 100,0

E.532: DO YOU SHIFT YOUR IMPORTS FROM ONE COUNTRY TO
ANOTHER BECAUSE OF THE INCREASING RISKS IN FOREIGN
EXCHANGE RISKS?

Frequency | Percent

- 3 6,0
No 47 94,0
Total 50 100,0

E.633: DO YOU REDUCE YOUR PLANED EXPORTS WHEN YOU THING
THAT FOREIGN EXCHANGE RISKS COULD INCREASE?

Frequency | Percent
- 3 6,0
Yes 4 8,0
No 43 86,0
Total 50 100,0

31 Question 13.A.
32 Qurstion 13.B.
33 Question 14.A.
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E.73*: DO YOU REDUCE YOUR PLANED IMPORTS WHEN YOU THING
THAT FOREIGN EXCHANGE RISKS COULD INCREASE?

Frequency Percent

- 3 6,0
Yes 4 8,0
No |43 86,0
Total | 54 100,0

E.83°: DO YOU USE ANY PERIODIC ESTIMATES OF FOREIGN
EXCHANGE?

Frequency | Percent

Yes 30 60,0
No 20 40,0
Total 50 100,0

E.9%%: DO YOU PROVIDE THE PERIODIC FOREIGN EXCHANGE
ESTIMATES FROM OUTSIDE OR INSIDE?

Frequency | Percent
- 11 22,0
Outside 28 56,0
Outside — Inside 2 4,0
Inside 9 18,0
Total 50 100,0

3* Question 14.B.
33 Question 16.
3% Question 17.
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E.10°’: FROM WHICH INSTITUTIONS DO YOU GET THE ESTIMATES?

Frequency Percent
- 20 40,0
From Government 3 6,0
From Banks — From Government 5 10,0
From Government_ — From Banks 1 20
From Counselor Firms — From Tahtakale !
From Government — From Banks — From Tahtakale 1 2,0
From Banks 11 22,0
From Banks — From Counselor Firms 1 2,0
From Tahtakale — From Banks 5 10,0
From Counselor Firms 1 2,0
From Tahtakale 2 4,0
Total 50 100,0

E.113%: WHAT IS THE DIFFERENCE BETWEEN THE REAL AND
ESTIMATE VALUES ACCORDING TO YOU?

Frequency | Percent
- 6 12,0
Any 1 2,0
Little 24 48,0
Middle 14 28,0
Many 5 10,0
Total 50 100,0

3" Question 18.
*% Question 19.
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E.12%°: DOU YOU A DEPARTMENT WHICH IS RESPONSIBLE FOR
MANAGING FOREIGN EXCHANGE RISKS?

Frequency | Percent
Yes, we have 6 12,0
No, we don't have 43 86,0
Total 49 98,0
Missing System 1 2,0
Total 50 100,0

E.13%°: DO YOU WORK WITH A COUNSELOR FIRM WHILE
MANAGING FOREIGN EXCHANGE RISKS?

Frequency | Percent
Yes 4 8,0
No 45 90,0
Total 49 98,0
Missing System 1 2,0
Total 50 100,0

** Question 20.
0 Question 21.
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APPENDIX F

EXPORT AND VOLATILITY

F.1: EXPORTS AND EXCHANGE RATE RISK
FOOD INDUSTRY

Specification 1

Specification 2

Specification 3

Variable OLS | Fixed | Random OLS Fixed Random OLS Fixed Random
LVOL -.0045 | -.0909 -.0835 .0297 -.0603 -.0537 .2644 -.0149 .0001
Standard error .2453 | .0843 .0843 .2390 .0755 .0754 .2404 .0786 .0784
VOLCOV .0024 *** | 0021 ***| 0021 ***| 0023 ***| 0021 ***| ,0021 ***
Standard error .0005 .0003 .0003 .0005 .0003 .0003
VOL*PIS -.0031 ***| -,0006 *| -.0008 **
Standard error .0007 .0003 .0003
LM test 272.68 *** 282.92 **x* 252.46 ***
Hausman Test 8.85 **x* 9.34 H*x* 23.75 *¥*
Wald .0181 .5947 4682 1.2036 .0294 .0010

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIS, where B1 is the coefficient on risk variable. In
Model 2, PIS is not Included.

F.2: EXPORTS AND EXCHANGE RATE RISK
TEXTILE INDUSTRY

Specification 1

Specification 2

Specification 3

Variable OLS |Fixed |Random |OLS Fixed Random |OLS Fixed Random

LVOL -.0036 | -.1029 -.0938 .0367 -.0674 -.0593 .2574 -.0094 .0037
Standard error | -2702| .0958 .0957 2625 .0855 .0855 2644 .0884 .0882
VOLCOV .0024 *** | 0021 ***| 0021 ***| 0023 ***| 0021 *** | 0021 ***
Standard error .0005 .0003 .0003 .0005 .0003 .0003
VOL*PIS -.0033 *¥** | -,0010 ** | -.0010 **
Standard error .0009 .0004 .0004
LM test 232.20 *** 241,12 *** 217.21 *¥*
Hausman Test 8.56 *** 9.02 ** 19.91 *¥x
Wald 0222 5835 4475 9426 .0089 .0030

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIS, where B1 is the coefficient on risk variable. In
Model 2, PIS is not Included.
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F.3: EXPORTS AND EXCHANGE RATE RISK
PAPER AND SIMILAR PRODUCTS INDUSTRY

Specification 1 Specification 2 Specification 3

Variable OLS Fixed |[Random |OLS |Fixed |Random |OLS Fixed Random
LVOL -.0031 | -.0856 -.0828 | .0142| -.0749 -.0714 2733 -.0143 -.0024
Standard error 3221 .0812 .0811| .3215| .0812 .0812 3216 .0833 .0832
VOLCOV .0015| .0009 .0010 .0014 .0009 .0010 *
Standard error .0010| .0006 .0006 .0011 .0006 .0006
VOL*PIS -.0037 *** | -.0009 **| -,0010 ***
Standard error .0010 .0003 .0003
LM test 193.97 *** 193.73 *** 181.56 ***
Hausman Test 3.58 * 3.62 11.10 **
Wald .0024 | .8296 7517 .7106 .0293 .0010
Note: Wald test provides test statistic on B1+B2*Cover+B3*PIS, where B1 is the coefficient on risk variable. In Model
2, PIS is not included.

F.4: EXPORTS AND EXCHANGE RATE RISK
CHEMICAL MATERIALS INDUSTRY

Specification 1 Specification 2 Specification 3

Variable OLS Fixed | Random OLS Fixed |Random OLS Fixed Random

LVOL .0017| -.0176 -.0167 .0229| -.0034 -.0015 2114 .0677 .0751
Standard error 3171 .0912 .0912 3162 .0913 .0913 3219 .0939 .0937
VOLCOV .0015 .0009 .0010 * .0014 .0010 .0010 *
Standard error .0010 | .0006 .0006 .0009 .0006 .0006
VOL*PIS -.0023 ** -.0009 **| -.0010 ***
Standard error .0010 .0003 .0003
LM test 159.34 *** 159.10 *** 156.02 ***
Hausman Test 27 35 2.67
Wald .0059 | .0010 .0010 4279 5219 6444

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIS, where B1 is the coefficient on risk variable. In
Model 2, PIS is not Included.
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F.5: EXPORTS AND EXCHANGE RATE RISK
ELECTRICAL MACHINERY AND APARATUS INDUSTRY

Specification 1 Specification 2 Specification 3
Variable OoLS Fixed |Random |OLS |Fixed Random |OLS |Fixed Random
LVOL -.0035 | -.0044 -.0044 | -.2431 -.1183 -.1209 | -.0220 -.0481 -.0462
Standard error .6029 | .1332 1332 .6174 .1335 1334 | .6427 .1385 .1384
VOLCOV 0784 | 3723 %% | 0381 *** | .0641| .0347 ** | 0353 **
Standard error .0511 .1452 .0144 | .0524 .0144 .0143
VOL*PIS -.0027 -.0010| -.0010*
Standard error 0023 .0006 .0006
LM test 61.93 **x 60.78 **x 60.76 **x
Hausman Test 2.61 3.41 3.37
Wald .0738 3921 .4096 | .0039 .0115 .0078
Note: Wald test provides test statistic on B1+B2*Cover+B3*PIS, where B1 is the coefficient on risk
variable. In Model 2, PIS is not Included.

F.6: EXPORTS AND EXCHANGE RATE RISK
TRANSPORT EQUIPMENT INDUSTRY

Specification 1

Specification 2

Specification 3

Variable OLS |Fixed |Random |OLS Fixed Random |OLS Fixed Random

LVOL .0204 | .0204 .0204 -.5412| -.3275*| -.3320 ** 9921 .0473 1121
Standard error 9123 | .2199 .2199 .8984 .1680 .1678 .7973 2117 .2079
VOLCOV L1985 ** | 1230 *** | 1246 *** -.0848 | .0749 ** .0670 **
Standard error .0886 .0244 .0243 .0954 .0290 .0286
VOL*PIS ~0a1p x| O3 gy
Standard error .0093 .0053 .0051
LM test 31.88 *** 32.82 xx 28.93 ***
Hausman Test .00 35 2.80
Wald .1524 1.6433 1.6921 1.3231 3295 .7666

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIS, where Bl is the coefficient on risk
variable. In Model 2, PIS is not Included.
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APPENDIX G

IMPORT AND VOLATILITY

G.1: IMPORTS AND VOLATILITY
FOOD INDUSTRY

Specification 1 Specification 2 Specification 3

Variable OLS |Fixed |Random |OLS Fixed Random |OLS Fixed Random

LVOL -.0060| .1903 .1684 -.2986 -.6316 -.1209 -.0965 .0906 .0447
Standard error | -5712| .2423 2421 4395 2080 2057 4728 2250 2225
VOLCOV L0195 *%% | 0106 ¥¥F* | 0127 ¥k | 0182 ¥k | 0099 ¥¥* | 0117 ¥**
Standard error .0034 .0027 .0025 .0036 .0027 .0025
VOL*PIC -.0061 -.0047| -.4851 %
Standard error .0054 .0029 .0029
LM test 26.27 *¥* 24.96 *¥* 25.65 *¥*
Hausman Test 4.76 ** 3.75 3.48
Wald .4040 .0642 .2788 .0322 .1847 .0547

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIC, where B1 is the coefficient on risk variable. In
Model 2, PIS is not Included.

G.2: IMPORTS AND VOLATILITY
TEXTILE INDUSTRY

Specification 1 Specification 2 Specification 3
Variable OLS |Fixed |Random |OLS Fixed Random | OLS Fixed Random
LVOL .0229 | -.0559 -.0395 -.2549 -.1683 -.2012 .0637| -.5043 * -.2017
Standard error |-5213| .2659 2648 4419 2588 2564 4414 2855 2702
VOLCOV .0313 #** | 0129 ** | 0191 ***| 0252 ***| 0145 *** | (0194 ***
Standard error .0057 .0055 .0049 .0059 .0053 .0047
VOL*PIC -.0130 ¥* | 0132 ** -.0000
Standard error .0049 .0056 .0045
LM test 42.97 *¥* 27.33 *¥* 18.66 ***
Hausman Test 46 6.14 ** 17.78 *x*
Wald 2566 3633 5071 0299  2.8662 4655
Note: Wald test provides test statistic on B1+B2*Cover+B3*PIC, where B1 is the coefficient on risk
variable. In Model 2, PIC is not Included.
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G.3: IMPORTS AND VOLATILITY

PAPER AND SIMILAR PRODUCTS INDUSTRY

Specification 1 Specification 2 Specification 3

Variable OLS |Fixed |Random |OLS |Fixed |Random |OLS |Fixed |Random
LVOL .0028 | -.1036 -.0997| .0088| -.1041 -.1004 | .2749| .0984 .1193
Standard error .4560 .1228 1227 4602 .1225 1224 | .5275| .2280 .2185
VOLCOV .0840 .0735 .0730 | .0657| .0613 .0600
Standard error .1305 .0696 .0672| .1316| .0704 .0682
VOL*PIC -.0054 | -.0038 -.0042
Standard error 0053 | .0036 .0034
LM test 28.57 *** 28.39 *** 29.37 ***
Hausman Test 1.32 1.41 94
Wald .0372 .0476 .0385| .3924| .4754 .6485
Note: Wald test provides test statistic on B1+B2*Cover+B3*PIC, where B1 is the coefficient on risk
variable. In Model 2, PIC is not Included.

CHEMICAL MATERIALS INDUSTRY

G.4: IMPORTS AND VOLATILITY

Specification 1 Specification 2 Specification 3

Variable OLS |Fixed | Random |OLS Fixed Random |OLS Fixed Random

LVOL -.0139(-.0139 -.0139 -.0311 -.1466 -.1457 1.2895 -.0301 .0032
Standard error .7583 | .1510 .1510 .7851 .0928 .0928 .8034 1724 1711
VOLCOV .0337 | .2610 *** | 2592 **x -.4667 | .2150 *** | 2001 ***
Standard error 2629 0461 0460 2798 0737 0731
VOL*PIC -.0273 **x -.0024 -.0030
Standard error .0089 0030 0029
LM test 24.86 *** 25.20 *** 20.61 ***
Hausman Test -.01 -15 -03
Wald .0010 1.5260 1.5030 1.2060 2.0918 2.5412

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIC, where B1 is the coefficient on risk variable.
In Model 2, PIC is not Included.
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G.5: IMPORTS AND VOLATILITY
ELECTRICAL MACHINERY AND APARATUS INDUSTRY

Specification 1 Specification 2 Specification 3

Variable OLS | Fixed |Random |OLS Fixed Random | OLS Fixed Random

LVOL .0023 | .2247 .2052 -1.0190 -.0262 -.1685 1.0440 | 1.1122 ** | 1.5006 ***
Standard error 1.0165 | .2934 .2928 .8351 .2882 .2854 .7687 .5058 4101
VOLCOV 2574 *¥** | 0588 ** | 0832 *¥** | 1889 *** .0414 * .0630 ***
Standard error .0580 .0257 .0250 .0464 .0235 .0224
VOL*PIC -.0333 ***| -.0202 **| -.0301 ***
Standard error .0070 .0078 .0056
LM test 25.24 **x* 10.08 *** 8.04 ***
Hausman Test 1.14 16.58 *** 22,62 *x*
Wald .8607 .0136 .0947 2.5725| 5.3637**| 14.9646%**

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIC, where B1 is the coefficient on risk variable. In Model 2,

PIC is not Included.

G.6: IMPORTS AND VOLATILITY
TRANSPORT EQUIPMENT INDUSTRY

Specification 1 Specification 2 Specification 3
Variable OLS |Fixed |Random OoLS Fixed |Random |OLS Fixed Random
LVOL -.0007 | -.1847 -.1840 -.4254 | -.1835 -.2028 .8901 .1089 .1395
Standard error .8990 | .1162 1161 .7027 | .1257 .1253 .8605 .1486 .1480
VOLCOV .5743 *** | -.0025 .0379 .2667 .0191 .0476
Standard error 1387 | .0727 0703 1843 0605 .0587
VOL*PIC -.0306 ** | -.00857 ** | -.0098 ***
Standard error 0133 0031 .0031
LM test 23.07 *** 13.42 *** 15.07 ***
Hausman Test 03 476 % 4.98
Wald .0458 | 2.1952 1.7398 2.1603 .6175 1.4044
Note: Wald test provides test statistic on B1+B2*Cover+B3*PIC, where B1 is the coefficient on risk variable.
In Model 2, PIC is not Included.
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APPENDIX H

TOTAL TRADE AND VOLATILITY

H.1: VOLATILITY AND TRADE - FOOD INDUSTRY

Specification 1 Specification 2 Specification 3

Variable OLS Fixed |Random |OLS |Fixed Random |OLS Fixed |Random

LVOL -.0197 | -.1245 -.1195 | -.1852 .0018 -.0149 2538| .0725 1652
Standard error 4462 | .1409 .1407 | .4647 .1459 .1453 4630 .1997 .1842
VOLCOVT .0772| -.0640 ** |  -.0530 * .0540 | -.0614 -.0430
Standard error .0642 .0304 .0297 .0719 .0430 .0410
VOL*PIS -.0096 *** | -.0026 -.0061 *
Standard error .0033 .0045 .0035
VOL*PIC -.0058 | -.0003 -.0014
Standard error .0057| .0028 .0027
LM test 36.57 **x* 32.23 ®kk 35.02 ***
Hausman Test .60 3.09 2.49
Wald .0576 .2087 .2493 4145 .0017 .3983

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIS+B3*PIC, where B1 is the coefficient on risk variable.
In Model 2, PIS and PIC are not Included.

H.2: VOLATILITY AND TRADE - TEXTILE INDUSTRY

Specification 1 Specification 2 Specification 3

Variable OLS |Fixed |Random OLS Fixed |Random |OLS Fixed Random

LVOL .0093 | -.0272 -.0164| .0069| -.0357 -.0289 .7027 -.2660 4498
Standard error | 4212 | .2427 2414 | .4215| 2465 2445 3760 3787 2817
VOLCOVT .0006 | .0002 .0003 .0002 -.0000 .0001
Standard error .0006 | .0005 .0005 .0005 .0005 .0004
VOL*PIS -.0139 *¥* -.0023 | -.0122 *¥*
Standard error .0027 .0061 .0033
VOL*PIC -.0067 * | .0137 ** .0016
Standard error .0039 .0054 .0040
M test 34.06 ** 33.89 **x 15.48
Hausman Test .19 1.25 12.72 **
Wald .0010 | .0208 .0137| 3.3172* .4679 2.4791

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIS+B3*PIC, where Bl is the coefficient on
risk variable. In Model 2, PIS and PIC are not Included.
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H.3: VOLATILITY AND TRADE
PAPER AND SIMILAR PRODUCTS INDUSTRY

Specification 1 Specification 2 Specification 3

Variable OLS |Fixed |Random |OLS Fixed |Random |OLS Fixed | Random

LVOL .0033| -.1266 -.1215 -.1233 | -.0695 -.1290 .5195| .0553 .1428
Standard error | 4723 | .1307 .1306 4296 | .1400 .1366 4402 | .2502 .2335
VOLCOVT .0185 *** | -, 0089 .0013 | .0212 ***| -.0105 .0013
Standard error .0064 | .0081 .0065 .0072| .0089 .0073
VOL*PIS -.0092 | -.0053 -.0063*
Standard error .0057| .0038 .0036
VOL*PIC -.0109 ** | -,0006 -.0032
Standard error .0052| .0042 .0038
LM test 27.37 *x* 23.20 *** 21.66 ***
Hausman Test 1.90 6.61 ** 6.64
Wald .05966 | .3266 .8987 1.4098 | .0250 3411

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIS+B3*PIC, where B1 is the coefficient on risk
variable. In Model 2, PIS and PIC are not Included.

H.4: VOLATILITY AND TRADE
CHEMICAL MATERIALS INDUSTRY

Specification 1 Specification 2 Specification 3
Variable OLS |Fixed|Random |OLS Fixed |Random |OLS Fixed Random
LVOL .0014 | .0014 .0014| .0030| .0017 .0018 1.0634 .1043 .1150
VOLCOVT -.0044 | -.0010 -.0010 .0011 .0004 .0004
Standard error .0089 | .0027 .0027 .0091 .0030 .0030
VOL*PIS -.0181 ** -.0008 -.0010
Standard error .0065 .0013 .0013
VOL*PIC -.0211 ** -.0024 -.0026
LM test 26.44 *** 26.38 *** 16.24 ***
Hausman Test .00 .00 10
Wald .0010| .0010 .0010 1.8102 7778 .9477
Note: Wald test provides test statistic on B1+B2*Cover+B3*PIS+B3*PIC, where B1 is the coefficient on risk
variable. In Model 2, PIS and PIC are not Included.
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H.5. VOLATILITY AND TRADE

ELECTRICAL MACHINERY AND APARATUS INDUSTRY

Specification 1 Specification 2 Specification 3

Variable OLS |Fixed |Random |OLS Fixed Random OLS Fixed Random

LVOL .0121 | .1749 .1638 | .0836 4569 ** 4484 *** 1.9457 ** 6177 * 9633 **x*
Standard error | 8755 .2212 2209 | .9389 1704 1702 7641 3188 2950
VOLCOVT -.0162 | -.0639 *¥¥* | -,0632 *** .0288 | -.0827 *¥* | -,0556 ***
Standard error .0683 0143 0142 .0532 .0235 .0215
VOL*PIS .0109 -.0127 -.0054
Standard error .0091 .0076 .0069
VOL*PIC -.0461 **xx* .0078 -.0065
Standard error .0101 .0100 .0087
LM test 27.45 *¥* 28.22 *¥* 24.78 *¥*
Hausman Test -85 1.34 9.14*
Wald .0054 5.6288** 5.4175%* | 6.6988*** 2.6930 | 9.0802***

Note: Wald test provides test statistic on B1+B2*Cover+B3*PIS+B3*PIC, where Bl is the coefficient on risk
variable. In Model 2, PIS and PIC are not Included.

H.6: VOLATILITY AND TRADE

TRANSPORT EQUIPMENT INDUSTRY

Specification 1 Specification 2 Specification 3
Variable OLS |Fixed |Random |OLS Fixed Random | OLS Fixed Random
LVOL .0224 | -.1252 -.1239| -.0747 -.2464 -.2456 | 1.6977 ** .2632 .3815 **
Standard error |-7895| .1704 1701 | .8442 1712 1709 7191 .1894 .1858
VOLCOVT .0365| .0413*| 0414 * .0538 .0120 0127
Standard error .0967 0224 .0223 0777 .0230 .0218
VOL*PIS -.0163 **| -.0081 * | -.0080 **
Standard error .0073 .0044 .0039
VOL*PIC -.0404 *** | -0082 *| -.0114 ***
Standard error .0087|  .0041 .0038
LM test 19.74 *xx 20.24 *¥* 8.66 *¥*
Hausman Test 02 04 17.31 ***
Wald .0022| 1.5640 1.5547| 5.9786**| 2.0988| 4.5695**
Note: Wald test provides test statistic on B1+B2*Cover+B3*PIS+B3*PIC, where Bl is the coefficient on
risk variable. In Model 2, PIS and PIC are not Included.
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APPENDIX 1

YEARLY EURO AND DOLLAR VALUES

I.1: GRAPHICAL ILLUSTRATION OF EURO VALUES BETWEEN THE

YEARS 2001 AND 2004

EURO
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I.2: EURO VALUES AND ITS PERCENTAGE CHANGES BETWEEN THE

YEARS 1999 AND 2004

YEARS VALUES DIFFERENCES %CHANGE
1999 445.677,00 0,00 0,00%
2000 573.942,00 128.265,00 1,29%
2001 1.093.683,00 519.741,00 1,91%
2002 1.429.766,00 336.083,00 1,31%
2003 1.685.301,00 255.535,00 1,18%
2004 1.767.685,88 82.384,88 1,05%
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I.3: GRAPHICAL ILLUSTRATION OF DOLLAR VALUES BETWEEN THE
YEARS 2001 AND 2004
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1.4: DOLLAR VALUES AND ITS PERCENTAGE CHANGES BETWEEN
THE YEARS 1999 AND 2004

YEARS AVERAGE VALUES | DIFFERNCE | %CHANGE
1970 11,3 0,0 0
1971 14,8 3,5 1,31%
1972 14,0 -0,8 0,94%
1973 14,0 0,0 1,00%
1974 13,8 -0,2 0,98%
1975 14,3 0,5 1,04%
1976 15,9 1,6 1,11%
1977 19,3 34 1,21%
1978 24,0 4,8 1,25%
1979 30,8 6,7 1,28%
1980 75,1 44,4 2,44%
1981 110,2 351 1,47%
1982 160,9 50,6 1,46%
1983 224,0 63,1 1,39%
1984 364,3 140,4 1,63%
1985 519,5 155,2 1,43%
1986 669,4 149,9 1,29%
1987 856,2 186,8 1,28%
1988 1.425,7 569,5 1,67%
1989 2.120,8 695,1 1,49%
1990 2.606,3 485,5 1,23%
1991 4.175,3 1.569,0 1,60%
1992 6.874,4 2.699,1 1,65%
1993 11.035,7 4.161,3 1,61%
1994 29.788,3 18.752,7 2,70%
1995 45.738,5 15.950,2 1,54%
1996 81.386,2 35.647,6 1,78%
1997 152.071,3 70.685,1 1,87%
1998 260.974,4 108.903,1 1,72%
1999 420.126,2 159.151,8 1,61%
2000 623.704,0 203.577,8 1,48%
2001 1.225.411,8 601.707,8 1,96%
2002 1.505.839,5 280.427,7 1,23%
2003 1.493.067,8 -12.771,8 0,99%
2004 1.422.341,2 -70.726,5 0,95%
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