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Introduction 

In today’s world, countries, corporations and individuals has become more interconnected with 

each other in financial transactions. When a crisis occurred in one region, it is possible that 

another region would be also affected by the crisis even if they do not have any shared borders. 

In relation to this, financial uncertainty and financial crises have started to appear more often 

than before due to the exchange rate risk factor. On this point, emerging countries are more 

likely to be exposed to foreign exchange rate risk due to the dependence on foreign trade. 

Therefore, analyzing the structure of the volatility of the exchange rate for all market 

participants in the economy, determining appropriate strategies and methods are very crucial to 

minimize the exchange rate risk. Regarding this, volatility modeling and forecasting methods 

have become more common in scientific researches in the last couple of years. Especially, Box-

Jenkins and autoregressive conditional heteroskedasticity methods were found to be the most 

widely used models in many scientific researches to model and forecast exchange rate volatility 

for a specific time. However, ARCH and generalized ARCH models have been found to provide 

better results in many scientific researches when they were used in conjunction with Box-

Jenkins models. Therefore, GARCH and ARCH models have been used in this thesis in 

conjunction with ARIMA model which is one of the methods under the Box-Jenkins method in 

order to model, forecast and find solution of volatility for daily close values of USD/TRY buying 

exchange rates. On the other hand, after modelling has been made, the most appropriate model 

has been found for estimation performance. In this context, the impact of political effects on the 

volatility has been investigated to compare actual and forecasted USD/TRY values.  

Research aim and objectives 

The main goal of this thesis is to investigate and find the most appropriate ARCH model in 

conjunction with Box Jenkins method according to estimation performance in order to provide 

guidance to market participants in terms of foreign exchange rate volatility in Turkey. Other 

goals have been determined in the following scope: 

• To investigate and explain the impact of volatility on the economy 

• To clarify what extent global economic and political activities effect volatility  

• To determine the most optimum and significant model for forecasting  
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• Comparing actual and forecasted exchange rate findings to determine efficiency of the 

model 

Structure of the thesis 

The first chapter demonstrates concepts and determinants of foreign exchange rate. The chapter 

starts with introduction of exchange rate concepts. After that, it presents the exchange rate 

regimes and continues with determinants of exchange rates which influence the volatility in the 

market. Then, it gives information about foreign exchange rate volatility and risk by the 

explanations of basic concepts and types of risks which arise from exchange rate fluctuations. 

In the last topic of the chapter are presented hedging instruments which can be useful to 

minimize and reduce the foreign exchange risk. 

The second chapter serves as an overview on Turkish economy. Initially, it begins with 

characteristics of Turkish economy by the help of macroeconomic data. Following part of the 

chapter shows an analysis of Turkish economy and impact of exchange rates on the economy. 

In relation to this, this chapter depicts how currency fluctuations and political activities 

influence Turkish economy. 

The final chapter presents information about modelling methods, their explanation and relations 

which can be used to model and to estimate foreign exchange rate volatility. After that the 

attention focuses on application and forecast of the supplied method. Final part of this chapter 

provides findings to guide market participants in Turkish economy.
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1 Concepts and Determinants of Foreign Exchange Rate 

This chapter give information about exchange rates, exchange rate regimes, its determinants and 

type of exchange rate risks which can be seen when international transactions have been made. 

1.1 Introduction to Exchange Rates 

Nowadays development of technology provides many opportunities to consumers in terms of 

purchasing behavior. Purchasing goods and services from abroad became also more accessible 

thanks to internet usage growth. On this point, consumers must convert the domestic currency 

to the foreign currency in order to buy goods and services requested from abroad. However, 

sudden fluctuations in the exchange rate can greatly affect purchasing decision during  or before 

the decision-making. As consumers, companies and also states pay close attention to the sudden 

fluctuations in the exchange rate when trading with a foreign partner. The main reason for this 

is that the increase and decrease in the exchange rate can affect many important factors in the 

domestic market. Given that some of these factors are inflation, interest rates and production 

costs, it is understood the importance of exchange rate fluctuations for the market. In this 

context, exchange rates have been recognized as very important factor in international trade and 

financial transactions. According to Krugman who is one of the best-known economists in the 

world, the exchange rate has been defined as “price of one currency in terms of another 

currency”. (Krugman, 2010). Based on Krugman's definition, it can be said that weak domestic 

currency against foreign currencies has a negative impact on the purchasing power of domestic 

consumers. Therefore, when consumers need to buy products from abroad, it is obvious that 

they are willing to have stronger local currency in value against foreign currency. On this point, 

exchange rate makes it also easy from the perspective of international companies to compare 

prices of products and services in different countries. (Krugman, 2010). For this reason, 

exchange rates remain as very important factor for the measurement of the competitiveness. To 

explain it better, an upward trend in the domestic currency value makes price of desired goods 

in foreign country cheaper for domestic buyers while a downward trend in the domestic currency 

makes the price of desired foreign goods more expensive for domestic buyers. In relation to this, 

exchange rate volatility is among one of the major risk factors in international trade for all 

market actors. Therefore, many different exchange rate regimes have been implemented by the 

countries from past to present in order to control exchange rate volatility . 
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1.2 Exchange Rate Regimes in International Financial System 

Exchange rate regime can be called as a system which is implemented by countries to arrange 

international payments and control exchange rate fluctuations.(Szulczyk, 2014). Floating and 

fixed regimes are the two types of exchange rate regimes which are used in the international 

financial system. Under floating exchange rate regime which is sometimes called as flexible or 

fluctuating regime, the exchange rate values are determined by demand and supply in the 

market. On the other hand, when the currency value is fixed against another currency, the system 

is called as fixed exchange rate regime. In this respect, some different regimes have been 

implemented from the past to present that could be called as a fixed exchange rate regime. The 

Gold standard regime is recognized as fixed exchange rate regime and it had been implemented 

before World War I. Under this regime, some of the currencies, such as U.S. dollar and British 

pound, were set as convertible currencies against the gold. However, this system brought many 

problems to countries and influenced gold production negatively. The system has been modified 

as a result of problems. After gold standard system has been modified, the Bretton Woods 

system has been implemented towards the end of World War II. Under this system, U.S. dollar 

has been recognized as only convertible currency against gold. (Frederic Mishkin, 2016). In 

addition to that, World Bank and International Monetary Fund have also been established with 

Bretton Woods agreement. In this context, the Bretton Woods system has a very important place 

in international trade history. Even though the system led creation of new organizations for the 

development of international trade, it collapsed in 1971. After the collapse of the system, the 

dollar lost its ability to be convertible currency against gold, nevertheless, the dollar has been 

keeping its strong position in international trade. 

1.2.1 Floating Exchange Rate Regime 

Under floating exchange rate regime, currency value is set by the market without any 

government activity (Bob Steiner, 2002). However, sudden changes in the exchange rate may 

push the central bank to intervene in the market. On the one hand, central bank may intervene 

to fluctuations by selling or buying domestic currency. In such cases, when government 

intervention occurs, the system is called as dirty floating or managed floating system. The aim 

of such an intervention is to minimize the negative effects of the volatility so that domestic 

market would not be negatively affected. On the other hand, exchange rates movements can be 
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also affected by interest rates which can be increased or decreased by the central bank. In this 

regard, increases and decreases have an important role in terms of foreign direct investment. By 

decreasing or increasing interest rates, country may be more convenient or inconvenient for 

foreign investors. Even if the occurrence of such effects results in positive or negative events, 

government interventions are used as short-term supportive tool to implement economic reforms 

for the market stabilization. Therefore, the interventions under the floating exchange rate regime 

are aimed at eliminating the negative effects of the exchange rate and to analyze the volatility 

of the exchange rates are very important for any of market participants. In this case, on the one 

hand, if domestic currency depreciates against foreign currency, the cost of importing products 

from abroad for any purpose will increase. On the other hand, such a depreciation of domestic 

currency will make domestic exporter’s situation better off against its competitors in domestic 

market (Bob Steiner, 2002). Therefore, interventions play a very important role under the 

floating exchange rate system, and their impact may be advantageous or quite disadvantageous 

on the market actors. 

1.2.2 Fixed Exchange Rate Regime 

In fixed exchange rate regime, central bank can sell or buy the local currency against foreign 

currency at a pegged price. Under this regime, the monetary policy of the country is set as single 

policy which targets to keep the exchange rate level within very narrow band (Mankiw, 2015). 

In this context, the system restricts to use exchange rates as a policy tool. It is generally indicated 

that the regime brings credibility and discipline to the system (Toulaboe, D., & Terry, R., 2013).  

Therefore, when it comes to importers and exporters perspective, the fixed exchange rate system 

eliminates exchange rate uncertainty. 

1.3 Determinants of Exchange Rate  

As it was previously mentioned, exchange rates can be influenced by some factors negatively 

or positively. Inflation, interest rates, political uncertainty and economic performance, direction 

of trade, national debt and government intervention can be given as examples for the factors that 

can affect exchange rate movements positively or negatively. At the same time, a dramatic 

increase or decrease in exchange rate can also influence macroeconomic indicators of country. 

The impact of such changes will be observed in second chapter to see how exchange rates 

influence Turkish economy.  
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1.3.1 Inflation 

In today’s world, states try to maintain price stability by keeping inflation under the control. In 

this case, considering price stability, the first thing that comes to mind is that the fluctuations in 

exchange rates should not be intensive in the economy. Therefore, it is important to understand 

what exactly inflation means. According to the International Monetary Fund (IMF), “inflation 

measures how much more expensive a set of goods and services has become over a certain 

period, usually a year”. Based on the definition, it can be understood how important inflation 

is in terms of foreign exchange rates. To explain it more specifically, when country faces with 

high inflation, consumers face high prices in the market and for that reason, high inflation 

influences consumers purchasing power negatively. In this case, it can be concluded that the 

impact of high inflation on the local currency would be negative. However, in the case of the 

opposite situation, low inflation rate does not provide a significant change in domestic currency 

and exchange rate. From this point of view, the relationship between inflation and exchange rate 

is quite evident. But another factor that should not be forgotten is interest rate. To be more 

specific, the relationship of inflation and exchange rate is mainly related to the interest rates. 

Low interest rates encourage consumer expenditures, production, economic growth and other 

indicators which will bring positive impact on currency value. Therefore, it is important to 

evaluate these three factors together. Regarding this situation, the figures 1 and 2 illustrate the 

relationship between inflation rate and exchange rates in Argentina as an emerging country. 

Figure 1: The course of inflation rate (CPI) from December 2017 to February 2019 (%) 

 

Source: Own elaboration with the use of data from OECD 
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As it can be seen from figure 1 and figure 2, inflation and exchange rates have high correlation 

between each other. In both cases, it can be clearly observed that increases and decreases show 

a horizontal appearance to each other. Additionally, the relationship between inflation, exchange 

rates and interest rates will be shown in second chapter. 

Figure 2: USD/APS exchange rates from December 2017 to February 2019 

 

Source: Own elaboration with the use of data from (Investing, 2019) 

1.3.2 Interest Rate 

Exchange rates, interest rates and inflation are the factors which have connection with each other 

in highly manner. When the relationship between exchange rates and interest rates considered, 

interest rate changes made through government interventions directly affect the exchange rate 

movements. As explained before, government interventions are carried out by the central banks. 

Central banks intervene interest rates to change the effect of the exchange rate in short-term. On 

this point, if central bank decides to increase interest rates, loan lenders may get higher rate of 

return in comparison with foreign countries. With respect to that, foreign direct investment 

would increase and by that way domestic currency will become stronger against foreign 

currency due to high demand. However, the impact of such an action might not bring long term 

efficiency. To eliminate negative effect of the exchange rate, different actions must be taken. 
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lower interest rates would decrease the interest of foreign investors to invest in country. 

However, interest rate is not the only factor that should be taken into account when foreign 

investors would like to invest in the domestic country. Balance of trade, gross domestic product, 

political and economic stability, government debts are the factors which are considered before 

the foreign investment decision. Even if these factors are examined in a separate section, the 

effects of volatility on the exchange rate in the following sections will be better understood as 

an important indicator of how these factors are related to each other, respectively. Moving from 

here, it can be clearly seen from the following line chart how the interest rates have been affected 

due to the exchange rate movements, for example in Argentina. Currently, Argentina has the 

highest benchmark interest rates in the world (The Irish Times, 2019).  

Figure 3: Development of interest rates in Argentina between 2018 and 2019 (%) 

 

Source: (Tradingeconomics, 2019) 

1.3.3 Political Uncertainty and Economic Performance 

Political environment and economic performance of a country are very important indicators for 

the foreign investment and exchange rates. If country has good economic performance and 

positive outlook of political environment, the country would become more attractive for foreign 

investors. Therefore, a rise in foreign capital would create more demand on domestic currency 

so that the value of the domestic currency would be appreciated against foreign currencies. On 

the other hand, any political risk which occurs in country may affect domestic currency value 
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very negatively.  Therefore, it can be said that the sudden changes in the exchange rate have 

been occurred usually due to political reasons. (Krugman, 2010)  

1.3.4 Direction of Trade 

Trade direction is another factor that influences exchange rates. From this perspective, if country 

exports more than it imports with upward tendency of exports, dependence on foreign countries 

would be less. In relation to this, if exports keep increasing in such a case, in return, demand for 

domestic currency will increase too. Under these circumstances, an increase in demand will lead 

to appreciation of domestic currency against foreign currency.   

1.3.5 National Debt 

Government can face with high public debt due to domestic market financing. Higher national 

or public debt would stimulate high inflation in country. As it was already explained previously, 

high inflation can affect domestic currency very negatively. Therefore, national debt is one of 

the factors that influence domestic currency value. 

1.3.6 Government Intervention 

When it comes to government interventions, some factors can trigger government to intervene 

to domestic market in order to decrease negative impacts of the foreign exchange rate. In such 

a situation, central bank can take an action against negative effect. Under some certain 

circumstances and exchange rate regime, the reserves can be used to decrease the negative effect 

of the foreign currency. If domestic currency experiences depreciation, for example TRY 

depreciates against USD, central bank can decide to sell USD from its reserves to increase the 

value of TRY. In addition to this, interest rates can be changed to attract foreign investors. All 

these activities which are stimulated by central bank can influence the foreign exchange rate 

value. 

1.4 Foreign Exchange Rate Volatility and Risk 

Under fixed exchange regime, exchange rate remains fixed. On the other hand, under floating 

exchange rate regime, exchange rate may go up or down due to market conditions with the lapse 

of time. Accordingly, it is immeasurably difficult to predict the exchange rate by the end of a 

specific time. As it is known that under floating exchange rate regime, currency value can float 

up or down, it is expected to experience exchange rate volatility. In relation to this, volatility 
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can be described as a change degree of the variable over a specific time. (Steve Suranovic, 2010) 

According to given definition, exchange rate volatility can be defined as an unanticipated 

movements of exchange rate over the time (Ozturk, 2006). Accordingly, the following figure 

can be used to better understand the exchange rate volatility. Figure 4 illustrates the exchange 

rate relationship of U.S. dollar and Japanese Yen between 2017 and 2019.  

Figure 4: USD/JPY exchange rate development between 2017 and 2019 

 

Source: (Tradingview, 2019) 

When the line chart has been analyzed, it can be observed that it is very difficult to predict 

exchange rate under such movements. In addition to given information, exchange rate volatility 

affects large corporations, small-medium enterprises, individuals, countries and other market 

participants. Also, volatility makes decision making process difficult in terms of investment and 

international trade (Suranovic, 2010). Therefore, if market experiences very deep and 

unanticipated exchange rate movements, all the market participants are exposed to risk. 

Moreover, exchange rate risk can lead to probable loss of money due to sudden appreciation or 

depreciation of the currencies. Because of that, it will be better to understand to analyze impact 

of exchange rate risk from the exporter, importer and investor point of view. 

1.4.1 Exchange Rate Risk: From Exporter and Importer point of view 

For instance, it can be assumed that a European seller exports some specific devices to a buyer 

into the United States. In this specific period, it is assumed that these devices have been sold to 

2 U.S. dollars for each piece when each U.S. dollars value determined as 2 euros. However, 

http://www.tradingview.com/
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after a year,  some unexpected changes occurred in the market and 1 U.S. dollar became 1.5 

euros in value. In this situation, if European seller exports these devices in the value of 1 million 

U.S. dollars, the seller would make a loss of half million U.S. dollars due to appreciation of euro 

against dollar. The reason is that, European exporter may produce goods which are denominated 

in euro, however if company exports goods to the USA, the money will be sent in USD since 

importer is located in USA. Therefore, the exporter will lose money from this transaction. In 

this case, it can be seen clearly that the exporter has suffered losses due to the exchange rate 

risk. As a result, this example shows the exchange rate risk where exporter faces due to 

appreciation of euro currency. On this point, it should be noted that the companies engaged in 

international trade are always likely to be exposed to foreign exchange rate risk. (Suranovic, 

2010) 

1.4.2 Exchange Rate Risk: From investor point of view 

Except from exporters and importers, investors can also be exposed to exchange rate risk 

because of currency volatility. To give an example, first consider an American resident who 

invests 20.000$ (for example, save) in November 2017 for one year. The investor deposits his 

money at 2.40 percent deposit rate for one year in Czech account which has higher deposit rate 

than U.S. account which is 1.95 percent. When the deposit has been made, the exchange rate 

sits at 20 CZK/USD. After a year, in November 2018, the investor decides to exchange his 

deposit from CZK back to U.S. dollars. The exchange rate in that time is recorded as 22 

CZK/USD. In relation to this example, rate of return of investment formula can be used in order 

to calculate how much the investment was profitable. (Suranovic, 2010) 

RoRczk = iczk + (1+iczk) x [(1/E2018 czk/$ - 1/ E2017 czk/$)/ E2017 czk/$] 

= 0.024 + (1+0.024) x [ (1/22 – 1/20) / (1/20)]    

= - 0.0690 x 100 = -6.9 % 

As it can be seen from the figures, the investor makes 6.9% loss of deposited money in the 

amount of $1380 when he makes deposit on CZK. If he would deposit the money in U.S. 

account, he would have had return as 1.95% return which is $390. (Suranovic, 2010) 
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After the given examples, it has been seen once again that the exchange rate plays an important 

role in international trade. Therefore, based on given examples, 3 types of risk can be faced due 

to the exchange rate volatility. In relation to this, the following table demonstrates these 3 types 

of exchange rate risk under the financial risk which are transaction, translation and economic 

exposure. 

Table 1: Schematic presentation of financial risk by categories 

 

 

 

 

     

          

 

 

 

 

Source: Own elaboration with the use of data from (Crouhy, Galai and Mark, 2004) 

1.4.3 Transaction Exposure 

Transaction exposure is a risk type which arises from exchange rate fluctuations and affects 

company’s future cash flows under current contractual obligations (Eriksen, 2010). If the 

contract was agreed but not settled, in relation to this, the risk is occurred before the contract is 

settled. Therefore, if the time between agreement and settlement of contracts is longer, the 

exposure will be higher due to the exchange rate changes. 

Market Risk 

Interest Rate Risk 

Foreign Exchange Risk 

Commodity Price Risk 

Equity Price Risk 

Transaction Exposure 

Translation Exposure 

Economic Exposure 

Financial Risk 

Credit Risk 

Transaction Risk 

Portfolio Concentration 
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1.4.4 Translation Exposure 

Translation exposure demonstrates the exchange rate changes which affect company owner’s 

equity, assets and liabilities. This exposure type is also identified as accounting exposure in 

some sources (Eriksen, 2010). Translation exposure occurs when a company has foreign 

subsidiaries. Because of that, consolidated financial statement needs to be provided in a single 

report. To be more specific, it mainly derives the need to convert the financial statements of a 

firm's activities from local currencies to the home country's currency. Additionally, it focuses 

on how changes in exchange rates affect the company's book value. (Nazarboland, 2003) 

1.4.5 Economic Exposure 

Economic exposure is also known as operating exposure. Economic exposure is a risk type 

which arises from unexpected changes in exchange rate. In this type of exposure, exchange rate 

changes influence future prices, costs and sales of company. From this perspective, it can be 

defined as an exposure which affects company’s future cash flows due to the unanticipated 

changes in exchange rate. (Eiteman, 2013) 

The following table provides comparison of exchange rate exposures for better understanding. 

Table 2: Comparison of exchange rate exposures 

   Moment in time when exchange rate changes 

        

 

 

 

 

 

Time 

Source: Own elaboration with the use of data from (Eiteman, 2013) 

Translation exposure 

Impact of exchange rate changes on 

reported owners’ equity in 

consolidated financial statements 

            Transaction exposure 

Risk arising from exchange rate fluctuations before the contract is settled. 

Economic exposure 

Change in expected cash flows due 

to unexpected exchange rates 
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These 3 types of exposures are very crucial for international companies. When a company 

extends its work to foreign country, it is high probability that company will be exposed to 

exchange rate risk. On this point, if company experiences a foreign exchange exposure, some 

preventions can be taken to reduce the risk. One of the most common methods related to hedging 

risk are financial derivatives. Hedging is defined as any activity which can be taken to reduce 

exchange rate risk by taking adverse position. Forwards, futures, options and swaps are tools 

for hedging which are also known as derivative instruments.   

1.5 How to Minimize Foreign Exchange Risk 

We defined the types of exposures in previous topic. Therefore, it is very important to define 

related factors which can help to prevent or reduce the transaction, translation and economic 

exposure.  

1.5.1 Forward Contracts 

Forward contracts are settled in order to be prevented from exchange rate risks by providing a 

customization between counterparties and allow selling or buying an asset in the future at an 

agreed price. When the contract is made, the price is fixed and according to that, it is not traded 

on exchange market. Moreover, exchange rate changes between contract date and maturity date 

do not affect the predetermined rate on the contract. On this point, if the current spot price is 

lower than future expected price, it is called as forward premium. On the other hand, if future 

expected price is lower than current spot rate, it is defined as forward discount. (Brealey, 2011). 

To be more specific, one the one hand, one of the parties to a forward contract takes a long 

position and accepts to purchase the underlying asset on agreed price and a specified date. On 

the other hand, other party of the contract takes a short position and agrees to sell the asset at 

the same price on the same date. 

Based on previous information, to give an example, the table 3 sketches out spot rate and 

forward rates in EUR and U.S. dollar that might be used by an international bank on 18th of 

June 2018. Regarding table, in the first line, spot bid rate defines that bank is ready to buy U.S. 

dollar at price 1.2105 for per EUR in the spot market. On the other hand, offer shows that bank 

is ready to sell each EUR at price 1.2109 in the spot market. The following lines represents that 

bank can buy USD at price 1.2106, 1.2109 and 1.2115 for each EUR and sell EUR at price 



 

15 

 

1.2111, 1.2113 and 1.2120 for each dollar, respectively 1-month, 3-month and 6-month forward 

rates. As an example, it is assumed that German company must pay 2 million EUR in 6 months 

due to the debts that it has. In addition to that, the German company would like to use 6- month 

forward agreement due to the risk of exchange rate volatility. Therefore, it is assumed that 

German company and bank A reached an agreement on 18th of December 2018 for 6-month 

forward rate. Based on the contract, the German company buys 2 million EUR from the bank in 

the value of 2.424.000 U.S. dollars on 18th of December 2018 which puts German company 

into long forward contract on euro. On the other hand, bank will sell 2 million euro for 2.424.000 

U.S. dollars in the short forward contract position. In this way, the forward contract has been 

performed when one of the parties takes a short position and the other side takes a long position.  

Table 3: Spot and forward rates for EUR/USD on June 18, 2018 

 Bid Offer 

Spot rate 1.2105 1.2109 

1-month forward 1.2106 1.2111 

3-month forward 1.2109 1.2113 

6-month forward 1.2115 1.2120 

 Source: Own elaboration with the use of data from (Hull, 2012) 

According to the example above, the long and short position has been shown on the table below. 

Table 4: Forward contracts payoff in a long and short position 

 

 Payoff     

 

 

    K   St 

     

 

 

Source: Own elaboration 

In the table above, red line represents long position while green line demonstrates short position. 

Point “K” identifies delivery price and point “St” is the asset price at maturity date of contract. 
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At the maturity day, if price of the exchange rate increases to 1.30 U.S. dollars for each euro, 

the forward contract would worth $2.600.000 - $2.424.000= $176.000 to German company. On 

the contrary, if the exchange rate declines to $1.15 for per EUR, it would be 2.300.000 – 

2.424.000 = -$124.000 costed to Germany company. Therefore, payoffs depend on the exchange 

rate in the specified date and in relation to that, it can cause positive or negative effects to 

company. (Hull, 2012)   

1.5.2 Future Contracts 

Future contracts are standardized agreements which put obligation to buyer to buy certain 

amount of exchange rate which is determined at the date of contract at a specified date in the 

future. The most significant function of the futures is to protect buyer and seller against increase 

or decrease in prices. Future contracts are quite similar with forward contracts except from some 

significant differences. 

• Forward contracts are a result of negotiation between counterparties. Future contracts 

are standardized agreements. 

• Future contracts are secured by the exchange market while forward contracts include 

counterparty risk. 

• Future contracts are more liquid in comparison with forward contract due to the 

possibility to be sold to third parties before maturity date.  

• Banks play very important role in terms of forward contracts. On the other hand, futures 

cannot be prepared by any banks.  

• Even though both contracts have some differences, there are also some similarities arise 

from arbitrage opportunities. (Connolly, 2007) 

1.5.3 Currency Option 

Currency option hedging strategy is one of the most famous strategies to reduce exchange rate 

risk. The currency option allows buyer to buy or sell certain amount of currency at a specified 

date. In relation to this, seller receives premium which is cost of buying option. Moreover, 

currency options do not include any obligation for the parties about buying or selling. In this 

hedging method, put and call options are two main type of this method. Put option has been 

determined as an option type which provides right to holder to sell an asset at a specified date. 
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On the other hand, call option provides right to buy an asset at a specified date with provided 

strike price. On this point, strike price can be defined as  predetermined buy or sell price or an 

exercise price to be paid for asset when the option was processed. For better understanding, the 

following graphics show short and long positions of these two types of currency options. 

Table 5: Put-Call Options in long and short position 

Profit       Profit 

          Long Call   Short Call 

0           St       0           St 

 

Loss        Loss 

Profit        Profit 

          Long Put     Short Put 

    St        

0                 0     St   

 

 Loss                   Loss 

Source: Own elaboration 

The graphics represent short, long call and put options at expiration. Firstly, the term (St) 

indicates spot rates. Then, blue cross demonstrates the break-even point where is no profit or 

loss while green cross shows the strike price. Long and short positions can be defined in a same 

way as it was mentioned in the forward contracts. In long call, if future or spot exchange rate is 

bigger than the strike price, it is said that this position is profitable. On the contrary, if the 

exchange rate or spot rate is less than strike price, it is known as unprofitable long call. In the 

long put, the option will be profitable when the strike price is greater than future or spot 

exchange rate price. In relation to this, if spot or future rate is higher than strike price, the option 

is considered as loss-making. Turning to short put which is also known as uncovered put, it is 
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profitable when spot rate is less than strike price and unprofitable vice versa. On the contrary, 

short call brings profit when spot rate is greater than the strike price and unprofitable vice versa. 

(Telegraph.co.uk, 2002)  

To be clearer, if an importer buys a call option in order to minimize foreign exchange risk and 

if exchange rate raises noticeably, importer can use the option. On the contrary, if exchange rate 

reduces, the importer just let the option to have expired. On the other hand, when the exporter 

situation is considered, if exporter has expectations that domestic currency value would 

decrease, then exporter would like to buy put option by selling currency to hedge exposure 

against depreciation in the local currency. In such a case, if exchange rate declines the exporter 

will use the option. In relation to this, if exchange rate raises, the exporter would not exercise 

the option. Therefore, as noted by examples, the use of currency options to eliminate exchange 

rate exposure in economies where uncertainty and risk arise provides significant advantages. 

1.5.4 Currency Swaps 

Currency swap agreement is a financial instrument which allows to exchange one security with 

another. Swap agreements can be used against foreign exchange exposure and interest rate risk. 

In this agreement, two different parties may mutually change different currencies or different 

interest payments with each other to be protected against exposure. On this point, for example, 

let’s say that party A has U.S. dollars on its account and is willing to exchange those U.S. dollars 

for euros. On the other hand, there is also party B which has euros on its account and is willing 

to exchange those euros for U.S. dollars. If we look from this perspective, both parties may 

mutually agree to change U.S. dollars and euros according to their needs to have currency swap 

agreement.  In that case, it can be said that the reason for currency swap is the real need for 

funds denominated in other currency. (Kolb and Overdahl, 2003). The following illustrations 

are examples of how currency swap agreement works and therefore, it will help to better 

understand the currency swap agreement. 

Table 6: Initial cash flow of swap agreement 

    $2.500.000   

    €1.000.000   

Source: Own elaboration with the use of data from (Kolb and Overdahl, 2003) 

Party A Party B 
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It is assumed that the current exchange rate between euro and U.S. dollars is $2.5 for each euro. 

At the same time, it is determined that EU interest rate is 8 percent and U.S. interest rate is 6 

percent. Moreover, it is assumed that party A has $2.500.000 while party B has €1.000.000. In 

relation to this, party A is willing to exchange its $2.500.000 dollars for euros. In return to that, 

party B will pay $1.000.000 against to party A for the swap. Moreover, it is also assumed that 

swap has 5 years term and interest payments will be made annually. In this case, the interest 

payments shall be in the following schedule. 

Table 7: Swap annual interest rate payment 

    €80.000  

$150.000      

Source: Own elaboration with the use of data from (Kolb and Overdahl, 2003) 

Regarding to interest rates, party A will pay 8 percent interest rate for the received euros. 

Therefore, party A will pay 80.000 euros for each year. On the other hand, party B will pay 6 

percent interest rate for received dollars which will be 150.000 dollars for each year. (Kolb and 

Overdahl, 2003)  

After 5 years interest rate payment, the exchanged amounts will be paid back in order to finalize 

swap agreement. 

Table 8: Repayment of currency in the end of 5 years 

    €1.000.000       

    $2.500.000 

Source: Own elaboration with the use of data from (Kolb and Overdahl, 2003) 

As it can be seen from the tables, initially, two parties mutually agree to do currency swap. 

Secondly, the parties agree to make interest rate payment for each year until due date of the 

swap agreement. And finally, both parties pay back the initial amount that they exchanged. 

(Kolb and Overdahl, 2003) 

In this respect, it is evident that to what extent swap agreement is advantageous for both parties 

where it provides benefits and eliminates risks. 

Party A Party B 

Party A Party B 
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2 Overview of the Turkish economy 

The Turkish economy seemed to be optimistic up to a few years ago. However, the political and 

economic turmoil has rapidly pulled the country's economy to the bottom in recent years. 

Especially, deep and severe depreciation of the Turkish lira pushes country's economic situation 

to be on cliff edge. Because of this emerging scenario, all the participants in the economy are 

very negatively affected. Therefore, this section will start with a general introduction to the 

Turkish economy. Then, economic analysis will be made to see how much that the foreign 

exchange rate affects economic indicators. After the observation of how economic indicators 

have been affected, the last part will provide information about how political developments and 

shocks cause uncertainty and influence foreign exchange rate volatility in the economy. 

2.1 General Overview of Turkish economy  

Turkey, officially the Republic of Turkey since 1923, is a country with secular, unitary and 

previously had parliamentary system which declared presidential system in 2017 referendum. 

Economically, Turkey is categorized as an emerging market economy according to International 

Monetary Fund (IMF, 2018). The country has very important strategic location which 

contributes to development of the country by linking Europe, Middle East and Central Asia in 

energy sector and logistics (Export.gov, 2019). The country has 82.003.882 residents according 

to Turkish Statistical Institute in 2018 (TUIK, 2019). Furthermore, Turkey has been a charter 

member of the UN, member of NATO since 1952 (NATO, 2012), member of IMF since 1947 

(Imf.org, 2017), member of World Bank and WTO since 1995 and founding member of the 

OECD and G20. In addition to that, it is the 13th member state of the Council of Europe since 

1950 (Council of Europe, 2019).  In addition to that, Turkey is a member state of the EU 

Customs Union since 1995 and began for accession negotiations with the EU in 2005.  

When it comes to exchange rate regimes, fixed exchange rate regime was used in Turkey until 

1980. As of 1980 various exchange rate regimes were implemented due to the economic 

instability and high inflation. In 1999, economic problems became unbearable due to the 

negative effects of international crises and the earthquake disasters in Turkey. Therefore, Turkey 

and IMF made a stand-by agreement for three years in order to recover from these negative 

problems and provide relief in foreign resources. The primary objective of this agreement was 

determined as to reduce inflation which was recorded over 60 percent and to provide economic 
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stability by implementing reforms along with the new monetary and exchange rate policy 

system. (Spk.gov.tr, 2004) Therefore, the crawling peg exchange rate regime has been 

implemented in conjunction with this agreement. With this system, the exchange rate fluctuates 

over a certain band, however, if the exchange rate exceeds band limits, the central bank can 

intervene to the exchange rate. On the other hand, in the beginning of 2000, even though, the 

regime had economically optimistic expectations, it was realized that this exchange rate system 

could not produce the desired effect towards end of the year. In addition to that, financial crises 

took place in early 2001 and the floating exchange rate system has been decided to be 

implemented by the new reform program. (Spk.gov.tr, 2004)  

On this point, it is important to recall that exchange rates are determined by the supply and 

demand conditions in the market under the floating exchange rate regime. The main factors that 

determine the supply and demand of foreign currency are (TCMB, 2019): 

• Monetary and fiscal policies 

• Economic infrastructure 

• International developments 

• Expectations  

Based on the above explained factors, Turkey showed very important economic developments 

since the beginning of 21st century. However, dramatic changes in foreign exchange rates and 

political developments caused a recession and instability on the economy in recent years. 

Therefore, it would be useful to see the position of the country in international trade before the 

examination of macroeconomic indicators and the impact of sudden exchange rate movements 

and political developments on the country’s economy. 

Turkey has a very important position in the world trade. In addition to its strategic location, 

exports and imports of the country also show how country plays an active role in the world 

trade. On this point, according to WTO database, Turkey has been ranked as 21st country in 

merchandise imports, 29th in commercial services exports, 31st in merchandise exports and 40th 

in commercial services in 2017. Furthermore, the country shared 0.89 percent of total exports 

and 1.30 percent total imports of the world in the same year. Manufactures have been recorded 

as the main commodity group with 75.2 percent in total exports and 68.8 percent in total imports 
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by the year of 2016. In addition to that, European Union has been recorded as the major export 

partner with almost 50 percent which is followed by United Arab Emirates, Iraq and United 

States of America respectively 5.8, 5.8 and 5.5 percent. On the other hand, European Union 

remains as biggest partner on imports when the data is observed for the year 2017. (Wto.org, 

2018)  

The reason that EU is the number one export and import partner of Turkey is linked to Customs 

Union Agreement which came into force in 1995. However, the agreement only covers 

industrial goods, but does not include services, public procurement, agriculture (apart from 

processed agricultural products). (Ec.europa.eu, 2019) 

In line with the given information, figure 5 and 6 provide information about export and import 

of merchandise trade, agricultural and non-agricultural products in detail. 

Figure 5: Merchandise Trade export and import figures of Turkey 

 

Source: (Wto.org, 2018) 

When both illustrations have been compared, it is clearly seen that the share of the merchandise 

trade in exports and imports have the majority in country trade. However, it is also important to 

realize that non-agricultural products play an important role in exports and imports of the 

country. Especially, motor cars for transport of persons in exports with 11.815 million US$ and 
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gold in imports with 16.577 million US$ in 2017 have significant effect on country total exports 

and imports. 

Figure 6: Agricultural and Non-Agricultural products data in 2017 

 

Source: (Wto.org, 2018) 

2.2 Analysis of Macroeconomic Development and Current Economic Status 

Turkish economy has performed remarkably good economic growth in recent years. Even 

though Turkey has been recognized as having good economic conditions, according to some 

reports published by various organizations, the country is shown as fragile economy among 

emerging markets. On this point, when the macroeconomic indicators have been analyzed, 

initially, Morgan Stanley’s report gives information why Turkey is categorized as fragile 

economy. According to report, Turkey is recognized as a country in the ‘‘Fragile Five’’ 

category. The Fragile Five countries are defined as Brazil, India, Indonesia, South Africa and 

Turkey in the report. This report puts forward that emerging markets are dependent on foreign 

investment to finance their growth targets. It is also stated in the report that these countries have 

high and increasing current account deficits in common. Besides the increasing current account 

deficit, high inflation rate and decreasing growth rates are also other factors which pull these 

countries into the Fragile Five group. (Morgan Stanley, 2013). On the other hand, S&P credit 
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rating agency also came up with a new Fragile Five group which includes Turkey, Pakistan, 

Argentina, Egypt and Qatar in 2017. In keeping with this report, the main reason to categorize 

these countries in this group was the increasing interest rates. (S&P Global Ratings, 2017) Even 

though, new Fragile Five group has been categorized with new countries in the S&P report, the 

Morgan Stanley’s report still remains as the most recognized one. 

Figure 7: Fragile Five countries current account balance in U.S. dollars (in Billions) 

 

Source: Own elaboration with the use of data from (Data.worldbank.org, 2019) 

In relation to Morgan Stanley report, as far as current account balance is considered, it can be 

clearly observed from figure 7 that Fragile Five economies experienced large current account 

deficit between 2000 and 2017. In addition to that, current account deficit increased year by year 

as it was also reported by Morgan Stanley. According to given line chart, India and Turkey have 

highest deficit of 2017 in the group. From the perspective of Turkey, while current account 

deficit recorded 47.347 million in 2017, the deficit decreased to 27.813 million dollars in 2018 

(Tcmb.gov.tr, 2018). The main reason of this decline results from the dramatic appreciation of 

foreign currencies against Turkish lira. On this point, these movements caused substantial 

decrease in imports of the Turkey. In relation to that, depreciation of Turkish lira led to increase 

in exports, then at the same time, the current account deficit started to decline due to the 

increased exports and falling imports. Therefore, it also becomes important to analyze change 

in the export and import figures from the perspective of Turkey in order to figure out how much 
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exports and imports changed and influenced current account balance. Accordingly, following 

figure demonstrates changes of the imports and exports rates between 2018 and 2019 in Turkey.  

Figure 8: External trade change on the same months of the preceding year in Turkey between 

2018 and 2019 (%) 

 

Source: Own elaboration with the use of data from (Ticaret.gov.tr, 2019) 

In accordance with the figure, TUIK press release indicates that country exports went up by 

6.2% in January 2019 and 3.4% in February 2019 when it is compared with 2018. On the other 

hand, it is clear from the data that imports of the country declined significantly during the year 

2018 when it is compared to previous year 2017. Based on Republic of Turkey Ministry of 

Trade data, in this context, exports have been recorded as 13 billion 593 million dollars with a 

3.4% rise while imports were 15 billion 727 million dollars with a 16.9% reduction in February 

2019 in contrast to February 2018 (Ticaret.gov.tr, 2019). In relation to that, TUIK press release 

also gives information on top imported and exported countries. It is stated by the press release 

that the main export partner was Germany with 1 billion 225 million dollars. It was chased by 

the United Kingdom with 857 million dollars which is followed by Italy and Spain respectively 

815 million dollars and 741 million dollars. On the other hand, top import partners have been 

recorded as Russia with 1 billion 577 million dollars, China with 1 billion 371 million dollars, 

Germany and USA with 1 billion 347 million dollars and 842 million dollars, respectively. 

(TUIK, 2019). In line with given information, it is also expected that exports will keep growing 
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in the next periods and create optimistic expectations for the future in Turkish economy. 

(BloombergHT, 2019) 

As stated previously that Turkish economy has optimistic expectations for the current account 

deficit in the future, however, it is not seen as much optimistic as for the GDP growth rate. For 

years on end, Turkish economy recorded very good growth rates. Nevertheless, the economy 

sounds alarm bells and faces major challenges in recent years. Particularly, sudden fluctuations 

in exchange rates causes negative effects on the growth rate and other important indicators. 

Based on previous information, it is apparently seen from figure 9 that Turkish economy 

experienced rapid ups and downs in economic growth during last 10 years. On this point, the 

second lowest growth rate has been recorded in 2018. The negative effects of exchange rate 

volatility are also seen in press releases of governmental institutions. 

Figure 9: GDP Growth Rate 2009-2018 in Turkey (Annual %) 

 

Source: Own elaboration with the use of data from World bank and Tuik 

According to Turkish Statistical Institute press release, Gross Domestic Product increased 2,6 

percent in 2018 and reached 700 billion 989 million TRY, on the contrary, GDP declined by 3 

percent in the last quarter of 2018 compared with 2017 which can be seen from figure 10. 

Particularly, it has been recorded drop by 0.5% in agricultural, 8.7% in construction, 6.4% in 

industry and 0.3% in services sector. 
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Furthermore, the press release also represents that final consumption expenditures of households 

rose by 1.15% in 2018 compared to 2017. However, final consumption expenditures of 

households dropped by 8,9% in the last quarter of 2018. In addition to that, exports of goods 

and services have been recorded with an increase by 7.5% and imports declined by 7.9% in 2018 

compared to previous year data. (TUIK, 2019)  

Figure 10: GDP Growth rate quarterly between 2017 and 2018 (%) 

 

Source: Own elaboration with the use of data from Turkish Statistical Institute 

When Turkish lira dropped by 30 percent against US dollar in August 2018, imports became 

nearly a third unaffordable. On this point, the Central Bank of Turkey increased interest rates 

which made borrowing costly. Therefore, many sectors such as housing sales have been affected 

very negatively and consequently industrial production considerably fell and caused a sharp 

decrease in economic growth which can be seen in last quarter of 2018. 

On the other hand, depreciation of domestic currency also caused very serious decline in 

domestic demand. Particularly, industrial production and capacity utilization rate of 

manufacturing industry experienced sharp decrease in last years.  

The dramatic changes in industrial production and capacity utilization rate of manufacturing 

industry can be observed from the next two line charts. 
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Figure 11: Industrial Production Index between 2017 and January 2019 (Annual %) 

 

Source: Own elaboration with the use of data from Turkish Statistical Institute 

The dramatic decrease of industrial production in 2018 is evident from the chart above. In 

relation to this, the industrial sector reduced its capacity utilization in line with the decline in 

demand, and therefore resulted in a decline in production. 

Figure 12: Capacity utilization rate of manufacturing industry between 2017 and March 2019 

 

Source: Own elaboration with the use of data from Central Bank of the Republic of Turkey 

Afterwards, the development of exchange rates in recent years will be examined in detail. Even 

so, the domino effect of increasing rate of exchange rates is shown in the provided figures. 
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Regarding to this, it is seen that GDP growth rate has similar tendency as industrial production 

and capacity utilization rate of manufacturing in the same quarters which can be observed when 

previous three figures have been analyzed. Additionally, we also see the impact of lower 

industrial production and capacity utilization rate of manufacturing on the unemployment rate.  

Figure 13: Unemployment Rate between 2017 and 2018 based on monthly data 

 

Source: Own elaboration with the use of data from Turkish Statistical Institute 

From the perspective of unemployment, the column chart clearly shows that unemployment rate 

began rising after June and reached a peak of 13.5 percent in December 2018. In accordance 

with this, TUIK reveals in the report that unemployment continued to rise by increasing 1 

million 11 thousand people in 2018 and reached in total of 4 million 302 thousand unemployed 

people. In addition to that, it can be recognized that unemployment rate expectation will not be 

optimistic for future when supplied industrial production and gross domestic product diagrams 

have been analyzed. (TUIK, 2019) 

Besides previously mentioned factors, the effects of increasing exchange rates are not only seen 

in the economic growth and external trade, but also seen in inflation. Therefore, inflation 

becomes very important factor to take into consideration in the Turkish economy.  

When it comes to comparison of data for unemployment and inflation, the relationship between 

inflation and unemployment in the economy is explained by so-called 'Philips curve'. According 
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to the Philips curve, the decline in inflation creates an increase in unemployment. Nevertheless, 

theory and facts in the economy do not always overlap. In economic theory, it is generally 

assumed that the variables remain constant. This may in fact mean disregarding the dynamics 

in the economy from time to time. According to figure 14, it is evident that consumer prices 

increased more than double in September and October 2018 when it is compared with 2017. In 

relation with the provided data, the inflation rate in October 2018 has been recorded as the 

highest in last 15 years.   

Figure 14: Consumer Price Index 2017-2019 monthly rate of change (%) 

 

Source: Own elaboration with the use of data from Turkish Statistical Institute 

However, in our case, we can see that unemployment and consumer price inflation did not 

overlap. In relation to this, the direct proportion between unemployment and consumer price 

index can be recognized from given figures. After the analysis of the increase in costs of 

production, it will be better understood why direct proportion has been recorded between 

unemployment and inflation.  

In relation to inflation, when it comes to construction sector which touched the lowest growth 

rate in the last quarter of 2018, construction costs increased considerably in 2018 compared to 

2017 which can be observed from following figure. 
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Figure 15: Construction cost index and rate of change from 2017 to January 2019 

 

Source: Own elaboration with the use of data from Turkish Statistical Institute 

In the same way, house sales with mortgage went down in 2018 when it is compared with 2017. 

In terms of house sales statistics, it is evident from the figure 16 that sales declined in last two 

years and experienced lowest numbers in the end of 2018. Moreover, construction cost and rate 

of change index also indicates that September experienced the highest construction costs in 

2018, and therefore, house sales statistics hit the bottom by recording 5324 sales in November 

2018. Similarly, it is also seen from the figure 14 that consumer price index has a tendency 

nearly the same as construction cost index.  

From this point of view, it has been noticed that the increase in costs adversely affected 

production and consequently negatively affected sales. In this context, increase in prices caused 

inflation which led contraction in domestic demand. Therefore, it can be understood that it is 

not surprising finding direct proportion between unemployment and inflation in such a case. 

Even though inflation has a large share in the decline of house sales, there are also other factors 

which influence house sales. In common, bank loans in other words mortgage loans for houses 

play very crucial role for sales of houses in Turkey. The given line chart shows that house sales 

with mortgage decreased in January 2018 from 35 993 to 28 678 when it is compared with 

previous year. Moreover, it is also noticed that the sales have been recorded as 6537 in January 

2019 which is almost five times less than previous year. Therefore, it is also important to take 

consideration of loan interest rates. 
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Figure 16: House Sales Statistics between 2017 and 2019  

 

Source: Own elaboration with the use of data from Turkish Statistical Institute 

In relation to previously given information, Association of Turkish Construction Material 

Producers published in February 2019 report which states that mortgage loans interest rates are 

close to 2 percent on monthly average which leads to reduction in the demand of house sales in 

2019. Therefore, according to the report, it is indicated that downward trend in house sales with 

mortgage is expected to continue throughout 2019. On this point, the report asserts also that 

there are some other factors which influence this negative situation in housing sector. In 

accordance with this, it is stated that high exchange rates and high interest rates made more 

difficult to reimburse current bank loans. Therefore, reduction in demand and sales caused also 

reduction in cash flows of the companies. In relation to this, the need of working capital rose 

due to increasing construction costs. Consequently, contractors point out these financial 

problems which were created by these financial constraints as the most significant barrier to 

restricting activities in the construction sector. (Association of Turkish Construction Material 

Producers, 2019) 

As far as interest rates are concerned in relation to the previous paragraph, Central Bank of the 

Republic of Turkey has decided to raise the one-week repo benchmark interest rate from 17.75 

to 24 percent in September 2018. Since September 2018, Turkey has the second highest central 

bank interest rate after Argentina among G20 countries. (Tradingeconomics.com, 2019) 
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When the report of the Turkish Central Bank has been analyzed to find the reason behind that 

decision, sharp increases in exchange rates have been reported as one of the main reasons of 

interest rate decision. According to the Central Bank, the decision was taken due to “the recent 

developments regarding the inflation outlook point to significant risks to price stability”. The 

press release also indicates some other important points regarding to increase in the interest rate 

(TCMB, 2018); 

• Domestic demand shows downward trend even external demand keeps its strong 

position 

• Price increases have a generalized trend based on sub-items due to exchange rate 

movements 

• The deterioration in pricing behavior continues to show an upward risk on the inflation 

outlook. (Tcmb.gov.tr, 2018)  

Figure 17: Central Bank benchmark interest rates between 2010 and 2018 in Turkey (%)   

 

Source: Own elaboration with the use of data from Central Bank of the Republic of Turkey  

On this point, based on Central Bank press release, it becomes crucial to look at the changes on 

the interest rates in previous years to see the impact of exchange rate volatility. Therefore, the 

line chart 17 can be analyzed to see the development of interest rate between 2010 and 2018. 

As is observed, the interest rate dramatically increased and hit the peak in 2018. However, when 

the previous years have been analyzed, it is interesting to note that interest rates have been 

recorded less than 10 points in previous years. In relation to that, such increase in interest rates 



 

34 

 

also raises many questions marks regarding how the economy will be affected. When Central 

Bank raises the interest rates in order to take inflation under control, the policy is so called 

‘‘Contractionary monetary policy’’. Therefore, we see that Turkish Central Bank has taken the 

same action in order to control inflation and exchange rates. In relation to that, possible 

consequences of such an action are described in the table 9 as it is below.  

Table 9: Possible consequences of higher interest rates in the economy 

Increase in savings Decrease in investments 

Appreciation in domestic currency Depreciation in foreign currency 

Slowdown in economic growth Decrease in production 

Higher interest rates on bank loans Higher cost of borrowing money 

Source: Own elaboration  

From the perspective of exchange rates, the impact of the interest rate decision can be analyzed 

on the following figure. 

Figure 18: Development of  USD/TRY from 2017 to March 2019 in Turkey  

 

Source: : Own elaboration with the use of data from (Investing.com, 2019) 

The given line chart illustrates information about change in USD/TRY commencing from May 

2017 to March 2019. At a first glance, it is evident that USD depreciated against TRY 

enormously in September 2018. On the other hand, another dramatic depreciation of USD can 

be seen in May 2018. The main reason of these substantial changes was the consequence of the 

decisions to raise policy interest rate which was taken by the Central Bank of Turkey in May 

2018 and September 2018. In relation to this, the interest rate decision has been taken by the 
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Central Bank to stabilize Turkish lira against foreign currencies. On this point, it can be said 

that it is positive that Turkish lira appreciated against foreign currencies, however, high interest 

rate may lead negative economic problems in the long term especially in a country, which faces 

with many political and economic difficulties.  

When we look at the developments in the Turkish economy that were analyzed, we can clearly 

see the impact of dramatic increases of exchange rates on the high inflation, declines in the 

growth rate, increase in costs and interest rate. Starting from this point of view, it is explicitly 

observed that how the jumps in exchange rate will create domino effect in the economy and 

produce many negative results. Accordingly, it is also important to see to what extent these 

negative effects can influence private sector.  

Figure 19: The development of import payables and net foreign exchange position in the private 

sector over the years in Turkey (Million USD) 

 

Source: : Own elaboration with the use of data from Central Bank of the Republic of Turkey  

As is presented in the line chart, the external debt of the private sector increased over the years. 

Even if there is a slight rebound in the last period, the increase in the exchange rate continues to 

affect companies quite negatively. In addition to that, high interest rates make it even more 

difficult for companies to pay their debts by borrowing. On the other hand, when import 

payables were analyzed, it is also seen from the data that import payables almost trebled in last 
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ten years. In this context, it becomes very difficult to overcome to finance import payables for 

the private sector companies in foreign currencies due to the obtained income denominated in 

Turkish lira. Therefore, if companies do not have any insurance, such as hedging strategies that 

were mentioned before, against debt denominated in foreign currencies, they will not be able to 

pay their debts when exchange rate raised dramatically. Considering these developments caused 

by volatility in foreign exchange rates, it is clear how important it is for companies and states to 

forecast foreign exchange rates. However, it is also important to investigate the impact of 

political policies on this uncertainty. Therefore, the impact of political decisions on exchange 

rates is examined in the next section. 

2.3 Impact of political decisions on Exchange Rates 

In the previous chapters, we examined how the economy derailed due to exchange rate volatility. 

The reason for this is not only that economic factors trigger each other, but also the impact of 

sudden changes in political directions. Based on the analyzed data before, let's take a closer look 

at the changes in the exchange rates experienced by the Turkish economy in recent years. 

Figure 20: Development of USD/TRY exchange rate between 2010-2019 in Turkey 

 

Source: : Own elaboration with the use of data from Central Bank of the Republic of Turkey  

The given chart above shows the development of Turkish lira in the last ten years. When the 

chart has been analyzed, we see the biggest splash in 2018 at first glance. Moreover, it is also 

seen that sudden rises have occurred in various years. In relation to this, we have emphasized 

previously how these sudden increases have affected many factors in the economy negatively. 
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However, it is important to emphasize the negative consequences of these sharp increases in the 

exchange rate, as well as the reasons behind these sharp increases. In relation to this, when the 

daily exchange rate movements taken from the Central Bank’s website were examined between 

the dates 2017 and 2019, there can be seen that some dates experienced dramatic changes. The 

table below presents the reasons for some of these changes. 

Table 10: Examination of the developments in the exchange rate of USD/TRY between 2017 

and 2019 

Dates Open Close Reason of Movement 

01.01.2017-31.01.2017 3.52  3.83 Extension of the state of emergency 

01.02.2017-28.02.2017 3.79 3.59 Central Bank interventions 

01.03.2017-31.03.2017 3.61 3.64 No significant change 

01.04.2017-30.04.2017 3.64 3.56 No significant change 

01.05.2017-31.05.2017 3.55 3.56 No significant change 

01.06.2017-30.06.2017 3.53 3.51 No significant change 

01.07.2017-31.07.2017 3.52 3.53 No significant change 

01.08.2017-31.08.2017 3.52 3.44 No significant change 

01.09.2017-30.09.2017 3.44 3.57 No significant change 

01.10.2017-31.10.2017 3.55 3.77 U.S. suspends visa services in Turkey 

01.11.2017-30.11.2017 3.78 3.95 Increasing political concerns 

01.12.2017-31.12.2017 3.94 3.81 US-Turkey lifting visa restrictions 

01.01.2018-31.01.2018 3.77 3.78 The effect of US-Turkey lifting visa restrictions 

01.02.2018-28.02.2018 3.75 3.78 The effect of US-Turkey lifting visa restrictions 

01.03.2018-31.03.2018 3.80 3.99 The impact of developments in global markets 

01.04.2018-30.04.2018 3.95 4.05 The impact of developments in global markets 

01.05.2018-31.05.2018 4.04 4.48 Political and economic concerns  

01.06.2018-30.06.2018 4.48 4.61 Political and economic concerns (elections) 

01.07.2018-31.07.2018 4.56 4.89 U.S. sanctions threat against Turkey 

01.08.2018-12.08.2018 4.90 5.40 Action on sanctions 

13.08.2018-14.08.2018 5.94 6.88 U.S. doubles tariffs on steel and aluminium  

15.08.2018-31.08.2018 6.55 6.41 No significant change 

01.09.2018-30.09.2018 6.55 6.08 Decision of Central Bank to increase interest rates  

01.10.2018-31.10.2018 5.99 5.52 Positive political developments 

01.11.2018-30.11.2018 5.50 5.16 Impact of positive news 

01.12.2018-31.12.2018 5.16 5.26 No significant change 

01.01.2019-31.01.2019 5.28 5.28 No significant change 

01.02.2019-28.02.2019 5.21 5.29 No significant change 

Source: Own elaboration with the use of data from Central Bank of the Republic of Turkey 

As can be seen from the table above, the first significant increase in the foreign exchange rate 

took place in the first month of 2017. As a result of the research, it was found that the reason for 
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this was due to the announcement that the state of emergency would be extended (Official 

Gazette of the Republic of Turkey, 2017). The state of emergency decision had been taken due 

to failed coup attempt on July 15, 2016. From that time, Turkey maintained state of emergency 

and Turkey’s parliament approved extension the state of emergency for three more months in 

January 2017 (DW.COM, 2019). Therefore, the taken decision led to depreciation of Turkish 

lira against U.S. dollar. In the following month, the Central Bank of Republic of Turkey took 

some actions against appreciation of U.S. dollar against Turkish Lira which led a decline in 

foreign exchange rate.  

On the other hand, it is seen that there is no significant change from March 2017 to the end of 

September 2017. However, significant changes are seen in exchange rate starting from October 

2017. In October, U.S. decided to suspend visa services in Turkey after U.S. consulate employee 

has been arrested in Istanbul. After U.S. statement, Turkey declared also that application in 

visas, e-Visas and visas acquired at the border have been suspended for U.S. citizens due to the 

reciprocity principle (CNN, 2017). Therefore, the relationship between Turkey and U.S. hit 

Turkish lira and caused dramatic decrease in currency value. The effects of the decisions 

continued in September and the Turkish lira remained in negative tendency against other 

currencies.  

When we turn to the developments which were occurred in December 2017, we see that the 

exchange rates tend to fall and remain almost stable in January and February 2018. In relation 

to this, U.S. and Turkey decided to lift visa restrictions after consultations in December 28, 2017 

(U.S. Department of State, 2017). Because of that, U.S. dollar started depreciating against 

Turkish lira in following months. Despite this, we see that in March and in April of 2018, 

Turkish lira started depreciating again. The reason for this is that the Turkish lira in general is 

very fragile and appears to be influenced by the additional customs duties on the steel and 

aluminium imports statement which was introduced by the American President Trump in early 

March 2018 (Cbp.gov, 2018). 

In May and June 2018, it is obviously clear that dramatic decline in Turkish lira has been 

recorded. In relation to this, general and presidential election took place in June. Due to the 
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importance and uncertainty of this election, the domestic currency depreciated in these two 

months before elections. (the Guardian, 2018) 

On the other hand, when we look at the developments since July 2018 it is clearly seen how 

political relations are critical to the country's economy. In July, the President of the U.S. stated 

that large sanctions will be imposed on Turkey if U.S. citizen Pastor Andrew Brunson will not 

be released (Bloomberg.com, 2018). In this context, U.S. Department of the Treasury 

announced some sanctions against Turkey’s Minister of Justice and Minister of Interior on 1st 

of August 2018 (Home.treasury.gov, 2018). In addition to that, on 10 August 2018, the President 

of the United States announced the imports duties will be doubled on aluminium and steel 

imported from Turkey (Reuters.com, 2018). After these sanctions announced, Turkish lira 

experienced the worst depreciation and broke the record of all time with 30 percent of the value 

loss in August 2018. 

After sharp increases, it can be observed from the table significant declines recorded in 

September 2018. In relation to that, the Central Bank of Republic of Turkey increased policy 

interest rate from 17.75 percent to 24 percent because of substantial increase of foreign exchange 

rates. The consequences of this decision are seen in the value of Turkish lira in September. In 

addition to that, Turkish lira kept rising in value against U.S. dollar after Turkish court ordered 

the release of Pastor Brunson on 12 October 2018. Therefore, Turkish lira kept recovering the 

rest of the year after positive news and Central Bank's interventions. (United States Commission 

on International Religious Freedom, n.d.) 

With respect to provided table data, it is explicitly observed that political decisions can affect 

the country's economy quite positively or negatively. As it can be seen from the examined facts, 

Turkey has tendency to be affected in a deep way by the developments both inside and outside 

the country, and this causes pressure on the Turkish lira. These facts also shed light on why the 

Turkish economy has been shown among fragile economies. For this reason, it is important to 

note that why the Turkish economy should be examined together in the way of economically 

and politically. As all data highlighted previously how economy is affected by exchange rates, 

it can be observed that changes in the value of currency may affect all the factors in the economy. 

Sudden and high-frequency changes in the exchange rates can influence inflation, interest rates, 



 

40 

 

employment, country’s exports and imports and financial position of the companies in the 

private sector.  

As a result, Turkish economy as a fragile economy, can be easily affected by internal and 

external factors. Therefore, it is very important to get secured against foreign exchange rate risk. 

In relation to this, even though derivatives provide an insurance against exchange rate volatility, 

the next part of the thesis will investigate the methods of modeling and forecasting exchange 

rate volatility by the help of ARCH and ARIMA model to minimize the exchange rate risk. 
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3 Case study on Turkish Economy: Modelling and forecasting foreign 

exchange rate volatility  

Emerging countries have an economically fragile structure and are more likely to be affected by 

internal or external political and economic developments than developed countries. Particularly, 

the Turkish economy reveals its fragile structure among the emerging market economies with 

the negative impact of the exchange rate shocks that has been experienced in recent years. In 

the light of this, modelling and estimating methods have become much more important against 

volatile structure of the exchange rates. In this point, time series play an important role for 

modelling and forecasting of any variable.  

3.1 Time Series Models 

Time series is an observation set where each one variable recorded at a specific time. (Brockwell 

and Davis, 2002). In relation to this, time series can be employed for any variable which 

experience changes at a specific period. The usage of time series is seen frequently in statistics, 

mathematics, engineering and econometrics. In accordance with this, time series can be 

modelled, analyzed and forecasted. The modelling of time series is usually made to see the effect 

of employed method for the applied variable while the analysis is made to see how the variable 

changes over time. On the other hand, forecasting is made to estimate future tendency of the 

employed variable.  

3.1.1 Box-Jenkins Method 

Box-Jenkins method is very well-known time series method. The method has been developed 

by George Box and Gwilym Jenkins to forecast future values of variables by using historical 

data and error terms. In addition to that, Box-Jenkins approach is known as a combination of 

autoregressive models and moving average models to model univariate time series. Under Box-

Jenkins method, AR, MA, ARMA or ARIMA models can be used depend on stationarity.  

Box-Jenkins methodology includes four steps. In the first step, model identification is made to 

see whether the time series is stationary or not. According to stationarity, the model selection is 

made. Then, in the second step, parameters for the model is determined. In the next step, 

determination is made to see whether the selected model with parameters is adequate or not. 
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After that, in the final step, the selected model is used for forecast. Before starting Box-Jenkins 

methods it is better to define the meanings of some terms. 

Regression: Regression is a statistical analysis which measures the strength of the relationship 

between a dependent variable and one or more independent variables. Basically, it indicates how 

much the dependent variable changes when one of the independent variable changes, while the 

others remain constant. There are two types of regressions which are linear and multiple linear 

regression. In linear regression, outcome of the dependent variable is estimated according to one 

independent variable. On the other hand, more than one independent variable is used used to 

estimate dependent variable outcome. 

Variance: Variance refers distribution of a series around the mean. Basically, it measures how 

far is each variable from the mean. 

Covariance: The covariance term explains the movement of mean values of two variables. If 

covariance is positive, then it means two variables move together. If two variables move in the 

opposite direction, then covariance would be negative. 

Conditional variance: It is a random variable variance denoted the value of one or more other 

variables. 

Correlation: It is a statistical term which refers how two or more variables fluctuate in relation 

to each other. 

Error term: It is a variable in a statistical model that is generated when the model does not 

show current relationship between dependent variable and independent.  

3.1.2 Autoregressive Model (AR) 

In relation to Box-Jenkins, an autoregressive model is a linear regression of the current value of 

the series (Yt), which does not only depend on previous period (Yt-1), but also two or more 

periods. Therefore, the model is defined as autoregressive process of order (p) which is 

represented below. (Box, Jenkins and Reinsel, 2008) 

AR(p)      Yt= μ + ϕ1Yt−1 + ϕ2Yt−2 +…+ ϕpYt−p + at 
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In the model, Yt  represents time series, ϕ model parameters and coefficient, at is white nose 

which is random component of the data where variables are independent with a mean of zero 

and μ determined as the level of the process. (Box, Jenkins and Reinsel, 2008) 

According the given explanation, the given time series Yt  follows first order of AR process 

which is represented as AR(1). AR(1) means that the present value is based on the previous 

value where  μ  and -1 < ϕ < 1 are constants. The AR(1) equation is shown below. (Box, Jenkins 

and Reinsel, 2008) 

AR(1)     Yt= μ+ ϕ1Yt−1+ at 

Therefore, AR(2) would represent the process of the present value based on preceding two 

values. 

3.1.3 Moving Average (MA) 

Moving average is another model which is linear regression of current value of the series which 

does not only depend on previous period but also two or more periods against random shocks. 

Therefore, the model is called moving average (MA) process of order q which is represented 

below. (Box, Jenkins and Reinsel, 2008) 

MA(q)    Yt= μ+θ1at−1+θ2at−2+…+θqat−q + at 

In this model, Yt  represents time series, θ represents model parameters, at is white nose which 

is random component of the data where variables are independent with a mean of zero and μ 

determined as the level of the process. (Box, Jenkins and Reinsel, 2008) 

3.1.4 Autoregressive moving average (ARMA) 

To obtain more flexible results in time series, it is beneficial to use the combination of 

autoregressive and moving average. When both models have been used in a mixed model, it is 

so called autoregressive-moving average model. In ARMA process, AR process needs to be 

stationary and MA process needs to be invertible. To be more specific, when parameter ϕp, ϕ1 

or ϕ2  is less than 1, the AR process is stationary and when θq, θ1 or θ2 less than 1, the MA 

process is invertible. (Box, Jenkins and Reinsel, 2008) 
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3.1.5 Autoregressive Integrated Moving Average (ARIMA) 

When time series have been analyzed, many series exhibit non-stationary behavior (such as, 

stock prices). However, this kind of series can still exhibit a homogenous behavior over time. 

Although the general level at which fluctuations occur differently at different times, the behavior 

of the series may be similar over time when differences at the level are allowed. Therefore, 

homogeneous nonstationary behavior of time series can sometimes be showed by a model which 

requires the dth difference of the process to make series stationary. To be clearer, when the time 

series is non-stationary and if it becomes stationary when “d” times difference has been taken, 

the series later on can be simulated with ARMA (p,q) process. When it follows such a way, the 

model can be called as autoregressive integrated moving average process of order (p,d,q). (Box, 

Jenkins and Reinsel, 2008). Under the ARIMA model: 

• “p” represents number of autoregressive terms 

• “q” represents number of errors in the moving average equation 

• “d” represents nonseasonal differences for the stationarity 

3.1.6 Unit Root Test 

Time series have generally non-stationary tendency. However, if the time series is stationary, 

mean, variance and covariance do not change over time. Because of that, it is crucial to 

differentiate whether shocks have permanent or transitory effects. In stationary time series, 

shocks have temporary figures, on the contrary, non-stationary series have permanent figures 

which means that the mean and variance are time-dependent. Therefore, unit root tests are used, 

to see if the time series is stationary or non-stationary. Many tests have been used to detect 

stationarity of the time series. Dickey-fuller test and Augmented Dickey-fuller test are the ones 

which are very well-known tests. Dickey-fuller test cannot be used if error terms include 

autocorrelation. In this context, the autocorrelation in the error terms can be eliminated by using 

lagged values of the time series. In relation to this, Augmented Dickey-fuller test has been 

developed to deal with more complicated set of time series. In our study, Augmented Dickey-

fuller test will be used to determine stationarity. In line with it, Akaike Information Criteria 

(AIC) and Schwarz Information Criterion (SIC) criteria will be used to determine the 

appropriate lag lengths. (Enders, 1995) 
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3.2 Autoregressive conditional heteroskedasticity models 

In relation with the study, ARCH, GARCH, E-GARCH, T-GARCH and component ARCH will 

be investigated under autoregressive conditional heteroskedasticity models to find most 

appropriate model for volatility.  

3.2.1 Autoregressive Conditional Heteroskedasticity (ARCH) 

The autoregressive conditional heteroskedasticity process developed by Engle (1982) which 

expresses that the conditional variance of the actual error terms as a function of the squares of 

the past time periods error terms. In this model, heteroskedasticity indicates changing volatility 

over a time meaning that conditional variance changes over time, however, the unconditional 

variance remains constant. (Bollerslev, 1986) 

When first-order of autoregression AR(1) has been considered; (Engle, 1982) 

𝑦𝑡 = 𝛾𝑦𝑡−1 + 𝑒𝑡 

where 𝑒𝑡 is the white nose with conditional variance 𝜎2 , 𝛾𝑦𝑡−1 is the conditional mean of 𝑦𝑡  

and unconditional mean remains as zero. In relation to that, 𝜎2 is the conditional variance of 𝑦𝑡  

and unconditional variance of 𝑦𝑡 is 𝜎2/1- 𝑦2 .  (Engle, 1982) 

On the other hand, the model that allows the conditional variance to depend on the past 

realization of the series can be explained as : (Engle, 1982) 

𝑦𝑡 = 𝑒𝑡𝑦𝑡−1  

Then, the conditional variance will become 𝜎2𝑦2
𝑡−1 and unconditional variance will remain zero 

or infinite which may show the formulation as unappealing. Therefore, the formula can be 

defined as below: (Engle, 1982) 

𝑦𝑡 = 𝑒𝑡ℎ𝑡
1/2, 

ℎ𝑡 = 𝛼0 + 𝛼1𝑦2
𝑡−1, 

with 𝜎(𝑒) = 1, the autoregressive conditional heteroscedasticity model will be given. When the 

p order of ARCH considered, the function can be described as: (Engle, 1982) 

    ℎ𝑡 = ℎ(𝑦𝑡−1, 𝑦𝑡−2, … , 𝑦𝑡−𝑝, 𝛼) 
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where 𝛼  is vector of unknown parameters. (Engle, 1982) 

In accordance with ARCH model, it has been found out that ARMA models with ARCH errors 

are effective for modelling time series based on Weiss research in 1984 (Weiss, 1984). In 

relation to that the combination of autoregressive conditional heteroscedasticity and 

autoregressive integrated moving average models can be used to forecast volatility of time 

series. (Bollerslev, 1986) 

3.2.2 Generalized Autoregressive Conditional Heteroskedasticity  

Generalized autoregressive conditional heteroskedasticity is the model introduced by Bollerslev 

which is generalized model of ARCH which assumes that it allows more flexible lag structure. 

According to Bollerslev, the extension of the ARCH process to the GARCH process is very 

similar to the extension of the time series AR process to the ARMA process (Bollerslev, 1986). 

Therefore, when error variance keeps autoregressive model, the ARCH model will be more 

appropriate in time series. On the other hand, if the error variance in time series follows ARMA 

process, then GARCH will be the appropriate model. The GARCH (p,q) process is described 

by: (Bollerslev, 1986) 

                  q                  p 

        α0 +∑  αi ε2 t-𝑖 + ∑  β𝑖 ht-𝑖
 

                                               𝑖=1                𝑖=1  

where  

𝑝 ≥ 0,   𝑞 > 0 

𝛼0 > 0 ,  𝛼𝑖 ≥ 0,  𝑖 = 1, …, 𝑞, 

𝛽𝑖 ≥ 0,                  𝑖 = 1, …, 𝑝. 

In the light of given information, Arch (q) process exists when p=0, on the other hand, if p=q=0 

then error term will have white nose. In the ARCH (q) process, conditional variance is expressed 

as a linear function of only previous sample variance, while the GARCH(p, q) permits also 

lagged conditional variance. 

3.2.3 Exponential GARCH 

The exponential GARCH was developed by Daniel B. Nelson in 1991. According to Nelson, 

standard GARCH models do not record inverse correlation between volatility and returns. 
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Nevertheless, Nelson assumes that exponential GARCH captures asymmetrical effects of 

shocks on volatility. In other words, the impact of good news has different effect than bad news. 

In relation to that, the exponential GARCH is given by: (Nelson, 1991) 

log(𝜎𝑡
2) = 𝜔 𝑡 + ∑ 𝛽𝑘𝑔∞

𝑘=1 (𝑍𝑡−𝑘)      𝛽 ≡ 1 

   𝑔(𝑍𝑡) = 𝜃𝑍𝑡 + 𝛾(|𝑍𝑡| − 𝐸|𝑍𝑡|) 

where 𝜔 𝑡 and 𝛽𝑘 are coefficients, 𝜃𝑍𝑡 and 𝛾(|𝑍𝑡| − 𝐸|𝑍𝑡|) are mean zero which are components 

of 𝑔(𝑍𝑡). Volatility of exponential GARCH is given by 𝜎𝑡
2 conditional variance. If 𝑍𝑡 has 

symmetric distribution, then 𝜃𝑍𝑡 and 𝛾(|𝑍𝑡| − 𝐸|𝑍𝑡|) are orthogonal which make them 

dependent. If the range is 0 < 𝑍𝑡 < ∞, then 𝑔(𝑍𝑡) is linear with 𝑍𝑡 by slope 𝜃 + 𝛾. And if the 

range is −∞< 𝑍𝑡 ≤ 0, then 𝑔(𝑍𝑡) is linear with slope 𝜃 − 𝛾. Therefore, 𝑔(𝑍𝑡) makes 𝜎𝑡
2 to react 

asymmetrically to increases and decreases to volatility. (Nelson, 1991) 

3.2.4 Threshold GARCH  

Threshold GARCH was introduced by Zakoian to handle leverage effects which assumes that 

positive or negative shocks do not have same effect on the volatility. The process (p,q) of 

TGARCH (p,q) is given by: (Mapa, 2004) 

                 𝜎𝑡
2 = 𝜔 + ∑ 𝛽𝑗 

𝑝
𝑗=1 𝜎𝑡−𝑗

2 + ∑ 𝛼𝑖 
𝑞
𝑖=1 𝑢𝑡−𝑖

2  + ∑ 𝛾𝑘
𝑟
𝑘=1 𝑢𝑡−𝑘

2 𝐼𝑡−𝑘
−  

where 𝐼𝑡−𝑘
−  = 1 if 𝑢𝑡 is less than 0 and in other cases 𝐼𝑡−𝑘

−  = 0. 

If bad news occurs, then 𝑢𝑡−𝑖  will be bigger than 0 and in case of positive news the function is 

𝑢𝑡−𝑖<0. If 𝛾𝑘 ≠ 0, then it could be said that impact of news is asymmetrical and leverage effect 

exits. On the other hand, if 𝛾𝑘 = 0, the TARCH model will be same as GARCH model. (Mapa, 

2004) 

3.2.5 Component GARCH 

The model was developed by Engle and Lee (1999) in contrast to standard GARCH models 

which assumes that long-term variance stays stable while the component GARCH assumes that 

long-term variance may also change. 
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3.3 Modelling and Forecasting Exchange Rate Fluctuations by using ARCH 

models on Turkish Economy 

In this section, the logarithmic values of daily USD/TRY buying exchange rates is analyzed, 

modelled and estimated between 12/03/2018 and 15/04/2019. After the best model fit has been 

found, forecast will be made for following 15 days exchange rates. In relation to that, exchange 

rate values have been taken from database of Central Bank of the Republic of Turkey and 

EViews 10 program has been used to achieve results for the research.  

Figure 21: Statistical data and histogram 

 

Source: EViews 10 SV 

When 276 daily observations were analyzed in logarithmic values, the mean and median values 

were recorded as 1.63 and 1.66, the maximum and minimum values were recorded as 1.92 and 

1.33, respectively. On the other hand, skewness value has been observed in negative value which 

indicates that median is greater than mean. In addition to that, the observation also represents 

that kurtosis value is less than 3 which indicates that data has lighter tails than a normal 

distribution. 
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Figure 22: Development of USD/TRY exchange rate values in 276 days 

 

Source: EViews 10 SV 

The above line chart shows the change in the exchange rate within 276 days. Accordingly, when 

the graph is analyzed, it is seen that the values have an increasing and decreasing trend during 

the period. In this context, it has been observed that the time series is not stationary. Therefore, 

it is necessary to make the series stationary in order to perform the modeling process. In this 

respect, Augmented Dickey-fuller test will be implemented to investigate the presence of unit 

root and stationarity.  

Table 11: Augmented Dickey-fuller test with intercept 

 

Source: EViews 10 SV 

H0: Series contains unit root. Series is non-stationary. 

H1: Series does not contain unit root. Series is stationary. 

 



 

50 

 

When the ADF test with intercept has been implemented, it was observed from the figure above 

that  probability value is 0.31 which is greater than %5 level of significance. In relation to that, 

the obtained p value indicates that our series is not stationary and contains unit root. Therefore, 

the H1 hypothesis was rejected and the H0 hypothesis was accepted. In the light of this, the test 

results also prove that the series is not stationary as it was mentioned in the previously.  

Table 12: Augmented Dickey fuller test with intercept and trend 

 

Source: EViews 10 SV 

H0: Series contains unit root. Series is non-stationary. 

H1: Series does not contain unit root. Series is stationary. 

Since the previous test observed that our series is not stationary, the ADF test has been 

implemented by adding both intercept and trend at the same time. However, according to results, 

it is still evident that our series is not stationary because of the probability value which is greater 

than 0,05 level of significance. Therefore, we cannot accept H1 hypothesis.  

Table 13: 1st difference of Augmented Dickey fuller test without intercept and trend  

 

Source: EViews 10 SV 

H0: Series contains unit root. Series is non-stationary. 

H1: Series does not contain unit root. Series is stationary. 
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In the light of information obtained from previous data, 1st difference has been added to the 

ADF test. Based on the results, it was observed that the p value of the series is 0 which is less 

than 0,05 significance level. Therefore, we can say that the series became stationary and does 

not contain unit root. After the series became stationary, the graph was re-examined to observe 

the volatility. 

Figure 23: The chart of stationary USD/TRY values in logarithmic values 

 

Source: EViews 10 SV 

When the chart of the series is examined after it became stationary, the volatility structure at the 

exchange rate is observed more clearly. In accordance with this, the appropriate autoregressive 

moving average model can be identified. In this regard, when the test has been employed to 

identify most appropriate autoregressive moving average model, ARIMA (1,1,4) model has 

been determined as the most appropriate estimation model for our series. The achieved data can 

be analyzed from the following table. 
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Table 14: ARIMA (1,1,4) Model 

 

Source: EViews 10 SV 

After determining the most appropriate model, it is necessary to test whether there is an ARCH 

effect in the series to examine the volatility with the help of ARCH models. Therefore, ARCH-

LM test has been carried out in the series to testify the heteroskedasticity effect. The results can 

be viewed from following table. 

Table 15: ARCH-LM test for heteroskedasticity  

 

Source: EViews 10 SV 

H0: ARCH effect does not exist.     

H1: ARCH effect exists. 

As is observed from the table data, P=0 value is less than 0,05 level of significance. Therefore, 

H1 hypothesis will be accepted and H0 hypothesis will be rejected. After it has been founded that 

ARCH effect is evident, ARCH models can be investigated to find solution for volatility 

problem. To find the most appropriate ARCH model, Akaike info criterion and Schwarz 

criterion values will be analyzed. In relation to that, lower Akaike and Schwarz criterion values 

indicate better fit for the model selection. Therefore, the lowest AIC and SC values will be 
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investigated among the models. In this context, when ARCH effect and autocorrelation have 

been eliminated from error terms, the obtained model will be statistically significant to solve 

volatility problem. 

Table 16: ARCH (1,0) Model 

 

Source: EViews 10 SV 

When autoregressive conditional heteroskedasticity models have been analyzed starting from 

the ARCH model, which is the origin of the models, it is seen that ARCH (1,0) is statistically 

significant according to p=0 value which is less than 0,05. Since the model is statistically 

significant, the Akaike info criterion and Schwarz criterion can be examined and obtained values 

can be compared with other models. In this context, Schwarz criterion has been recorded as  - 

5,765459 while Akaike was -5,870952.  
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Table 17: GARCH (1,1) Model 

 

Source: EViews 10 SV 

When the next model GARCH (1,1) was examined, it is also seen that GARCH (1,1) model is 

also statistically significant. Based on this information, AIC and SC values have been explored 

lower than the ARCH(1,0) model values. The value for AIC is -5,957265 and -5,838575 for SC. 

After the two main models examined, other models obtained by ARCH and GARCH models 

were also investigated. 

Table 18:T-GARCH (1,1) Model 

 

Source: EViews 10 SV 
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When the model T-GARCH (1,1) has been examined, it is also obvious that the model is 

statistically significant based on probability value. When the AIC and SC values have been 

considered, it is seen that the values are higher than the GARCH (1,1) model.  

Table 19: E-GARCH (1,1) Model 

 

Source: EViews 10 SV 

On the other hand, when the next model E-GARCH has been analyzed, it is seen that p=0 is less 

than 5% level of significance. Therefore, the model statistically significant and considerable. In 

addition to that, AIC and SC values have been recorded as -5,981466 and -5,849600.  

Table 20: Component ARCH (1,1) Model 

 

Source: EViews 10 SV 
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In accordance with obtained values, component ARCH model is also statistically significant due 

to probability values which are less than 0,05. In relation to that, AIC and SC values have been 

recorded as -5,958990 and -5,813937, respectively. 

When all the models have been compared, it is obviously seen that E-GARCH has the lowest 

values in AIC and SC. Therefore, E-GARCH model has been found as the most appropriate 

model when the USD/TRY volatility between 2018 and 2019 has been investigated. 

In order to testify whether the selected model is statistically significant or not, the ARCH LM 

test must be employed. If obtained p-value is greater than 5% level of significance, it means that 

ARCH effect and autocorrelation have been eliminated and the model provides all the 

requirements that is needed for volatility problem. 

Table 21: ARCH LM test 

 

Source: EViews 10 SV 

As it can be seen from the probability value 0,5261 which is bigger than level of significance 

0,05, it can be said that ARCH effect and autocorrelation have been eliminated. As a result, after 

the investigation, it can be seen that EGARCH (1,1) model needs to be used for modelling and 

estimating the USD/TRY (buying) exchange rates between 12/03/2018 and 15/04/2019.  

After modelling and estimation of the ARCH models, the USD/TRY forecast has been made for 

the following 15 days excluded from weekends and holidays. In relation to that, the below chart 

demonstrates a comparison of the results of the forecasted and the actual exchange rate values. 
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Figure 24: Forecasting results of USD/TRY for following 15 days 

 

Source: Created by author 

On the one hand, based on ARIMA(1,1,4) and E-GARCH (1,1) models, it has been found out 

that both actual and forecasted values for USD/TRY have an upward trend. On the other hand, 

it has been observed that there are no sudden increases and decreases in the estimated exchange 

rate values, however, the dramatic increases and decreases in the actual values are quite evident. 

When the reason of these dramatic changes has been investigated, it was found out that results 

of the Turkish local elections which was held on March 31, 2019, had great impact on the 

exchange rate fluctuations. Based on the research carried out in the second part of the thesis, the 

impact of political events on the volatility has also shown itself clearly in this part of the thesis. 
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Conclusion 

The U.S. dollar is the most popular currency in the international transactions which is used by 

emerging countries such as Turkey. Turkish domestic market must cover the value produced on 

the basis of TL in dollars to afford the current account deficit in foreign trade. Therefore, the 

appreciation of the U.S. dollar against TL causes many factors to be negatively affected in the 

domestic market. In this respect, inflation rates, interest rates, investments, economic growth, 

imported goods and products that have a dollar-based cost in production are adversely affected 

and bring many challenges for the market participants. These negative factors have been 

experienced drastically by Turkish economy in recent years due to the volatility of the exchange 

rate. In this context, it has been observed that the U.S. dollar gradually increased in value against 

Turkish lira in recent years, however, dramatic increases and decreases have been recorded since 

2017. According to research which was carried out in second chapter, it was determined that 

these sudden increases and decreases in the dollar were caused by factors arising from the 

political environment. In addition to that in the last chapter, the ARIMA model and 

autoregressive conditional heteroskedasticity models, which are involved in many scientific 

studies, have been used to model and estimate volatility in terms of USD/TRY exchange rate 

between 12/03/2018 and 15/04/2019 to provide most appropriate heteroskedasticity model for 

volatility. According to the results, the E-GARCH(1,1) model was determined as the most 

appropriate autoregressive condition heteroscedasticity model with the mean equation of 

ARIMA(1,1,4). In line with that information, USD/TRY exchange rate has been forecasted from 

01/04/2019 to 19/04/2019. In accordance with obtained results, it has been observed that both 

actual and forecasted values have an upward trend. However, the actual values have been 

experienced dramatic increases during the time. When reasons for these changes have been 

investigated, it was determined that the developments were again caused by political factors.  

As a result, it has been proven that E-GARCH(1,1) model with the mean equation of 

ARIMA(1,1,4) provide a significant advantage to see the future trend of volatility of USD/TRY 

exchange rate in the given time series, however, it is also important to take unexpected political 

events into the consideration in order to make healthy decisions and minimize the exchange rate 

volatility risk. Therefore, it can be suggested that using financial derivatives would be good in 

such a position for the Turkish market participants who have foreign debt denominated in USD. 
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Appendix C: USD/TRY buying rates for first half of 2018 
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