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DERGI HAKKINDA

10.

BDDK Bankacilik ve Finansal Piyasalar Dergisi, finansal sektor ile ilgili Turkge veya
Ingilizce yazilmis, literatlre katkida bulunacak 6zgiin makalelerin yer aldigi yilda iki
kez yayimlanan hakemli bir Dergidir.

Derginin yayimlanmasiyla; akademisyenler, profesyoneller, arastirmacilar ve politika
yapicilar arasindaki iletisimin ve bilgi paylasiminin artirilarak, finansal piyasalarin et-
kin calismasina katki saglanmasi amaglanmaktadir.

Yayimlanmak Uzere Dergiye gonderilen makalelerin baska bir yayin organinda ya-
yimlanmamis ya da yayimlanmak Uzere génderilmemis olmasi gereklidir. Bilimsel
kongre ve sempozyumlara bildiri olarak sunulmus calismalar Dergide yayinlanabil-
mektedir. Bir yazar ayni anda birden fazla makale ile Dergiye basvuruda bulunamaz.
Ayniyazarin bir takvim yili icinde en fazla (¢ makalesi degerlendirmeye alinmaktadir.

Dergiye gonderilen makaleler, editorler tarafindan Kurum gorev alani ve Derginin
kapsadigl konular ile sureci devam eden makale sayisi, icerik ve sekil yonlinden
degerlendirilir. Editorler tarafindan olumlu goris bildirilen makaleler iki bagimsiz
hakeme génderilir. iki hakem raporu arasinda gérts ayrilidi olusursa, makale Gctin-
cl bir hakeme gonderilir. Hakemlerden gelen rapor dogrultusunda bu makalelerin
yayimlanmasina, yayimlanmamasina ya da dizeltiimesine editorler tarafindan karar
verilir. Dlzeltme istenilmesi durumunda, yazarin ilgili dizeltmeleri yaparak en kisa
slre icerisinde Dergiye gdndermesi gerekmektedir. Ampirik calismalarda, gerekli
gorildigl hallerde, yazardan kullandigi veri ve bilgisayar kodlari istenebilir.

Editorler tarafindan olumsuz goéris bildirilen makaleler hakeme génderilmez ve ya-
zarlarina bilgilendirmede bulunulur. Yazarlara makalelerini Dergiye gdnderdikleri
tarihten itibaren en gec iki ay icerisinde sonuca iliskin bilgi verilir.

Yayimlanmasi uygun goruilen makaleler editorlerin belirledigi siraya gore yayimlanir.
Yayimlanmasi kabul edilen makalelerin butin haklari BDDK Bankacilik ve Finansal
Piyasalar Dergisine aittir. Makalelerde belirtilen dustince ve gorislerin tamamindan
yazarlari sorumludur ve s6z konusu dislince ve gorlsler Bankacilik Diizenleme ve
Denetleme Kurumunu baglamaz.

Dergiye yayimlanmak lzere génderilen makaleler icin gonderme, degerlendirme ve
basim slreclerinde yazarlardan herhangi bir Ucret talep edilmemektedir. Dergide
yayimlanmasi uygun bulunup yayimlanan makaleler icin yazarlarina makale basina
telif Ucreti denmekte ve yazarlara makalesinin yayinlandigi sayidan basili olarak bes
adet gonderilmektedir.

Acik erisimli bir Dergi olan BDDK Bankacilik ve Finansal Piyasalar Dergisinde yayim-
lanan tim makalelere Derginin internet sitesi Gzerinden herhangi bir Ucret 6den-
meden erisilebilmektedir. Dergide yayimlanan makaleler 6nceden izin alinmadan
okunabilir, indirilebilir ve tam metinlerine baglanti verilebilir. Dergide yayimlanan
makalelerden kaynak gosterilerek alinti yapilabilir.

Dergiye gonderilen makalelerde, COPE (Committee on Publication Ethics - Yayin
Etigi Komitesi)'un hakemler, yazarlar ve editorler icin uluslararasi standartlari dik-
kate alinmakta ve makalelerin arastirma ve yayin etigine uygunluguna dikkat edil-
mektedir.

BDDK Bankacilik ve Finansal Piyasalar Dergisinde yayimlanmak Gzere génderilecek-
makalelerin, bddkdergisi@bddk.org.tr adresine elektronik ortamda gdnderilmesi
gerekmektedir.
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Do Monetary Policy Measures Affect Foreign
Exchange Rates during the COVID-19
Pandemic? Evidence from Turkey

Mustafa Tevfik Kartal®
Ozer Depren**
Serpil Kilic Depren™*
Abstract

The study examines how foreign exchange (FX) rates in Turkey are affected by the pan-
demic considering the impacts of monetary policy responses to the pandemic. Selected FX
rates are examined by using 10 independent variables containing monetary policy indicators
and the pandemic figures. In this context, daily data from February 1, 2019 to August 31,
2020 that consists of the pre-pandemic and the pandemic periods are considered and ma-
chine learning algorithms are applied. The findings reveal that the pandemic and monetary
policy indicators have a statistically significant and high effect on the FX rates, and the influ-
ence of independent factors on the FX rates vary according to the periods. According to the
results of the study, it is emphasized the importance of the pandemic and monetary policy
measures on the FX rates because monetary policy indicators have a statistically significant
and high impact on the FX rates in Turkey for the pandemic period.

Keywords: FX rates; Machine learning algorithms; Monetary policy; Turkey.
JEL Classification: C14; C39; E44; E52; F31; N14.

Oz - COVID-19 Pandemi Sirecinde Para Politikasi Tedbirleri
Do6viz Kurlari Uzerinde Etkili mi? Tiirkiye’den Kanitlar

Calisma, pandemiye yonelik para politikasi tedbirlerini dikkate alarak Turkiye'de doviz
kurlarinin pandemiden nasil etkilendigini incelemektedir. Secilmis déviz kurlari, para politika-
si gostergeleri ve pandemi rakamlarini iceren 10 bagimsiz degisken kullanilarak incelenmis-
tir. Bu kapsamda, pandemi dncesi ve pandemi donemlerinden olusan 1 Subat 2019 ve 31
Agustos 2020 arasindaki gunltk veriler dikkate alinmis ve makine 6grenmesi algoritmalari
uygulanmistir. Bulgular, pandemi ve para politikasi tedbirlerinin déviz kurlari Gzerinde ista-
tistiksel olarak anlamli ve ylksek bir etkiye sahip oldugunu ve bagimsiz degiskenlerin déviz
kurlari Gzerindeki etkisinin dénemlere gére farklilik gosterdigini ortaya koymaktadir. Calis-
manin sonuglarina gore, para politikasi tedbirlerinin pandemi déneminde icin Tdrkiye'deki
doviz kurlari Gzerinde istatistiksel olarak anlamli ve ylksek bir etkiye sahip olmasi nedeniyle,
pandemi ve para politikasi tedbirlerinin déviz kurlari Gzerindeki dnemi vurgulanmaktadir.

Anahtar Kelimeler: Déviz kurlari, Makine 6grenmesi algoritmalari, Para politikasi, Ttrkiye.
JEL Siniflandirmasi: C14; C39; E44; E52; F31; N14.
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1. Introduction

Emerging countries aim to be developed countries while developed countries try
to sustain their economic development via growth. The sustainability of economic
growth is much more significant especially in emerging countries since they need
more funding sources and stability by realizing much more commercial activities.
Hence, the economic development of countries is mainly affected by the develop-
ment and growth of the financial and real sectors (Kartal et al., 2020).

Financial sectors are very crucial because developments in the financial area have
significant effects on economic and financial indicators and the real sector as well.
There are a variety of economic and financial indicators that are quite crucial for
economies. Credit default swap (CDS) spreads, economic growth rate, inflation, in-
terest rates, unemployment, and the level of stock market index are some of these
indicators that each emerging country should focus on for economic growth and
development. That is why because each of these indicators has a significant role and
functions in economies (Orhan et al., 2019).

Some indicators reflect the riskiness, soundness, and vulnerability of countries
to shocks. They affect economies by affecting price stability, financial stability, and
macroeconomic stability. For this reason, achieving and sustaining stability in these
indicators is important (Kartal, 2020). In this context, FX rates takes place among
the most important indicators for countries because changes in FX rates affect oth-
er indicators like inflation, interest rates, foreign investments including direct and
portfolio, etc. Emerging countries aim to decrease inflation and interest rates while
increasing foreign investments (Karikari, 1992; Zengin et al., 2018).

FX rates show mainly the value of a currency against other currencies. Generally,
the values of national currencies are measured against FX rates that are mostly used
and evaluated as reserve money. Although there are various FX rates like Sterling,
Frank, Yen, Ruble, and Yuan, United States (US) Dollar (USD), and Euro (EUR) are
the main FX rates that are highly used in most countries including Turkey (Khan et
al., 2019; Atmaca & Karadas, 2020). Therefore, the progress of the value of the
national currency is examined against USD and EUR most of the time.

According to the literature, FX rates can be affected by various factors that are
either global or national (macro and micro) indicators (Kartal et al., 2018). There-
fore, effective factors on FX rates should be managed, directed, and followed up
strictly by regulatory authorities to make FX rates stable and preventing the negative

M. T. Kartal, O. Depren, S. Kilic Depren, “Do Monetary Policy Measures Affect Foreign Exchange Rates during the COVID-19
Pandemic? Evidence from Turkey”, Journal of BRSA Banking and Financial Markets, 15, (2), 2021, 175-202



effects of FX rates on economies so that economic growth and development can be
stimulated and sustained. Global variables should be taken into account that the be-
ginning point should be national (macro & micro) indicators. In this way, emerging
countries can benefit from stable FX rates.

Besides global and national factors that are effective, a recent issue, which is
called COVID-19, should be considered in terms of the progress of FX rates. The
COVID-19 emerged from China, spread to other countries in the following short
time, and became pandemic on as of March 11, 2020 (World Health Organiza-
tion-WHO, 2020a). Hence, all countries have been facing the COVID-19 pandemic
crisis.

There are millions of confirmed cases, and thousands of deaths due to the pan-
demic (WHO, 2020b). The US, India, Brazil, and France are the most affected coun-
tries by the pandemic (WHO, 2020b). Also, as an important emerging country,
Turkey is affected deeply from the pandemic. The first confirmed case and the death
due to the pandemic occurred in 2020 March in Turkey (Ministry of Health of Tur-
key-MHT, 2020). Figure 1 shows the trend of the new and cumulative cases due to
the COVID-19 pandemic.

Figure 1. The Trend of the COVID-19 Pandemic New and Cumulative Cases in Turkey
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As Figure 1 shows, the first confirmed case was determined on March 11, 2020.
There are nearly 270 thousand confirmed cases as of August 31, 2020, and the
number of new cases has begun to increase recently. Besides, Figure 2 shows the
trend of the new and cumulative deaths due to the COVID-19 pandemic.

Figure 2. The Trend of the COVID-19 Pandemic New and Cumulative Deaths in Tur-
key
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As Figure 2 shows, the first death occurred on 03.17.2020. There are 6.4 thou-
sand deaths as of August 31, 2020, and the number of deaths has begun to in-
crease recently. By considering the figures regarding new cases and new deaths, it
can be said that the pandemic will continue in Turkey for a while and it will continue
to create impacts on the Turkish economy.

With the spreading of the COVID-19 to countries, and continuing effects that
cause new cases and deaths, negative developments on economic and financial
have been seen and such indicators including FX rates have been deteriorating.
Therefore, countries, where the pandemic continues, have been applying various
measures so that the negative effects of the pandemic can be limited (Akhtaruz-
zaman et al., 2020). Mobility restrictions, lockdowns, quarantines, closures, and
increasing funding provided by central banks are some measures that are frequently
applied (Depren et al.,, 2021). Although various measures have been applied to

M. T. Kartal, O. Depren, S. Kilic Depren, “Do Monetary Policy Measures Affect Foreign Exchange Rates during the COVID-19
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prevent the spreading of the COVID-19, some negative effects have occurred on
the economy, stock market indices, unemployment, welfare loss, etc. (Kartal, 2020;
Phan & Narayan, 2020; Yilmazkuday, 2020).

FX rates for USD and EUR in Turkey have been increasing recently against Turkish
Lira (TL). Also, there is a pandemic reality that should be taken into account in anal-
yses of economic issues like FX rates. Moreover, other global and national factors
like oil prices, gold prices, CDS spreads can be influential on FX rates. Even, applied
measures, which countries have been applying against the pandemic, can be includ-
ed in analyses. Negative developments in these issues can cause an increasing effect
on FX rates. Therefore, various indicators as well as the COVID-19 pandemic and
measures applied should be considered.

In summary, the COVID-19 pandemic has been continuing in Turkey since March
11, 2020, the number of cumulative cases and deaths due to the pandemic has
been at serious levels, and the most used FX rates (i.e. USD and EUR) have been
increasing and are quite high with regard to the pre-pandemic period. In addition
to the fiscal policy actions of central governments, the Central Bank of the Republic
of Turkey (CBRT) has been applying a variety of measures that provide the existence
of much more money in the market. Although it is aimed to keep funding channels
open with monetary policy measures that provide much more money in the market,
unfortunately, they cause an increase in demand for alternative investment instru-
ments. Such an environment can also cause an increase in FX rates. Hence, we
expect that both the pandemic and monetary policy measures can affect FX rates
and the importance of effective variables on FX rates can vary according to the pe-
riod. That is why because the pandemic has caused a deep effect on almost every
side of economies and financial markets. Moreover, there has been a high amount
of national currency liquidity and low interest rates for a while by applying various
monetary policy measures. All these caused a thought that the pandemic and mon-
etary policy measures can have an effect on FX rates.

Increase and rapid changes in FX rates can damage the Turkish economy be-
cause Turkey has a high level of FX-denominated debt, export of Turkey depends
heavily on imports of intermediary goods, and Turkey needs much more foreign
investments including direct and portfolio for supporting economic growth and de-
velopment. Therefore, understanding the relationship between the pandemic, mon-
etary policy measures and FX rates are significant in order to develop appropriate
policies. By considering these realities, an analysis examining the effects of monetary

M. T. Kartal, O. Depren, S. Kilic Depren, “Do Monetary Policy Measures Affect Foreign Exchange Rates during the COVID-19
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policy responses as well as other determinants on the FX rates in both pre-pandemic
and pandemic times and whether the effects of influential factors vary according to
period by including the recent data can provide contributions. Besides, the results
of such an analysis can provide insights to regulators in developing policies to take
measures for preventing the negative effects of FX rates in the pandemic times on
FX rates. In this way, FX rates can be stabilized and Turkey can benefit from the sta-
ble FX rates in various ways such as attracting much more foreign investments. Such
a development can be beneficial for the economic growth and development of Tur-
key in terms of money markets, financial markets, and macroeconomic indicators.

This study aims to present the importance of monetary policy measures and the
COVID-19 pandemic as well as other selected variables on the main FX rates in Tur-
key because there is a deep relationship (and balance) among alternatives like FX
rates, stock market, etc. and changes of FX rates can affect the allocation among fi-
nancial instrument alternatives. In the study, 10 independent variables and the most
recent daily data from February 1, 2019, to August 31, 2020, are used and the Ran-
dom Forest and the Neural Networks machine learning algorithms are performed to
examine the selected FX rates (USD and EUR) analyzed. The examination focuses on
Turkey since FX rates in Turkey have been increasing rapidly. The results prove that
the pandemic and monetary policy indicators have a statistically significant and high
effect on FX rates. Also, the influence of independent factors on USD/TL and EUR/
TL vary according to the period.

The main contributions of the study are to focus on an emerging market exam-
ple (i.e. Turkey), consider USD and EUR as FX rates that have an increasing trend
recently, adopt machine learning algorithms that are rarely used to examine FX rates
and provide quite high prediction results, also consider the effects monetary policy
responses applied upon the FX rates. Besides, the study includes Apple mobility data
to examine FX rates for the first time in the COVID-19 pandemic times, and uses
relatively long daily data from February 1, 2019 to August 31, 2020. The most signif-
icant finding is that the COVID-19 and monetary policy indicators have a significant
effect on FX rates in Turkey.

The remaining parts of the study are organized as follows. Section 2 presents
a literature review including variables. Section 3 explains the data used and the
method performed. Section 4 explains the empirical results. Section 5 presents a
findings-based discussion and conclusion.

M. T. Kartal, O. Depren, S. Kilic Depren, “Do Monetary Policy Measures Affect Foreign Exchange Rates during the COVID-19
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2. Literature Review

The impacts of the COVID-19 pandemic on various indicators such as FX rates,
gold, stock market, interest rate, etc. has been increasingly examined since the
emergence of the pandemic. Also, the pandemic has still high effects on economies.
However, studies that examine the effects of various indicators on FX rates in the
pandemic times are very limited. On the other hand, various studies examine the
effects of factors on FX rates.

We focus on mainly monetary policy measures and aim to examine whether
these measures effective on the FX rates in Turkey because almost all countries
including Turkey have been taking precautions to reduce negative impacts of the
pandemic (Kartal, 2020; Kartal et al., 2021a; Kartal et al., 2021b). Although there
are various monetary policy indicators, we prefer to using 3 main indicators as the
amount of money issued by CBRT, the amount of securities bought by CBRT, and
the weighted average cost of funding (WACF) (Kartal, 2020). We do not include
one-week repo interest rate as a variable because times series data for this does
not exist. Also, we do not include the total funding amount as a variable since the
total funding amount provided by swap transactions is not publicly available. Hence,
using either one-week repo interest rate or total funding amount as a monetary
policy indicator cannot be the right choice. While the amount of money issued and
the amount of securities bought by CBRT are expected to make an increasing effect,
WACF is expected to make a decreasing effect on FX rates.

Besides, the COVID-19 pandemic indicators are included because the study ex-
amines the development of the selected FX rates in pandemic times. In this context,
the number of new cases and new deaths resulting from the pandemic is selected
as variables (Kartal et al., 2020). Because we think that these figures reflect the
pandemic much better than using cumulative figures.

Moreover, as an innovative approach, we include mobility data as a potential
determinant of FX rates. There are mobility data issued by Google and Apple.
Some studies like Wang & Yamamoto (2020), Wielechowski et al. (2020), Zhu et al.
(2020), Kartal et al. (2021b), Nouvellet et al.(2021), Yiimazkuday (2021) consider
Google mobility data. On the other hand, Kartal et al. (2021a), Kartal et al. (2021b),
Nouvellet et al. (2021) use Apple mobility as a variable in their studies. In this study,
we prefer to use Apple data by considering that there is a high correlation between
Apple and Google mobility data, these correlation result high representation of the
mobility of the society. Also, we use walking mobility instead of driving mobility be-
cause it is much more important for the spreading of the pandemic.

M. T. Kartal, O. Depren, S. Kilic Depren, “Do Monetary Policy Measures Affect Foreign Exchange Rates during the COVID-19
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It is expected that the pandemic has spread much more rapidly as mobility in-
creases. Hence, an increase in mobility reflects the probability of the spreading of
the pandemic and hence the occurrence of negative effects on FX rates via different
economic and financial indicators and possible effects of measures taken on the mo-
bility. Hence, we expect that these three variables related with the COVID-19 pan-
demic make an increasing effect on FX rates in Turkey because increases in these
indicators would cause the spreading of the pandemic and increase uncertainty and
volatility that all cause an increase in FX rates in turn.

In addition, we include gold prices, oil prices, CDS spreads, main stock market
index (XU100 index for Turkey) as control variables in the analysis.

Gold prices and oil prices would be related to rates since they are substitute
investment instruments. Sjaastad (2008) and Gangopadhyay et al. (2016) consid-
er gold prices and define a positive correlation between FX rates and gold prices.
Hence, a positive correlation is expected between FX rates and gold prices. Similar
to gold prices, a positive relationship is also expected with oil prices because oil pric-
es and FX rates are both alternative financial investment instruments.

As an indicator reflecting the riskiness of countries, CDS spreads can be related
to FX rates. Ertugrul & Oztlrk (2013), Fontana & Scheicher (2016), Hassan et al.
(2017), and Kartal (2020) consider CDS spreads in their studies and determine a pos-
itive nexus between FX rates and CDS spreads. 5-year CDS spreads are considered
because this maturity is the most liquidity one (Hasan et al., 2016).

The main stock market index is another factor that is possible to be related to FX
rates. Clark & Berko (1997), Jebran & Igbal (2016), and Demir (2019) consider stock
market indices in their studies and determine a negative nexus between FX rates
and stock market indices. Therefore, we expect a negative nexus between FX rates
and the XU100 index.

Totally 10 independent variables are included in the analysis as a result of the
literature review. Table 1 summarizes the details of the variables.
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Table 1. Details of Variables

Group Variable Symbol Description Relation Data
Dependent USD/TL FX USDTL USD/TL FX rates N/A Bloomberg
P EUR/TL FX” EURTL EUR/TL FX rates N/A Bloomberg
Global QOil Prices OlIL Brent crude oil prices (USD) — + Bloomberg
Gold Prices GOLD Gold prices per ounce (USD)  + Bloomberg
Turkey's 5-years sovereign
CDS Spreads CDS USD CDS spreads Bloomberg
BIST Main Index XU100 XU100 price index - Bloomberg
CBRT Emission Amount of money issued
National  Amount” EMISSION 1 cRT - CBRT
CBRT Securities Amount of securities bought
Amount™ CBRT_SEC by CBRT CBRT
CBRT WACF™ WACF CBRT weighted average cost CBRT

of funding (%)
Number of new cases due
COVID-19 Cases CASE to the COVID-19 + MHT
Number of new deaths due
COVID-19 COVID-19 Deaths  DEATH to the COVID-19 + MHT
Walking mobility of Apple

users

Mobility WALK + Apple

*: dependent variables; ** monetary policy indicators.

In addition to these variables that are included, some other variables like confi-
dence index, foreign trade, industrial production index, inflation, unemployment,
etc. have been used to examine the nexus with the FX rates. But, including such
variables requires using low frequent data like monthly or quarterly, and examining
the reaction of FX rates to monetary policy measures in the pandemic times requires
using high-frequency data like daily. For this reason, such variables cannot be includ-
ed in this study.

Moreover, it is seen that generally econometric techniques are used to examine
FX rates. On the other hand, examining FX rates with new or rarely used techniques
like machine learning approaches by taking into account the pandemic and precau-
tions of the monetary policy taken by central banks can contribute to the literature.

3. Data and Methodology
3.1. Data

In this study, it is preferred to consider USD/TL FX rate and EUR/TL FX rate as
dependent variables by following the studies of Kartal et al. (2018), Khan et al.
(2019), and Atmaca & Karadas (2020). That is why because these are the most FX
rates used in Turkey.
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The data from February 1, 2019 to August 31, 2020 is covered in the study. Data
regarding the pandemic period is started from March 11, 2020 because the first
case due to the pandemic was confirmed on this date. Moreover, all data is split into
two parts, which are the pre-pandemic period (February 2, 2019-March 10, 2020)
and the pandemic period (March 11, 2020-August 31, 2020).

The daily observation of variables is obtained from Bloomberg (2020), CBRT
(2020), MHT (2020), Central Securities Depositories of Turkey (CSD, 2020), and Ap-
ple (2020). Daily data are used because of investigating the reaction of the selected
FX rates to the pandemic and monetary policy measures and this requires working
with high-frequency data.

3.2. Methodology
3.2.1. Preprocess of the Data
The six-step process is evaluated in this study as visualized in Figure 3.

Figure 3. The Working Flow of the Analysis Process
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Based on the literature, the variables that can significantly influence to USD/TL
FX rate and EUR/TL FX rate are obtained from four different sources and combined
to create one aggregated dataset of the model construction flow in the first two
steps, respectively. The aggregated dataset is divided into the pre-pandemic period
and the pandemic period in the third step. The descriptive statistics and the basic
characteristics of the variables are given in the fourth step of the flow. In the fifth
and sixth steps, Neural Networks and Random Forest algorithms with a cross-valida-
tion approach are evaluated and results are interpreted with performance criteria.

3.2.2. The Framework of the Algorithms

Nowadays, machine learning models have been used in various fields such as
finance, education, tourism, and image processing to solve real-life problems. The
Neural Networks and the Random Forest algorithms which do not have strict as-
sumptions and produce robust estimations even if the presence of outliers, are the
frequently used algorithms in these areas.

The details of the Random Forest can be described as (Wiener & Liaw, 2002):
*  Determination of the number of trees to be built (n

tree)'

*  Determination of the number of the factors to be included in every split of
the node (mw)

*  Finding the significant factors to prune the tree.

* Aggregation of the results to reach the final tree.

*  The algorithm process of the Neural Networks is as follows (Towell & Shavlik,
1993):

* Determination of the initial weight for the neurons
* Prediction of the dependent variable using the neural networks

*  Calculation of the error function (the gap between the actual and the predic-
tion of the dependent variable)

* Run the Backpropagation, which is a step to change the weights based on
the error function.

* The run algorithm from steps 1 to 4 until the minimum acceptable level of

error reaches.
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3.2.3. Model Building

Once creating a machine learning model, overfitting or underfitting problems
are the most important problems to be solved. In the literature, the dataset is split
into two, which are training and testing datasets, to overcome the overfitting/ un-
derfitting problems. In the training dataset, the model is enhanced while the testing
dataset is used to test the model created in the training dataset. There are many
techniques to reach this aim. In this study, a repeated cross-validation approach is
used. The steps of this approach are as follows (Hastie et al., 1996):

Based on the dependent variable distribution, the dataset is separated into k
equal size, randomly.

k-1 sub-samples are defined as training datasets and one sample is defined as a
testing dataset.

k estimations are used to reach the final estimation.

In order to final estimations, the process from the first step to the third step is
repeated t times.

In this study, 5-fold cross-validation with a 5-repeat approach is used to build a
robust model.

4. Empirical Analysis
4.1. Preliminary Data Analysis

The descriptive statistics and the Box & Whisker Plots, which is a proper way to
analyze the data, are prepared for both the pre-pandemic and the pandemic periods
in Figure 4 and Figure 5, respectively.
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Figure 4. Descriptive Statistics of the Pre-Pandemic Period
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Standard Deviation 0.24 0.23 5.11 111.80 68.21 219 10.82 5.43 89.41
Coefficient of Variation 4.21 3.55 8.07 7.85 18.89 13.68 7.54 28.53 874
Minimum 5.20 5.94 34.36 1270.69 237.85 12.95 124.73 10.46 836.75
Qs 5.59 6.24 60.49 1306.27 311.68 14.24 132.52 13.69 961.42
Median 575 6.39 63.21 1455.26 363.20 15.25 149.41 19.64 1017.21
Q7 3.91 6.57 66.52 1504.78 403.46 1817 152.53 24.00 1065.88
Maximum 6.24 6.95 74.57 1680.47 320.06 20.73 168.45 25.50 1235.56

In Figure 4, it can be observed that EUR/TL shows a greater average and median
than USD/TL; however, the standard deviation of EUR/TL presents lower than USD/
TL. Since Brent crude oil prices (OIL) have several outliers, the average and median
values are very close. Moreover, the Coefficient of Variation (CV) of CBRT weighted
average cost of funding (WACF) is relatively higher than others. To sum up, the
standard deviation and coefficient of variation of all factors except WACF are rela-
tively lower, thus it can be said that distributions of the factors in the pre-pandemic
period are stable.
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Figure 5. Descriptive Statistics of the Pandemic Period
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The descriptive statistics and Box & Whisker plots of the factors for the Pandemic
period are given in Figure 5. In the Pre-Pandemic Period, USD/TL and EUR/TL have
many outliers and the standard deviation of EUR/TL is significantly higher than the
Pre-Pandemic Period. Also, Gold prices per ounce (GOLD), the Amount of money
issued by CBRT (EMISSION), the number of new cases resulting from COVID-19
(CASE), and the number of new deaths resulting from COVID-19 (DEATH) have sev-
eral outliers in the pandemic period and the coefficient of variation of the amount of
securities bought by CBRT (CBRT_SEC) is three times higher than the Pre-Pandemic
Period. Moreover, the coefficients of variation values of CASE, DEATH, and walking
mobility of Apple users (WALK) are significantly higher than others.

4.2. Performance Evaluation Criteria for Prediction

In general, R?, Root Mean Square Error (RMSE), and Mean Absolute Error (MAE)
statistics are used to measure the performance of the model that has the continu-
ous dependent variable. In this research, these criteria are given in Table 2 for the
Random Forest and Multilayer Perceptron algorithm.
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Table 2. Model Performance Criteria

The Pre-Pandemic Period

The Pandemic Period

Target 2
Variable Method R
Random Forest 94.8%
USD/TL
Multilayer Perceptron  91.6%
Random Forest 92.6%
EUR/TL

Multilayer Perceptron  85.7%

RMSE

0.0557

0.2936

0.0631

0.3849

MAE

0.0406

0.2232

0.0448

0.2777

RZ

94.7%

93.7%

97.3%

95.3%

RMSE

0.0632

0.2568

0.0823

0.1745

MAE

0.0431

0.1877

0.0594

0.1397

Based on Table 2, the R?values are higher than 80% in the pre-pandemic period
and higher than 90% in the pandemic period, which is very high. Thus, all models
can be used to interpret the results. However, according to the goodness of fit
criteria, the Random Forest algorithm, which has lower RMSE and MAE and higher
R2 values, is used to explain the results in detail for both the pre-pandemic and the

pandemic periods.

4.3. Analysis Results

Feature importance of the Random Forest in the pre-pandemic and the pandemic
periods for USD/TL is given in Figure 6. With this analysis, factors can be ranked
according to their importance level. Thus, the feature importance of the factors can

be used to create action plans.
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Figure 6. Feature Importance of Random Forest Algorithm in the Pre-Pandemic and
the Pandemic Periods for USD/TL.
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Note: 1 shows the most important factor whereas 10 implies the least important variable.

According to Figure 6, the most influencing factor on USD/TL is EMISSION in
the pre-pandemic period. In addition, the effects of WACF, XU100, GOLD, CDS,
CBRT_SEC, and OIL on USD/TL are not significantly differentiated in the pre-pan-
demic period.

On the other hand, USD/TL is strongly influenced by WALK in the pandemic
period followed by CBRT_SEC, OIL, GOLD, WACF, EMISSION, XU100, CASE, CDS,
DEATH, respectively. Although the 3 most important factors in the pre-pandemic
period, which are EMISSION, WACF, and XU100, have lost their importance in the
pandemic period.
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Figure 7. Feature Importance of Random Forest Algorithm in the Pre-Pandemic and
the Pandemic Periods for EURTL
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Note: 1 shows the most important variable whereas 10 implies the least important variable.

Based on Figure 7, EMISSION is the most influencing factor affecting EUR/TL in
the pre-pandemic period. The other factors can be ranked from the most important
to less important as CDS, XU100, WACF, GOLD, CBRT_SEC, and OIL.

On the other hand, OIL is the most influencing factor affecting EUR/TL in the
pandemic period. Furthermore, the importance level of OIL and CDS has changed
significantly in the pandemic period.

Results of feature importance analysis can help to determine the critical thresh-
olds of the factors, which are visualized in Figure 8.
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Figure 8. Singular and Interaction Effects of Influencing Factors in the Pre-Pandemic

Period for USD/TL
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As a result of Figure 8, the USD/TL increases as the OIL, GOLD, CDS, CBRT, or
EMISSION increase. In addition, critical thresholds are determined as 65 for OIL,
1600 for GOLD, 400 for CDS, 17 for CBRT_SEC, and 135 for EMISSION to reduce
the USD/TL. On the other hand, USD/TL decreases as the WACF or XU100 increas-
es. Moreover, it is revealed that the two-way interaction effects of CDS vs CBRT,
EMISSION vs CDS, WACF vs CDS, EMISSION vs CBRT_SEC, WACF vs CBRT_SEC, and
WACF vs EMISSION have a significant effect on USD/TL in this study. The optimal
scenarios based on the two-way interaction effects are that CBRT_SEC should be
lower than 17 and at the same time CDS should be lower than 350 to reduce USD/
TL. Also, EMISSION should be below 135 and at the same time CBRT_SEC should be
below 17 and WACF should be above 15 to reduce USD/TL.
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Figure 9. Singular and Interaction Effects of Influencing Factors in the Pandemic
Period for USD/TL
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In Figure 9, the USD/TL increases as OIL, GOLD, CDS, CBRT_SEC, EMISSION,
XU100, WALK, CASE, and DEATH increase in the pandemic period. Furthermore,
the critical threshold of WALK is 130, which are 1000 and 25 for CASE and DEATH,
respectively. However, the two-way interaction effects of OIL vs GOLD, CBRT_SEC
vs OIL, EMISSION vs OIL, CBRT vs GOLD, EMISSION vs GOLD, and EMISSION vs
CBRT_SEC have a significant impact on USD/TL.
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Figure 10. Singular and Interaction Effects of Influencing Factors in the Pre-Pandem-
ic Period for EUR/TL
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The correlation between independent variables and EUR/TL and critical thresh-
olds in the pre-pandemic period is similar to the results of USD/TL in the pre-pan-
demic period for all factors. However, WACF and XU100 should be higher than 13
and 1000 respectively to reduce the EUR/TL, respectively. Also, interaction effects
of CDS vs CBRT_SEC, EMISSION vs CDS, WACF vs CDS, EMISSION vs CBRT_SEC,
WACF vs CBRT, and WACF vs EMISSION are determined as significantly important
to reduce EUR/TL.
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Figure 11. Singular and Interaction Effects of Independent Factors in the Pandemic
Period for EUR/TL

T i 6.90- 6.900-
6.93- 6.80- 5.875-
6.88-
= - - 688 = 6850~
£ £ < £
6.84- 6.87- 6.825-
687~ | e
6.6 / 5.800-
6.84- &80 6.85-
20 20 40 1500 1600 1700 1800 1300 2000 500 600 20 40 60 80
(o] GOLD CDs CBRT_SEC
6.900 //\\_ 688
6.875- 6.92-
6.88-
4. 6.850- - 4 686~ e 6.00-
& & o &
ES = = ES
6.825- E
67 6.88
5800~ 8847 .
87757 ; ) ) 6.86- T i ; ! ! ! ! 584~ . . .
175 200 225 8 9 10 900 1000 1100 1200 50 100 150
EMISSION WACF XU100 WALK
689
6.88- 7.00
687~ ) 6.95
6.95
& 5 o o | )
£o85- Lo 590 6.90
6.85
683~ 6.84- " 88
5.80
/ ohb = 6.80 /OI'L
' . . . . . ' . ' GOLD CBRT_SEC
0 1000 2000 3000 4000 500 0 50 100 6.75 6.75
CASE DEATH

6.95 7.00
6.90

685

6.80 ha:& 685

ol 6.5 GOLD 675 oLD 680
v;ﬁ CBRT_SEC - VKL\K\

Figure 11 shows the singular and interaction effects of independent factors in
the pandemic period for EUR/TL. According to Figure 11, it can be stated that the
critical thresholds of all independent variables are not differentiated in the pandemic
period for both USD/TL and EUR/TL. Furthermore, the following significant interac-
tion effects are revealed: OIL versus GOLD, CBRT_SEC versus OIL, WALK versus OIL,
CBRT_SEC versus GOLD, WALK versus GOLD and WALK versus CBRT_SEC.

The actual versus predicted values of the USD/TL and EUR/TL predicted by the
Random Forest algorithm in both the pre-pandemic and the pandemic periods are
given in Figures 12 and 13, respectively.
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Figure 12. Actual and Predicted Values in the Pre-Pandemic Period
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In the pre-pandemic period, actual and predicted values are very close and mov-
ing together. The trend of actual and predicted values by time shows that the model
can be interpreted.

Figure 13. Actual and Predicted Values in the Pandemic Period
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Similar to the pre-pandemic period the trend of the predicted versus actual values
are too close in the pandemic period.

1 96 M. T. Kartal, O. Depren, S. Kilic Depren, “Do Monetary Policy Measures Affect Foreign Exchange Rates during the COVID-19
Pandemic? Evidence from Turkey”, Journal of BRSA Banking and Financial Markets, 15, (2), 2021, 175-202



5. Discussion and Conclusion

The study aims to measure the impacts of precautions on monetary policy on
the FX rates by considering the potentially disruptive impacts of the pandemic on
nearly all indicators. In this context, daily data from February 1, 2019 to August 31,
2020 is considered. Also, 10 (2 global, 3 monetary policy measures, 3 COVID-19
pandemic indicators, 2 global variables, 2 national) variables are included in the anal-
ysis. Moreover, Random Forest and the Neural Networks algorithms are performed.
The accuracy of both algorithms is quite high, which is above 80%. Also, once the
variable importance of the models is examined, the top 3 important factors are the
amount of money issued by CBRT, CBRT weighted average cost of funding (%), and
XU100 Price Index for the pre-pandemic period in USD/TL. In the pandemic period,
the top 3 important factors are the walking mobility of Apple users, the amount of
securities bought by CBRT, and oil prices. Similar to the determination of the impor-
tant variable on the USD/TL FX rate, the variable importance analysis is performed
for EUR/TL FX rate. The top 3 important factors are the amount of money issued by
CBRT, CDS spreads, and XU100 Price Index for the pre-pandemic period in EUR/TL.
In the pandemic period, the top 3 important factors are oil prices, Walking Mobility
of Apple Users, and gold prices. The results obtained from the machine learning
analysis are consistent with the pre-expectations and the literature.

The results of the analysis prove that the impacts and importance of significant
factors on FX rates vary based on the periods. Taking into account this determina-
tion of the pandemic, Turkey should deal with the most important variables first-
ly. For this reason, main focus point should be on sustaining supportive monetary
policy measures until pandemic ends and decreasing the effects of the pandemic
indicators on the FX rates, respectively. Naturally, oil prices and gold prices are glob-
ally determining factors that cannot be fully controlled by Turkey, however, their
adverse impacts can be limited by keeping FX rates under control (making FX rates
stable). Hence, Turkey can benefit from the decreasing adverse effects of influential
factors on FX rates. In total, every precaution related to making FX rates stable can
be beneficial in providing a positive contribution to the variables used in the study
and FX rates in turn.

The results of the study underline the significance of the pandemic and monetary
policy measures on FX rates because monetary policy indicators have a statistically
significant and high impact on FX rates in Turkey for the pandemic period. Re-eval-
uating the applied monetary policy measures like sustaining supportive activities
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with strict managerial supervision can be helpful to support the stabilizing FX rates
and decreasing negative effects on the economy in turn. Besides, the central gov-
ernment and central bank authorities can develop other measures considering the
economic realities of Turkey. Hence, the negative effects on the economy resulting
from the high volatility in FX rates can be prevented by taking such measures.

It is a significant point which must be stated that precautions should be applied
on time. In other cases, measures cannot be stabilizing FX rates in Turkey, which
is crucial for the development of most of the other indicators, and Turkey cannot
benefit from the measures applied. Also, following how the effective variables on
FX rates change over time is quite crucial.

In this study, we focus on the reaction of the selected FX rates (i.e. USD/TL and
EUR/TL) in Turkey since they have been quite volatile since 2020 beginning. Tur-
key can re-design the monetary policy measures and hence can affect the financial
and economic development of the country in the pandemic period. Some policy
recommendations are proposed based on findings of the analysis so that negative
development on the FX rates can be decreased, and other economic and financial
indicators can be steered up in turn.

The main limitation is that the study is only focused on Turkey. In new studies,
other FX rates in Turkey and FX rates in other countries such as China (COVID-19
originated country), the US, India, Brazil, and France that are affected by the pan-
demic highly. Also, excluding some macro-level factors is another limitation of the
study. Obtaining more data for macro-level factors, including such indicators to ana-
lyze in future studies can be possible and this extends the literature. Moreover, new
methods for FX rates like Granger-causality on quantiles and quantile-on-quantile
regression can be applied in new studies. Lastly, as an important contribution, this
study includes Apple walking mobility data. However, it is possible to include Apple
driving mobility data in future studies, and making this can provide new insights in
analyzing FX rates in both Turkey and other countries.
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Bu calismanin amaci, Tirkiye'de temassiz 6zellikli kartlarin kullanim dizeyinde yillar icinde mey-
dana gelen degisimi incelemek ve temassiz kart kullanimina etki eden demografik ve sosyo-ekono-
mik faktorleri analiz etmektir. Bu amacgla ilk olarak, Bankalararasi Kart Merkezi'nin (BKM) 2010-2020
yillarina ait verileri ile temassiz kartlarin bireyler tarafindan benimsenme dlzeyi incelenmistir. 2018
yiindan itibaren kullanim sikliginda artis gézlenen temassiz kartlarin COVID-19 pandemisi ile birlikte
2020 yilinin sonunda her dort kartl aligveristen birinde kullanildigi gortimustir. Calismanin bir sonraki
asamasinda, Turkiye Cumhuriyet Merkez Bankasi (TCMB) tarafindan, 2020 yilinda uygulanan Nakit
Kullanim Aliskanliklari Anketinden alinan veri seti ile bireylerin temassiz kart kullanimi incelenmis ve
temassiz kartlarin kullanimina etki eden faktérler probit modeliyle analiz edilmistir. Sonuclar, bireylerin
geliri, finansal okuryazarligi ve egitim dlzeyindeki artisin temassiz kart kullanma olasiligini artirdigini
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tercih eden bireylerin temassiz kullanma olasiliklarinin daha distk oldugunu géstermektedir.
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1. Giris

Odeme altyapisinda diinya capinda meydana gelen finansal yeniliklerin, ddeme
yontemlerinde koklu degisikliklere yol actigi gorilmektedir. Alternatif 6deme yoén-
temlerinden biri olan banka kartlari ilk kez 1966 yilinda kullaniimaya baslanmistir
(Hayashi vd., 2003). Geleneksel ddeme yontemi olan nakit kullaniminda meydana
getirecegi degisikligin yani sira nakit talebi Gzerinde de etkili olacagi distintlen ban-
ka ve kredi kartlari finansal yeniligin bir tirt olarak bircok arastirmaya konu edilmistir
(Lippi ve Secchi, 2009; Stix, 2003). Amromin ve Chakravorti (2007), banka karti yay-
ginhiginin kiictk kupurlere olan talebi azalttigina ve bu teknolojilerin nakit talebinde
distse yol agtigina vurgu yaparken; Duca ve Whitesell (1991), kredi karti sahipliginin
nakit talebini dtstrddgi sonucuna ulasmistir. Buna karsilik, Snellman vd. (2001), on
Avrupa Ulkesi icin olusturdugu para talebi denklemi ile banka ve kredi karti sayisinin
nakit talebi Gzerinde 6nemsiz bir etkiye sahip oldugunu ortaya koyarken, édeme
teknolojisindeki bir yeniligin 6deme yéntemini ve nakit talebini ne yonde etkiledigini
inceleyen Brown vd. (2020), temassiz 6deme 0Ozelliginin banka karti kullanim sikli-
gini artirdigini ancak bu teknolojinin nakit talebi Gzerinde bir etkiye sahip olmadigi
sonucuna ulasmistir. Odeme teknolojisindeki gelismelerin nakit kullanimi Gizerindeki
etkisini ele alan benzer bir calismada Chen vd. (2014), temassiz 6zellikli kredi kartla-
rinin nakit kullanimi Gzerinde bir etkiye sahip olmadigini ortaya koymustur. Triitsch
(2020), 2009-2013 déneminde ABD'de temassiz banka ve kredi kartlarinin nakit kul-
lanimi Gzerindeki etkisini incelemis ve temassiz édeme teknolojisine sahip kartlarin
nakit kullanimi Gzerinde anlamli bir etkiye sahip olmadigi sonucuna ulasmistir.

Nakit disi 6deme araclari nakit egemenligine karsi glcli bir alternatif olmasi-
na ragmen nakdin Avrupa’da hala bircok Ulkede glcini korudugu gorilmektedir
(ECB, 2020). Butge kontrollnU kolaylastirmasi, kullanim kolayligi ve hiz gibi faktorler
nakdin tercih edilmesinde éne ¢ikan unsurlardir (Bouhdaoui ve Bounie, 2012; von
Kalckreuth vd., 2014; Bagnall vd., 2016). Nakit, geleneksel banka ve kredi kartlarina
oranla daha hizli 6deme imkani vermesine ragmen temassiz kartlarla kiyaslandiginda
zaman verimliligi acisindan temassiz kartlar kadar kisa islem suresi sunmamaktadir
(Polasik vd., 2013). Bununla birlikte nakdin karakteristik 6zelliklerinden kullanim ko-
layligi ve hizi odagina alan temassiz 6zellikli kartlar, ginimuzde geleneksel kartlara
kiyasla nakde daha gUcll bir alternatif olarak gérilmektedir (Crowe ve Tavilla, 2019;
Trutsch, 2020). Temassiz kartlarin islemlerde hiz ve kullanim kolayh§i sunmasi nakde
alternatif olarak kullanilmasina olanak saglamaktadir.

Kartl 6deme altyapisinda, islemlerde nakdin sundugu 6zellikleri yakinsayan te-
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massiz kart teknolojisinin gelistirilme asamasi farkl sektérlerde temassiz akilli kartla-
rin kullanima sunulmasiyla baslamistir. Odeme altyapisindaki ilk temassiz akill kartlar
1995 yilinda Guney Kore'nin Seul kentinde elektronik biletleme icin kullanilmistir
(Chirico, 2014). Ulasim sektorinde kullanilmaya baslanan akilli kartlarin ardindan,
1997 yilinda ExxonMobil sirketi tarafindan benzin istasyonlarinda nakit 6deme ye-
rine kullanilabilecek yakin alan iletisimi teknolojisi kullanilarak tretilen “6de ve ge¢”
teknolojisine sahip Speedpass anahtarliklar kullanima sunulmustur (Akana ve Ke,
2020). Odemelerde kimlik bilgilerini bir POS sistemine iletmek icin kullanilan ve daha
hizli ve gtvenli bir 6deme yontemi olarak 6ne cikarilan bu teknoloji, kart ihrag eden
kuruluslar tarafindan kartli islem teknolojisi ile batunlestirilerek 2003 yilinda Ame-
rican Express ve Mastercard, 2004 yilinda ise Visa tarafindan ilk temassiz kartlar
kullanima sunulmustur (Bradford, 2005; Akana ve Ke, 2020). Temassiz ddemeler,
o6deme cihazi ile satis noktasi terminali arasinda yakin alan iletisimi teknolojisini® kul-
lanan, fiziksel temas gerektirmeyen édemelerdir (Bradford, 2005). Ulkemizde temas-
siz 6deme teknolojisi 2006 yilinda ilk kez Mastercard ve Garanti Bankasi isbirligi ile
Bonus Card kredi karti ile kullanilmaya baslanmistir (Garanti BBVA, 2006).

Belirli bir islem tutarinin altindaki tutarlarda sifre dogrulamasi gerektirmeyen te-
massiz ddemeler, geleneksel banka ve kredi kartlarina kiyasla anlik, hizli ve kolay
ddeme yapma imkani saglamaktadir. islemlerdeki ddeme ydntemini belirlemede
onemli bir etken olan islem hiz, literatlirde oldukga fazla degdinilen bir konu olmus-
tur. Klee (2006) tlketicilerin islem slresini en aza indirmek icin cekler yerine banka
kartlarini tercih ettigini, Jonker (2007) ise banka kartlarinin hizli 6deme avantaji sun-
masindan dolayi kredi kartina oranla tiketiciler tarafindan daha cok tercih edildigini
ortaya koymaktadir. Nakit, geleneksel banka ve kredi kartlarina oranla daha hizli
ddeme imkani vermesine ragmen temassiz kartlarla kiyaslandiginda zaman verim-
liligi acisindan temassiz kartlar kadar kisa islem siresi sunmamaktadir (Polasik vd.,
2013). Temassiz kartlarin islemlerde hiz ve kullanim kolayli§i sunmasi nakde alterna-
tif olarak kullanilmasina olanak saglamaktadir. Kanada Merkez Bankasi tarafindan
gerceklestirilen 6deme yontemleri anketinden saglanan veriler temassiz 6zellikli kre-
di karti kullaniminin nakit islemlerini tutar ve adet bazinda azalttigina isaret etmekte-
dir (Fung vd. 2012). Polasik vd. (2013), Polonya’da édeme yontemi olarak temassiz
kartlari benimseyen tiketicilerin nakit taleplerinin, benimsemeyenlere oranla daha
disUk oldugu sonucuna ulasmislardir.

1 Yakin alan iletisimi, iki elektronik cihazin kolay, basit ve giivenli haberlesmesi icin tasarlanmis kisa mesafe temassiz
teknoloji standardidir.
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Turkiye'de temassiz kartlara iliskin literatir incelendiginde temassiz kredi kartla-
rinin kullanim sekli, limitleri ve kullanim sikliginin yani sira diger 6deme araclarina
kiyasla kullanicilarina sundugu avantajlar ve bu avantajlarin tiketicilerin temassiz
kartlar gelecekte de kullanim niyeti ve teknoloji kabul modeli cercevesinde bireylerin
temassiz kredi kartlarini benimsemelerinde etkili olan faktorlerin incelendigi gordil-
mektedir (Kaya, 2009; Eylboglu ve Sevim, 2017; Eren, 2020).

Bu calismanin amaci, Turkiye'deki temassiz kart kullanimindaki gelismeleri ince-
lemek ve bu kartlarin kullaniminda etkili olan faktorleri belirlemektir. Bu dogrultuda
calismanin ikinci boliminde, Bankalararasi Kart Merkezi (BKM) verileri cercevesinde
Tlrkiye'deki temassiz kart kullanimindaki gelismeler degerlendirilmistir. Uclnci bo-
limde, TCMB tarafindan uygulanan Nakit Kullanim Aliskanliklart Anketi kapsaminda
pandemi déneminde bireylerin temassiz kart kullaniminda etkili olan sosyo-kulturel
ve demografik 6zellikleri, nakit ve kart kullanim aliskanliklari incelenmis ve temassiz
kart kullanma olasiligini artiran faktorler probit model cercevesinde ol¢tlmustdr. Son
bolimde ise calismanin sonuglarina yer verilmistir.

2. Tirkiye'de Temassiz Kart Kullanim Gelisimi

254 milyon adede ulasan kart sahipligi ile blyUk bir kart pazarina sahip olan
Tarkiye'de temassiz 6zellikli kartlar ilk kez 2006 yilinda kullanilmaya baslanmistir
(BKM Kronoloji, 2008). Turkiye'deki ilk temassiz kredi kartli ©deme denemesi, Garan-
ti Bankast ile ortaklik kuran Mastercard’in PayPass temassiz ddeme sistemi tanitimi
ile gerceklesmistir (Mastercard PayPass Momentum, 2011; Kaya, 2009). Guvenli,
kolay ve aninda 6deme &zellikleriyle ne ¢ikan temassiz ddemelerin yillar icindeki ar-
tis hizinin BKM temassiz kartli islem verileri ile hazirlanan Grafik 1'e gére tlkemizde
sinirll kaldigi gorilmektedir. Ancak, Covid-19 pandemisi stirecinde bazi tiketicilerin
nakit kullanmaktan kaginmasi ve temassiz 6deme islem limitlerinin 120 TL'den 250
TL'ye yukseltilmesi sonucunda temassiz kartl islemlerde adet ve tutar bazinda artis-
lar gorulmustar.

Temassiz kartll 6demelerin adet ve tutar bazinda 2010 yilindan bu yana olan
gelisimi Grafik 1'de sunulmustur. Buna gore, 2018 yilindan itibaren adet ve tutar
bazinda artis egilimine giren temassiz 6demelerin, 2020 yili Aralik ayi itibariyla 104
milyar TL tutarindaki 1,7 milyar adet islem ile tarihinin en ylksek kullanim seviyesine
ulastigi gorilmektedir. BKM temassiz kartli islem verileri ile hazirlanan Grafik 2'de,
2010 yiindan bu yana temassiz harcamalarin adet ve tutar bazinda toplam kartli
harcamalar icindeki payi sunulmustur. Grafikten, 2010-2017 yillari arasinda tim kre-
di karti ve banka karti ile yapilan édemelerin yaklasik %1,8'inin temassiz yapildig
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ve bu ddemelerin toplam kartli islem tutarinin yaklasik %0,3"Un0 olusturdugu goz-
lenmektedir. Bir baska deyisle, 2017 yilinda temassiz 6deme teknolojisi kullanilarak
kart basina ortalama birden az 6deme islemi gerceklestirilmistir. Bu oranlar, s6z ko-
nusu donemde temassiz 6deme teknolojisinin kullanicilar tarafindan benimsenme
oraninin dusuk kaldigini gostermektedir. Ancak, Covid-19 pandemisi ile birlikte 2020
yilinda temassiz 6demelerde ylksek oranli artislar gézlenmistir. 2020 yilinda bir 6n-
ceki yila gore temassiz kart ile yapilan islemlerde adet bazinda %244, tutar bazinda
%492 oraninda artig gortlmdastir. 2020 yili sonunda karth 6demelerin adet bazinda
%?26'sini olusturan temassiz 6demelerin pandeminin etkisiyle kullanicilar tarafindan
benimsenme orani ve kullanim sikli§i artis gostermistir.

Grafik 1: Temassiz islemlerin Adet ve Tutar Grafik 2: Temassiz islemlerin Adet ve Tutar
Bazinda Gelisimi (Milyar Adet, Milyar TL) Bazinda Toplam Kartli Harcamalar Icindeki
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Kaynak: BKM Temassiz Kartli islemler, 2020. Kaynak: BKM Temassiz Kartli islemler, 2020.

BKM temassiz kartl islem verileriyle olusturulan Grafik 3’te temassiz 6demelerin
2010 yilindan bu yana yillik bazda islem basina ortalama tutar ve kisi basina du-
sen islem adedi sunulmustur. Bu grafige gdre, kullanim sikliginda gdzlenen artislar
neticesinde, temassiz ddemelerde kisi basina disen islem adedi ve ortalama islem
tutarinda da gegtigimiz yillara kiyasla artislar yasandigi gorilmektedir. Kisi basina
disen temassiz islem adedinin 2010 yilindaki 0,1 seviyesinden pandeminin etkisiyle
2020 yilinda 20,6 seviyesine ylkseldigi gozlenmistir. Diger taraftan, temassiz kart
ile yapilan 6deme bagsina ortalama tutar seviyesinin de artarak 2020 yilinda 60,7 TL
seviyesine yukseldigi gorilmustdr.
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Grafik 3: islem Basina Ortalama Tutar ve Kisi Basina Diisen islem Adedi (Yillik)
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Kaynak: BKM Temassiz Kartli islemler, TUIK, 2020.

BKM temassiz kartli islem verilerine gore sektérlere gore temassiz kartli toplam
ddeme tutarlar Grafik 4'te sunulmustur. 2020 yilinda bir 6nceki yila gore tim sek-
torlerde? temassiz kart kullaniminda artis oldugu gézlenmektedir. Ancak, bu artisin
hanehalkinin temel ihtiyaclarini olusturan bazi sektorlerde diger sektérlere gore daha
yuksek oldugu gézlenmektedir (6rnegin; market ve alisveris merkezleri, benzin ve
yakit, yemek, cesitli gida, saglik/saglk Grtnleri/kozmetik, giyim ve aksesuar). Tim
sektorlerdeki toplam tutarin %43'UnU olusturan market ve alisveris merkezleri kate-
gorisinde, temassiz 6demelerde tutar bazinda 2020 yilinda bir dnceki yila gore %647
oraninda artis gordlmdastur.

BKM temassiz kartli islem verilerine gore tutar bazinda en biylk paya sahip
olan alti sekt6ériin pandemi dncesi ve sonrasi icin toplam temassiz harcamalar iceri-
sindeki paylari Grafik 5'te verilmistir. Bu grafikten sektorlerin toplam tutar igindeki
paylarinda da pandemi déneminde dnemli degisimler oldugu goérilmektedir. Pande-
mi 6ncesi donemde toplam harcamalar icerisinde %35 paya sahip olan market ve
alisveris merkezleri sektériniin payl, pandemi doneminde %43,6'ya ylkselmistir.
Benzin ve yakit istasyonlari sektorinlin de payi artarak %12,8'e ulasmistir. Diger
yandan, pandemiden 6nce toplam harcamalar icerisindeki payr %27 olan yemek
sektorinln payinin da pandemi doneminde %11’e geriledigi gortlmektedir.

2 Sektérler: Diger, Araba Kiralama, Arag Kiralama-Satig-Servis-Yedek Parca, Benzin ve Yakit istasyonlari, Havayollari,
Seyahat Acenteleri/Tagimacilik Konaklama Kumarhane/ickili Yerler, Kuyumcular, Saglk/Saglk Urinleri/Kozmetik,
Yemek, Giyim ve Aksesuar, Market ve Alisveris Merkezleri, Mobilya ve Dekorasyon, Elektrik-Elektronik Esya, Bilgisayar,
Telekominikasyon, Hizmet Sektorleri, Sigorta, Yapr Malzemeleri-Hirdavat-Nalburiye, Dogrudan Pazarlama, Cesitli
Gida, Kuliip-Dernek-Sosyal Hizmetleri, Egitim-Kirtasiye-Ofis Malzemeleri, Miteahhit isleri, Kamu-Vergi Odemeleri,
Bireysel Emeklilik.
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Grafik 4: Sektorel Bazda Temassiz Odeme Tutarlan (Milyar TL)
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Kaynak: BKM Temassiz Kartli islemler, 2020.

Grafik 5: Sektorlerin Tutar Bazinda Toplam icerisindeki Payi (%)?
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Kaynak: BKM Temassiz Kartli islemler 2020.

3 Pandemi 6ncesi dénem 2018 Ocak-2020 Subat ayi verilerini; pandemi donemi 2020 Mart-2020 Aralik verilerini
kapsamaktadir.
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BKM temassiz kartli islem verilerine gore pandemi déneminde islem basina en
ylksek tutara sahip sektérler Grafik 6'da verilmistir. Buna gore, temassiz islem basi-
na en yuksek tutarin sigorta sirketleri ve kuyumcularda oldugu gérilmektedir. Bu iki
sektorde de islem basina tutarlar ortalama 330 TL* seviyesinde gerceklesmistir. Arag
kiralama/servis, konaklama ve dogrudan pazarlama sektorleri, temassiz islem basina
en yuksek tutara sahip diger sektorler olarak éne ¢ikmaktadir.

Grafik 6: Pandemi Déneminde Temassiz islem Basina En Yiiksek Tutara Sahip Sek-

torler
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Kaynak: BKM Temassiz Kartli islemler, 2020.

3. Veri, Yontem ve Bulgular
3.1. Nakit Kullanim Aliskanliklari Anketi‘'nden Elde Edilen Bulgular

LiteratUrde, bireylerin 6deme araclarindan hangisini tercih ettigini belirleyebilmek
icin bankalarin veya perakendecilerin resmi islem kayitlarinin kullanildigi goérilmekte-
dir (White, 1976). Ancak bu veriler yillar icinde 6¢deme araci kullaniminda meydana
gelen degisimleri incelemek icin iyi bir temel sunmakla birlikte tlketici dlzeyinde de-
rinlemesine bir davranis analizine imkan vermemektedir. Bu nedenle, tiketici 6deme
davranislarinin mikro dizeydeki analizlerinde literatiirde anket ve 6deme ginligu
verilerinin siklikla kullanildigr gortlmektedir (Bagnall vd., 2016). Literatiirde yer alan
tuketici anketleri ve 6deme glnlikleri incelendiginde, anketlerin genel davranis ka-
liplarina ve 6deme araclarinin benimsenmesine iliskin dnemli bilgiler sundugu, 6de-

4 Turkiye'de sifre girmeyi gerektirmeyen temassiz igslem limiti 250 TL'dir. Tiketiciler, bu tutarin Ustiindeki temassiz
islemlerini sifre girerek gerceklestirebilmektedir.
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me gunliklerinde ise bu araclarin gercek kullanimlarina iliskin bilgilerin yer aldig
g6zlenmektedir (Cruijsen vd., 2015).

Turkiye'de nakdin ve alternatif 6deme araclarinin énemini belirleyebilmek amaciy-
la TCMB tarafindan hanehalkina ilk kez “Nakit Kullanim Aliskanliklari Anketi (NKAA)”
yapllmistir. Anket, 2020 yili EylUl-Ekim aylar arasinda Tdrkiye geneli ntfusunu tem-
silen 26 alt bolgede yer alan illerde (IBBS2) 16 yas Ustii 2400 bireye uygulanmistir.
Arastirmanin ilk asamasinda katilimcilar ylz ylize anket soru formunu doldurmus
ikinci asamasinda ise, anket formunu dolduran katilimcilar arasindan secilen 1537
kisi cuma glnUinden baslayan ardisik dort glin boyunca gerceklestirdikleri her islemi
o6deme giinligu formunda kayit altina almistir. Bireylerin 6deme tercihleri ve tutum-
lari hakkinda niteliksel bilgiler saglayan NKAA, ayni zamanda pandemi déneminde
6deme aliskanliklarinda meydana gelen degisimlere iliskin de dnemli bilgiler sunmak-
tadir.

TCMB NKAA verilerine gore anket ve anket kapsaminda tasarlanan ¢deme gin-
lG§U ayriminda katilimcilari cinsiyet, medeni durum, yas, egitim dizeyi, finansal okur-
yazarlik, meslek ve gelir dlizeyi gibi sosyo-—kdltirel ve demografik bilgileri Tablo 1'de
sunulmustur. Tablo 1'de katiimcilarin esit sayida kadin ve erkekten olustugu ve diger
sosyo- kiltirel ve demografik degiskenlere gore dagilimlarinin farkllik gosterdigi
gorulmektedir. Yas araliklarina gore katilimcilarin %62,4'G 25-54 yas grubu arasinda
yer alirken, meslek grubuna gore katilimcilarin %54,3'G UGcretli ¢alisanlardan olus-
maktadir. Diger taraftan, katiimcilarin %88,2'si disik ve orta egitim dizeyindedir.
Ayrica, katilimcilarin bolgesel bazdaki dadilimlari dederlendirildiginde %58,1'inin
Marmara ve ic Anadolu Bélgesinde ikamet eden bireyler oldugu gérilmektedir.
Odeme gunligini dolduran katiimailarin sosyo-kiltirel ve demografik degiskenlere
gore dagilimi, anket katilimcilarinin dagilimina paralellik géstermektedir.

Ankette finansal okuryazarligi dlcmek icin katilimcilara enflasyon, faiz ve riske ilis-
kin U¢ soru sorulmustur. Katiimcilarin sorulardan dogru cevap verdiklerine 1, yanlis
cevap verdiklerine -1, bilmediklerini ifade ettiklerine O puan verilerek; toplam puani
3 olan katilimailar yiksek; 1 ya da 2 olanlar orta; geri kalanlar ise dislk finansal
okuryazarlik seviyesinde siniflandiriimistir. Buna gore, ankette yiksek finansal okur-
yazarliga sahip olan katilimcilarin payinin %6,7 oldugu gorilmektedir.
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Tablo 1. Katihmcilarin Sosyo-Demografik Verileri®

Katilimailar
Demografik Degiskenler Anket (%) Odeme Gunlugu (%)
o Kadin 50 50,3
Cinsiyet
Erkek 50 49,7
Bekar 46,3 43,7
Medeni Durum )
Evli 53,7 56,3
16-24 19,8 20
25-39 33,9 34
Yas
40-54 28,5 28,5
55 ve Ustu 17,9 17,5
Dusuk 46,1 46
Egitim Dizeyi Orta 421 43,1
Yiksek 11,7 10,9
Dusuk 56,2 58,4
Finansal Okuryazarlik Orta 37,1 35,7
Yiksek 6,7 5,7
Issiz 27.9 27,3
Ucretli 54,3 53,7
Meslek ]
Kendi Hesabina Calisan 9,4 9,9
Emekli 8,4 9,1
0-25 % 3,9 3,8
) ) 25-50 % 21,8 18,7
Gelir Dizeyi
50-75 % 47,4 36,1
75-100 % 26,8 20,4
Akdeniz 11 11
Marmara 41,2 41,2
Ege 12,3 12,3
Bolgeler Dogu Anadolu 5,3 5.4
Glneydogu Anadolu 7,7 7,5
ic Anadolu 16,9 16,9
Karadeniz 5,5 5,5

Kaynak: TCMB Nakit Kullanim Aliskanliklari Anketi, 2020.

5 1.Egitim duzeyi U¢ ana gruba ayrilmis olup; distik egitim diizeyi ilkokul terk, ilkokul mezunu ve ortaokul mezunu;
orta egitim duizeyi lise mezunu ve 2 yillik Universite mezunu; ylksek egitim dlzeyi 4 yillik Gniversite mezunu ve yiiksek
lisans mezunu katilimcilar kapsamaktadir.
2.Gelir diizeyi grubundaki eksik veriler, gelirini belirtmek istemeyen 455 katilimcidan kaynaklanmaktadir.
3.Gelir diizeyi 4 ana gruba ayrilmis olup; en dusik gelire sahip bireyler birinci grup olan 0-25%/’lik dilimdeki; dtsuk-
orta gelire sahip bireyler ikinci grup olan 25-50%/lik dilimdeki; orta gelire sahip bireyler ticlincii grup olan 50-75%'lik
dilimdeki ve yiksek gelire sahip bireyler dérdinct grup olan 75-100%/lik dilimdeki katilimcilar kapsamaktadir.

21 2 S. Cevik, D. Teber, “Tirkiye'de Temassiz Odemelerin Gelisiminde COVID-19 Pandemisinin Rolii ve Temassiz Odemelere Etki
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NKAA 6deme glnlugu verilerine gore hesaplanan adet ve tutar bazindaki nakit
kullanim orani Bagnall vd.'nin (2016) calismasindan® elde edilen ¢deme gunligu
sonuglariyla Grafik 7'de karsilastiriimistir. Buna gore, son yillarda 6deme sistemle-
rinde yasanan finansal yenilikler ve dijitallesmeye ragmen, Tirkiye'de nakdin 6deme
araci olarak glctni hala korudugu ve nakit kullanim oraninin diger Ulkelere kiyasla
gbrece daha yiksek oldugu gorilmektedir. Katiimcilarin gerceklestirdikleri islemlere
iliskin detaylari kayit altina aldiklar 6deme gunliklerine gore yapilan ¢demelerin
tutar bazinda %79,1'i, adet bazinda ise %89,1'i nakit 6deme ile gerceklesmistir.
Diger Ulkelerde yapilan NKAA sonuclari da, Ulkeler arasi farklilik gostermesine rag-
men nakit kullaniminin 6zellikle dislk tutarli islemlerde guicind hala korudugunu
gostermektedir (Jonker vd., 2012; Bagnall vd., 2016; Henry vd., 2018; Politronacci
vd., 2018; Caddy vd., 2020; Kim vd., 2020).

Grafik 7: Ulkelerin Adet ve Tutar Bazinda Nakit Kullanim Oranlari (%)
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Kaynak: Bagnall vd., 2016; TCMB Nakit Kullanim Aliskanliklart Anketi, 2020.
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NKAA'da pandeminin etkisinin degerlendirmesine yonelik katiimcilara pande-
mi strecinde nakit alternatifi ddeme yontemlerini tercih etme sikliklari ve temassiz
o6deme yapma davranislarindaki degisimlere yonelik sorular sorulmustur. Grafik 8,
pandemi stirecinde nakde alternatif 6deme yéntemlerini tercih etme sikhgini goster-
mektedir. Buna gore, tlketicilerin alternatif 6deme yontemi olarak cogunlukla kredi
ve banka kartlarini tercih ettigi gdzlenmektedir.

6 Galismada, Kanada (2009), Avustralya (2010), Avusturya (2011), Fransa (2011), Almanya (2011), Hollanda (2011)
ve Amerika Birlesik Devletleri'nde (2012) yurtilen anket calismalarinin 6deme guinlGgu verileri birlestirilerek Glkeler
arasi nakit kullanim oranlari karsilastirimistir.
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Grafik 8: Pandemi Siirecinde Nakit Yerine Siklikla Tercih Edilen Odeme Yoéntemleri
(%)
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Kaynak: TCMB Nakit Kullanim Aliskanliklari Anketi, 2020.

Pandemi surecinde nakde alternatif 6deme yontemlerini tercih ettigini ve etme-
digini belirten katilimcilarin 6deme gunligline goére islem sayisi ve tutari bazinda
nakit ve kartl 6demeleri Grafik 9'da verilmistir. Buna gore, nakde alternatif 6deme
yontemlerini tercih ettigini belirten katiimcilarin islemlerinin adet bazinda %82,5',
tutar bazinda ise %64,3'U nakit ddeme ile gerceklesmistir. Bu cercevede, katiimcilar
pandemi strecinde nakde alternatif ddeme yontemlerini tercih ettiklerini belirtse de
6deme gunliklerinde kayit altina aldiklari veriler 1siginda alisverislerinin ¢cogunlukla

nakitle gerceklestigi gortlmustdr.

Grafik 9: Pandemi Siirecinde Nakde Alternatif Odeme Yontemlerini Tercih Edenlerin

Odeme Giinliigiine Gére Nakit ve Kartli islem Sayisi ve Tutari (%)
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Kaynak: TCMB Nakit Kullanim Aliskanliklari Anketi, 2020.
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Pandemi slirecinde temassiz kart kullanimini artirdi§gini belirten katilimcilarin, cin-
siyet ve bolgelere gore dagilimi Grafik 10°da sunulmustur. Ankete cevap veren kati-
limcilarin %27,9'u pandemi éncesi ddneme gdre temassiz kart kullaniminda artis ol-
dugunu belirtmistir. Ek olarak, katilimcilarin %8'i temassiz ddeme segenegdi olan bir
karta sahip olmadigini belirtmistir. Temassiz kart kullanimi cinsiyete gére énemli bir
fark gostermezken, bolgeler arasi farkliliklarin daha belirgin oldugu g6ze carpmak-
tadir. Pandemi déneminde temassiz kart kullanimini artirdigini belirten katilimcilarin
yaklasik %70'i Marmara ve i¢ Anadolu Bélgesinde yasayan bireylerden olusmaktadir.

Grafik 10: Pandemi Siirecinde Temassiz Kart Kullanimini Artiranlarin Cinsiyete ve
Bolgelere Gore Dagilimi (%)
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Kaynak: TCMB Nakit Kullanim Aliskanliklari Anketi, 2020.

Ankette, bireylere nakdi tercih etmelerindeki faktérlerin ne derece etkili oldugu
sorulmustur. Grafik 11, anket sonuglarindan s6z konusu faktorlerin ne derece etkili
oldugunu gdstermektedir. Buna gére, pandemi déneminde temassiz kart kullanimini
artiran katiimacilar, nakit ddemeyi tercih etmelerinde aliskanhigin cok énemli oldugu-
nu belirtmislerdir. Aliskanlik nedeniyle nakit kullandigini belirten kisilerin temassiz
kart kullanimindaki arti, 6deme tercihlerinde belirleyici etkiye sahip olan aliskan-
liklarin, pandemi donemiyle birlikte degisiklige ugradigina isaret etmektedir. Ayni
zamanda, nakit demenin en dnemli 6zelliklerinden biri olan kisisel gizliligin korun-
masl| hassasiyetinin pandemi doneminde daha az dikkate alindigi ve bu sirecte islem
bilgilerinin kayit altina alindigi temassiz kart kullanimina gecildigi gozlenmistir.
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Grafik 11: Pandemi Siirecinde Temassiz Kart Kullanimini Artiranlarin Nakit Tercih
Etmelerinde Etkili Olan Faktorler (%)

Daha avantajl fiyat sunmasi
Kullanim kolayhig

Her yerde kabul edilmesi
Saticinin tercihi

Kisisel gizliligi korumasi
Butce kontrold saglamasi
Maliyetinin disik olmas

Aliskanlk

0 10 20 30

ey
(=]
%]
(=]
=)
(=]
=]
(=]
[+2]
(=]
o
(=]
g

m Hic etkili degil m Cok az etkili Biraz etkili m Cok etkili
Kaynak: TCMB Nakit Kullanim Aliskanliklari Anketi, 2020.

Grafik 12, pandemi ddéneminde temassiz kart kullanimini artiran tiketicilerin
ddeme aliskanliklarini gdstermektedir. Odeme aliskanliklari incelendiginde, pandemi
déneminde temassiz kart kullanimini artiranlarin %50,8'ini ddemelerde ¢ogunlukla
nakit 6deme yontemini tercih ettigini belirtenler olustururken, %35’ini bazen nakit
bazen kart kullananlarin olusturdugu goridlmektedir. Ayrica, temassiz kart kullani-
mini artiranlar icerisinde geg¢mis yila gore nakit kullaniminin arttigini belirtenlerin
oraninin gorece daha az oldugu goérilmektedir. Dolayisiyla, pandemiyle birlikte nakit
kullanimindan temassiz kart kullanimina dogru bir kayma oldugu distndlmektedir.
Temassiz kart kullanimini pandemiyle birlikte artiran ve artirmayan katilimcilarin 6de-
me ginliglne gore islem sayisi ve tutari bazinda nakit ve karth 6¢demeleri Grafik
13"te verilmistir. Buna gore, temassiz kart kullanimini pandemiyle birlikte artiran-
larda hem islem bazinda hem de tutar bazinda nakit kullanimlarinda sinirli azaliglar
oldugu gortlmusttr. Dolayisiyla, Grafik 13 pandemiyle birlikte nakit kullanimindan
temassiz kart kullanimina dogru olan kaymanin oldukca sinirli diizeyde olduguna
isaret etmektedir.
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Grafik 12: Pandemi Doneminde Temassiz
Kart Kullanimini Artiran Tiketicilerin
Odeme Aliskanliklar (%)

Grafik 13: Odeme Giinliigiine Gére Nakit ve
Karth Odemeler (%)
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3.2. Probit Analizinden Elde Edilen Bulgular

Calismanin bu boliminde, temassiz kart kullaniminda hangi faktérlerin etkili ol-
dugunu belirleyebilmek icin probit modeli tahmin edilmistir. NKAA'da yer alan te-
massiz ddeme yapma davranisina iliskin soruya verilen cevaplardan “Artti” diyenler
“1" "Ayni kald1” veya “Azaldi” diyenler "0” seklinde kodlanarak temassiz kart de-
giskeni (w;) olusturulmustur. Bu calismada, bagimli degiskenin iki farkli deger aldig
probit modeli kullanilmistir. Probit modelinde temassiz kart kullanma degiskeni (y;)
asagidaki gibi modellenmektedir:

yi = ?:13}-’”:‘;"‘”:‘ (1)

Burada ¥; gizli bir degisken, X;; aciklayici degiskenler ve v; normal dagilima sa-
hip hata terimidir. ¥; goézlenemeyen gizli degisken oldugundan gercekte gézlenebi-

len ikili temassiz kart kullanma degiskeni, v, ile aralarindaki iliski su sekilde model-

K
lenmektedir:
{ 1 egery, =0
}T —_

(2)

0 diger durumlarda
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Buna gdre, hata terimlerinin normal dagildigi varsayimi altinda bireylerin temassiz
kart kullanimindaki artis olasili§i asagidaki gibi hesaplanmaktadir:

k
Pr(y;,= 1) =Pr(y; = 0) =Pr Z Bix;;+v; >0 =Pr{mi:=—z,ﬁ’j-xij-]
=1

=1- 'b{_z}::l J‘?jxij]: 1- 'b{_z_i;:l .ﬁjxij} (3)

Burada @ ( ) hata terimi v;ye ait birikimli standart normal dagilim fonksiyonudur.
Normal dagilim simetrik oldugundan dolayr 1-F(-x) = F(x) 6zelligini tasimaktadir. Pro-
bit modelinde katsayilarin yorumlanmasi zor oldugundan, agiklayicr bir degiskendeki
degisikligin temassiz kart kullanma olasiliginda yarattigi degisikligi gésteren marjinal
etkiler yorumlanmaktadir. Probit modelindeki strekli bir agiklayici degiskenin marji-
nal etkisi asagidaki gibi hesaplanmaktadir:

W = iP'(Eif—iﬁ'xij)ﬁ' (4)

Burada ¢;( ) standart normal dagilim fonksiyonudur. Probit modelinde yalnizca
1 veya 0 degerini alan aciklayic degiskenler icin marjinal etki ise asagidaki gibi he-
saplanmaktadir:

Pr(}r:- = 1|xj- =1;F8 ) - Pr(}i’l- = 1|xj- =0;8 ) (5)

Bu sekilde hesaplanan marjinal etki, diger tim aciklayici degiskenler sabitken te-
massiz kart kullanma olasiliginda aciklayici degiskenin 1 ve 0 degeri almasi durumun-
da gbzlenen farki géstermektedir.

Probit modelinde, temassiz kartli 6deme olasiligiyla iliskilendirilebilecek yas, hane-
halki geliri, egitim durumu, finansal okuryazarlik duzeyi, istihdam durumu, harcama
tutari, genellikle tercih edilen ddeme yontemi, cinsiyet ve medeni durum gibi demog-
rafik, sosyo-kultirel ve ekonomik 6zellikler aciklayici degisken olarak kullanilmistir.

Katiimcilarin temassiz kart kullanimlarini degerlendirmeye ydnelik olusturulan
probit modelin tahmin sonuglari Tablo 2'de sunulmustur. Tahmin sonuglarina gore
kurulan modelin uyum iyiligi 6lcim degeri Pseudo R?: 0,18 olarak 6l¢llmustir. Probit
modelinde katsayilarin beklenen isaretleri vermesi ve aciklayici degiskenlerin istatis-
tiksel olarak énemli olmasi uyum iyiligi 6l¢lstinden daha énemlidir. Probit modelin-
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deki katsayilarin yorumlanmasi zor oldugundan, aciklayici bir degiskendeki degisikli-
gin temassiz kart kullanma olasiliginda yarattigi degisikligi gdsteren marjinal etkiler
(dy/dx) de Tablo 2’de verilmistir. Beklendigi tzere, gelir diizeyi, egitim ve finansal
okuryazarlik dizeyinin temassiz kart kullanimi Uzerinde pozitif ve istatistiksel olarak
anlaml bir etkiye sahip oldugu bulunmustur. Felt'in (2020) bulgularina benzer se-
kilde, sonuclarimiz hanehalki gelirindeki ve egitim dizeyindeki artisin temassiz kart
kullanma olasiligini artirdigini géstermektedir. Bununla birlikte, hanehalki finansal
okuryazarliginin orta dizeyden yuksek dizeye ¢ikmasi temassiz kart kullanma ola-
siigini %22'den %?23’e ¢ikarirken, egitim seviyesinin orta dlzeyden yuksek dizeye
ctkmasi temassiz kart kullanma olasiligini %13"ten %15’e yUkseltmektedir.

Yas ve temassiz kart kullanimi arasindaki iliski incelendiginde, 16-24 yas arasinda-
ki katihmailarin temassiz kart kullanma olasiliginin 25-39 yas arasindaki katiimcilara
kiyasla %6 daha duslk oldugu goérilmektedir. Analiz sonucu literatlr bulgulari ile
paralellik gbstermekte olup sonuclar 55 yas ve Ustl bireylere gére daha geng birey-
lerin, Ozellikle 25-39 yas arasi, temassiz kart kullanma olasiliklarinin daha yuksek
oldugunu géstermektedir (TSYS U.K. Consumer Payment Study, 2016). istihdam
durumuna gdre Ucretli calisanlarin katsayisi modelde istatistiksel olarak anlamli olup,
bu gruptakilerin temassiz kart kullanma olasiliklari is sahibi olmayan bireylere gore
daha ylksek ¢ikmistir. Modelde cinsiyet ve medeni durum degiskenleri de istatistik-
sel olarak anlamli ¢ikarken, kadinlarin temassiz kart kullanma olasiliklarinin erkeklere
gore %4 daha fazla, evlilerin bekdrlara gore temassiz kart kullanim olasiliklarinin ise
%6 daha duslk oldugunu gostermektedir.

Islem tutari, bireylerin temassiz kart kullanimi tizerinde istatistiksel olarak anlamli
bir etkiye sahiptir. Belirli bir harcama limitine sahip temassiz kartlarin, beklendigi gibi
dislUk harcama tutarlarinda kullanim olasiligi daha ylksektir. Ankette distk harca-
ma tutarini secen bireylerin analiz sonuclarina gore temassiz kart kullanma olasiliklari
harcama tutari fark etmez diyenlere gore %6 daha yuiksek ¢ikmistir. Ayrica, model
sonuclari 6demelerde cogunlukla nakit kullanan bireylerin temassiz kart kullanma
olasiliklarinin %7 daha dustk oldugunu gdstermektedir.
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Tablo 2. Probit Model Tahmin Sonuclar

Degiskenler Katsayi Marjinal Etki
Yas Araliklari (karsilastirma grubu: 25-39 yas)

16-24 -0,20** -0,060

40-54 -0,02 -0,007

55 ve Usti 0,09 0,020

Hanehalki Gelir Dizeyi (karsilastirma grubu: 0-25 %)

25-50 % 0,39 0,1
50-75 % 0,58** 0,17
75-100 % 0,49** 0,14

Egitim Durumu (karsilastirma grubu: distk egitim)
Orta Egitim 0,45*** 0,13
Yiksek Egitim 0,53*** 0,15

Finansal Okuryazarlik (karsilastirma grubu: dislk finansal okuryazarlik)

Orta Dlzey 0,76*** 0,22
Yiksek Dizey 0,80*** 0,23
Calisma Durumu (karsilastirma grubu: issiz)

Emekli 0,25 0,07
Kendi Hesabina Calisan 0,18 0,05
Ucretli 0,75*** 0,22
Tercih Edilen Harcama Tutari (karsilagtirma grubu: harcama tutari fark

etmeyen)

Duslk Harcama Tutari 0,23** 0,06
Yiksek Harcama Tutari -0,17 -0,05

Genellikle Tercih Edilen Odeme Ydntemi (karsilastirma grubu: duruma

gore hareket edenler)

Cogunlukla Nakit -0,26*** -0,07
Cogunlukla Kart 0,09 0,02
Cinsiyet

Kadin 0,15** 0,04

Medeni Durum

Evli -0,23** -0,06
Sabit Terim -1,68

GOzlem Sayisi 1.945

Pseudo R? 0,18

Dipnot: ***, ** ve * sirasiyla ylizde 1, 5 ve 10 dlzeyinde istatistiksel anlamliligi ifade etmektedir.”
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4. Sonuc

Teknolojik gelismelerin yani sira finansal piyasalarda artan rekabet sonucu 6deme
teknolojileri gelismekte ve piyasaya yeni finansal Griin ve hizmetler sunulmaktadir.
Yeni 6deme teknolojileri, bireyleri perakende édemelerde elektronik yontemlere y6-
nelterek islemlerde verimliligi ve etkinligi artirmaktadir. Yeni bir 6deme teknolojisi
olarak sunulan temassiz dzellikli kartlar kullanim kolayhgi ile hizli, glvenli ve hijyenik
bir 6deme yontemi olmasindan dolayi son zamanlarda 6ne ¢ikmaktadir.

Bu calismada, ilk asamada Turkiye'deki temassiz kartlarin gelisimi degerlendiril-
mis, ikinci asamada ise TCMB tarafindan uygulanan Nakit Kullanim Aliskanlari Anketi
bulgulari cercevesinde pandemi doneminde temassiz kart kullanimini artirma olasili-
gini etkileyen faktorler arastiriimistir.

Odeme araci olarak nakit kullanimi diinya genelinde bircok tlkede lider konumu-
nu strdirse de yeni 6deme teknolojilerinin uygulamaya konulmasiyla nakit kullanim
oraninda sinirli da olsa bir dists yasandigi gézlenmektedir (ECB, 2020). Temassiz
ddemelerde son yillarda g6zlenen adet ve tutar bazindaki artislar pandeminin et-
kisiyle hiz kazanmis olsa da Ulkemizde temassiz kartl ddeme oranlari hala dustk
kullanim seviyelerinde seyretmektedir. Yillar icinde kartli harcamalar icindeki payini
adet ve tutar bazinda artiran temassiz kartlarin Glkemizdeki kullanimi Covid-19 pan-
demisi ile birlikte daha hizli bir artis egilimine girmis ve 2020 yili Aralik ayinda kartli
alisverisler icerisinde her dort alisveristen birinde kullanilmistir. Bu calismanin sonuc-
larina gore Ulkemizde temassiz kart kullanimini pandemi 6ncesi doneme gore artiran
tlketicilerin adet ve tutar bazinda nakit kullaniminda gézlenen sinirli azalislar, nakit
kullanimindan temassiz kart kullanimina sinirli da olsa bir kayma olduguna isaret et-
mektedir. Bu ¢ercevede, temassiz kart kullaniminda gézlenen artisin kisa dénemde
Ulkemizdeki nakit kullanimi Gzerinde dnemli bir etkiye sahip olmayacadi ancak artis
egiliminin ondmuzdeki donemlerde de srmesinin uzun vadede nakit kullaniminda
azalisa yol acabilecegi disinilmektedir. Ancak, temassiz kartl 6demelerde adet ve
tutar bazinda gozlenen artisin ilerleyen dénemlerde daha buyuk bir hacme ulasmasi,
sistemsel bir aksaklik durumunda ekonomide olumsuz sonuclara yol agma riskini
barindirmaktadir. Nakit kullanimi, teknolojik bir altyapi gerektirmedigi icin sistemsel
aksakliklardan etkilenmemekte ve mal ve hizmet alisverislerinin sorunsuz bir sekilde
tamamlanmasina imkan saglamaktadir. Dolayisiyla, ekonominin isleyisi ve finansal
istikrar agisindan nakdin yeni 6deme teknolojileri ile birlikte bir 6deme araci olarak
onemini korumasi gerektigi distndlmektedir.
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Hanehalkinin demografik ve sosyo-kiltirel 6zellikleri ile ddeme aliskanliklarinin
temassiz kart kullanimi Gzerindeki etkisi incelendiginde, hanehalki geliri, finansal
okuryazarligi ve egitim duzeyindeki artisin temassiz kart kullanma olasiligini artirdigi
gorilmektedir. Dolayisiyla bu calismadan elde edilen bulgular, Tirkiye'de temassiz
O6demeler gibi elektronik ddemelerin yayginlik kazanmasinda finansal okuryazar-
ligin ve egitim seviyesinin ylkseltilmesine yonelik politika onerileri gelistirilmesine
yonelik adimlarin atilmasinin gerekliligini gostermektedir. Bu cercevede; temassiz
kart kullanimi oranlarini farkli gerekgelerle artirmak isteyen sektér katiimailarinin,
musterilerinin temassiz 6deme yontemleri ile ilgili bilgilerini artirmak Gzere, finansal
okuryazarli§i da gi¢lendirecek bicimde musteri iliskileri yonetimlerini sekillendirmele-
rinin 6nemli oldugu degerlendirmesini dogurmaktadir. Sektor katilimcilari ve bireyler
arasinda gucli bir iletisimle 6deme aliskanliklarina iliskin dngéralebilirligin artiriima-
si, 6deme aninda kullanilacak olan édeme sistemleri altyapilarinin etkin bir sekilde
planlanmasina ve ddemelerin, bireylerin arzu ettikleri 6deme yontemini kullanarak,
taraflar arasinda kredi, likidite ve operasyonel risk unsurlarinin minimize edildigi bir
cercevede gerceklestiriimesine katki saglayacaktir.

Bu calismanin sonuglari degerlendirilirken g6z éntinde bulundurulmasi gereken
husus, Covid-19 pandemisinin temassiz kart kullaniminda énemli bir artisa neden
oldugu ve calismada kullanilan Nakit Kullanim Aliskanliklari Anketinin pandemi doé-
neminde uygulandididir. Bu nedenle, pandemi dénemi bittiginde temassiz kart kulla-
nimina iliskin analizlerde farkli sonuclara ulasilabilmesi mimkinddr. Bu konuya iliskin
ilerleyen donemlerde yapilacak calismalarin pandemi sonrasi dénemi de kapsamasi,
elde edilen bulgularin pandemi dénemi ile karsilastiriimasi dnem tasiyacaktir.

S. Cevik, D. Teber, “Tirkiye'de Temassiz Odemelerin Gelisiminde COVID-19 Pandemisinin Rolii ve Temassiz Odemelere Etki
Eden Faktorlerin Analizi”, BDDK Bankacilik ve Finansal Piyasalar Dergisi, 15, (2), 2021, 203-226



10.

11.

12.

Kaynakca

Akana, T., Ke, W. (2020). Contactless Payment Cards: Trends and Barriers to
Consumer Adoption in the U.S. Federal Reserve Bank of Philadelphia Discus-
sion Paper, DP 20-03, May 2020.

Amromin, G. and Chakravorti, S.(2007). “Debit card and cash usage: a cross-
country analysis.” Federal Reserve Bank of Chicago, Working Paper Series:
WP-07-04.

Bagnall, J., Bounie, D., Huynh, K.P., Kosse, A., Schmidt, T., Schuh, S., Stix,
H. (2016). Consumer cash usage: A cross-country comparison with payment
diary survey data. International Journal of Central Banking, 12(4), 1-61.

Bankalararasi Kart Merkezi, (2008) Kronoloji 2000-2008. https://bkm.com.
tr/kronoloji/ Erisim tarihi: 05.01.2021.

Bouhdaoui, Y. and Bounie, D. (2012). Modeling the share of cash payments
in the economy. International Journal of Central Banking, 8(4), 175-195.

Bradford, T. (2005). Contactless: The Next Payment Wave?. Federal Reserve
Bank of Kansas City, Payments System Research Briefing December 2005.

Brown, M., Hentschel, N., Mettler, H., Stix, H. (2020). Financial innovation,
payment choice and cash demand- casual evidence from the staggered intro-
duction of contactless debit cards. Swiss Institute of Banking and Finance (S/
BF-HSG) April 20,2020.

Caddy, J., Delaney, L. and Fisher, C. (2020). Consumer Payment Behaviour in
Australia: Evidence from the2019 Consumer Payments Survey. Reserve Bank
of Australia, Research Discussion Paper, RDP 2020-06.

Chen, H., Felt, M.H. and Huynh, K. (2014). Retail Payment Innovations and
Cash Usage:Accounting for Attrition UsingRefreshment Samples. Bank of Ca-
nada Working Paper 2014-27, June 2014.

Chirico, U. (2014). Smart Card Programming. Londra: Lulu.com.

Chen, H., Felt, M.H. and Huynh, K. (2014). Retail Payment Innovations and
Cash Usage:Accounting for Attrition UsingRefreshment Samples. Bank of Ca-
nada Working Paper 2014-27, June 2014.

Crowe, M. and Tavilla, E. (2019). Tap to Pay: Will Contactless Cards Pave the

S. Cevik, D. Teber, “Tiirkiye'de Temassiz Odemelerin Gelisiminde COVID-19 Pandemisinin Rolli ve Temassiz Odemelere Etki

Eden Faktorlerin Analizi”, BDDK Bankacilik ve Finansal Piyasalar Dergisi, 15, (2), 2021, 203-226

223



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23

24.

224 S. Gevik,

Way for NFC Mobile Payments in the U.S.?. Federal Reserve Bank of Boston,
Payment Strategies Report | April 22, 2019.

Cruijsen, C.V.D., Hernandez, L., and Jonker, N. (2015). In love with the debit
card but still married to cash. DNB Working Paper No. 461/ February 2015.

Duca, J. V. and Whitesell, W.C. (1991). Credit Cards and Money Demand:
A Cross-sectional Study. Federal Reserve Bank of Dallas Research Paper No.
9112.

European Central Bank (ECB). (2020). Study on the payment attitudes of
consumers in the euro area (SPACE).

Eren, B.A. (2020). Alisverislerde Temassiz Kredi Karti Kullanim Niyetini Etkile-
yen Unsurlarin Belirlenmesi: Nesnelerin interneti Kavraminin Bankacilik Yansi-
masl. Bankacilar Dergisi, 115: 107-127.

Eylbogdlu, K. ve Sevim, U. (2017). Determinants of Contactless Credit Cards
Acceptance in Turkey. International Journal of Management Economics and
Business 13(2).

Fung, B.S., Huynh, K.P., Sabetti, L. (2012). The impact of retail payment in-
novations on cash usage. Bank of Canada Working Paper 2012-1.

Felt, M.H. (2020). Losing Contact: The Impact of Contactless Payments on
Cash Usage. Bank of Canada Staff Working Paper- 2020-56.

Garanti BBVA. (2006). https://www.garantiodemesistemleri.com/tr/biz-
kimiz/garanti-bbvanin-urunleri/garanti-bbvadan-ilkler

Hayashi, F., Sullivan, R., and Weiner, S.E. (2003). A Guide to the ATM and
Debit Card Industry. Federal System Research Department Payments System
Research 2003.

Henry, C.S., Huynh, K.P., and Welte, A. (2018). 2017 Methods-of-Payment
Survey Report. Bank of Canada Staff Discussion Paper 2018-17, December
2018.

. Jonker, N. (2007). Payment instruments as perveived by consumers: Results

from a household survey. De Economist, 155, 21-38.

Jonker, N., Hernandez, L. and Kosse, A. (2012). Cash usage in Netherlands:
How Much, Where, When, Who and Whenever one Wants?. DNB Occasio-

D. Teber, “Tiirkiye'de Temassiz Odemelerin Gelisiminde COVID-19 Pandemisinin Rolli ve Temassiz Odemelere Etki
Eden Faktorlerin Analizi”, BDDK Bankacilik ve Finansal Piyasalar Dergisi, 15, (2), 2021, 203-226



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

nal Studies, Vol.10/No.2
Kaya, F. (2009). Turkiye'de Kredi Karti Uygulamasi. Turkiye Bankalar Birligi

Kim, L., Kumar, R., and O'Brien, S. (2020). 2020 Findings from the Diary of
Consumer Payment Choice. Cash Product Office Federal Reserve System July
31, 2020.

Klee, E (2006). Paper or Plastic? The effect of time on check and debit card
use at grocery stores Working Paper, Board of Governors of the Federal Re-
serve System.

Lippi, F. and Secchi, A. (2009). Technological change and the households’de-
mand for currency.Journal of Monetary Economics,56, 222-230.

Mastercard PayPass Momentum, (2011). https://newsroom.mastercard.
com/wp-content/uploads/2011/09/Mastercard-PayPass-Momentum-
May-2011.pdf

Polasik, M., Gorka, J., Wilczewski, G., Kunkowski, J., Przenajkowska, K., Tet-
kowska, N. (2013). Time efficiency of point-of-sale payment methods: Empi-
rical results for cash, cards and mobile payments. Lecture Notes in Business
Information Processing, Vol. 141 (pp. 306-320).

Politronacdi, E., Moret, A., Bounie, D. and Francois, A. (2018). Use of cash in
France: The payment method of choice for low-value purchases. de la Banqu
de France Bulletin, 220/2-November-December 2018.

Snellman, J., Vesala, J. M. and Humphrey, D.B. (2001). Substitution of Non-
cash Payment Instruments for Cash in Europe. Journal of Financial Services
Research, vol.19, pg. 131 - 145.

Stix, H. (2003). How do debit cards affect cash demand? Survey Data Eviden-
ce. Working Paper 82 Oesterreichische Nationalbank.

TSYS. (2016). U.K. Consumer Payment Study.

TrUtsch, T. (2020). The impact of contactless payment on cash usage at an
early stage of diffusion. Swiss Journal of Economics and Statistics 156. Article
number: 5.

von Kalckreuth, U., Schmidt, T., Stix, H. (2014). Using cash to monitor liqui-
dity- Implications for payments, currency demand and withdrawal behavior.

S. Cevik, D. Teber, “Tiirkiye'de Temassiz Odemelerin Gelisiminde COVID-19 Pandemisinin Rolli ve Temassiz Odemelere Etki

Eden Faktorlerin Analizi”, BDDK Bankacilik ve Finansal Piyasalar Dergisi, 15, (2), 2021, 203-226

225



Journal of Money, Credit and Banking, 46(8), 1753-1785.

37. White, K. J. (1976) The effect of bank credit cards on the household transac-
tions demand for money. Journal of Money, Credit and Banking, 8, 51-61.

226 S. Cevik, D. Teber, “Tirkiye'de Temassiz Odemelerin Gelisiminde COVID-19 Pandemisinin Rolii ve Temassiz Odemelere Etki
Eden Faktorlerin Analizi”, BDDK Bankacilik ve Finansal Piyasalar Dergisi, 15, (2), 2021, 203-226



Structuring Key Credit Risk Parameters for
Regulated Electric and Gas Utilities under
Alternative Moody’s Rating Methodologies:

A Case Study for a Natural Gas Distribution Utility

Vahit Ferhan Benli*
Feyzullah Yetgin™
Abstract

This paper elaborates the relevancy issue of a rating model in the context of credit rating analysis process
of a natural gas distribution company. Against this background, we have analysed the Moody's Analytics Risk
Calc™ v3.1 Emerging Markets and the Regulated Electric and Gas Rating Methodology of Moody's Investor
Services dated from March the 16th, 2017. Methodologically, the article relies on case studies namely the
Enron case and a case from regulated natural gas distribution company in Turkey. In terms of findings, Enron
case highlights the importance of point-in-time rating models over agency based rating models in terms of
default prediction. The EDF model provided a PD value of 0.65%, which corresponds to Baa3 level in Moody's
rating agency terms. On the other hand, the REGU Model indicates the Company with “Ba” rating, which is
a "Speculative Grade”. This result indicates us a severe difference in default probabilities for the same entity.
This is consequent and in line with the informational needs of different users and if different models are used
respective to their needs. In summary, each rating model is developed by rating agencies for different purposes
and we need to choose the appropriate rating model to make accurate analysis.

Keywords: Rating, Credit risk modelling, Moody's.
JEL Classification: G20, G21, G32, G33, C 20, C 51, €88, D81.

Oz - Diizenlenmis Elektrik ve Gaz Kamu Hizmet Saglayici
Sirketlerinin Alternatif Moody’s Rating Metodolojileri
Altinda Ana Kredi Risk Parametrelerinin Yapilandirmasi:
Bir Dogal Gaz Hizmet Saglayicisi Vaka Analizi

Bu makale, enerji piyasasi denetim otoritesi tarafindan regule edilen bir dogalgaz dagitim firmasi bazinda kredi
derecelendirme (rating) analiz streci icinde kullanilabilecek olan farkli rating modellerinin uygunluk konusunu
detayli bir sekilde analiz etmektedir. Bu cerceve icinde, Moody's Analytics tarafindan gelistirilmis, Risk Calc™
v3.1 Gelismekte olan Piyasalar Modeli ile 16 Mart 2017 tarihli Moody's rating kurulusu tarafindan gelistiriimis
“Reglile Edilen Elektrik ve Gaz Sirketleri” icin kullanilan Rating Modeli analiz konumuz olmustur. Calismamiz
metodolojik olarak vaka calismalari kullanarak, Enron ve ayrica gelismekte olan piyasalardaki regile edilmis
dogal gaz dagitim firmalarinin Tlrkiye 6rnegindeki bir sirket dahilinde kredi risk analizine ve modellemesine
odaklanmaktadir. Bulgu agisindan Enron vakasi bizlere zaman noktasi modellerinin rating kuruluslari tarafindan
kullanilan modellere gére Enron‘un iflasinin ¢cok dnceden gorebildigine isaret etmektedir. Analizde kullanilan
EDF (Beklenen Temerrit Frekans Modeli) ise 0.65% oranindaki bir temerrit olasiligini bizlere gdstermektedir.
Bu oran ise Moody's rating ajansinin Baa3 derecesine denk gelmektedir. Kullanilan diger “Regu” modeli
ise Ba derecesi icindeki spekilatif dereceye isaret etmektedir. Her iki modelinde ayni borglu firma icin farkli
derecelendirme ve temerr(t olasiligr hesaplamasi dikkat ¢ekicidir. Bu durum ise farkl modellerin farkli kullanicilar
agisindan kullanilmalari durumunda farkli modellerin segilmesi durumunu ortaya koymaktadir. Bu durumda
diizglin analizin yapilmasi icin uygun olan modelin secilmesi énemlidir.
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1. Benchmarking of Default Failures inside Natural Gas Distribu-
tion — The Case of Enron

Oil & Gas and the related natural gas distribution industries are still within the
three contributors to corporate defaults in 2020. Thanks to Covid, the energy envi-
ronment suffered from a contraction of -62% whereas the contraction in the Oil &
Gas utilities sector was labelled with -9% during the heydays of Covid era (Moody's,
2021, pp. 5 - 12). The Oil & Gas and the Natural Gas Distribution Industry is the sec-
ond largest sector in terms of loan distribution with 6.80% share and the conversion
ratio of those sectoral loans into non-performing loans is within the top three notch
of 5.60% as of end 2020 report (BDDK, 2020).

The credit wise degeneration of world natural gas distribution business normally
starts with the collapse of Enron. Enron’s financialisation strategy of SVPs (special
vehicle companies) to hide huge losses and debts ends up in default of the natu-
ral gas giant. The herculean natural gas power wanted to lead and dominate the
world’s energy markets changing the business models and the rules of the game.
By switching from an ordinary gas pipeline company to the higher orbits of the
energy business, it became a “creator of markets”. Enron simply converted a “real
physical business” into a financial platform even unique and distinctive from the or-
dinary functioning of banking and financial markets itself. Though methodologically
incorrect, they were also clearing every-kind of known banking and financial risks for
their clients if their clients wanted to mitigate risks stemming out of the transactions
with Enron (Cruver, B. 2003, pp. 29-32). Their business was “commoditization” of
everything including risk. If any customer of Enron would face a “risk”, there wasn't
any risk management instrument that Enron would not “create” to eliminate that
risk from the customer. This way, Enron was able to deal with uncertainty on every
from of their business. By trading energy, it changed the gas pipelines, which was
first built in the late 1800s in New York, into financial highways. By standardizing
gas delivery contracts, it became the “market maker” for gas, trading firm that
stood ready to make deals in order keep the flow of trades going. Enron also com-
plemented its physical trading with financial trading through derivatives. In 1986,
Enron created the first “gas swap” in oil markets exchanging floating prices with
fixed ones. In 1990s they invented and traded in forwards and as the decade was
over it dived into gas hedging (Fox, L. 2003, pp. 22-42). It outmanoeuvred the old
line energy companies in its field but it also carved out the most innovative com-
panies. Enron was trying to become an integrated gas company, with operations
in producing gas, delivering and selling gas and trading gas. In addition, Enron
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was trying to maintain a good credit rating (lbid, p.144). The creditworthiness was
needed to keep the funding costs lower, sustain its debt servicing capacity and to
finance its huge infrastructure investments in all over the world. After all, if 500 mil-
lion USD is needed for trading commodities every day, the company was actually in
the credit business more than it was in gas or electricity. On December the 2", 2001
Enron files for Chapter 11 bankruptcy protection in a New York bankruptcy court.
With 63.4 billion worth of assets and its liabilities of USD 18.7 billion arising from
derivatives, the filing was the biggest bankruptcy in U.S. history up to that time.
The Enron meltdown shook American investors’ confidence in the entire financial
system (Bryce, R., 2002, p. 7). But why did Enron go from thriving to insolvency over
a period of four years? Interestingly, with its USD 138.7 billion revenues, Enron was
not able to generate cash flow from operations to pay its hyper aggressive growth
and sustain its debt capacity. Enron was simply out of cash and beleaguered with
a debt stock of over 100 bln USD (ibid, p. 359). Enron were stuck in the middle
of the contradictory strategies. There were two conflicting strategies at Enron: To
diversify from natural gas distribution and invest in energy, telecommunications,
and other technology businesses. This strategy required that Enron assume more
debt to finance these enormous investments. The other strategy was to become an
"asset lite company” with more emphasis on trading. This second action required
that it should also have the creditworthiness to do business in the financial markets
(Fusaro, P.C./Miller, R.M., 2002, p. 68). The designation of “Creditworthiness” for
a company was reserved to “nationally recognized statistical rating organizations
NRSOs”. This government sanctioned oligopoly, which has a quasi-official role as
gatekeepers of the financial system, is dominated mainly by Moody’s, Standard and
Poor’s and the Fitch (Fight, A., 2001, pp. 223-225). Today we see the dominance
of JCR in the Asia Pasific and in the Middle East within the business model of IRG
(International Ratings Group) as well (Langohr, H., 2008, p.406).

1.1. The Downgrade by Rating Agencies

Enron’s big problem was the imbalance between its hard core assets and its
misrepresentation of its huge debt stock. The misrepresentation of debt was orches-
trated through certain investment banks like Merrill Lynch, Citigroup and J.P Mor-
gen Chase by using and manipulating structured finance transaction techniques. By
establishing Special Purpose Companies (SPVs) for hiding debt of the whole Enron
group of companies, those top banks manipulated and obscured the true financial
condition of Enron (Augar, P., 2005, p. 82). This often meant that Enron locked the
debt away from the parent company to sustain its “investment grade” rating, where
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Wall Street firms served as counterparties in financial markets were required to have
high investment-grade credit ratings. “Without an investment-grade credit rating,
Enron was out of business as a market maker in every deal in the market, because
no one would trust it to fulfil its obligations as counter-party. Indeed, even with a
low investment-grade credit rating, no one should have trusted Enron” (Fusaro, P.C.
& Miller, R.M., 2002, p. 63). Whatever the reason for the collapse of Enron, the
ultimate truth for the sustainability of Enron was very much dependent on the rat-
ings of NRSOs. A good standing on rating or “investment grade” was badly needed
to be a counterparty to sustain its trading business and to fund its investments via
issuance of investment-grade bonds or loans. Much if its financing depended on its
continuing ability to deliver good grades to the market players in all over the world.
It had to sustain the credibility in the market. The opposite of this reality, namely
any “downgrade” would mean “bankruptcy” in juristically terms and this would be
translated into the language of risk and rating as a process of “default” technically.

On October the 29™, 2001, Moody's Investor Services tested the “credibility”
of Enron by downgrading Enron’s long-term debt. The impact of a lower credit
rating on Enron was increased financing cost and more important than that was
the lender’s call on their outstanding exposures to close out the debts (Crouver, B.,
2003, p.144). The rating was “mission-critical” for Enron. Any migration from an
investment grade to a “state of junk” which is designated by a rating below Baa3 or
BBB- would mean a “default” on billions of dollars in debt. The Enron drama for the
month of November involved the quest for a white knight to save it before the rat-
ings agencies lowered the boom and cut its credit rating to junk. This white knight
was the Robert Rubin, the CEO of Citibank, who tried to convince the U.S. Treasury
to “call the rating agencies” and defer the downgrading of the victim company. En-
ron’s vulnerability to downgrade became an important public policy concern for the
Government, the energy markets and for the big global banks (Augar, P., 2003, pp.
182-183). On the Government'’s side the president of Federal Reserve, Alan Green-
span commented on the fall of Enron as “There has been so much gaming of the
system until it is broke. Capitalism is not working and there is a whole in the present
system” (Mallaby, S. 2016, pp. 599-600).

1.2. The Clash of Rating Models

Towards the end, Enron’s bonds had dropped sufficiently in price that their yields
were comparable to some of the worst junk bonds. Credit ratings agencies that
relied on different risk rating systems and models, such as Moody’s KMV Corpora-
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tion of San Francisco', had already effectively downgraded Enron to junk. Moody's,
Standard & Poor’s, and Fitch all relied on human analysts to rate credits, and these
analysts’ bosses were getting calls from Enron begging them not to downgrade it
(Fussaro/Miller, p. 120). Fitch, Moody's, and S&P came under intense criticism after
the collapse of Enron in December 2001. All big three came under intense criticism
after the collapse of Enron in December 2001. Their methodologies were consid-
ered opaque, inaccurate, and outdated (Norbert G., 2012, p. 68). The deficiency
in bankruptcy prediction brought Moody's to the revising of their models towards
more market implied models like EDF (Expected Default Frequency). The gap be-
tween the two different rating universes is illustrated by Moody’s in the Exhibit 1
below:

Exhibit1: Default Diagrams of Enron by Agency Rating and the EDF

ENRON CORP Re-states
EDF @ Earnings
ENRON CORK - 39 &S
Loss T ;0
Reported’ | |
ks A
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Down 42
" . BB
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incti -+—1.0
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4+ 5
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23 April 2007 MOODY'S KMV COMPANY. ALL RIGHTS RESERVED.

Source: Moody's KMV Credit Analysis Solution presentation for the Energy Industry

1 Possibly because of the flak it caught for the Enron episode, Moody's would see the virtue of objective rating
methods and acquired all of KMV early in 2002. KMV is now known as Moody’s Analytics
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The Exhibit 1 shows explicitly the evolution of the EDF, which measures the credit
risk of Enron as in form of default probabilities. As depicted by the graphics above,
the time lag between the EDF curve and the S&P rating stands at almost a year.
EDF model leads the agency model almost a year. EDF as being a pioneer of “mar-
ket implied rating models” predicts the default of Enron notch-by-notch through a
migration process during 2001. On the other hand, credit ratings are just one of
many opinions about an issuer’s creditworthiness and this opinion stays the same
almost until the final bankruptcy of the Energy giant as of end 2001. Since the fall of
Enron the disagreements between Moody's ratings and other valuation and market
implied risk metrics even by Moody’s Analytics have been around for a long time.
This gap in two different rating systems classification and diversions in default fore-
casting brings us to the understanding and describing the Market Implied Ratings
platform, datasets, and applications in comparison to the applications of agency
based rating models used by Rating agencies.

1.3. The Purpose of the Research

Referring back to the initial explanations at the extended abstract part, we are
of the opinion that there are still severe disagreements about the measurement of
creditworthiness drawn from the different sources of systems such as Fundamen-
tal Agency Ratings, Expert-Based Approaches and the Statistical-Based Models. The
rating agencies approach is very interesting because judgmental-based analysis is
integrated with market based model approaches to diminish the asymmetric risk
difference about the true debt service capacity of the borrower. (De Laurentis et
all, 2010, p. 22). Since the collapse of Enron, the traditional agency rating meth-
odologies are hammered with more market-based models to allow a much better
understanding of credit risk (Ranson, J.B. 2005, p. 3-19). Therefore, to increase the
efficiency of the rating process, we have decided to allocate two different models of
the same institution to see the end result of the analysis. The purpose of this paper
is threefold:

1. To reveal the constituencies of both models

2. Make sure how to evaluate the alternative rating models in analysing credit
risks for regulated gas distribution companies on basis of Moody's Investor
Services agency rating model and the market implied model of Moody's An-
alytics.

3. Implementing the RiskCalc 3.1 EM Methodology by extending the model
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with the rating agency based model in an analysis of a Natural Gas Distribu-
tion Company in Turkey.

We have analysed and used the following two models:

a) Regulated Electric and Gas Rating Methodology of Moody’s Investor Ser-
vices dated from March the 16", 2017. This rating methodology explains Moody's
rating approach to assessing credit risk for regulated electric and gas networks
globally. It provides general guidance that helps companies, investors, and other in-
terested market participants understand how qualitative and quantitative risk char-
acteristics are likely to affect rating outcomes for companies in the regulated electric
and gas networks industry. It does not include an exhaustive treatment of all factors
that are reflected in Moody's ratings but should enable the reader to understand the
qualitative considerations and financial information and ratios that are usually most
important for ratings in this sector

b) Moody’'s Analytics RiskCalc™ v3.1 Emerging Markets (EM) intended for pri-
vate firm probability of default (PD) assessment in all the emerging markets not
covered by the existing RiskCalc models dated from 25% of October, 2010.

The aim of this extensive and detailed analysis is to provide an example how
information on financial statements will be converted into default data to anticipate
the deterioration in financial conditions of a natural gas distribution company by
extending the financial statement information to the level of market based evalua-
tion level. In this manner, we will reveal to the analysts that classical rating based
analysis is never the end of a sound credit risk analysis, where deductions about the
probability of default of a company may give rise to the funding costs and hence to
the efficiency in financial management of a company. Within this methodological
context in the end, good management of credit risks of a natural gas distribution
must be perceived as good as for the public and government as well. Natural gas
which is a very strategic commodity in emerging markets should be transferred in
confidence and managed by a business who cannot tolerate any business failure
and unhedged financial risk at a level of bankruptcy. RiskCalc v3.1 EM claims to
confront this challenge than its predecessor or competitive models in the market.
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2. The Principles of Rating Models

2.1. Introduction to Statistical Methods: Logistic Regression
There are two types of rating models which differ structurally:
1. Scorecards Model: They are “Weighted Sum Scorecard Models.

2. Fundamental Analysis Models: They provide a more layered analysis for iden-
tifying the Rating of an obligor.

In a Scorecard based model, a scoring model specifies how to combine the dif-
ferent pieces of information (factors) in order to get an accurate assessment of de-
fault probability, thus serving to automate and standardize the evaluation of default
risk within a financial institution. A score summarizes the information contained in
factors that affect default probability (Loffler, G. & Posch, P. 2007, pp. 2-4). Stand-
ard scoring models take the most straightforward approach by linearly combining
those factors. Let "x” denote the factors (their number is K) and “b" the weights (or
coefficients) attached to them; we can represent the score that we get in scoring

un

instance “i" as:
Score, =b. i +bxi, + .......... +b, x (1.1)
Collecting the b’s and the x's in column vectors b and x we can rewrite (1.1) to:
Score, =b. xi b xi +......... +b, xi, =b’xi (1.2)

A common characteristic of a generalized scoring model is characterized by the
presence of three elements:

a. A random component (Y. Ber (IT)) - a Bernoulli dependent variable, which
identifies a target variable as an expression of a probability function.

b. A systematic component that specifies explanatory variables in form of a
linear combinations with their coefficients.

c.  Alink-function of the mean of the target variable that the model equates to
the systematic part of the scoring function (De Laurentis, G. 2010, p. 54).

The scoring model should predict a high default probability for those observa-
tions that defaulted and a low default probability for those that did not. In order to
choose the appropriate weights b, we first need to link scores to default probabili-
ties. This can be done by representing default probabilities as a function F of scores:
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Prob (Default) = F(Score)) (1.3)

Like default probabilities, the function F should be constrained to the interval
from 0 to 1; it should also yield a default probability for each possible score. The
requirements can be fulfilled by a cumulative probability distribution function. A
distribution often considered for this purpose is the logistic distribution. The logistic
distribution function A (z) is defined

As A (z) = exp (z) / (1+exp (2))
Applied to (1.3) we get:
Prob (Default) IT = A (Score)) = exp (b'x) / 1+ exp (b'x)

=1/ 1+exp (-b'x) (1.4)

To summarize how Scorecard type models use a weighted sum structure is de-
fined as below:

«  Each factor receives a score

«  All factors are summed to make a section score

«  All sections are summed to make a final score

«  The final score can be mapped to a grade and or PD (static)
«  Grades can be overridden if a user has permission.

Models that link information to probabilities using the logistic distribution func-
tion are called “Logit models”. Logit models express the logarithm of default proba-
bility as a function of predictor variables i.e financial data or ratios. The input ratios
(x) that are used by RiskCalc methodology are as follows (Smithson, Ch.W., 2003,
pp. 63-66):

«  Assets/CPI (consumer price index) - growth variable

+  Inventories / COGS (cost of goods sold) - leverage ratio
- Liabilities / Assets - size ratio

+  Net Income / Growth - growth ratio

+  Net Income / Assets - growth ratio
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+  Quick Ratio - liquidity ratio

«  Retained Earnings / Assets - profitability ratio

«  Sales Growth - growth variable

- DSCR (debt service cover ratio) - liquidity variable
«  Cash / Assets - liquidity variable

The usage of the ratios in its purest form is avoided by Moody's as the input
financial ratios ar highly “non-normally distributed. By using a univariate nonpar-
ametric analysis?, the company uses ranks instead of pure numbers or ratios. This
process, which uses an extra transformation function T for each ratio X, ends up in
calculation of cumulative default probabilities is called Expected Default Frequency
(EDF) process. The EDF is expressed as Probability (Default) = N (B" x T (x)), whereas
" is the row vector of 10 weights, T(x) is the column vector of the above mentioned
articles and N(x) is the cumulative standard normal distribution function (ibid, p.66).

2.2. Regulated Electric and Gas Rating Methodology of Moody’s

The recent rating methodology dated from March 16, 2017 explains Moody's
approach to assessing credit risk for regulated electric and gas networks globally. “It
provides a general guidance that helps companies, investors, and other interested
market participants the necessary understanding for qualitative and quantitative risk
characteristics, which are likely to affect rating outcomes for companies in the reg-
ulated electric and gas networks industry” (Moody's, March 2017, pp. 1-39). Reg-
ulated Electric and Gas Utilities are companies whose predominant business is the
sale of electricity and/or gas or related services under a rate-regulated framework,
in most cases to retail customers.

2.2.1. The Nature of the Business

The electric and gas utility industry consists of companies that are engaged in
the generation, transmission, and distribution of electricity and/or natural gas. The
distribution of natural gas entails the transport of gas from delivery points along
major pipelines to customers in their service territory through distribution pipes.
The natural gas markets are heavily reqgulated and overseen by independent, qua-
sijudicial governmental regulatory bodies. The Regulation may have a supportive
or unsupportive environment on rating depending on the incentives and pricing
mechanisms provided on the players inside the industry. As long as the distribution
tariff rate changes are passed automatically to the markets, those cost pass mecha-

2 By non-parametric, we mean that the T(xi) is a continuous function of x not requiring a specification of a specific
closed (or parametric) functional form.
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nisms may have positive impact on the credit profiles of the gas utilities. However,
any tariff adjustments which do not allow automatic pass-through mechanisms to
the utilities provide weak credit metrics to those entities. Regulated Electric and Gas
Utilities are companies whose predominant business is the sale of electricity and/or
gas or related services under a rate-regulated framework, in most cases to retail cus-
tomers but not limited to the corporate customers as well. Also included under this
methodology are rate-regulated utilities that own generating assets as any material
part of their business. In this manner utilities whose charges or bills to customers in-
clude a meaningful component related to the electric or gas commodity. In general,
these entities are municipalities, and companies providing an independent system
operator function to an electric grid. Companies rated under this methodology are
primarily rate regulated monopolies or, in certain circumstances, companies that
may not be outright monopolies but where government regulation effectively sets
prices and limits competition (ibid, p.3).

2.2.2. The Rating Methodology for Regulated Electric and Gas Util-
ities (REGU - Modell)

The first rating methodology that was developed for rating of regulated electric
and gas utilities was published in 2005 by Moody's. With several refinements made
even by the year 2018, core principles and factors that are important for this sector
stays mostly the same. The REGU-Modell aims to wipe-out the clouds on the con-
tours of credit risk within the nomenclature of an alpha-numeric rating notches. The
rating universe consists of investor-owned and commercially oriented government
owned local distribution companies that are engaged in the production, transmis-
sion, distribution and/or sale of electricity and/or natural gas. Moody’s approach
for rating fundamental analysis focuses on four key rating factors that are central to
the assignment of ratings for companies in the sector. The four section factors are
as follows The Moody’s REGU Modell is based on four core rating sections for the
subsequent rating factors. The main constituents of the core sections of the Grid are
(Moody’s 2009, p. 1. See also Moody's 2017, p.4):

Section 1: Regulatory Framework
Section 2: Ability to Recover Costs and Earn Returns
Section 3: Diversification and Market Position

N W N —

Section 4: Financial Strength and Liquidity Metrics
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2.2.2.1. Section 1: Regulatory Framework (RegFrame)

Regulated utilities are by nature monopolistic entities with heavy asset burden
on their shoulders. In publicly owned entities this monopolistic entity is faced with
the regulatory burdens and political decision-makers requests that might be not
always “market confirm”. Large and significant changes in the political, economic
and regulatory environment may cause business interruptions for the utilities. There-
fore, the predictability, consistency and transparency in regulation of the natural
gas distribution companies has always been a major risk factor. The existence of an
independent regulator is always found to be credit positive for utilities. The reverse
is also thinkable and the regulatory instances would compress the returns of the
entities. Any private entity, who would try to abuse the market dynamics, would
face the interventions and judiciary actions of the regulatory instances to sustain the
consumer benefits in the market. RegFrame effectively limits the market power of
gas sellers (Jaffe, A.M./Soligo, R., 2006, p. 468). In this manner RegFrame sets the
tone of “uncertainty” versus “predictability” for a stable and reliable market condi-
tions for the utilities. In this context, a less developed regulatory framework reminds
us the existence of a high degree of political interventions into the dynamics of the
market. Regulatory Environment defines a utility’s general position with respect to
business and financial risks through the establishment of prices or rates.

As being “the major risk factor”, section one is weighted with 25% risk weight.
The section one is divided by two other sub-risk factors legislative and judicial under-
pinnings of the regulatory framework and the consistency and predictability of the
regulation, each sub-factor enjoying a weighting of 12.5%. The sub-rating factors
are mapped to the Moody's rating grid as follows:
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Exhibit 2: Regulatory Framework for Natural Gas Distribution
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Source: Moody’s Rating Methodology, Regulated Electric and Gas Utilities (10 August 2009:7)

2.2.2.2. Section 2: Ability to Recover Costs

We generally consider a company to be predominantly a regulated electric and
gas utility when a majority of its cash flows, prospectively and on a sustained basis,
are derived from regulated electric and gas utility businesses. Since cash flows can
be determined by the regulatory authority, the ability to recover prudently incurred
costs in a timely manner is perhaps the single most important credit consideration
for requlated utilities as the lack of timely recovery of such costs has caused financial
stress for utilities on several occasions (Moody's 2009, p. 7). Hence the ability of
most utilities to pass their energy costs to end users may be severely blocked by the
regulators. Especially during the times of extreme forex volatility, the reluctance to
provide rate relief and/or large scale price adjustments on customers may distort the
liquidity and the profitability of the utility severely. In times and in regions where the
gas distribution network should be extended, the infrastructure needs expansion
investments and this would create a growing and ongoing need for rate increase or
new capacity recovery rates to provide ROI for those expansion capital expenditures.
If the regulatory instances may defend a “statutory disallowance position” with re-
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spect to these new challenges, this situation may result in a downgrade of the com-
pany. The ability to recover prudently incurred costs in a timely manner is the single
most important credit consideration and would enjoy a score of 25% weighting. The
rating sub-factors are mapped to Moody's rating grid as follows:

Exhibit 3: Cost Recovery and Return Earning Capability

FACTOR 2 — ABILITY TO RECOVER COSTS AND EARN RETURNS (25%)
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Source: Moody's Rating Methodology, Regulated Electric and Gas Utilities (10 August 2009, p. 12)

2.2.2.3. Section 3: Diversification

We can identify three separate groups of companies with differing, and some-
times alternative, features with respect to the gas chain, technological develop-
ment, international presence, degree of diversification and public/private owner-
ship. Diversification means the division of business lines among several markets,
institutions, products and regions in general. Diversity in natural gas distribution and
in supply is a “must”. Diversification helps to mitigate the business risk which would
stem from the regulatory instances or from the volatilities in the market (commodity
price increases) or from any economic downturn. The flexibility of LNG flows is a
major advantage but, at the same time, presents a problem for importing countries.
The benefits are supply diversification and a flexible and liquid spot market. In the
event of a liquefaction capacity shortage, however, importing countries may face
serious difficulties of supply and hence price shocks which may potential push the
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costs of distribution companies effectively (Gilardoni, A. 2008, pp. 93- 139).

Any concentration on the level of supply or demand would immediately cause a
rapid deterioration in the creditworthiness of the utilities. For local gas distribution
companies without significant generation, the key criterion we use is the diversity of
their operations among various markets, geographic regions or regulatory regimes.
A division between corporate and retail clients and the corporates overweight inside
the client portfolio would receive a higher score in terms of rating. For these utili-
ties, the first set of criteria, labeled market diversification, account for the full 10%
weighting for this factor. Generally, only the largest vertically integrated utilities
with substantial operations that are multinational or national in scope, or whose op-
erations encompass a substantial region within a single country, will receive scores
in the highest Aaa or Aa categories for this factor (ibid, p.9). The Diversification
criteria are sub-divided by Market Position and by the Generation and Fuel Diversity
for the Grid. The sub-factors above are mapped to Moody’s rating grid as follows:

Exhibit 4: Rating Factor 3-Business and Market Diversification
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Source: Moody's Rating Methodology (10 August 2009, p.10).
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2.2.2.4. Section 4: Financial Strength, Investment and Liquidity

The leading players in the market are highly capital intensive, financially strong
with over 300 billon turnover per year (Gillardoni, A. p. 7), with a global presence
which presumes a strong financial wellbeing. The business of natural gas distribu-
tion demand ongoing need to invest in generation, transmission and distribution.
In this sense those huge sums of capital investments require substantial amount of
debt funding and investment in infrastructure is essential to maintain security of
supply. Within this wisdom, when it comes to the investments in gas market, the
main objective is to make gas networks and relevant facilities capable of delivering
more gas in any direction with the least cost (Bayraktar, A. 2018, p.23). A strong
economy coupled with population growth creates the need for more natural gas
and pipeline infrastructure. In addition, government policies and incentives for new
investments and existing gas delivery infrastructure could enable or hinder gas con-
sumption. The population in the end-market is one proxy of Demand Growth and
the need for further capacity investments, which is also essential for the financial
soundness of the gas utilities (Moody’s 2018, p. 5). For this scoring grid, Moody's
has identified four key ratios that they consider the most consistently useful in the
fundamental analysis of regulated electric and gas utilities.

a) CFO Pre-Working Capital Plus Interest/Interest or Cash Flow Interest Coverage.

The cash flow interest coverage ratio reveals the ability to cover the funding costs
of a utility. The numerator in the ratio calculation is the sum of CFO Pre-WC and
interest expense, and the denominator is interest expense. This important metric is
an indicator for the cash generating ability of a utility compared to its total debt. The
numerator in the ratio calculation is CFO Pre-WC, and the denominator is total debt.

b) CFO Pre-Working Capital Minus Dividends / Debt.

This ratio is an indicator for financial leverage as well as an indicator of the
strength of a utility’s cash flow after dividend payments are made.

c) Debt/Capitalization ratio indicates the leverage level of a utility. The numerator
is total debt and the denominator is total capitalization, where the capitalization
includes total debt, preferred stock, other hybrid securities, and common equity as
major capital items.

Moody's rating methodology identifies further sub-factors which are influential
on the business and financial risk contours of a utility. The first model benchmarked

V.F. Benli, F. Yetgin, “Structuring Key Credit Risk Parameters for Regulated Electric and Gas Utilities under Alternative Moody's Rating
Methodologies A Case Study for a Natural Gas Distribution Utility”, Journal of BRSA Banking and Financial Markets, 15, (2), 2021, 227-259



and integrated following key factors to its broad sections. The relevant sub-factors
and key financial ratios are mapped to Aaa or Aa ratings in this methodology as
shown in Appendix A.

3. Moody’s Analytics Risk Calc™ v3.1 Emerging Markets M
3.1. The Reason for an Extended Model

The Rating Methodology for Regulated Electric and Gas Utilities (REGU - Modell)
is a notable and standard model reserved for the specifics of natural gas distribution
utilities used by CRDs. Under this context, the rating results from pure fundamen-
tals of natural gas distribution business. Contrary to the usual rating implementation
process where the rating is normally based on a single model such as REGU, this
single model in the current rating schemes is not without inadequacies. “The busi-
ness natural gas distribution” is not the only major rating factor if the business takes
place in adversary business and financial environment. Other criteria that have been
used as important parameters in evaluating the rating stems from the “normality’s
of emerging markets” if the subject company to be rated is in a different and diffi-
cult rating universe. This reality confronts us to use an extended model consisting of
other important parameters in building credit risk evaluation systems for different
market contexts. In addition, the extended model should allow users to customize
the calibration to reflect heterogeneity in PD level across markets. Therefore, this
chapter aims to integrate and diversify the scoring based model in a diverse context
such as “emerging market” and explores the different aspects of a Regulated Elec-
tric and Gas Utility Rating Scheme. The Moody’s “RiskCalc v3.1" model powers the
next-generation of default prediction technology for middle market, private firms.
The model distances itself from the standard scoring models of rating agencies with
the extension of market based information. With RiskCalc v3.1, Moody’s Analytics
seeks an answer to the question for “How can we support our decision-making pro-
cess for extending loans, managing portfolios pricing debt securities when there is
little available market insight into a firm'’s prospects, as is the case for middle market
credits?”. The RiskCalc v3, developed in 2004 is further extended with in 2010 with
emerging markets version.

3.2. RiskCalc v3.1 Emerging Market Modeling Methodology
3.2.1. Foundations and Financial Ratios Used

The RiskCalc v3.1 model integrates the market-based structural models to the
financial statement-based approach refined in section 2 of our research. By blending
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classical factor based fundamental analysis (idiosyncratic risk factors) with the sys-
temic risk based market information, the predictive power of the model is increased
severely and yields better results in determining credit risk of a mid-market company
despite the lack of market equity prices for private firms (Moody's 2004, p.7). When
this information is not available, asset value and asset volatility are estimated using
financial statement data and industry versus country comparable by using private
firm model of Moody’s (Glantz, M. 2002, p. 524). In case equity volatility and mar-
ket caps are not available, the public company default risk model architecture and
philosophy can be leveraged to calculate default risk of unlisted companies. The
necessary input is generated by neural networks trained to estimate the volatility
characteristics and hypothetical market capitalization of a given firm. The answer to
this challenging task lies in developing the neural network approach because of its
ability to model nonlinearities (Gaeta, G. 2003, p. 393). A very important issue in
developing a default framework is the consideration of multiple sectors in different
countries. With inputs a derived from readily company financials, markets and data
generated from the hypothetical neural networks, a structured model development
becomes the ultimate goal to adapt the model across different countries and indus-
tries.

RiskCalc v3.1 Emerging Markets has nine industries: Trade, Business Products,
Agriculture, Construction, Services, Consumer Products, Mining. The sample in-
cludes data from the following 24 countries regions (Moody's 2010, p. 8).

The RiskCalc's “structural model” translates the default signals of market equity
prices to the firm-specific financial statement model of credit risk®. In contrast to
public firms, market prices for claims on and the assets of private firms are generally
not available, which complicates the usage of “structural models” for the compa-
nies that are not traded in the stock market. Moody’s applies structural models of
default by incorporating ratings and financial statement variables together with the
theoretical risk neutral “"Expected Default Frequency™ (EDF™)"methodology (Saun-
ders, A./ Allen, L. 2002, p. 64). The financial risk drivers used in the model fall into
the following groups (Ranson, B. 2005, pp 3-24:3-27). The RiscCalc v3.1 Emerging
Markets Model uses the financial statement variables in parenthesis (Moody’s Ana-
lytics 2010, p. 15):

Profitability: The profitability group uses net income, Ebitda and operating profit
over the total assets and sales. Increasing profitability e.g. ROA is an indication for

3 Agood reference for a comparative analysis of current credit risk models is found in: Crouhy, M. / Galai, D. / Mark,
.R: A Comparative Analysis of Current Credit Risk Models. In: Journal of Banking &Finance 24 (2000), pp. 59-117.

V.F. Benli, F. Yetgin, “Structuring Key Credit Risk Parameters for Regulated Electric and Gas Utilities under Alternative Moody's Rating
Methodologies A Case Study for a Natural Gas Distribution Utility”, Journal of BRSA Banking and Financial Markets, 15, (2), 2021, 227-259



a decreasing default probability (pd). The profitability is weighted higher 19.14% in
the model.

Leverage (Total Liabilities/Total Assets): This ratio indicates the total volume of
assets that a company can create by using liabilities of foreign sources. The relation
is based on the premise that higher volume of debt constrains the debt capacity of
an entity and hence increases the pd of a company. The Leverage ratio is weighted
as 18.61% for one year EDF.

Growth (Sales Growth): Growth of a company is always measured by assets,
turnover and equity. Fast growing companies higher asset volatilities and the higher
growth rates do not always indicate lower pd levels. The relationship is usually a
u-shaped curve where the growing sales decreases the pd first and after crossing a
threshold level, the pd levels start to rise as well. Growth of a company is always a
delicate issue with respect to the credit risk of a company. The Growth is weighted
as 9.45%.

Size (Total Sales- inflation adjusted): The same argument applies to the Size (sales
volume and assets) as well. Large firms may face lower pds due to their access to
the availability of sources. Companies which are below a critical size level may have
a limited capacity to the resources which might act negatively on the pd level. The
Size is weighted as 3.71%.

Liquidity (Cash and Marketable Securities/Total Assets): Basically comprised from
cash and cash equivalents, liquidity is the means for debt payment capacity with
which the company fulfills its short term premises. The shortage in liquidity r a high-
er level pd of a company. The Liquidity ratio is weighted as 18.71% for one year
EDF.

Activity (Inventory/Sales): Activity ratios are a measure for operational efficiency
and driven by the working capital management items in the balance sheet of a
company such as stock levels to turnover or account receivables over sales and trade
payables over cost of goods sold ratio. The higher those ratios the lower the pd of
a company. Activity ratio is weighted as high as 11.71% for one | EDF calculation.

Coverage (Ebitda to Interest Expense): The ratio of cash flow to interest pay-
ments or some other measure of liabilities. — High debt coverage reduces the
probability of default. The Coverage ratio is also weighted as high as 18.61% for
one | EDF calculation.
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The pd prediction power of the above mentioned ratios, which are lagged, ex-
tended by incorporation of systemic risk to the model by introducing the market
information. RiskCalc takes market information at the industry level, where the com-
pany specific ratios are used in combination with industry-specific data of the public
companies (Ranson, B. p. 3-27).

3.2.2. Assessing Default Risk through EDF

Moody’s provides a remarkable solution by relying on the concept of “the dis-
tance-to-default measure”. This revolutionary credit risk model indicates that the de-
fault process of a company is depicted by the number of standard deviations (SDs)
as an indicative distance between the expected asset value of the firm at Horizon
(H), and the default point, normalized by the standard deviation (o). Formally, the
distance-to-default is defined as follows (Ong, M.K. 1999, pp.84-88):

DD =(E(V,)-DPT) /G (1)
whereas the DPT (Default Point) is roughly approximated as,

DPT = STD + 0.5 LTD and, (2)
Q=Pr(VT<F) (3)

determines the probability of Default, which is the likelihood that the Asset Value
A, at time H falls to the level of DPT . Under the “risk-neutral” probability assump-
tion, the pd is given by the equation as follows:

Q="Pr(InV,+(r0.56”) H+ o VHZ, <In DPT) (4)
Q=Pr (Z,<-In(V,/DPT)+(r-0.562)H=d2) (5)
c\H

Q=N (-d2) N(.)is the standard normal cumulative distribution and similarly, EDF
corresponds to the Distance-to-Default via standard normal distribution parameter
as

EDF = N (-d2) (6)

In other words, the Distance-to-Default DD is the range between the mean of the
Asset Value distribution written as

E(VH) =V, e®D (7)
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and the critical threshold, DPT for defaulting (Ong, M. p. 84).

EDF is the probability that a firm will default within a given time horizon on its SD
determined path. In this manner, one can develop a model to imply a default rate
based on various signals available: equities, bonds, credit default swaps, fundamen-
tal financial information, or even agency ratings*. EDF is the probability that a firm
will default within a given time horizon by failing to make an interest or principal
payment. EDF measures are provided for time horizons of 1 to 10 years and it rang-
es from .02% to 20%, i.e., 2 to 2000 basis points.

EDF is driven by the following parameters:

1. Market Value of Assets (or Business Value)
Market assessment of the future cash flows of the business Value of the firm
as a “going concern”

2. Default Point (or Liabilities Due)
The liabilities due in the event of distress

3. Asset Volatility (or Business Risk)
The variability of the market value of assets

4. Distance the Default.
The distance to default is determined by the long term and short debt level
of a company.

Exhibit 4: EDF Drivers, Distance to Default and Default Point
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.efauH Point

EDF™

Today 1 Year Time
.efault Paint .
EDF = x  Asset(W)olatility

@sset Value

Source: Moody's Analytics, 2003, p.9

4 For more about EDF Moody's KMV: EDF implied Ratings, Modelling Methodology, June 2007.
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3.2.3. Model Components and Basic Methodology
RiskCalc v3.1 model development involves the following steps.

1. Choose a limited number of financial statement variables for the model from
a list of possible variables.

2. Transform the variables into interim probabilities of default using non-para-
metric techniques

3. Estimate the weightings of the financial statement variables using a probit
model, combined with industry variables.

4. Create a (non-parametric) final transform that converts the probit model
score into an actual EDF credit measure. Moody's Analytics bases the models
on the following functional form:

e . -
FSO EDF =F|® ZEI-T}[x,-)+ZyjIJ
. A= j=1 by

FSO means Financial Statements Only mode of the EDF credit risk. XX, are the
financial ratios and default estimators. To recognize different industry-wide trends
in the model, |,,...,| indicator variables are used for each of the industry classifica-
tions’; B and y are estimated coefficients for model calibration purposes; @ is the
cumulative normal distribution. The Tis capture non-linear impacts of financial ratios
on the default likelihood. Fand T,,... T, are non-parametric transforms and T(xi) is
a continuous function of x not requiring a specification of a closed (i.e., parametric)
functional form. Tx transformations are done by using a variety of local regression
and density estimation techniques. We refer to F as the final transform. The final
transform captures the non-Gaussian relationship between the default-probability
and standardized and transformed input variables inside the ®. The final transform
also internalizes the empirical relationship between the probit model score and the
actual default probabilities. The final transform is described as calibrating the model
score to an actual EDF credit measure. This functional form is closely related to a
class of models known as generalized additive model (Moody’s Analytics, p. 14).
Emerging Markets model is calibrate to a Central Default Tendency of 4% and may

5  Given the same set of financial ratios, the Agriculture industry coefficient typically moves the EDF level up by about
one notch (e.g., from Ba3 to B1), and the Consumer Products industry coefficient typically moves the EDF level down
by about one rating notch (e.g., from Baa1 to A3).
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be increased by a factor of 1.5 depending on the country. This is very much close to
the expected loss of a loan facility to be facilitated in an emerging country.

4. Implementing Moody’s RiskCalc v3.1 Emerging Market Mode-
ling and The Regulated Electric and Gas Utility Rating Case in Tur-
key

Our case study involves the credit risk analysis and assignment of a rating to
Regulated Electric and Gas Utility (REGU-TR) in Turkey, whose business is predomi-
nantly the sale of natural gas or related services under a rate-regulated framework
to retail and corporate customers. The company’s SIC code 4024 which is assigned
to regulated natural gas distribution industry. The company is rated on the basis of
financial- and qualitative fundamentals.

4.1. Financial Statements Only (FSO) Rating and Continuous
Term Structure of EDFs

We have analyzed the company’s financials by using RiskCalc v3.1TEM Model
based on the last five year-end figures. Based on the audited financials, we have
utilized the two-point estimates for 1- and 5-year EDF estimates and thus achieve
a continuous term structure of EDF values. In other words, RiskCalc v3.1 Emerg-
ing Markets model users can obtain EDF values for any point between one and
five years. In addition, RiskCalc v3.1 provides EDF values for alternative definitions,
such as the forward EDF credit measure and the annualized EDF credit measure, as
shown in Table 3.3.3.1a and 3.3.3.1b.

Table 3.3.1a: Term Structure of EDF Credit Measures

[EDF ~1-Year  2-Year  3-Year  4-Year |'5-Year j |
| Cumulative |0.65% [1.52% |2.49% [3.54% |4.63%

| Forward 0.65% 0.88% 0.99% 1.07% 113%
TAmlized | 0.65% | 0.76% |u_a4% | 0.90% | 0.94%
‘Adjusted PD 0.65%

Source: Moody's Analytics (Rating Report Results)

A cumulative EDF credit measure gives the probability of default over that time
period. For example, a five year cumulative EDF credit measure of 4.63% means
that that company has a 4.63% chance of defaulting over that five year period. The
second column in Table 3.3.3.1 provides an example of the cumulative 1- to 5-year
credit measures produced by the model. The forward EDF credit measure is the
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conditional probability of default between t-1 and t, conditional upon survival until
t-1. In other words, the five-year forward EDF measure is the probability that a firm
will default between years four and five, assuming the firm survived to year four.
The annualized EDF credit measure is the cumulative EDF value for a given period,
stated on a per-year basis. The EDF of our company in Turkey gets a Bond equivalent
default rating of Baa3 for a rating horizon of one year only, which is the border for
investment grade rating. The company reveals a migration to sub-investment grade
Ba1 within the next 5 year period.

Table 3.3.1b: EDF Mapping to Bond Rating

” 1-Year ” 5-Year
Expected Default Frequency (EDF) 0.65% 4.63%
Bond Default Rate Mapping Baa3_ edf Ba1l edf
Percentile 13.69% 16.21%
Organizational Rating Green

Source: Moody's Analytics (Rating Report Results)

4.2. Relative Credit Risk Drivers Map

The RiskCalc v3.1 application also provides an analytical tool to estimate the rel-
ative risk contribution of each risk variable. This superb tool is useful in identifying
the financial strength and weakness of a company. The Relative Contribution graph
indicates the ratios that help to increase default risk, the ratios that help to decrease
default risk, and their relative magnitudes, which are very much strategic manage-
ment parameters for a company. For example, in Exhibit 4, the Liability structure
of the company acts as the largest risk contributor among all the ratios, whereas,
all other risk drivers such as Inventory to Sales, or Ebitda to interest expense help
reduce default risk of the company. The management has to find solutions with
respect to restructuring the debt composition of the business.
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Exhibit 4: Relative Contribution Graph of Risk Drivers

B tYear [ 5Year

20

10
£
£ *
2 Risk
£ 4

Decreased
-30
-40
wg&ﬂ'g M e,,di@ vgﬁ” @t p@" y""’@ o®
e @,@v“‘@ e o e
<«

Source: Moody's Analytics

4.3. Percentile Map of Risk Drivers

The percentile map feature allows users to quickly isolate the problematic ratios
for a given company. As shown in Exhibit 5, each horizontal bar represents a ratio

labeled on the left (e.g., Sales Growth).

Exhibit 5: Risk Drivers Heat Map
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The percentage number within the horizontal bar graph represents the percen-

tile of the ratio within the development sample (e.g., 81.59% of the development

sample had Sales Growth less than 50%). The shading represents the risk level asso-

ciated with the ratio: green is low risk, red is high risk, and grey is neutral risk. Our
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Natural Gas Company is very much strong on the level of Size, Inventory Manage-
ment and Profitability, whereas the liability structure and the potential to grow the
turnover causes very much concerns to the management of the company.

4.4. Qualitative Factors Analysis

The qualitative factor analysis reveals itself on the factors of Industry, Market,
Company and Balance Sheet Factors. The default probability based on both the
RiskCalc EDF (0.65%) and Quialitative Score gives us a combined final Pd rate of the
company of 0.77%, which is Bal. As depicted by the increasing Pd level, the com-
pany migrates from Investment Grade to Sub-Investment Grade due to the weak
fundamentals of qualitative factors.

4.5. Rating Adjustments Based on the Regulated Electric and Gas
Utilities Model (Ba Rating Level)

Based on the rating criteria of the REGU-Model, the company in Turkey would be
rated on the following criteria (Moody's Analytics 2017 pp. 29-37):

Factor 1a: Legislative and Judicial Underpinnings of the Regulatory
Framework

Utility regulation occurs (i) under a national, state, provincial or municipal frame-
work based on legislation or government decree that provides the utility a monopoly
within its service territory, but there is a reasonably strong rule of law.

Factor 1b: Consistency and Predictability of Regulation

We expect that regulatory decisions will demonstrate considerable inconsistency
or the regulator may have a history of less credit supportive regulatory decisions
with respect to the issuer.

Factor 2: Ability to Recover Costs and Earn Returns — Ba Rating Level

There is an expectation that fuel, purchased power or other highly variable ex-
penses will eventually be recovered with delays that will not place material financial
stress on the utility, but there may be some evidence of unwillingness by regulators
to make timely rate changes to address volatility in fuel.,

Factor 2b: Sufficiency of Rates and Returns — Ba Rating Level
Rates are (and we expect will continue to be) set at a level that generally provides
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recovery of most operating costs but return on investments may be less predictable,
and there may be decidedly more instances of regulatory challenges and disallow-
ances, but ultimate rate outcomes are generally sufficient to attract capital.

Factor 3: Diversification

A typical utility company operates in a market area with somewhat greater con-
centration and cyclicality in the service territory economy and/or exposure to storms
and other natural disasters, and thus less resilience to absorbing reasonably foresee-
able increases in utility rates.

Factor 4: Financial Strength

1. CFO pre-WC + Interest / Interest 2.0x - 3.0x
2. CFO pre-WC / Debt 5% - 13%
3. CFO pre-WC -Dividends / Debt 0% - 9%
4. Debt / Capitalization 55% - 65%

When we examine the annual issuer-weighted corporate default rates of Moody's
between 1920 and 2019, the average default probability of the Ba rating is 1.01%.

The grid in this rating methodology represents a decision to favor simplicity that
enhances transparency and to avoid greater complexity that might enable the grid
to map more closely to actual ratings. Accordingly, the four rating factors and the
notching factor in the grid do not constitute an exhaustive treatment of all of the
considerations that are important for ratings of companies in the regulated electric
and gas utility sector. In addition, our ratings incorporate expectations for future
performance, while the financial information that is used in the grid in this docu-
ment is mainly historical.

4.6. Difference between RiskCalc v3.1 Emerging Market Modelling
and Regulated Electric and Gas Utilities Model

Rating grades are a very important factor for the effective functioning of the
global economy as rating provides an objective assessment for each actor of the
financial system. Rating agencies develop various rating methodologies for different
purposes as evaluating companies. Beyond that, the same rating company can use
different rating models, which it has developed to evaluate a company. As shown
in previous chapters, two different models, which is developed by Moody's, were
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used to evaluate the Regulated Electric and Gas Utility in Turkey whose business
is predominantly the sale of natural gas or related services under a rate-regulated
framework to retail and corporate customers.

REGU-Model of Moody's provides general guidance that helps market partici-
pants understand how qualitative and quantitative risk characteristics are likely to
affect rating outcomes for companies in the regulated electric and gas networks
industry. This model mostly emphasizes qualitative factors such as legal regulations,
market share, generation and fuel diversity, recover cost and earn return. Some of
these factors, especially legal regulations, are not at the initiative of the companies,
and changing some of them requires a long time. Therefore, it can be said that the
REGU-Model is more suitable for evaluations that require a long-term perspective.

Another model is EDF that derives its value from the market value of assets, as-
set volatility and the distance to default. The model is based on financial data and
market value. Therefore, the model is very sensitive to momentary market changes.

5. Conclusions

The decision about to choose the appropriate rating model is a delicate and stra-
tegic issue even though the model is provided from the same source rating compa-
ny. Because rating companies develop different models for different purposes and
so many different models may end-up in different degrees of rating and effect the
final PD of the company, the end-user such as a bank might be involved in “rating
arbitrage” situation for the same class of obligor or a facility. Though, this might
be considered as “Rating Arbitrage” in terms of capital adequacy calculations, the
purpose of the “rating” would hinder this dilemma. The moment of truth lies in the
purpose of usage for rating. Hence, the users of rating should understand very well
“what is rated” and “how is rated”. If these twin objectives are not clarified, this
can result in hazardous and inefficient conclusions for the principals or rating. As
depicted by two different models, a company’s rating can depend on financial data
and many other drivers. These factors can affect each other positively or negatively.
Additionally, time period and the country of origin are important factors for the
same rating model.

In our case, two different models of Moody’s had been used. In EDF model for
the company in Turkey, while financial data and market value based PD ratio for
1-year was calculated as 0.65%. This corresponds to Baa3 level in terms of Moody's
and when this PD is combined with qualitative factors, final PD ratio of company in-
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creases to 0.77%. This level corresponds to Ba, which indicates us a “downgrading”.
Thus, the company we rated migrates from Investment Grade to Speculative Grade.
In REGU-Model, company in Turkey is rated with Ba, which is Speculative Grade and
its PD ratio is 1.01%.

In summary, we can reach the following conclusions:

* Each rating model is developed by rating agencies for different purposes and
the user should be aware of this situation. The awareness could be improved
by advanced level training workshops.

* A firm does not have an absolute correct rating within the same period
because each rating model uses different criteria, parameters, models and
methods.

* We need to choose the appropriate rating model to make accurate analysis
and minimize risks for providing correct information on different user types
and levels, which requires extensive amount of consultancy.

* The usage of rating for capital adequacy purposes by banks should be in a
conservative mindset. This would also put an end to “rating arbitrage”.

* EDF might provide extensive, just in time information to the agency ratings,
which are less volatile in terms of final judgements.
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Appendix A: Financial Strength Factors Based on Rating Classes

Factor 4: Financial Strenght
Sub-Factor
Weighting 40% Weghting Grid Type Aaa Aa A Baa Ba B (aa
CFOpre
) 1.50% 2800 | 6.0x-B.0x | ASx-6.0x | 3.0x43x | 20x-3.0¢ | L0x200 | <LOx
WCrinterest/

Standard Grid | .240% | 30%-40% | 2%-30% 13%-22%  Sh-13% %% <t%

CFOpre WC/ Debt |  15%

Low Busi
WSS 1 e | meas | oowam | oeass | s | mesw | an
Risk Grid
(RO preiC- SandardGrid | 235% | 25355 | 1905 | oame | o | (%0 | 45y
10%
Dividends/Debt :
/ LowWBUSHESS |y [ TR KT | | o | q
Rick Grid
StandardGrid | <25 | gco s bast astossh | sswast | astersy [ 2
Debt/Capitalisation | 7.50% -
Low Business
, <29% 275%
6id 0% MSO%  SOGSON  6TH 6775

Source: Moody's Rating Methodology, Regulated Electric and Gas Utilities (10 August 2009, p.17).

256 V.F. Benli, F. Yetgin, “Structuring Key Credit Risk Parameters for Regulated Electric and Gas Utilities under Alternative Moody's Rating
Methodologies A Case Study for a Natural Gas Distribution Utility”, Journal of BRSA Banking and Financial Markets, 15, (2), 2021, 227-259



References

1. Augar, Ph. (2005): The Greed Merchants. How the Investment Banks played
the Free Market Game, Allen Lane.

2. Bayraktar, A. (Fall 2018): Energy Transition in Turkey. In: Turkish Policy Quar-
terly, Vol. 17, No: 3, pp. 19-26.

3. BDDK (Aralik 2020): Tirk Bankacilik Sektorl Temel Gostergeleri.

4. Bryce, R. (2002): Pipe Dreams. Greed, Ego and the Death of Enron, The
Perseus Book Group.

5. Crouhy, M., Galai, D., Mark, R. (2000): A Comparative Analysis of Current
Credit Risk Models. In: Journal of Banking & Finance 24.

6. Cruver, B. (2003): The Unshredded Truth from an Enron Insider: Enron, Anat-
omy of Greed, Arrow Books.

7. De Laurentis, G., Maino, R., Molteni, L. (2010): Developing, Validating and
Using Internal Ratings, Methodologies and Case Studies, John Wiley.

8. Fight, A. (2001): The Ratings Game, John Wiley.
9. Fox, L. (2003): Enron, The Rise and Fall, John Wiley.
10. Fusaro, P.C. & Miller, R.M. (2002): What Went Wrong at Enron, John Wiley.

11. Glantz, M. (2003): Managing Bank Risk, An Introduction to Broad Base
Credit Engineering, Academic Press.

12. Gilardoni, A. (2008): The World Market for Natural Gas; Implications for
Europe, Springer-Verlag Berlin Heidelberg 2008.

13. Gaillard, N. (2012): A Century of Sovereign Ratings, Springer 2012

14. Langohr, H.&Langohr, P. (2008): The Rating Agencies and Their Credit Rat-
ings: What They are, How They Work, And Why They are Relevant, Wiley.

15. Loffler, G. & Posch, P. (2007): Credit Risk Modelling, Using Excel und VBA,
John Wiley 2007.

16. Friedman, M. & Schwartz, A.J. (1963): A Monetary History of the United
States 1867-1960, Princeton University Press.

V.F. Benli, F. Yetgin, “Structuring Key Credit Risk Parameters for Regulated Electric and Gas Utilities under Alternative Moody's Rating 257
Methodologies A Case Study for a Natural Gas Distribution Utility”, Journal of BRSA Banking and Financial Markets, 15, (2), 2021, 227-259



258

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Jaffe, M.A. & Soligo, R. (2006): Market structure in the new gas economy, Is
cartelization possible? In: Victor, D.G./Jaffe, A.M./Hayes M.H. (eds.): Natural
Gas and Geopolitics, From 1970 to 2010, Cambridge 2006.

Mallaby, S. (2016): The Man Who Knew: The Life and Times of Alan Green-
span, Penguin Press.

Merton, Robert C. (1974): On the Pricing of Corporate Debt: The Risk Struc-
ture of Interest Rates, Journal of Finance 29, pp. 449-70.

Moody's KMV (2003): Modelling Default Risk, Modelling Methodology, De-
cember 2003.

Moody’s KMV (2004): Moody’s KMV Riskcalc 3.1 Model, Next-Generation
Technology for Predicting Private Firm Credit Risk, April 2004.

Moody’s KMV (2007): EDF implied Ratings, Modelling Methodology, June
2007.

Moody’s Investor Services (2009): Moody's Global Infrastructure Finance,
Regulated Electric and Gas Utilities, August 2009.

Moody’s Analytics (2010): RiskCalc v3.1, Emerging Markets Model, 25 Octo-
ber 2010.

Moody’s Investor Service (April 2004): Global Integrated Oil & Gas Industry,
Rating Methodology.

Moody’s Investor Service (March 2017): Regulated Electric and Gas Net-
works, Rating Methodology.

Moody's Investor Service (July 2018): Natural Gas Pipeline, Rating Methodol-
0gy.

Moody’s Investor Service (January 2020): Annual Default Study: Defaults Will
Edge Higher.

Moody’s Investor Service (28 January 2021): Default Trends Global: Annual
Default Study: Following a sharp rise in 2020, corporate default will drop in
2021,

Norbert, G. (2012): A Century of Sovereign Ratings, Springer.

V.F. Benli, F. Yetgin, “Structuring Key Credit Risk Parameters for Regulated Electric and Gas Utilities under Alternative Moody's Rating
Methodologies A Case Study for a Natural Gas Distribution Utility”, Journal of BRSA Banking and Financial Markets, 15, (2), 2021, 227-259



31. Ong, M.K. (1999): Internal Credit Risk Models. Capital Allocation and Perfor-
mance Measurements, Risk Books.

32. Saunders, A.&Allen, L. (2002): Credit Risk Measurement, New Approaches to
Value-at-Risk Paradigms, 2" ed., Wiley Finance.

33. Smithson, Ch. (2003): Credit Portfolio Management, John Wiley.

34. Vasicek, O.A. (22 March 1984): Credit Valuation, White Paper, KMV Corpo-
ration.

V.F. Benli, F. Yetgin, “Structuring Key Credit Risk Parameters for Regulated Electric and Gas Utilities under Alternative Moody's Rating 259
Methodologies A Case Study for a Natural Gas Distribution Utility”, Journal of BRSA Banking and Financial Markets, 15, (2), 2021, 227-259



260



Menkul Kiymet Yatirnmcilarin
Risk Alma Egilimleri

Abdulkadir Kaya®

0Oz

Finansal yatirrm kararlarinin en énemli faktérlerinin basinda gelen risk kavraminin bir
gostergesi olarak Risk istahi Endeksi, Merkezi Kayit Kurulusu tarafindan farkli yatirmci
tlrleri icin hazirlanmaktadir. Bu calismada Yabanci, Yerli, Yerli Gercek ve Yerli Tlzel yati-
rimci risk istahi endeksleri arasindaki iliski incelenmistir. 04.01.2008-07.08.2020 dénemi
haftalik verileri ile olusturulan VAR modelleri ile analizler gergeklestirilmistir. Degisken-
lerin uzun dénemde birlikte hareket ettikleri, tim risk istahi endeksi ciftlerinin birbiri ile
karsilikl nedensellige sahip oldugu sonucuna varilmistir. Ayrica degiskenlerin yaklasik iki
haftalik strede % 3,5'luk soklarla etkili oldugu ve tim yatirimci tdrlerinin Yabanci Yati-
rimci risk istahindan ortalama % 80 civarinda etkilendigi tespit edilmistir.

Anahtar Kelimeler: Risk istahi endeksi, Borsa istanbul, Granger nedensellik, Etki-
tepki, Varyans ayristirma.

JEL Siniflandirmasi: G32, G40, G41

Abstract - Risk Taking Tendencies of Securities Investors

As an indicator of the concept of risk, which is one of the most important factors
in financial investment decisions, the Risk Appetite Index is prepared by the Central
Registry Agency for different types of investors. In this study, the relationship between
Foreign, Domestic, Domestic Real and Domestic Legal Investor Risk Appetite Indices has
been examined. Analyzes were carried out with VAR models created with weekly data
for the period 04.01.2008-07.08.2020. It is concluded that the variables act together
in the long run and all risk appetite index pairs have mutual causality with each other.
In addition, it has been determined that the variables are effective with 3.5% shocks
in about two weeks and all types of investors are affected by the Foreign Investor risk
appetite by an average of 80%.

Keywords: Risk appetite index, Borsa istanbul, Granger causality, Impact-response,
Variance decomposition.
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1. Giris

Bireyi tehdit eden ve zorlayan sartlardan veya bireyin diinya ve hayata bakis agisi,
dis diinyadan gelen bilgileri algilama ve degerlendirme biciminden kaynaklan duy-
gular bUtlnU stres olarak tanimlanmaktadir (Kaya; 2019). Stres bireylerin toplum
icindeki rolleri gerceklestirdikleri isin niteligi, zorluk derecesi ve bireysel durumunu
etkileyen unsurlar hem stresin diizeyini hem de toplum ve isindeki basarisini olumsuz
yonde etkileyen 6nemli bir faktordir.

Stresi olusturan duygular, bireylerin risk alma ve spekulasyona yonelik davranislari
Uzerinde dnemli bir rol oynamaktadir. Duygular ve risk arasindaki iliskiyi inceleyen
temel iki teoremden ilki Etki inflizyon Modeli pozitif ruh halinin riskten kacinmaya
sebep oldugunu, Duygu Durum Surdirme Hipotezi ise ylksek ruh halinin ylksek
riskli islemlerde, duyarliliklarinin artmasi sebebiyle riskten kaginma tutumunu artir-
digini 6ne sirmektedir. Genel olarak olumlu ve iyimser bireylerin, riski daha olumlu
algiladiklari ve risk almaya daha istekli olmaktadirlar (Qadan; 2019).

Bireyler Gzerinde 6nemli bir stres kaynadi olarak ifade edilecek faktorlerden bi-
riside, yasami slresince katlanilan risklerdir. Riski gelecekte ortaya cikacak olaylarin
gerceklesme olasiligi olarak tanimlamak mimkinken finansal olarak ise planlanan
veya tahmin edilen olaylarin fiili olarak gerceklesen sonuglari arasinda olusan olumlu
veya olumsuz sapmalari olarak ifade edilebilir (Bolak; 2004). Yasamin her evresinde
karsilasilan risk, glinimuz sosyal yasam sartlari, teknolojik gelismeler ve ekonomik
sartlarda dikkate alindiginda bireyin tutum ve davranislarini etkileyen en énemli fak-
torlerden biri konumundadir.

Risk ayni zamanda finansal yatirrmin temel bileseni olan ve bircok yatirimaci icin
farkliik gosteren bir kavramidir. Yatinrm beklenen getirileri ile katlanilan risk arasin-
da pozitif bir iliski bulunmaktadir, yatinmailar ne kadar yiksek riski kabul ederse,
yatirimdan bekleyecegi getiride ylksek olacaktir. Rasyonel bir yatirrmcinin riskten ka-
¢inma arzusunda oldugu kabul edilse de, yatirimacilari riske karsi tutumlari acisindan
yatinimailan riskten kaginan, riske duyarsiz ve riski seven olmak Uzere Ug grubu ayir-
mak mimkdndUr (Anbar ve Eker; 2009). Yatirimcilarin yatirimdan bekledikleri getiri-
yi elde edebilmeleri icin gbze aldiklari risk finansal risk toleransi olarak da ifade edil-
mektedir. YUksek risk toleransina sahip yatirrmcilarin kendilerine 6z glvenleri yiksek
oldugu gibi bekledikleri getiri oranlari da ylksektir. Yatirimcilarin risk toleranslari ve
riske karsi tutumlari egitim, cinsiyet, gelir dizeyi, sosyal cevre ve ekonomik sartlar
gibi bircok faktérden etkilenmekte ve zamana bagl olarak degisiklik gdsterebilen
dinamik bir yapiya sahiptir. Bu nedenle yatirimcilar incelenirken, yatirimcilarin farkls
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gruplar halinde degerlendirilmesi ve yatirimailarin risk toleranslarinin élgtlmesi gerek-
mektedir (Anbar ve Eker; 2009).

Davranissal finans kapsaminda yapilan calismalarda, riskten kacinma veya risk
istahini yansitmak icin bircok duyarlilik dl¢tst kullaniimaktadir. Finansal piyasalarda
islem yapan yatirmcilarin piyasa duyarlihgdi, ilgili piyasalardaki finansal varlklarin fi-
yatlari Gzerinde de dnemli bir faktordir. Hisse senedi getirileri ile risk istahi arasindaki
iliskiyi inceleyen calismalarda, degiskenler arasinda pozitif bir iliski oldugunu ortaya
koyan; Brown ve Ferreira (2016), Hur, Pettengil v.d. (2014), Chua vd. (2010), Fu
(2009), Malkiel ve Xu (2002) calismalar yaninda, net bir iliski belirleyemeyen; Wang,
Lin, v.d. (2016), Bali ve Cakici (2008), Tinic ve West calismalari da mevcuttur. Ang,
Hodrick, v.d. (2006 - 2009), Gu, Kang, v.d. (2018), Shi, Liu, v.d. (2016) ise degis-
kenler arasinda negatif bir iliski oldugunu ortaya koymusturlar. Klasik teoriler hisse
senedi getirileri ile risk istahi arasindaki pozitif iliskiyi agiklarken, negatif iligki igin son
doénemde yapilan calismalarda, kisa vadeli getirilerin tersine dénmesi, yiksek speki-
lasyona sahip hisse senedi tercihleri, arbitraj asimetrisi, finansal sikinti gibi sebepler-
den faydalanilmistir (Qadan; 2019).

Uluslararasi finans piyasalarinda bir performans 6lcttl olarak da kullanilan risk
istahi, makroekonomik faktérler sebebiyle ortaya ¢ikan belirsizlikler ve bireysel olarak
riskten kaginma egilimi olmak Uzere iki temel faktorden etkilenmektedir. Makro-
ekonomik faktorler tim yatirnmailar igin benzer 6lcltler ortaya koyabilmekteyken,
bireylerin riskten kacinma egilimlerinin tespit edilebilmesi varlik fiyatlarinin ve piya-
sanin yonunU belirlemede daha da 6nem kazanmaktadir (Celik vd.; 2017). Varlik
fiyatlarinin ve piyasanin yéninin belirlenebilmesi, yatirim kararlarinin daha etkin ya-
pilabilmesine yol acacaktir. Risk istahini 6lcmede uluslararasi piyasalarda kullanilan
VIX (Volatility Index), GRAI (Global Risk Appetite Index), LCVI (Liquidity Credit and
Volatility Index), ISI (Investor Sentiment Index), GFSI (Global Financial Stress Index),
MOVE (Merrill Option Volatility Expectations Index) ve RAI (Risk Appetite Index) gibi
bircok risk istahi élciitii endeksleri bulunmaktadir (Akdag ve iskenderoglu; 2019).
Turkiye'de ise bircok farkli yatim grubu icin Merkezi Kayit Kurulusu (MKK) ile Oz-
yegin Universitesi tarafindan hesaplanan MKK tarafindan kamuya duyurulan Risk
Istahi Endeksi (RISE) &nemli bir risk élciitii olarak kabul edilmektedir. RISE 5.000 TL
tutarinda portfdye sahip bir yatirimcinin portféytndn BIST 100 endeksi degisiminden
arindiriimis dederinde meydana gelen degisimi esas alarak haftalik olarak hesapla-
nan bir endekstir (Sarag vd., 2016).
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Tvresky ve Kahneman'in 1974 yilinda ortaya attiklari Beklenti Teorisi'nde, yati-
rimcilarin rasyonel davranmadiklarini, fiili kararlarini verirken duygulariyla da hare-
ket ettiklerini ifade etmislerdir. Egitim duzeyi, distnce yapisi, duygusal zeka dizeyi,
sosyal cevre, grup psikolojisi gibi etkenler, finansal piyasalarda yatirimcilarin kararlari
Uzerinde etkili olan faktorlerdir. Bunun yaninda yatirimcilar kararsiz kaldiklari durum-
larda, kendi bilgi ve deneyimlerini bertaraf ederek stri psikolojisi ile farkl yatirmci
tiplerinden etkilenerek hareket edebilmektedirler. Stri psikolojisi ayni zamanda ya-
tirimailarin risk faktér baskisindan kurtulmak amaciyla da kararlarinda etkili olmak-
tadir. Bu nedenle yatirimailarin yatirm kararlari Gzerinde énemli bir etkiye sahip olan
risk faktorl farkli yatirima tiplerinden etkilenme dizeyleri de yatirnmci egilimlerini ve
piyasanin etkinligini belirleme de 6nemli bir kriterdir.

Bu calismada MKK tarafindan Yabanci, Yerli, Yerli gercek, yerli tizel yatirmci-
larin risk tutumlarini temsil icin ayri ayri hesaplanan risk istahi endeksleri arasindaki
iliskinin tespit edilmesi amaclanmaktadir. Boylece farkl yatirimai tipleri arasinda bir
iliski olup olmadigi, yatirmci risk tutumu Uzerinde, diger yatirimae tiplerinin etkisinin
belirlenmesi saglanarak, yatirimci kararlari ve piyasa yoninin belirlenmesinde yon
gosterici olan yatirrmal risk istahi belirlenecektir. Calismada konuyla ilgili literattr
bilgisi verildikten sonra veri, yontem ve bulgular ortaya konulacaktir.

2. Literatiir

Riskli varliklara karst yatirrmcilarin sergiledikleri tutumlarini yatirimer duyarlihgi ola-
rak ifade edilebilir. Yatirimci duyarlih@i risk istahi veya riskli varliklara karsi yatirimcinin
iyimser veya kotimser duygularinin bir yansimasi olarak da gorilebilir. Yatirimailarin
risk istahlari ile finansal varlik getirileri arasinda genel olarak pozitif bir iliski oldugu
ifade edilmekte ve Brown ve Cliff (2004) yapmis olduklari calismalarinda, iyimser
duygulara sahip bir yatirrmcilarin yiksek iyimser beklentilere sahip oldugu dolayisiyla
ortalama getirilerin Uzerinde bir getiri beklentisi icerisinde oldugu belirtiimektedir.
Baker ve Wurgler (2006) ise bireylerin duygularin spekdilatif tutumlari yénlendirdigini
ve duygularin sahip olunan varliklara odaklandigini, hisse senedi secimlerini bu duy-
gularla sectiklerini belirtmislerdir. Duygular ve risk arasindaki iliskiyi inceleyen, Etki in-
flizyon Modeli pozitif ruh halinin riskten kaginmaya sebep oldugunu, Duygu Durum
Sdrdurme Hipotezi ise ylksek ruh halinin yiksek riskli islemlerde, duyarlliklarinin art-
masl sebebiyle riskten kacinma tutumunu artirdigini 6ne stirmektedir (Qadan; 2019).

Bu calismada yatirim kararlar Gzerinde dnemli bir etkiye sahip olan risk istahi
konusu inceleneceginden, bu bélimde risk istahi tGzerine yapilan calismalardan ki-
saca bahsedilecektir. Literatlr incelendiginde risk istahi ile farkli faktorler arasindaki
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iliskilerin incelendigi gorilmekte iken, yatirnimai risk istahlar arasindaki iliskiyi belirle-
meye yonelik bir calismaya rastlanilmamistir. Bu nedenle calismanin farkl yatirimci
tiplerinin risk istahlarr arasindaki iliskiyi, yatirmcilar arasindaki stirii psikolojisi etkisini
ortaya koymasi ve bir yatirima tipinin risk istahindaki degisimin diger yatirmcilarin
risk istahlar Gzerindeki soklarini belirlemesi agisindan literatlre katki saglayacagi 6n-
gorilmektedir.

Varlik piyasalarindaki gesitli olaylari aciklamak amaciyla kullanilan yatirmcei risk
tutumundaki degisikliklerin, teoride yetersiz bir temele sahip oldugu ve pratikte ce-
liskili sinyaller sundugunu ifade eden Misina (2005) calismasinda, Kumar ve Persaud
(2003) ve Misina (2003)'nin calismalarini temel alarak, teorik kosullari daha iyi yansi-
tacak bir risk istahi endeksi hesaplamayi amaclamistir. Onermis oldugu endeksin te-
oriyi yansitacagini, gtvenli liman olarak ifade edilen varliklarin davranislarini ve farkli
risk istahi endekslerini degerlendirmekte kullanilabilecedini ifade etmistir.

Gelismis ve gelismekte olan Ulkeler érneginde, tahvil spreadlerinin dinamikleri-
ni analiz etmek amaciyla yapisal vektdr otoregresyon modeli gelistiren Hermosillo
(2008) fonlama likiditesi, piyasa likiditesi ve volatilite riskleri de dahil klresel piyasa
kosullarinin, tahvil marjlari Gzerindeki katkisini incelemistir. Calismanin sonucunda
piyasa risk faktorlerinin, stres dénemlerinde temel itici glcler oldugunu, kriz do-
nemlerinde dnemli degisiklikler gésterdigini, gelismekte olan piyasalarda ise finansal
bulasmanin olmadigi veya ¢ok az oldugunu tespit etmistir.

Anbar ve Eker (2009) yatirrmcilarin finansal risk algilari ile demografik ozellikleri
ve secilmis ekonomik faktorler arasindaki iliskiyi incelemislerdir. Calisma sonucunda
erkek yatinmailarin kadin yatinmcilara gore, ytksek gelirli yatiricllarin dtstk gelirli-
lere, bekar yatinmailarin evlilere, egitimli yatinmailarin egitimi dusik olanlara gore
daha fazla riske girdigini, yas yukseldikce risk egiliminin azaldigini ifade etmislerdir.
Ayrica risk toleransi Gzerinde kisilik, psikoloji, tecribe, kiltlr ve genel ekonomi gibi
kosullarin etkisinin g6z 6nlinde bulundurulmasi gerektigini belirtmislerdir.

Sarag ve Kahyaoglu (2011) finansal piyasalarda karsilasilan olaylar sebebiyle ya-
tinmailarin risk algilarinda ciddi degisiklikler oldugu varsayimi altinda, Turkiye'deki
yatirnmailarin risk istahini etkileyen sosyo-ekonomik ve demografik &zelliklerini belirle-
meyi amaclamislardir. Bu amagcla 31 bireysel yatirimcinin gergeklestirdigi hisse sene-
di islemlerine ait 01.01.2007-31.12.2009 dénemi verilerini kullanmislardir. Calisma
sonucunda, yash yatinmcilarin genc yatirimcilardan, emekli yatirmcilarin isci yatirm-
clardan, erkek yatirmcilarin kadin yatirmcilardan daha yiksek risk alma egilimine
sahip olduklarini tespit etmislerdir.
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Hillson ve Murray (2011) yaygin bir sekilde kullaniimakta olan fakat net olarak
kabul edilmis bir tanimi olmayan risk istahi kavrami ile risk tutumu arasindaki iliski-
yi incelemislerdir. Bu incelemeyle bireysel veya kurumsal yatirimcilarin risk alabilme
diizeylerini belirlemede iyi bir model olusturulmasina katki saglayacagini ifade et-
mislerdir. Arastirmada, riskin belirli esiklere ayrilmasi gerektigi ifade etmisler ve risk
tutumunun temel rollinl belirlemede Ug¢ asamali bir yaklasim 6nermislerdir.

Altay ve Yasar Akgall (2012) 08.07.1994-04.10.2011 ddénemi icin, CMAX yon-
temi ile elde edilmis olan borsa krizleri ile Kumar ve Persaud (2002) tarafindan ge-
listirilen risk istahi endeksi arasindaki iliskiyi incelemislerdir. Probit model ile yapilan
tahmin sonucunda, borsa krizlerinin % 50 sinyal seviyesinde %74.21 oraninda, esik
deger seviyesinde ise % 67.30 oraninda dogru tahmin edilebildigini belirtmislerdir.

Liu ve Tourani-Rad (2012) Japonya 6zelinde dort farkl Glkenin déviz kuru (USD
/ JPY, EUR / JPY, GBP / JPY, AUD / JPY ve NZD / JPY) ile para birimleri ve S&P 500
endeksi, Dow Jones EndUstriyel Ortalama Endeksi ve VIX endekslerinden olusan risk
istahi degiskenleri arasindaki iliskiyi tespit etmeyi amaclamistir. Yapilan analizler so-
nucunda, hisse senedi endekslerinin, Yen capraz kurlarini belirlemede, Dow Jones
Endustriyel Ortalama Endeksinin VIX endeksine gére daha énemli bir rol oynadigini
tespit etmistir. Ayrica analize dahil edilen déviz kurlarinin kiresel riskten kaginma
tutumlarindaki degisikliklere tepkisinde asitmetrik kanitlari oldugunu, piyasa riski art-
tiginda para birimlerinin keskin bir sekilde distigu sonucuna varmiglardir.

Bayazit Hayta (2014) teorik olarak bireylerin rasyonel kararlar vermesini engelle-
yen duygularinin sonucunda ortaya cikan finansal risk algisina etki eden psikolojik
etkenleri ve bu etkenlerin yatirim kararlari Gzerindeki etkilerini aciklamaya calismistir.
Calismasinda, erken yaslarda ve sistematik olarak finansal okur yazarlik egitimlerini
sunmanin bilincli yatirm kararlari almada etkili olacagini, online egitici iceriklerde yer
alan yatinm araclari, risk ve getiri bilgilerin yayginlastirilmasini énermistir.

Sarag vd. (2016) yaptiklari calismalarinda yerli ve yabanci yatirima risk istahinin
ve bu yatirimai tdrlerinin risk tutumlarinin tahmin edilebilirligi test etmeyi amaclamis-
lardir. Analizler sonucunda yerli yatirmai risk istahinin dogrusal ve esik etkisinin bu-
lunmadigini, yabanci yatirimai risk istahinin dogrusal olmadiginin fakat esik etkisinin
bulundugu sonucuna variimistir. Tahmin edilebilirlik agisindan ise yabanci yatirmci
risk istahinin sadece diusme egiliminde oldugu zaman dilimlerinde tahmin edilebilir
oldugunu ifade etmislerdir.

Finansal matematik alaninda yetersiz bir tanimlamaya sahip olan risk istahi kav-
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ramini ve naslil dlctlecegine agiklamaya yonelik ¢alismasinda Maraval (2017), Aaron
ve llling (2003) tarafindan gelistirilmis olan ankete, yeni eklemeler yaparak ve farkli

teknikler kullanarak risk istahi 6lcimind iyilestirmistir. Arastirma sonucunda, uygu-

lamada finansal olaylar karsisinda risk istahinin ani tepkiler verdigi gorilmekte iken,

ortaya konulan yéntemle ayri ayri endekslere dayali olarak sistematik bir rutin olus-

turarak, endeksleri karsilastirarak, piyasa hareketlerinin yakalanip yakalanamadiginin
ortaya konulabilecegini tespit etmislerdir.

Yatinimailarin riskten istahini etkileyen temel faktorleri riskten kaginma egilimi ve
makroekonomik faktérlerden kaynaklanan belirsizliklerdir. Bu faktorlerden riskten
kacinma egiliminin yatinmcinin fayda fonksiyonunundan etkilendigi ve ¢ok fazla
degismedigi goz 6nlne alindiginda, risk istahininin makroekonomik faktérlerden
onemli Olclide etkilendigi ifade edilebilir. Bu yaklasimla risk istahini etkileyen makro
ekonomik faktorleri belirlemeyi amaglayan Celik vd. (2017) 04.01.2008-31.03.2017
doénemini kapsayan veriler ile Tlrkiye dzelinde analiz yapmistir. Analiz sonucunda,
faiz oranlari, déviz kuru, para arzi ve merkez bankasi déviz rezervlerinin risk istahini
etkileyen faktorler oldugu sonucuna varmislardir.

Fettahoglu (2019) yabanci yatirmailarin yatirim kararlarinda etkili olan kredi te-
merrit swap (CDS) primleri ile yatirimai risk istahi arasindaki iliskiyi ortaya koymayi
amacladigi calismasinda, yerli ve yabanci yatirimai risk istahi verilerinin CDS primleri
Uzerinde anlamli bir aciklayiciliga sahip oldugu, yerli, yabanci ve kurumsal yatirimci
risk istahi ile CDS primleri arasinda anlamli ve negatif bir iliskinin oldugu sonucuna
varmistir.

Akdag ve iskenderoglu (2019) 2008-2016 yillari arasinda Merkezi Kayrt Kurulusu
tarafindan hesaplanan risk istahi endeksini hesaplama yapilan tim yatirma tipleri
acisindan MS GARCH yontemi ile rejim ayrimlari acisindan incelemislerdir. Analiz
sonuclarinda tim yatirimci tipleri icin risk istahi endeksinin dustik ve yliksek oylaklik
rejimlerine sahip olduklarini tespit etmislerdir. Bunun yaninda ekonomik kriz, siyasi
istikrarsizlik ile terdr olaylarinin, yiksek oynaklik rejimi donemlerine isaret ettigini
ortaya koymuslardir.

Qadan (2019) hisse senedi getirilirine ait oynak degisimini inceleyerek bu oynak-
Iik degisiminde yatirrmci duyarliiginin etkisini arastirmistir. 1980-2016 donemi igin
Fama ve French (2015) 5 faktor modelini ve yatirimai risk istahini kullanarak, hisse se-
nedi oynakligi Uzerindeki etkiyi ortaya koymustur. Calisma sonucunda, yatirimai risk
istahinin, oynakligin zaman icerisindeki degisimleri agiklamada ve tahmin etmede
onemli bir rol oynadi§i sonucuna varmistir. Ayrica risk istahi arttikca beklenen getiri
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ve oynaklikta olumlu bir etkinin olmasina sebep olan daha glvenli hisse senetlerin-
den daha spekulatif hisse senetlerine gecisin gerceklestigini belirtmistir.

iskenderoglu ve Akdag (2019) finansal istikrarin 6nemli gdstergelerinden biri
olan risk istahi ile makroekonomik faktérlerden petrol fiyati, déviz kuru, altin fiyati
ve faiz orani degiskenleri arasindaki nedensellik iliskisini arastirmislardir. 2008-2015
dénemini kapsayan haftalik veri seti ve Granger nedensellik testi kullanilarak yapilan
analiz sonucunda uzun vadede petrol fiyatindan risk istahina, kisa vadede altin fiyati
ve faiz oranindan risk istahina, kisa, orta ve uzun vadede ise déviz kurundan dogru
bir nedenselligin oldugu sonucuna varmislardir.

Petrol fiyatlarinin ve dalgalanmalarinin petrol arz ve talebi yaninda hisse senedi
piyasalarindaki yatirimailarin, finansal belirsizlikler ve risk istahlarindan kaynaklanan
soklardan da etkilendigini ifade eden Qadan ve Idilbi-Bayaa (2020) calismalarinda
petrol getirileri ile risk istahi arasindaki iliskiyi incelemislerdir. Yatirimai risk istahinin
sadece hisse senedi fiyatlarini tahmin etmede degil ayni zamanda petrol getirilerinin
tahmini icin de dnemli belirleyici oldugu sonucuna varmiglardir.

3. Veri, Yontem ve Bulgular

Bu ¢alismanin amaci farkli yatirrmai tiplerinin risk tutumlari arasindaki iliskiyi tespit
etmektir. Bu amacla MKK tarafindan Yabanc, Yerli, Yerli gercek, yerli tizel yatirim-
allarin risk tutumlarini temsil icin ayri ayri hesaplanan risk istahi endeksleri arasindaki
iliski arastirilacaktir.

Bu amacla yapilacak analizlerde yatirimci risk istahi endekslerinin hesaplanmaya
baslandigr 04.01.2008 tarihi ile verilerin temin edildigi 07.08.2020 dénemi haftalik
verileri kullaniimis ve ilgili veriler MKK'dan temin edilmistir. Calismaya kullanilan
degiskenlerin isimleri ve kisaltmalari Tablo 1'de sunulmustur.

Tablo 1. Degisken isim ve Kisaltmalari

Kisaltma Endeks ismi Veri Kaynagi
Yabanci Yabana Yatinmci Risk Istahi
Yerli Yerli Yatirnmai Risk Istahi )

- Merkezi Kayit Kurul
Yerli Gercek Yerli Gergek Yatirimci Risk Istahi eriez Rayit Rurulusu
Yerli Tlzel Yerli Tlizel Yatirimcr Risk Istahi

Zaman serisi verileriyle yapilacak analizlerde, sahte regresyon problemi ile karsi-
lagilma riski sebebiyle serilerin duragan duzeyleri ile dahil edilmeleri gerekmektedir.
Bu nedenle, kullanilan verilere éncelikli olarak duraganlik testi yapilacaktir. Vector
Auto Regressif Model (VAR) modellerde seriler belirli varsayimlari saglamalidirlar.
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Analizlere gegmeden 6nce olusturulan modeller icin uygun gecikme dizeyleri be-
lirlenecek, daha sonra belirlenen gecikme uzunluklari ile modellerin otokorelasyon,
degisen varyans ve temel istikrar problemlerinin tespiti icin sirasiyla LM, White
testleri yapilacak ve AR polinom ters kdklerine ait grafikler olusturulacaktir. ilgili
varsayimlar test edildikten sonra dediskenler arasindaki; nedensellik iliskisi Gran-
ger Nedensellik Testi ile, soklarin etkilerinin ve surelerinin tespiti icin Etki-Tepki
grafikleri olusturulacak ve Vector Auto Regressif analizi ile varsans degiskenliginin
faktorleri belirlenecektir. Yapilacak analizde Eviews 9 ekonometrik paket programi
kullanilmistir. Verilere ait tanimlayici istatistik verileri Tablo 2°de sunulmustur.

Tablo 2. Tanimlayici istatistikler

Yabana Yerli Yerli Gercek Yerli Tiizel
Ortalama 46.88562 50.96587 51.01061 49.80415
Medyan 47.53500 50.62500 50.86500 49.28000
Maksimum 70.20000 75.06000 73.64000 76.52000
Minimum 11.61000 17.97000 17.94000 18.68000
Standart Hata 13.35407 12.50019 11.95692 13.41057
Carpiklik -0.233753 -0.154056 -0.271109 -0.051223
Basilklik 2.096659 2.044336 2.207243 1.986115
Jarque-Bera 28.36491 27.64218 25.29091 28.47106
GoOzlem Sayisi 658 658 658 658

Yabanci, Yerli, Yerli gercek ve Yerli tlizel degiskenlerine ait zaman serilerinin du-
raganlik testleri Dickey-Fuller (1979, 1981) tarafindan gelistirilen Augmented Dickey-
Fuller (ADF) birim kok testi ile test edilmistir (Yilmaz ve Akinci, 2011: 369). Tablo 3
ilgili degiskenlerin ADF birim kok testi sonuclarini géstermektedir.
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Tablo 3. Degiskenlere Ait ADF Birim Kok Testi Sonuclari

Sabitli Sabitli ve Trendli
Degiskenler — —
t-Statistic Anlamlilik t-Statistic Anlamlilik
Yabanci -3.79464 0.0031 -3.80309 0.0169
Yerli -3.72187 0.0040 -3.74924 0.0199
Yerli Gercek -3.63668 0.0053 -3.69926 0.0230
Yerli Tlzel -3.83381 0.0027 -3.82212 0.0160
% 1 | -3.44010 % 1 | -3.97212
Kritik Degerler %5 | -2.86573 %5 | -3.41669
% 10 | -2.56906 % 10 | -3.13068

* % 1 ve ** % 5 énem dizeyini temsil etmektedir.

ADF birim kok testi sonuglar incelendiginde tim degiskenlerin sabitli modelde
istatistiksel olarak % 1, Sabitli ve trendli modelde ise % 5 énem dlizeyinde seviye de-
gerlerinde duradan olduklari tespit edilmistir. Degiskenlerin seviye dederlerinde du-
ragan olmalari sebebiyle, yapilacak tim analizlerde seviye degerleriile kullanilacaktir.

Risk istahi degiskenleri arasindaki nedensellik iliskisini belirlemek amaciyla Gran-
ger Nedensellik testi yapilacaktir. Granger Nedensellik testinin yapilabilmesinin 6n-
celikli sarti, olusturulacak VAR modeline ait uygun gecikme uzunluklarinin tespit
edilmesidir. Bunu icin VAR modeli haftalik veriler kullanildidi icin 6 gecikmeye kadar
tahmin edilmis, tahmin sonuglarina ait bilgi kriterlerinden en dusUk bilgi kriterinin ol-
dugu gecikme uzunlugunun uygun gecikme uzunlugu oldugu kabul edilmistir. Tah-
min edilen VAR modeli icin Final Prediction Error, Akaike ve Schwarz bilgi kriterleri
degerleri Tablo 4'te sunulmustur.

Tablo 4. Bilgi Kriterlerine Gore Uygun Gecikme Uzunluklarini

Bilgi Kriterleri
Gecikme Sayisi
FPE AIC SC
1 5.84423 13.1169 13.2545
2 4.80529* 12.9212* 13.1688*
3 4.83865 12.9281 13.2858
4 4.97489 12.9558 13.4236
5 5.03104 12.9670 13.5449
6 5.18877 12.9978 13.6858

A. Kaya, “Menkul Kiymet Yatirimailarin Risk Alma Egilimleri”,
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Tablo 4 incelendiginde, uygun gecikme uzunlugunun 2 oldugu belirlenmistir. Ne-
densellik analizine gegmeden 6nce, etki-tepki grafikleri ve varyans ayristirma analiz-
lerinin de yapilabilmesi icin modellerin otokorelasyon ve degisen varyans problemleri
varsayimlarin incelenmesi icin LM ve White testleri yapilmistir. Olusturulan VAR mo-
deline ait sirasiyla LM ve White testi analiz sonuclari Tablo 5'e gosterilmistir.

Tablo 5. LM ve White Testi Sonuclar

Gecikme Uzunlugu LM istatistik Degeri Olasilik
1 28.66846 0.0263
2 20.49023 0.1989
3 21.92120 0.1458
4 23.29920 0.1060
5 10.37944 0.8461
6 4.553330 0.9976
White Testi
Ki-Kare Degeri Serbestlik Derecegi Olasihik
443.402 400 0.0661

Modelin otokorelasyon problemi varsayimini test etmek amaciyla olusturulan Ho:
Modelde otokorelasyon vardir hipotezi, LM testi sonuglari incelendiginde 2 gecikme
uzunlugunda reddedilmis ve Granger Nedensellik testi icin belirlenen uygun gecikme
uzunlugu olan 2 gecikmede otokorelasyon probleminin de olmadi§i gordlmdstir.
Modelin degisen varyans problemi icin “H_: Model sabit varyanslidir” hipotezi White
testi ile incelenmistir. 5 gecikmeli VAR modeli icin yapilan White testi istatistiksel
olarak % 5 6nem dlzeyinde hipotez reddedilmistir. Olusturulan VAR modeli igin, 5
gecikme uzunlugunda otokorelasyon ve degisen varyans varsayimlarinin saglandig
tespit edilmistir.

Modelin temel istikrar varsayimini test etmek amaciyla VAR modelinin AR poli-
nom ters koklerine ait grafikler olusturulmustur. ilgili grafik Sekil 1'de gdsterilmistir.
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Sekil 1. AR Polinom Ters Kokleri Grafikleri
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koklerin birim cember icerisinde dagdilim

gosterdigi gortlmektedir. Bu durum modelin istikrar kosulunu sagladigini ifade et-

mektedir. Temel varsayimlar test edildikten sonra olusturulan (1,5) VAR modeli de-

giskenler arasindaki nedensellik Granger Nedensellik testi arastiriimistir.

Granger Nedensellik Testi, Granger (1969) tarafindan gelistirilmis, X ve Y gibi iki

degisken arasindaki iliskinin yonU tespit edi
nin mevcut degerinden ziyade, degiskenin

lirken. Y degiskininin degeri, X degiskeni-
gecmiste almis oldugu degerleri ile daha

iyi tahmin edilmesi durumunda, X degiskeninden Y degiskenine dogru Granger ne-

denselliginin oldugu ifade edilmektedir (Ch

aremza ve Deadman 1993:190).

Granger Nedensellik testi (2) ve (3) numarali denklemler ile incelenmektedir.

k1 k2
Yt =a, +Zath—i +ZﬂiXt—i +é,

i3 i=k4

Xt =Xo +ZZ:'XH +Z5in—i +Vv,

i=1 i=1

(2)
(3)

Degiskenler arasindaki nedensellik, (2) ve (3) numarali modellerde yer alan ba-

gimsiz degiskenin gecikmeli degerlerinin k
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atsayilarinin grup halinde sifira esit olup

ilarin Risk Alma Egilimleri”,
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olmadiginin sinanmasi ile belirlenmektedir. (2) nolu denklemdeki b, katsayist anlamli
iken, sifirdan farkli bir dedere sahip oldugu tespit edilir ise X degiskininin Y degiskeni-
nin nedeni oldugu ifade edilir. (3) nolu modelde de d katsayisi anlamli iken, sifirdan
farkli bir degere sahip oldugu tespit edilir ise Y degiskininin X degiskeninin nedeni
oldugu ifade edilir. Sadece (2) numarali denklemde yer alan b katsayisinin sifirdan
farkli olmasi X degiskininden Y degiskenine dogru tek yonli nedeni oldugu, sadece
(3) numarali denklemde yer alan d katsayisinin sifirdan farkli olmasi Y degiskininden
X degiskenine dogru tek yonli nedeni oldugu, (2) ve (3) numarali denklemlerde yer
alan b ve d katsayilarinin birlikte sifirdan farkli olmasi durumunda ise degiskenler
arasinda karsilikli nedensellik iliskisinin var oldugu ifade edilir. Tablo 6 Granger Ne-
densellik testi analiz sonuclarini géstermektedir.

Tablo 6. Granger Nedensellik Testi Sonuclari

Degisken Cifti Nedenselligin Yonu Ki Kare Anlamlilik
Yerli — Yabanci 76.835 0.000*
Yabanci - Yerli 14.799 0.011**
Yerli — Yerli Gergek 34.121 0.000*
Yerli Gergek -Yerli 20.787 0.000*
Yerli — Yerli Tuzel 37.167 0.000*
Yerli Tuzel -Yerli 18.239 0.002*
Yerli Gercek — Yerli Tlzel 35.384 0.000*
Yerli Tuzel -Yerli Gergek 30.759 0.000*
Yabanci - Yerli Tlzel 29.195 0.000*
Yerli Tizel -Yabanci 78.060 0.000*
Yabanci - Yerli Gercek 28.882 0.000*
Yerli Gercek -Yabanci 74.738 0.000*

* %1ve ** % 5 6nem dlizeyini ifade etmektedir.

Tablo 6'te yer alan veriler incelendiginde, Yabanci, Yerli, Yerli Gercek ve Yerli
Tuzel yatirman tiplerinin istatistiksel olarak % 1 6nem dlzeyinde karsilikli granger
nedensellik iliskisine sahip oldugu tespit edilmistir. Diger bir ifadeyle analize dahil
edilen yatinrma tiplerinden her hangi biri, diger yatirrma tiplerinin granger nedeni
durumundadir. Her hangi bir yatirimci risk istahinda meydana gelen degisim diger
yatirnmci tiplerini de etkilemektedir.

Yabanci, Yerli, Yerli Gercek ve Yerli Tlzel yatirima risk istahlar endekslerinin di-
namik iliskilerini belirlemek icin olusturulan etki-tepki grafikleri sirasiyla Sekil 2,3,4 ve
5'te sunulmustur.
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Granger nedensellik testi sonucunda ortaya konulan tim degiskenler arasinda-
ki cift yonli granger nedensellige istinaden, bu nedenselliklere ait dinamik iliskileri
tespit amaciyla etki tepki grafikleri olusturulmus ve Sekil 2, 3 ve 4'de sunulmustur.

Sekil 2. Yabanal Yatirnma Risk istahi Etki-Tepki Grafigi

; _ Yabanct Risk istamdan Yabanc: Risk Istahina Tepki Yabanes Risk Istamdan Yerk Risk [stahma Tepld

Yabanci yatirmai risk istahina ait dinamik iliskileri gosteren Sekil 2 incelendiginde,
Yabanci, Yerli, Yerli Gercek ve Yerli Tlzel yatirmar risk istahlari, Yabanci yatinmci
risk istahi Gzerinde yaklasik % 4'luk pozitif bir sok olusturmus, ikinci haftaya kadar
sok dlzeyi yaklasik % 2'ye dlismUs ve sokun etkisi yaklasik olarak kirkinci haftada
tamamen yok olmustur.
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Sekil 3. Yerli Yatinma Risk istahi Etki-Tepki Grafigi

Yerh Risk {stahmdan Yabanci Risk Istahma Tepki Yerli Risk Istahndan Yerh Risk Istahma Tepki

Yerli yatirimai risk istahinin dinamiklerini gésteren Sekil 3 incelendiginde, tim ya-
tinmai risk istahi tirlerinin, Yerli yatinmai risk istahini yaklasik % 4'luk pozitif bir sokla
etkiledigini, sok etkisinin ikinci haftada % 3'e distigunu ve etkinin yaklasik kirkinc
haftada ortadan kalktigi gérilmektedir.
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Sekil 4. Yerli Gercek Yatinma Risk istahi Etki-Tepki Grafigi

¢ Yerli Gergek Risk Istahindan Yerli Risk Istahma Tepki

Yerli Gergek Risk Istahmdan Yabanci Risk Istahma Tepki

Yerli Gergek yatirimar risk istahinin etki tepki grafigi incelendiginde de Yerli yati-
rimci risk istahindan yaklasik % 4 Itk pozitif, diger yatirmai tirlerine ait risk istahla-
rindan yaklasik % 3,5'luk pozitif bir sok olusturduklarini, etkinin yaklasik ikinci hafta-
da % 2,5"e dustigund ve genel olarak kirkincl haftada ortadan kalktigi sdylenebilir.
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Sekil 5. Yerli Tiizel Yatirima Risk istahi Etki-Tepki Grafigi

¢ Yerli Tiizel Risk Istahindan Yabanci Risk Istahma Tepli Yerli Tiizel Risk Istahmdan Yerli Risk Istahma Tepki

Sekil 5 incelendiginde ise tim yatirimai tlrlerine ait risk istahi endekslerinin, Yerli
Tuzel yatinma risk istahini Gzerinde % 4,5'lik pozitif bir sok olusturdugu, sokun
duzeyinin Yabanci yatirimar risk istahindan ikinci haftada % 3,5 dizeyine, diger yati-
rimai risk istahlarindan yine ikinci haftada yaklasik % 3’e distigu ve etkinin giderek
azalarak yaklasik kirkinci haftada yok oldugu gorilmektedir.

Etki-tepki grafikleri genel olarak degerlendirildiginde, bir yatirma tipi, diger tim
yatirimal tdrlerinin soklarindan ilk iki haftada ortalama % 3,5 oraninda pozitif olarak
etkilenmekte, etki azalarak ortalama kirkinci haftada ortadan kalkmaktadir. Diger
bir ifadeyle Borsa istanbul Pay piyasasinda faaliyet gdsteren yatirma tirleri, diger
yatirnmai tdrlerinden sirU psikolojisi ile etkilenmekte ve bu etki uzun bir stire devam
etmektedir.

Yabanci, Yerli, Yerli Gergek ve Yerli Tizel yatinmcilara ait risk istahlari arasin-
daki etkilerinin, oransal olarak soklarini tespit etmek amaciyla varyans ayristirmalari
hesaplanmistir (Akinci vd., 2014). Varyans ayristirma ile bir risk istahi degiskeninin,
kendisi ve diger degiskenler ile tepkilerini ylzdesel olarak tespit ederek, degiskenler
arasindaki icsellik ve dissalliklari da belirlemektedir (Kok ve Uygur; 2014). Yatirimc
risk istahlarina ait varyans ayristirma analizi sonuclari Tablo 7, 8, 9 ve 10'da sunul-
mustur.
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Tablo 7. Yabana Yatinma Risk istahi Varyans Ayristirma Sonuclan

Hafta Yabanci Yerli Yerli Gercek | Yerli Tlzel
1 100,0000 0,000000 0,000000 | 0,000000
2 86,90626 10,88140 0,539252 | 1,673094
3 84,07008 12,85198 0,461316 | 2,616626
4 82,06527 14,59827 0,548514 | 2,787951
5 81,68289 15,00841 0,616634 | 2,692072

10 79,91782 17,09435 0,504647 | 2,483186
15 77,14237 19,70252 0,957595 | 2,197515
20 74,18345 21,93692 1,894848 | 1,984786
25 71,58196 23,62189 2,948790 | 1,847368
30 69,52535 24,80735 3,896168 | 1,771131
35 68,01662 25,59799 4,645828 | 1,739556
40 66,97350 26,10082 5,188092 | 1,737588
45 66,28815 26,40604 5,552799 | 1,753005
50 65,85828 26,58241 5,782554 | 1,776757

Yabancl yatirimai risk istahinin gelecek haftalar icin 6ngori hata varyansi icinde
en buyuk paya sahip olan risk istahi, ilk haftalarda oldukga distk olmasina ragmen
ozellikle kirkinci haftadan sonra yaklasik % 26'lik pay ile Yerli yatirimai risk istahidir.
ikinci en yiiksek paya sahip olan risk istahi ise, yine ilk haftalarda % 0,5 civarlarinda,
otuzuncu haftadan sonra ise ortalama % 5 civarinda olan Yerli Gergek yatirimar risk
istahidir. Yabanci yatinimai risk istahi ayni yatirimci grubunu ilk bes haftada ortalama
% 85 oraninda etkilemekteyken, Yerli yatirmcilarin risk istahinda meydana gelen
artis, yabanci yatinmai risk istahi Gzerinde 6nemli bir artisa sebep olmaktadir. Yerli
Gergek yatirimailarin risk istahlarindaki artis ilk haftalarda ortalama % 0,5 civarinda,
yirminci haftadan sonra ise % 5 civarinda yabanci yatirimcilarin risk istahinin artmasi-
na sebep olacak ve pay piyasasindaki yabanci yatirimci payini da artiracaktir.
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Tablo 8. Yerli Yatinma Risk istahi Varyans Ayristirma Sonuclari

Hafta Yabanci Yerli Yerli Gercek | Yerli Tlzel
1 85,57770 14,42230 0,000000 0,000000
2 87,20921 9,606825 0,701225 2,482744
3 88,51885 7,036453 0,569396 3,875302
4 88,94427 6,098407 0,644906 4,312417
5 89,52119 5,357179 0,670652 4,450983

10 89,45703 4,209011 0,542194 5,791764
15 87,87578 4,618608 0,773589 6,732026
20 85,78336 5,408225 1,486428 7,321983
25 83,73209 6,207241 2,415745 7,644926
30 81,97769 6,879811 3,344606 7,797892
35 80,60307 7,390739 4,150581 7,855611
40 79,59434 7,751602 4,787753 7,866306
45 78,89298 7,991799 5,257624 7,857596
50 78,42792 8,143438 5,585044 7,843595

Yerli yatinmai risk istahi varyans ayristirma sonuclari incelendiginde, yerli yatirim-
alarin en fazla Yabanc yatirmar risk istahi soklarindan etkilenmektedir. Yabanc
yatinmal risk istahi ilk hafta % 85 oraninda etkilemekteyken besinci haftaya kadar
giderek artarak % 89'a ¢ikmis, sonraki haftalarda azalarak etki ellinci haftada % 78’e
kadar dismustdr. Yeri yatiima risk istahi Yabanci yatirma tipi sonrasinda kendi
soklarindan ilk hafta % 14 oraninda, genel olarak ortalama % 7,25 oraninda etkilen-
mektedir. Yerli Tlzel yatirnmai risk istahi soklarindan ise ilk hafta goériilmemekte iken
takip eden haftalarda artarak ellinci haftada etki % 7,84'e yUkselmistir. Yerli gercek
yatirnmai risk istahi ise yerli yatinnmai risk istahini ilk hafta etkilemezken, etkisi distk
oranlarda artarak ellinci haftada yaklasik %5,58'e kadar yikselmektedir.
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Tablo 9. Yerli Gercek Yatinma Risk istahi Varyans Ayristirma Sonuclari

Hafta Yabanci Yerli Yerli Gercek | Yerli Tlzel
1 82,43771 15,48821 2,074082 0,000000
2 86,29952 10,19741 1,309831 2,193238
3 87,93517 7,365686 1,096824 3,602317
4 88,59049 6,361177 0,890073 4,158257
5 89,21256 5,643465 0,807446 4,336530

10 88,52915 4,463925 0,899681 6,107242
15 86,00036 4,754064 1,775127 7,470451
20 83,25121 5,384084 2,985062 8,379643

25 80,82377 6,020770 4,233573 8,921885

30 78,88138 6,550912 5,348968 9,218741

35 77,42660 6,948309 6,256599 9,368490

40 76,39233 7,224706 6,945890 9,437076

45 75,68929 7,405378 7,441020 9,464310

50 75,23056 7,516954 7,780127 9,472358

Tablo 9 incelendiginde Yerli Gercek yatirimal risk istahinin en fazla Yabanci ya-
tinma risk istahinin soklarindan etkilendigi goérdlmektedir. Bu etki ilk hafta yaklasik
% 82 iken etki onuncu haftaya kadar artarak yaklasik % 89'a kadar yikselmis ve
ellinci haftaya kadar dustk oranlarda azalarak yaklasik % 75'e kadar azalmistir. Yerli
Gercek yatinmai risk istahi ikinci olarak Yerli yatirma risk istahi soklarindan etkilen-
mektedir. Etki ilk hafta % 15 olarak gerceklesmis ve onuncu haftaya kadar yaklasik
% 4,75'e kadar dusmdistlr. Takip eden haftalarda soklar artarak ellinci haftada %
7,51'e ulasmistir. Yerli Gercek yatirimcilar Uglinct olarak Yerli Tlzel yatinmar sok-
larindan etkilenmistir, bu etki ilk hafta gérilmezken ikinci haftada % 2,19 ve takip
eden aylarda da artarak ellinci haftada yaklasik % 9,47'ye cikmistir. Yerli Gercek
yatinimai risk istahi kendi soklarindan ise ilk hafta % 2,07 oraninda etkilenmekte, on
haftaya kadar bu etki % 0,9 ‘a kadar azalmig ve takip eden haftalarda ylkselerek %
7,78'e ulagmistir.
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Tablo 10. Yerli Tiizel Yatirnma Risk istahi Varyans Ayristirma Sonuclari

Hafta Yabanci Yerli Yerli Gercek | Yerli Tlzel
1 81.73066 14.40656 2.000442 1.862343
2 84.69651 9.514047 4.316149 1.473295
3 87.63449 6.919601 3.986785 1.459123
4 88.46095 5.932269 4.269325 1.337461
5 89.10550 5.122517 4.559757 1.212225

10 90.47690 3.873175 4.262087 1.387838
15 90.40729 4.284295 3.569743 1.738673
20 89.41086 5.154014 3.410234 2.024895
25 88.05510 6.074195 3.669363 2.201338
30 86.70416 6.874826 4.130550 2.290460
35 85.54579 7.500042 4.628791 2.325381
40 84.64348 7.952927 5.071395 2.332195
45 83.98891 8.262074 5.421733 2.327285
50 83.54078 8.462585 5.677246 2.319388

Yerli Tlzel yatirrmci varyans ayristirma sonuglarini gosteren Tablo 10 incelendigin-
de ise, bu yatirimai risk istahinin diger yatirimci tiplerinde olugu gibi en fazla Yabanci
yatirimai risk istahi soklarindan etkilenmektedir. Yabanci yatirimar risk istahi ilk hafta
Yerli Tlzel yatinimai risk istahini % 81,73 oraninda etkilenmekteyken, ilk on haftada
bu oran % 90,5e yikselmis takip eden haftalarda azalarak ellinci haftada % 83,54'e
kadar azalmustir. Yerli Tlzel yatirimal risk istahi, ikinci sirada Yerli yatirimci risk istahi-
nin soklarindan etkilenmektedir. Yerli yatinmai risk istahinin soklari ilk hafta % 14,4
oraninda etkilemekte, ilk on haftada soklar azalarak % ,87'ye kadar dismustur. Sok-
larin etkileri onuncu haftadan sonra artmaya baslamis ve ellinci haftada % 8,46'ya
kadar yukselmistir. Yerli Tlzel yatinmai risk istahini Gglinct sirada etkilen degisken
Yerli Gergek yatinmai risk istahi soklaridir. Bu soklar ilk hafta % 2 ile baslamis ve
besinci haftaya kadar artarak yaklasik % 4,5'e ulagmistir. Etki yirminci haftaya kadar
azalmis daha sonra da tekrar artarak ellinci haftada % 5,67'ye yukselmistir.

Varyans ayristirma sonuclari genel olarak ele alindiginda, tim yatirimai risk istah-
lari Gzerinde Yabanci yatirimal risk istahi soklarinin % 75'in Gzerinde ekili oldugu go6-
rilmektedir. Genel olarak yatirimcilar yabanci yatirimci risk algisindan énemli oranda
etkilenmekte ve dnemli bir stirl psikolojisi gdstermektedir. Yabanci yatinmcilarin pay
piyasalarina olan risk algisinin veya yatirim talebinin artmasi diger yatirimcilar Gzerin-
de de pozitif bir etki olusturmaktadir. Bu nedenle Borsa istanbul pay piyasasinin ca-
zibesinin yabanci yatirmcilar icin artirilmasi, bu duruma paralel olarak tim yerli yati-
rimci tlrlerinin de yatirmlarini artirmasi yoninde bir etki olusturacagi ifade edilebilir.
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4. Sonuc

Risk istahi finansal piyasalarinda bir performans 6l¢lti olarak kullanilmasi yanin-
da, makroekonomik faktorler sebebiyle ortaya cikan belirsizlikler ve bireysel olarak
riskten kaginma egilimi olmak UGzere iki temel faktérden etkilenmektedir. Makro-
ekonomik faktorler tim yatirimcilar icin benzer OlclUtler ortaya koyabilmekteyken,
bireylerin riskten kacinma egilimlerinin tespit edilebilmesi varlik fiyatlarinin ve piya-
sanin yonunu belirlemede daha da 6nem kazanmaktadir. Tlrkiye'de ise bircok farkli
yatinm grubu icin Merkezi Kayrt Kurulusu (MKK) ile Ozyegin Universitesi tarafindan
hesaplanan MKK tarafindan kamuya duyurulan Risk istahi Endeksi (RISE) &nemli bir
risk 6lcitl olarak kabul edilmektedir.

Bu calismanin amaci, Borsa istanbul’da islem yapan Yabana, Yerli, Yerli gercek,
yerli tlzel yatinmailarin risk tutumlarr arasindaki iliskinin belirlemektir. Bu amacla ya-
pilacak analizlerde MKK'dan temin edilen 04.01.2008-07.08.2020 dénemi haftalik
verileri kullanilarak Yabanci, Yerli, Yerli gercek, Yerli Tlzel yatinnmailarin risk istahi
endeksleri arasindaki nedensellik iliskisi, degiskenler arasindaki soklarin etkilerinin ve
sUreleri incelenmistir.

Yatirimcai risk turlerine ait risk istahi endeksleri arasindaki nedensellik iliskisi
Granger Nedensellik Testi ile analiz edilmistir. Yapilan analiz sonucunda Yabanci,
Yerli, Yerli gercek, Yerli Tlzel yatirmcilarin risk istahi endeksleriyle olusturulan ikili
degisken ciftlerinin tamaminda karsilikli nedensellik analizi tespit edilmistir.

Risk istahi endeksinin, diger risk istahi endekslerinden etkilenme dereceleri ve
srelerinin tespiti icin Etki-Tepki grafikleri olusturulmustur. Grafikler incelendigin-
de, genel olarak bir risk istahi endeksinin diger endekslerden yaklasik 2 haftalik
strede, % 3 ile % 4 arasinda pozitif etkilenme derecesinin sahip olduklari ve etki-
ninde kirkinci hafta civarinda tamamen ortadan kalktigr gortlmustir.

Olusturulan VAR modelleri ile yapilan Varyans Ayristirma analizleri sonucunda
ise tlm risk istahi endekslerinin, Yabanci yatirimai risk istahi endeksinden yaklasik
% 80 civarinda etkilendigi sonucuna varilmistir. Diger bir ifadeyle Yabanci yatirmcai
risk istahi tim yatinmacr gruplarina ait risk istahini buydk bir oranda etkilemekte
oldugu ve yatirimci gruplarinin Yabanci yatirimcilari takibi konusunda surd psikolo-
jisine sahip olduklari ifade edilebilir. Yerli yatirima risk istahinin soklarindan % 2,7
oraninda yabanci yatirimar etkilenmekte iken diger yatirrmai risk istahlarini yaklasik
% 14 etkilemistir. Yerli Gercek yatirimai risk istahi endeksi soklarindan% 9,6 oranin-
da kendi endeksi, % 5,9 oraninda Yerli yatirmci ve % 4,7 oraninda ise Yabanci ve
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Yerli TGzel yatinmai risk istahi etkilenmektedir. Yerli Tlzel yatirimai risk istahi endeksi
soklarindan ise sirasiyla % 9,8 oraninda Yerli Gercek yatirmci, % 8,5 oraninda Yerli
yatirimcel, % 3,1 oraninda Yerli Tlzel yatirimci ve % 2,4 oraninda kendi risk endeksi
etkilenmektedir.

Genel olarak degerlendirildiginde calismaya konu olan Yabanci, Yerli, Yerli ger-
cek, Yerli Tzel yatinmailarin risk istahi endekslerinin uzun dénemde beraber hareket
etmektedirler ve aralarinda nedensellik iliskisi bulunmaktadir. Bu durum yatirimci
tdrleri arasinda risk istahi arasinda stirt psikolojisinin var oldugu seklinde yorumlana-
bilir. Ayrica tim yatirimci tlrlerinin ylksek oranda yabanci yatirimcilar etkisi altinda
kalmaktadirlar.

Risk istahinin artmasinin, piyasaya olan yatirim hacminin ve piyasalardan olan
beklentinin de artmasi anlamina gelmesi sebebiyle Borsa istanbul’a yabanci yatirim-
alarin ragbetinin artiriimasina yonelik olarak yapilacak etkinlikler ve dizenlemeler
diger yatinmallarin da benzer yénde hareketine sebep olacagindan Borsa istanbul
islem hacminde 6nemli bir artisa sebep olacak ve piyasada olusacak volatilitenin
de azalmasina yol acacaktir. Borsa istanbul’da yatinm yapan yatirmailar ézellikle
yabanci yatirnmcilarin risk istahlarini takip ederek borsanin yoni hakkinda fikir sahibi
olabilecekler ve dogru yatirm karari vereceklerdir. Risk istahi ile ilgili bundan sonra
yapilacak calismalarda, borsa endeksleri, makroekonomik faktorleri, alternatif yati-
rim araglari gibi degiskenler ile risk istahi arasindaki iliskilerin incelenebilir.
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Tiirkiye Ekonomisine iliskin Bir
Makroekonometrik Model Uzerinde
Bifurkasyon Analizi

Unal Eryilmaz’

Oz

Bifurkasyon teorisi, dinamik sistemlerin analizi icin dnemli bir aractir. Dinamik mak-
roekonomik sistemler, belirli kosullar altinda parametre dederleri degistiginde belirli tlr-
lerde bifurkasyonlar gosterebilir. Bu calismada, Aysoy ve Kipici (2005) tarafindan ge-
listirilen Tlrkiye Ekonomisi Makroekonometrik Modeli kullanilarak, Tdrk ekonomisinde
bifurkasyona yol acan faktorler incelenmistir. Modelin, tahmin edilen parametreleri %95
glven araliginda degistiginde sabit durum ve periyot katlayan-2 bifurkasyonlari sergiledi-
gi gorilmustur. Enflasyon orani parametresindeki degisim, her iki bifurkasyon tirtne yol
acarken, devallasyon orani ve beklenen enflasyon parametrelerindeki degisim sadece

kararl durumda bifurkasyonuna yol agmaktadir.

Anahtar Kelimeler: Bifurkasyon, Sabit durum catallanmasi, Periyod-Katlama 2
catallanmasi, Es-Boyut 1, Tlrkiye ekonomisi.
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Abstract - Bifurcation Analysis on a Macroeconometric
Model for Turkey’s Economy

Bifurcation theory is an important tool for the analysis of dynamical systems. Dynam-
ic macroeconomic systems can exhibit certain types of bifurcation when parameter val-
ues change under certain conditions. In this study, using the Quarterly Macroeconomic
Model of Turkish Economy developed by Aysoy and Kipici (2005), the determinants
causing the bifurcations in the Turkish economy are examined. It has been observed
that the Model exhibits steady-state and period-doubling 2 bifurcations when the pre-
dicted parameters are changed within 95% confidence interval. While the change in the
inflation rate parameter causes both types of bifurcation, the changes in the devalua-
tion rate and the expected inflation parameters only cause steady-state bifurcation.
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1. Giris

Ekonomik istikrar ve strdurUlebilir bdytGme, Tdrkiye gibi bircok gelismekte olan
ekonomi icin temel sorunlardir. Diinya ekonomileri yakinsadikca ekonomik dongu-
ler, nispeten azalmaya ve daha uzun zaman araliklariyla gerceklesmeye yiiz tutsa
da, pek cok gelismekte olan ekonomide henliz bdyle bir gelisme gérilmemektedir.
Aksine, siyasi istikrarsizliklar, borg krizi, yanlis maliye ve para politikalari nedeniyle,
ekonomik istikrarin saglanmasi ve surdirilmesi hala bu Ulkeler icin zor bir hedef-
tir. Gelismekte olan ekonomilerdeki istikrarsizli§gi anlamak icin, geleneksel ekonomik
analizin Otesinde daha gelismis yontemler kullanmak gerekir. Bifurkasyon teorisi,
dinamik ekonomik sistemlerin analizi icin anahtar bir aractir. Bifurkasyonlarin varligi,
gelismekte olan ekonomilerdeki dénguselligi aciklamaya yardimci olabilir. Bifurkas-
yonlari incelemek, belli kontrol parametrelerinde degisikligi takiben sabit noktalar
(fixed points), limit donguleri (limit cycles), yoriingeler (orbits) vb. gibi “wandering”
olmayan kimelerin kararliigindaki degisimler hakkinda bilgi saglar ve bu degisiklik-
lerin ve kararli durumdan kararsiz duruma veya tam tersine gegislerin modellenmesi-
ne yardimci olur. Bifurkasyon analizini kullanarak, sistemlerin parametre degisiminin
neden oldugu dinamik davranis degisikliklerini niteliksel olarak tahmin etmek muim-
kin olabilmektedir. Parametrelerdeki degisiklik, sistemin kararliiginda bir degisiklige
neden olur. Bu nedenle bir bifurkasyon noktasi, sabit noktalarin ve periyodik yorin-
gelerin sayisi, tlrl ve kararlihgr gibi sistem dinamiklerinin ¢zelliklerinde niteliksel bir
degisikligi gosterir.

Bu calismanin amaci, kullanilan modelin parametre uzayinda gercek verilerden
hareketle tahmin edilen herhangi bir bifurkasyon noktasi olup olmadigini bulmak ve
varsa bu bifurkasyonlarin tirlerini ve sinirlarini tespit etmektir. Bifurkasyon sinirlari
parametrelere bazi fiziksel kisitlamalar getirebilir ve bazi parametreler bifurkasyon
sinirinin Otesine gecerken sistemin nasil davrandigini gérmek yararlidir. Dahasi, bifur-
kasyon sinirlari tim parametre uzayini alt kiimelere béldikge, bu alt kiimelerin her
birinde farkli tir dinamikler gézlemlenebilir. Onceki arastirmalarda yiritilen nime-
rik ve analitik deneylerden elde edilen gdzlem sonuglari, bu calismalarin farkli dina-
mik modellerle strdUrilmesini dnemli ve gerekli kilmaktadir. Bu nedenle calismada,
Aysoy ve Kipici'nin (2005) Turkiye Ug Aylik Makroekonometrik Modelini kullanilarak
makro ekonometrik modellerde bifurkasyon olgusu incelenecektir. S6z konusu Mo-
delin, politika analizi icin belli 6lclide Merkez Bankasi tarafindan gecmis yillarda de-
gerlendirildigi bilinmektedir. Kullanilan Model, enflasyon sirecindeki i¢sellestirilmis
beklentileri (endogenized expectations) dikkate alan, Tirkiye ekonomisi icin kilcuk
Olcekli, Gg aylik bir modeldir. Model, degiskenlerde dogrusal olmayan ancak para-
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metrelerde dogrusal olan eszamanli yapisal denklemlerden olusmaktadir.

Calismada ilk olarak, olasi bifurkasyonlar icin modelin tahmini parametre uzayi
incelenecektir. Bulunan herhangi bir bifurkasyonun varligi ve tlr, modelin kararlilik
ozellikleri ve politika segimi icin oldukga bilgilendirici olabilir. Herhangi bir bifurkasyo-
nun bulunmasi halinde, bifurkasyon sinirlarinin belirlenmesi, politika yapicilarin, eger
varsa, istikrarsiz parametreleri istikrarsiz bolgeden istikrarli bolgeye kaydirmalarina
yardimci olabilir. Bu amacla, basit maliye politikasi kurallarinin durgunluk sirasinda
vergi oraninin dislrtlmesi, kamu bor¢lanmasi veya transfer 6demelerinde artis gibi
maliye politikasi araclarinin veya gecelik faiz oranlarinda bir kez goérdlen disus, enf-
lasyonist beklentilerde keskin bir dists ve déviz kurlarinda artis gibi para politikasi
araglarinin modelin ¢esitli degiskenlerine etkilerini deneylemek de mimkin olabile-
cektir. Geleneksel ekonomik analiz bakis acisindan, belirli durumlarda bu tur politi-
kalardan dengeleyici bir etki beklense de, modelin dinamik davranislari Gzerinde her-
hangi bir farkli dengeleyici etki olup olmadigi incelenecektir. Bunun yani sira maliye
ve para politikasi degiskenlerini iceren politika araclarinin farkli kombinasyonlarinin
modelin kararliligi Gzerinde etkilerinin sinanmasi da mimkunddir.

2. Literatiir Taramasi

Dinamik sistemler - kesikli veya surekli, dogrusal veya dogrusal olmayan - bazi pa-
rametrelere dissal olarak baglidir. Modelin bazi dissal (kontrol) parametreleri degis-
tiginde, modelin nitel davranisi da degisebilir. Yeni sabit (denge) noktalar (fixed po-
ints) ortaya cikabilir veya mevcut sabit noktalar kaybolabilir veya kararlilik/duraganlik
halleri degisebilir. Dinamik sistemlerdeki bu tir niteliksel degisikliklere bifurkasyon
(catallanma) denir ve bu degisikliklerin gerceklestigi parametrelerin degerlerine bi-
furkasyon noktalari (bifurcation points) denir.

Matematik ve mihendislik literatirlerinde dinamik sistemlerin kararlihdi ve bifur-
kasyonu Uzerine kapsamli ¢alismalar olmakla birlikte ekonomide bifurkasyon gorece
yeni bir calisma alanidir. Bununla birlikte, dinamik sistemlerin 6zellikle dogrusal ol-
mayan hareketlerini anlamak ve sistemin davranislarinin parametre degerlerine olasi
bagimliigini anlamak icin dinamik ekonomik sistemlerin bifurkasyon analizi giderek
gelisen bir literatdre sahiptir.

Dinamik ekonomik sistemlerin ¢esitli tlrlerde bifurkasyon davranisi gosterebilece-

gi onceki calismalarda ortaya konmustur. Dinamik ekonomik sistemlerde karsilasilan
en yaygin bifurkasyon tirleri eyer digimu (saddle node), transkritik (transcritical),
dirgen (pitchfork) ve Hopf bifurkasyonlaridir. Ornegdin, Bala (1997) ve Scarf (1960)
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tarafindan tatonman (tatonement) strecindeki dirgen ¢atallanmalari, Barnett ve He
(1999, 2002) tarafindan surekli zamanli makroekonometrik modellerde transkritik
ve iki es-boyutlu (co-dimension 2) catallanma, Barnett ve He (2002, 2006) tarafin-
dan Euler denklemi makroekonometrik modelde tekillik bifurkasyonlari, Dobrescu
ve Opris (2007) tarafindan Kaldor is dongusu (business cycle) modelinde Neimark-
Sacker catallanmasi ve Benhabib ve Nishimura (1979), Boldrin ve Woodford (1990),
Dockner ve Feichtinger (1991) ve Nishimura ve Takahashi (1992) tarafindan blylime
ve is dongust modelleri ile Barnett ve Duzhak'in (2007)'in ABD icin Euler denklemi
makroekonometrik modelinde Hopf catallanmasi ekonomi literattiriinde bu konuda
yapilan calismalardan bazilaridir. Barnett ve Eryilmaz (2013)'in Clarida, Gali and Gert-
ler (2002) Modeli Uzerinde, Barnett ve Eryilmaz (2014)'in Gali ve Monacelli (2005)
tarafindan gelistirilen acik ekonomi Yeni Keynes Model Gzerindeki yaptiklari analitik
ve nlmerik calismalarda s6z konusu modellerin pekcok varyasyonunda Hopf bifur-
kasyonu tespit edilmistir.

Grandmont (1985), tek boyutlu ve strekli bir ekonomik modelde belirli bir aralik-
ta periyot katlama (period-doubling) bifurkasyonlarinin ortaya ¢iktigini, ardindan ola-
si bir kaotik davranisin yani sira istikrarli bir ddnginin (cycle) varligini tespit etmistir.

Dogrusal olmayan dinamik sistemlerde catallanmalar kaosa gegise yol acabilir.
Kaotik sistemlerde, kaosa evrilmeden once sonsuz dizeyde bifurkasyonlar olusur.
Catallanma analizi, cesitli makroekonomik modellerin dinamik davranisini analiz
etmek icin de kullanilmistir. Barnett ve He (2006)'nin vurguladigi gibi, catallanma
sinirlarini analiz etmek, 6zellikle gercek parametre degerleri bilinmediginde bir sis-
temin dinamik 6zelliklerinin anlasilmasina yardimci olur. Dinamik bir sistemde catal-
lanmalarin varlidi, bu parametreler catallanma sinirinin farkl taraflarinda oldugunda
parametre uzayindaki yakin parametre degerlerine karsilik gelen farkli ¢c6zimlerin
varligini gosterir. Bu durumda sinirin bir tarafindaki sistemin dinamik 6zellikleri diger
taraftakilerden oldukca farkl olabilir. Sonug olarak, bir sistemin dinamik ozellikleri
hakkindaki cikarimlarin saglamhgi, bu tdr sinirlarin belirlenmesine ve parametre de-
gerlerinin sinirlara gére konumuna baglidir.

Makroekonomik modellerin parametreler yoluyla ekonomi politikalarindaki de-
gisimlere tepkilerinin incelenmesinde bifurkasyonlar dnemli bir ¢erceve teskil eder.
Bifurkasyon noktalarinin yerini bilmek, dinamik bir ekonomik modelde uygulanacak
politikalarin belirlenmesinde ¢ok 6énemlidir. Barnett ve Eryilmaz (2013, 2014)'In be-
lirttigi gibi, bir istikrar politikasinin secilmesi, baslangicta istikrarsiz bir durum oldugu-
nu varsayarsak, sistemi bifurkasyona ugratarak istikrarsiz bélgeden istikrarli bolgeye
gecirmek icin gerekli politikanin belirlenmesi olarak gorulebilir.
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Barnett ve Eryilmaz (2014) bifurkasyon olgusunu (¢ denklemli bir Yeni Keynesyen
bir model kullanarak analiz etti: Ekonominin talep tarafini temsil eden ileriye déniik
(forward-looking) bir IS egrisi, ekonominin arz tarafini temsil eden bir denklem ve
l¢ alternatif formulasyonlu bir para politikasi kurali. Modelin parametre uzayinda bir
Hopf catallanmasi buldular. Ayrica Yeni Keynesyen modelde alternatif para politikasi
kurallarini incelediler ve Hopf Bifurkasyon Teoremini karsilayan kosullari tespit ettiler.

3. Yontem
3.1. Model

Turk ekonomisi icin ilk makroekonometrik model calismasi Bulutay (1967) tara-
findan yapilmistir. O zamandan beri bircok ekonomist ve arastirmaci, farkli perspek-
tiflerden ve farkli yapisal 6zelliklere sahip makroekonometrik modeller olusturdu.
Gorece en yeni modellerden biri, Turkiye Merkez Bankasi'ndan iki iktisatgl olan Ay-
soy ve Kipicl (2005) tarafindan gelistirilmistir. Onlarin modeli, daha 6nce bu amacla
Uygurun (1991) kullandigi modelin yerine, Merkez Bankasi tarafindan politika anali-
Ziicin bir dereceye kadar dahil edilmistir. Tipki Uygur (1991) gibi, Turkiye icin Merkez
Bankasl U¢ Aylik Ekonometrik Modeli degiskenlerde dogrusal olmayan ancak para-
metrelerde dogrusal olan eszamanli yapisal denklemlerden olusmaktadir ve Merkez
Bankasi tarafindan yuritalen is anketlerine dayanarak enflasyonist strecteki icselles-
tirilmis beklentilerin agik bir sekilde ele alindigi, klictk olcekli Gg aylik bir modeldir.

Calismada, Turkiye Cumhuriyet Merkez Bankasi’'nin ge¢miste bir 6lclide para po-
litikasi simUlasyonlari icin kullandigi, Aysoy ve Kipicl (2005) tarafindan gelistirilen
Turkiye Ekonomisinin U¢ Aylik Makroekonometrik Modeli kullaniimistir. Model, sabit
katsayilari olan, kesikli zamanli dogrusal bir modeldir. Model, en kicuk kareler (or-
dinary least squares (OLS)) yontemiyle 1987'nin ilk ¢eyreginden 2002'nin Uglincl
ceyregine kadar olan dénemi kapsayan Uc aylik veriler kullanilarak tahmin edilmistir.
Modelde, 17 davranissal denklem ve 14 esitlik bulunmaktadir. Dissal (exogenous)
degiskenlerin sayisi 22 olup, bunlardan 11'i kukla degiskenlerdir. icsel aciklayici de-
giskenler bazi non-lineerlikler icermekle birlikte katsayilarda dogrusal bir modeldir.
Model doért bloktan olusmaktadir. (1) fiyat, (2) para, (3) dis ticaret ve (4) kamu
maliyesi. Bunlara ilave olarak, genel ekonomik faaliyet icin gercek GSYiH denklemi
bulunmaktadir.

Fiyat blogunda, tc¢ enflasyon &lclst vardir: (i) TEFE (WPI), (i) TUFE (CPI), (iii)
GSYIiH deflatorii (DEF). Ayrica Aysoy ve Kipicl (2005) modeli TL / USD kuru, 3 aylik
mevduat faizi, bono faizi (i-") ve fiyat beklentilerini (IT¢) de tahmin etmektedir:
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Modelin parasal blogunda, Aysoy ve Kipici (2005), reel para talebi (RCI) ve dar
anlamda para arzi (M1)'deki degisimi (RM1), reel GSYiH'nin (RGDP), fiyat beklenti-
lerindeki degisim (I1¢) ve bu degisimin gecikmeli (lagged) degerinin bir fonksiyonu
olarak modellerken; kendi getirisi (Ri°)'ne gdre gercek zamanli mevduatlar (RDEP)
ve denklemdeki alternatif getirisinin bir 6l¢tsi olarak déviz kurundaki yillik degisimi
(e/e,,) de modele dahil etmistir. Son olarak déviz mevduati (DED), denklemde gece-
lik reel faiz orani (RiV) ve bu oranin gecikmeli degeri ile aciklanmistir:
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Modelin dis ticaret blogunda reel ithalat (M/PM) ve reel ihracat sisteme asagidaki
sekilde dahil edilmistir:

M,/PM, M( RGDP e, |WPI,

= , ,AR(l)j (11)
M, ,/PM,_, RGDF_, "e,_,/WPI,_,

M

t

X, _ [ _RGDF, ’ e, /WPI, ’X,_l (12)
RGDP_, e_ /WPI,_, M,

Konsolide blit¢e blogunda Ug¢ denklem vardir. Biri, modelde dissal olarak dikkate
alinan faiz 6demesi hari¢ bitce harcamalari (BEX) icindir. Diger iki denklem, dogru-
dan (DT) ve dolayl vergileri tahmin etmek icindir:
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BEX, | DEF, _ BEY RGDP, ’BEXH/DEFL1 (13)
BEX, ,/DEF_, RGDP_, BEX, ,/DEF,

= DT[(ITR *(RGDF, —RGDE_,)) Mj (14)

DT,_,/DEF,_, 'DT,_;/DEF,_

TTR /DEF, _ ... RGDP, TR, | DEF,_, (15)
TTR,,/DEF,, RGDP_,’TTR, ./ DEF,

TBR,/ DEF, _TBR RGDP, , TBR, ,/DEF,_, (16)
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Ve genel ekonomik aktiviteyi temsilen reel GSYIH (RGDP) asagidaki denklemle

belirlenmistir:

T bill
RGDP RGDP[ (1+i/-"")  cps_ /DEF., PcU, RGDP”J a7

RGDP_, DEF,/DEF,_,’ CPS, ,/DEF, .’ PCU, ,” RGDP_,

3.2. Varsayimlar

Bifurkasyon degerleri ve sinirlari, sistemin Jakobiyen 6zdegerleri (eigenvalues) ve

caprazlik (transversality) kosullarinin sayisal ve analitik prosedirlerle incelenmesi su-
retiyle, sinira yakin ve sinir noktasinda sistemin dinamiklerinin dogasina goére belirle-
nebilir ve siniflandirilabilir. Strekli zamanda bir diferansiyel denklem sistemi ve kesikli
zamandaki bir fark denklem sistemi, dinamik bir sistemin gecici ve sabit durumlarini
tanimlar ve analitik veya sayisal yaklasim (approximation) yontemleri kullanilarak ¢é-
zUlebilir.

Analitik olarak, dinamik bir sistemin sabit bir x* noktasina yakin davranisi, Jako-
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biyen matrisi J.(x*)'nin 6zdegerleri ile belirlenebilir. X = f(x,a) seklinde tanimlanan
surekli zamanl dinamik sistemlerde, sistemin Jakobiyen matrisi J (x*)'nin sifir reel

kisma sahip bir 6zdegere sahip oldugu (x*,a,) noktasinda yerel bifurkasyon mey-

dana gelir. x

n+l

= f(x,,a) seklinde tanimlanan kesikli zamanli dinamik sistemlerde
ise bu, birim ¢embere (unit circle) yaklasan bir carpani (multiplier) olan sabit bir
nokta (x*,a,) 'a karsilik gelir, ki bu durumda J(x*) matrisinin, modulG bire esit olan
bir 6zdegeri vardir. Ote yandan, diferansiyel veya fark denklemlerinin ¢éziimlemek
yerine sayisal yaklasim tekniklerini kullanarak denge noktalarinin ve bunlarin kararlili-
ginin tespiti ve yoringelerin davranisini tahmin etmek mimkindur. Sayisal yaklasim
araciligiyla bifurkasyon analizi, analitik olarak ¢dzilemeyen problemler icin bile pa-
rametrelere bagli olarak dinamik sistemin asimptotik davranisi gibi karmasik olaylari
tahmin etmemize yardimci olabilir. Parametreler degistikge, ya tim sistem topolojik
olarak orijinal sisteme esdeger kalir ya da sistemin topolojisi degisir ve boylelikle bi-
furkasyon olusur. Bu calismada analitik yontemler kullaniimak suretiyle denklem sis-
teminin dzdegerleri kullanilarak sistemin bifurkasyon Uretip Gretmedigine bakilacak-
tir. Bu sekilde bifurkasyonun yaklasik degerleri, konumlari ve ozellikleri ile sistemin
parametre ayarlarina bagimliigi mali ve parasal politika kurallari ile incelenecektir.
Modeli calismamiza uygun hale getirmek icin asagidaki gibi bazi varsayimlar kulla-
nilmistir:

1) Katsayl matrisini nxn yapmak icin bazi dissal degiskenlerin uzun dénem ortala-
ma degerleri kullanilmistir. Bu degiskenler modele bagimsiz degiskenler olarak dahil
edilmis ve bagimli degiskenler olarak tahmin edilmemistir. Aksi halde bu durum,
katsayl matrisini nxm yapardi ve n<m nedeniyle sistemi coklu ¢dzime sevk eder-
di. Ancak bu serilerde dogrusal trend, duragan disilik (nonstationarity) veya yapisal
kirlma (structural break) olmadigindan, kare katsayl matrisi elde etmek adina bu
degiskenleri denge degerleri olan uzun dénem ortalama dederleri ile degistirmek
mUmkdndar.

2) Bir denge analizi oldugu icin, denge durumunda, y;, i degiskeninin blyime
orani olmak Uzere y, =y, = y: varsayllmistir. Bu varsayim, ilgili degisken y,’de
sabit bir blylme orani anlamina gelir.

3) Dengede, mevsimsel ve kukla degiskenlerin tanim geregi ortadan kalktigini
varsaylyoruz. Yani, i =1,...,15 icin di*= 0.

Bu varsayimlari dikkate alarak ve yukarida belirtilen degiskenleri uzun vadeli orta-
lama degerleriyle degistirerek, asagidaki 16 bilinmeyenli ve 16 denklemli indirgenmis
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sistem elde edilmistir:

Wy =6,010225+0,241497% | +2,710804% y,, (1)
Vs, =—0,71010604 +1,186707% y, —0,0471488328* . 2)
Vi, =4,10062+0,016414% y, +2,599443% ., +0,222765% 3)
¥, =2,813468+0,323314% y, +0,0127512% ., (4)
¥y, ==17,7194+0,000211% y, , +4,634% y, +0,005298* y,,, )
Yio, = 0,108379+0,530718% y,, , +0,358133% y,,, (6)
Via, =0,061786+0,282780% y,, , +0,648730% y,, (7)
Viay =0,550607-0,071435% y,, +0,673412% y,, | ®)
Ve, =0.351784+0,647310% y,, | )
Dy, =-0.775018+1,823440% y, +0,633171% y,, | (10)
Vo, =1,063134-0,729115% ,, +0,564134% y,, | (11)
Vay, =—0,459519+0,967894 % y,, +0,495877% y,, | (12)
Vo, =0,607549+0,000021% y,, +0,407657%y,, | (13)
Y, =~0,390830+0,973070% y, +0,426243% y,, | (14)
Yoy, ==0,360379+0,923108* , , +0,458702% y,, | (15)
Vi, =0,761021-0.016328* 3, +0,279595% y, ., (16)

3.3. Analiz

Bifurkasyon analizinde temel soru, dinamik bir sistemdeki parametrelerden her-
hangi biri, Q'nde meydana gelecek bir degisimin sistemin dinamik davranisinda nasil
bir degisiklige yol acacagidir. Gandolfo (1996) calismasinda ayrintili bir sekilde agik-
ladigi gibi, dinamik bir sistemde herhangi bir bifurkasyonun varligi, sistemin y" gibi
bir sabit noktasinda hesaplanan A(y") Jakobiyen matrisinin 6zdegerleri incelenerek
anlasilabilir. Birim ¢ember Uzerinde 6zdegerler oldugunda sistemde bir bifurkasyon
meydana gelecektir. Bir sonraki adim, katsayilarin pertiirbasyonu nedeniyle sistemde
ortaya ¢ikan bifurkasyonun tipinin belirlenmesidir. Bu ise, caprazlik kosullari kontrol
edilerek yapilir. Ayrik dinamik sistemlerde, bifurkasyona yol acan kararsizliklar g
farkll tirde esboyut-1 bifurkasyonu biciminde ortaya cikabilir: Ozdeger 1'e esitse
(4, =1) bu durum, eyer digumu, transkritik ya da dirgen (pitchfork) bifurkasyonu-
na isaret ederken, 6zdeger -1'e esitse (4, =—1), bu bir periyot katlama bifurkas-
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yonudur. Uctincti durum ise, bir cift karmasik eslenik ézdegerin, karmasik dizlemin
hayali eksenini gectiginde olusan Neimark-Sacker (Hopf) bifurkasyonudur.

Ele aldigimiz sabit katsayili, dogrusal ve kesikli zamanli sistem, 16x16 boyutla-
rinda y=Ay,_, yeR'® sabit katsayllar matrisi olarak dislnulduginde, A matrisinin
6zdegerleri (eigenvalues) asagidaki gibidir:

-1,0686

1,1262

-0,4606 + 0,5882i
-0,4606 - 0,5882i
0,5454 + 0,5703i
0,5454 - 0,5703i
0,6487

0,3852 + 0,4074i
0,3852 - 0,4074i
-0,0810 + 0,4304i
-0,0810 - 0,4304i
0,2281

-0,2085 + 0,0969i
-0,2085 - 0,0969i
0,0757

-0,1230

Modelin parametrelerinin OLS tahminleri, parametre uzayinin kararsiz (unstable)
bolgesindedir. ik iki 6zdeger mutlak degerde 1'den biyiiktiir, yani birim cemberin

disindadir. Negatif olan (21 = —1,0686)dUzensiz bir salinimli sapmayi (improper os-

cillatory divergence) ima ederken, pozitif olan (lz = 1,1262) monotonik bir sapmayi
ifade eder.

Ozdegerlerin A matrisinin fonksiyonu oldugu gercegi, karsilik gelen giiven ara-
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liklari dahilinde katsayllarda meydana gelen herhangi bir degisikligin 6zdegerleri,
kararsiz 6zdegerlerin kararli hale veya kararli olanlarin kararsiz hale gelebilecek sekil-
de etkileyebilecegi anlamina gelir. Nitekim stabilitede degisiklige yol acan t¢ durum
tespit edilmistir:

Durum 1: Eger Q5 ; =2,599443 katsayisinin karsilik gelen glven araligi dahilinde
pertlirbasyonu sonucunda her iki 6zdeger de kararli hale gelmektedir. 0,5, =1,806
"da ilk kararsiz (negatif olan) 6zdeger 4, =—lolur. Q;,<1,806 'da katsayi degerleri
icin bu 6zdeger, birim ¢cemberin icinde yer almaktadir:

-1,0000

1,0636

-0,4635 + 0,6279i
-0,4635-0,6279i
0,5210 + 0,6117i
0,5210-0,6117i
0,6487

0,3903 + 0,4010i
0,3903 - 0,4010i
-0,0833 + 0,4307i
-0,0833 - 0,4307i
0,2262

-0,2000 + 0,10209i
-0,2000 - 0,1029i
0,0899

-0,1091

0,5, =0,895katsayl degerinde, ikinci (pozitif olan) kararsiz 6zdeger 4, = +1ol-
maktadir. 05, <0,895da olan katsayi degerleri icin bu 6zdeger, birim gemberin
icinde yer alir:
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-0,9346

1,0000

-0,4557 + 0,6770i
-0,4557 - 0,6770i
0,4869 + 0,6631i
0,4869 - 0,6631i
0,3935 + 0,3923i
0,3935-0,3923i
0,6487

-0,0861 + 0,4313i
-0,0861-0,4313i
0,2230

0,1113

-0,1913 + 0,1059i
-0,1913 - 0,1059i
-0,0944

Bir diger ilgin¢ nokta ise, varyasyonlari bifurkasyon yaratan katsayi Q13,7 nin (3)
no’lu denklemde beklenen enflasyonu etkileyen enflasyon orani olmasidir. Daha az
enflasyon, daha dusik beklenen enflasyona neden olmakta ve bu, daha duistk bir
enflasyon oranina sahip daha istikrarli bir reel makroekonomi gibi tim modeli istik-
rarli hale getirmektedir.

Durum 2: Pertirbasyonu niteliksel bir degisim yaratan diger katsayi
0,,=0,323314"dur. Q,,=0,234 iken, ilk kararsiz 6zdeger A, =-1 olur.
Q7’6 > 0,234 olan katsayr degerleri icin bu 6zdeger, birim ¢cemberin icinde yer alir.
Ote yandan diger kararsiz 6zdeger A, perturbasyona ragmen kararsiz kalir:

-1.0000
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1,0720

-0,4554 + 0,6234i
-0,4554 - 0,6234i
0,5329 + 0,6109i
0,5329-0,61009i
0,3883 + 0,4006i
0,3883 - 0,4006i
0,6487

-0,0830 + 0,4306i
-0,0830 - 0,4306i
0,2292

0,0723

-0,1995 + 0,0932i
-0,1995 - 0,0932i
-0,1405

Modelin (4) no’lu denkleminde pertlrbasyonu nitel degisimi yaratan katsayi Q7,6
enflasyon oranini pozitif ydnde etkileyen devallasyon orani degiskenine aittir. Dola-
yistyla devalUasyon, modeldeki bir baska istikrarsizlik kaynagi olarak gortinmektedir,
ki bu durum Turkiye ekonomisi icin gercekgi bir durumdur.

Durum 3: Pertlrbasyonu niteliksel bir degisim yaratan baska bir katsayi
O35 =0,222765dir. Q5,; =0,107 iken, ilk kararsiz 6zdeder A4 =-1 olur.
013,35 <0,107 olan katsayi degerleri icin bu 6zdeger, birim ¢emberin icinde yer alir:

-1,0000
1,0707
-0,3728 + 0,4968i
-0,3728 - 0,4968i
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0,5348 + 0,4588i
0,5348 - 0,4588i
0,3669 + 0,4257i
0,3669 - 0,4257i
0,6487

-0,0734 + 0,4316i
-0,0734 - 0,4316i
-0,3416

-0,1742 + 0,0657i
-0,1742 - 0,0657i
0,2221

0,0860

Bununla birlikte, diger kararsiz 6zdeger A, , parametrenin dederi Q5,5 =0,015
‘e disene kadar pertlirbasyona ragmen kararsiz kalir. Ancak katsayinin bu degeri
glven araliginin disindadir.

Pertlirbasyonu kalitatif degisim yaratan katsayi le, Modelin (3) no'lu denkle-
mindeki beklenen enflasyon degdiskenine aittir. Bu nedenle, yiksek enflasyon, Mo-
deldeki bir baska istikrarsizlik kaynagi olarak gérinmektedir ki bu da Turkiye ekono-

misi icin anlamlidir.
4. Sonuc ve Degerlendirme

Bu calisma, kararsiz bir sistemin, ilgili parametreleri bifurkasyona maruz birakarak
kararl bolgeye getirilebilecegini gostermektedir. Bu durum, iktisat politikasi icin yeni
bir boyuttur. ilgili degiskenlerin katsayr tahminleri giiven arali§i dahilinde ve fakat
bifurkasyon sinirinin karsi tarafina gececek sekilde, enflasyon oranini, beklenen enf-
lasyonu veya devallasyon oranini dislirmek bir politika secenedi olarak ortaya cik-
maktadir. Bifurkasyon Teorisi baglaminda makroekonomik modellerin politika tep-
kilerini arastirmanin bircok sonucu oldugu goérilmektedir. Bifurkasyon noktalarinin
yerini bilmek, bu tUr politikalari dinamik bir modelde uygulamak icin cok énemlidir.
Aslinda, Barnett ve Eryilmaz (2013, 2014)"in vurguladigi gibi, bir ekonomik istikrar
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politikasinin belirlenmesi, baslangicta istikrarsiz bir durumu varsayarak sistemi istik-
rarsiz bolgeden istikrarli bolgeye gecirmek lzere bifurkasyona maruz birakmak icin
belirli bir politikanin secilmesi olarak gordlebilir.

Bir sonraki sorun, katsayilardaki pertirbasyon nedeniyle sistemde ortaya ¢ikan bi-
furkasyon tiplerinin belirlenmesidir. 4, = —1 noktasinda bir 6zdeger, bir periyod-ikiye
katlayan (period-doubling) bifurkasyon olasiligini ima ederken, 4, =+1 noktasinda
bir 6zdeger sabit durum (steady-state) bifurkasyonuna isaret etmektedir. Bu neden-
le, tahmin edilen parametreler Q,;,, 0,4, Q5,3 %95 glven araliginda degistiginde
Model, hem sabit durum hem de periyod-ikiye katlayan bifurkasyon sergilemektedir.
Enflasyon oranina ait 5, parametresindeki degisim her iki bifurkasyon tiriine de
yol acarken, devallasyon orani parametresi Q7’6 ve beklenen enflasyon parametresi

Q5,5 'deki degisimler sadece sabit durum bifurkasyonuna sebep olmaktadir.

Ote yandan, bifurkasyon tiriinden emin olmak icin transversality kosullarini kont-
rol etmemiz gerekir. Bu noktada bir sonraki sorun ortaya ¢ikmaktadir: Gandolfo
(1996)'da oldugu gibi, transversality kosullari, sabit katsayili dogrusal bir sistem igin
degil, dogrusal olmayan bir sisteme dayali dogrusallastiriimis bir sisteme gore ifade
edilmektedir. Ve bu kosullar, birinci, ikinci ve Uclinci derecelerde sifirdan farkl kismi
tdrevleri icerir. Ancak sabit katsayilar durumunda ikinci ve Gglinct dereceden kismi
tlrev kosullari basarisiz olur. Bu durumda, belirli bir tip bifurkasyon icin gerekli ve
yeterli kosullari kontrol etmek mimkin olmaz.

Yukarida bahsedilen bifurkasyon noktalarinin hepsi es-boyut 1 (co-dimension 1)
bifurkasyonlaridir. Bir bifurkasyonun es-boyutu, s6z konusu bifurkasyonun tespit edi-
lebilmesi icin gerekli olan asgari parametre sayisidir. Es-boyut 1 bifurkasyonunun ger-
ceklesmesi icin sadece bir parametrenin degistirilmesi gerekir. Calismanin bir sonraki
adimi, bir seferde iki parametreyi degistirerek ve sistemin davranisinda herhangi bir
niteliksel degisiklik olup olmadigini kontrol ederek olasi es-boyut 2 bifurkasyonlarini
aramak olacaktir.
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Ek 1.
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Ek 2. Degisken Listesi

BEX: Faiz 6demeleri hari¢ bltce harcamalari

TB: Hazine bor¢lanmasi, (net)

CPI: TUketici Fiyat Endeksi, (1994 = 100)

CPS: Ozel sektdre kullandirilan reel kredi toplami

DEF: GSYH deflatord

DVOL: TL / USD kurundaki dalgalanma

DT: Dogrudan vergiler

DED: ABD dolari cinsinden mevduat

DUM9101: Kérfez Savasi icin kukla degisken, t =1991Q1 icin 1, aksi takdirde 0O

DUM9501: 1994Un ilk ceyreginde bir defaya mahsus vergilerin elimine edilmesine yo-
nelik kukla degisken, t = 1995Q1 icin 1, aksi takdirde O

DUM9701: Kamu kurumlarinin kamu bankalarindaki mevduatlarinin repo islemlerinde
kullaniimasinin engellenmesi icin havuz hesabi uygulamasina iliskin kukla degisken, t =
1997C1 icin 1, aksi takdirde O

DUM9801: Kukla degisken, t = 1998Q1 icin = 1, aksi halde 0

DUM9804: Mali milenyum ve ardindan Rus krizi i¢in kukla degisken, t = 1998Q4 icin 1,
aksi halde 0

DUMO0O0Q1: Vergi diizenlemeleri icin kukla degisken, t = 2000Q1 icin 1, aksi takdirde 0
DUM_ELEC: Secimler icin kukla degisken, secim dncesi ¢eyrekler icin 1, aksi takdirde O
e: TL / USD ddviz kuru

iN: Gecelik faiz orani

IT: Dolayl vergiler

i™*l: Hazine ihale faiz oraninin agirlikli ortalamasi

M: ithalat

M1: Para arzi (dar tanim)
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PCU: Ozel sektorin kapasite kullanim orani.

PM: ithalat fiyatlari

ITR: Dogrudan vergilerin nominal GSYiH'ye orani olarak elde edilen 6rtilii vergi orani
RCI: TEFE tarafindan deflete edilen, tedavildeki reel para

RGDP: Reel Gayri Safi Yurtici Hasila, 1987 fiyatlariyla

Ri °*: TEFE tarafindan deflete edilen, reel 3 aylik mevduat faiz orani

RitO/N: TEFE tarafindan deflete edilen, reel gecelik faiz orani

RM1: TEFE tarafindan deflete edilen, reel para arzi, (dar tanim)

RDEP: TEFE tarafindan deflete edilen, reel vadeli mevduatlar

RS2000: Politika rejimi degisikligi icin kukla degisken, t = 2000Q1 - 2000Q4 icin 1, aksi
takdirde O

S1: ilk ceyrek icin mevsimsel kukla degisken

We

W (t-i) donemindeki bilgilere dayali (t) dénemi Ucret beklentileri

HHet,f (t-i) donemindeki bilgilere dayall (t-j) donemi enflasyon beklentileri
TTR: Toplam vergi geliri

TBR: Toplam butce geliri

WPI: Toptan Esya Fiyatlari Endeksi, (1994 = 100)

X: ihracat
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YAZIM KURALLARI

Makaleler metin, tablo, sekil ve kaynak kisimlari ile birlikte toplam 10.000
kelimeyi asmamalidir. Makaleler; Microsoft Word programinda, kenarlardan
(alt, Ust, sag, sol) 2,5 cm. bosluk birakilarak, Times News Roman yazi tipinde,
12 punto ve 1,5 satir aralik Ol¢tsu kullanilarak yazilmalidir.

Makalenin ilk sayfasinda; makalenin bashgi blytk harfle, sayfa ortalanarak
ve koyu olarak verilmelidir. Bunun altina ise yazarlarin isimleri ve adresleri
baslikla ayni sekilde verilmeli ve yazarlarin unvanlari ve kurumlari, isimlerin
yanina konulacak yildiz isareti ile ilk sayfanin altinda yer alacak not ile belirtil-
melidir. isimlerden sonra makale hangi dilde yazilmissa énce o dilde en fazla
100 kelimeden olusan Ozet (Abstract), altinda ise diger dilde yazilan 100 keli-
meden olusan ikinci dzet verilmelidir. Tiirkce ve ingilizce hazirlanacak ézetler
makalenin amacini, uygulanan metotlari, bulgulari ve sonuglari agiklamalidir.
Ozetlerin altinda ise Tiirkce ve ingilizce olarak makalenin icerigini en iyi anla-
tan en az Ug anahtar kelime (key words) ile makaleye uygun JEL siniflamasi
verilmelidir.

Makalenin ikinci sayfasindan baslayacak metnin icerisindeki her paragraftan
sonra 1,5 satir bosluk birakilmali ve paragraflar iceriden baslamalidir. Metin
icinde yer alacak ana basliklar ve alt basliklar 1., 1.1., 1.1.2. seklinde numara-
landiriimali, koyu ve sola bitisik olarak yazilmalidir.

Tablo, grafik ve sekiller metnin icerisinde yer almali ve bunlara sola yanasik
baslik ve sira numarasi verilmelidir. Basliklar tablolarin ve sekillerin Gzerinde
yer almalidir. Tablo ve sekiller sayfa icerisinde dikey olarak verilmelidir. Tam
sayfa olan tablo ve sekiller sayfaya yatay olarak yerlestirilebilir. Denklemler
sayfaya ortall olarak verilmeli ve denklemlere verilecek sira numaralari paran-
tez icinde ve denklemin sagina yerlestiriimelidir.

Kaynaklara yapilan géndermeler, dipnotlar yerine metin icinde parantez ara-
sinda gosterilmeli ve sirasiyla yazarin soyadi ve tarih yazilarak verilmelidir.
Ornegin; tek yazar olmasi durumunda (Jarvick, 1996), iki yazar olmasi duru-
munda (Frantzich ve Sullivan, 1996), yazarlar ikiden fazlaysa (Caroline, Pa-
uwels, v.d., 2000). yazarin ayni yil icinde yayimlanmis birden fazla eserine
gonderme yapiliyorsa (Noam, 1991a) kullaniimalidir. Birden fazla kaynaga
yapilan gondermeler birbirlerinden noktali virgille ayrilmalidir. (Jarvick, 1996;
Noam, 1991; Dérr, 2000).



Aciklama gerektiren durumlar icin hazirlanan dipnotlar metnin icinde numa-
ralandirimali ve atif yapilan sayfada yer almalidir. Dipnotlar 10 punto ile satir
araliksiz Times News Roman yazi tipinde yazilmalidir.

Atif yapilan butln kaynaklar, calismanin sonunda “Kaynakg¢a” bagligr altinda
gosterilmelidir. Kaynaklar alfabetik sirada ve asagidaki érnekler dikkate alina-
rak verilmelidir.
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