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ABSTRACT

Purpose- Investors benefit from a large number of information resources in order to maximize their earnings from financial instruments
they have invested. One of the resources that investors benefit from is financial ratio information which they obtain by analyzing firms'
financial statements. Accordingly, the aim of this study is to determine if there is a relationship between stock prices and profitability ratios
which take place in financial ratios and also to analyze if profitability ratios can be directive indicator while investing in stocks with the aim
of maximizing earnings.

Methodology- In this research, panel data regression analysis was applied between lagged stock prices of firms in ISE100 and their
profitability ratios including gross profit margin, operating profit margin, net profit margin, return on asset and return on equity. Once we
had decided that fixed effects model is convenient for our research, the model was estimated by Driscoll-Kraay Estimator which produce
robust standard errors.

Findings- According to result of our analysis, it was determined that there is a positive linear relationship between firms' net profit margin
and their stock prices.

Conclusion- It was concluded that while making investment decisions, taking net profit margin into consideration can contribute to
investors' earnings.

Keywords: Stock Prices, Panel Data Regression, Profitability Ratios, ISE100, Driscoll and Kraay Estimator
JEL Codes: C33, G10, M41

1. INTRODUCTION

Stock certificates take important place in investment instruments (Arkan, 2016, p. 20). In 2016, the total trading volume of istanbul Stock
Exchange markets increased by 9.4% compared to year 2015 and reached 13,02 trillion TL. The stock market constitutes 7.8% of the total
trading volume and the stock market trading volume was 1.014 billion TL. (Bist, 2016 Annual Report: p.22). Additionally, the highest return
of all investment instruments in 2017 was realized in ISE100 index (http://www.tuik.gov.tr). In general, investors aim to get dividend yield
generating from firms' profitability and as well as to get capital gain from the increasing value of the stock by investing in stocks. In order to
maximize earnings, investors can benefit from financial ratios. Financial ratios should also be included into decision-making process on
behalf of pursuing right investment strategy. One of the financial ratio items based on financial statements is the profitability ratios of the
companies. In other words, profitability ratios can be guiding factors for the investors in the preference of stocks they will invest in
(Eka, Purnamasari, Purnamasari and Gautama, 2016, p. 157) (Ferrer and Tang, 2016, p. 104) (Mokhtar, Shuib and Mohamad, 2014, p. 348).

Because of the fact that stock certificates are very risky investment instruments, it is necessary to know the factors affecting stock prices
(Ayaydin and Dagl, 2012: p.46). Predicting future stock prices is significant from the point of investment's expected return. Reliability of
future stock price predictions requires to specify factors affecting stock prices in accurate and meaningful way (Gungor
and Yerdelen Kaygin, 2015, p.151). It is known that there are macro-economic factors or some other factors such as dividend payments
which affect stock prices in the capital markets (Demir, 2001, p. 109-112) (Coskun, Kasim and Muhammed, 2016, p. 61) (Ullah, Sagip
and Usman, 2016, p. 2). Firm-specific factors which have an important place in these, need to be considered within the scope of
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fundamental analysis by the investors who want to invest in stock certificates (Kaya and Oztiirk, 2015, p. 38). Profitability ratios, one of the
firm-specific factors, are considered as an important factor that investors take into account when deciding on stock investment
(Sharif, Purohit and Pillai, 2015, p. 207-209) (Aktas and Unal , 2015, p. 2). According to this, the aim of this study is to analyze the
relationship between profitability ratios and stock prices in terms of obtaining expected return of investor's stock invesment and also to
examine whether profitability ratios can be directive indicator in investment decisions.

The main difference of this study from other studies is that capital gain was taken into consideration as a return of stock investment.
Differences in companies' dividend payment dates, inability to pay dividend payments in case firms does not make a profit and increase in
stock prices although the company faces loss engendered an emphasis on capital gains. In this regard, ISE-100 companies which are more
frequently traded got involved in our study and analysis was carried out with 87 companies. In the following sections of the study, firstly
literature was reviewed, national and international studies were examined extensively. Then, in addition to research hypothesis and model,
data set and method were mentioned. Finally, results were evaluated after research findings and discussions had presented in details. In
this context, it is expected that results of the study can make a contribution to ISE investors and the literature.

2. LITERATURE REVIEW

The relationship between the financial ratios of the companies and the performance of stock certificates has been a subject of a large
number of studies until this time (Narayan and Reddy, 2016, p. 195). When the literature relating to the subject was reviewed, studies
based on profitability ratios can be grouped into two groups as stock price and stock return studies. There are a wide range of studies that
examine the relationship between stock returns and firms' profitability ratios, however, the studies of the relationship between share price
and profitability rates are in more limited numbers. These studies comprise of different research areas in terms of methods and
profitability ratios used, sectors, number of firms and periods. For instance, Cengiz and Puskiil (2016) tried to identify profitability ratios
which are related with stock returns; Parlakkaya and Kahraman (2017) investigated the effects of accounting information on explanation of
stock prices. While using ISE-100 index companies as a base, researchers Karaca and Baggl (2011) chose firms that are persistent in ISE-30.
On the other hand, Aydemir, Ogel and Demirtas (2012), also Kaya and Oztiirk (2015) split companies into sectors and then analyzed them.
In the context of these studies, selected indexes and sectors differ in terms of the number of companies dealt with and the periods in
which the study's data set was formed. Generally, studies have similar empirical findings. Some of these studies are given below

Parlakkaya and Kahraman (2017), did research with the data set of 77 firms which place in ISE-100 index between the years 2012-2015 so
as to determine the degree of explanation of stock prices with firms' accounting information. In the research, earnings per share and book
value per share was taken into consideration as independent variables and share price was considered as dependent variable. At the end of
the panel data regression analysis, they indicated that stock price movements are directly proportional to profitability ratios. In other
words, accounting information obtained from the company's balance sheet and income statements have a role in explaining stock prices of
the firm.

Cengiz and Puskil (2016) revealed the relationship between profitability and stock returns by identifying that increase in profitability of
equity and gross sales margin lead to increase in stock returns whereas increase in operating profit margin result in decrease in stock
prices. Arkan (2016) examined the significance of financial ratios in order to predict stock price trends in emerging markets. In Kuwaiti
financial market between the years 2005-2014, prediction power of 12 financial ratios was analyzed based upon data set of 15 firms' which
take place in three different sectors. As a result, it was founded that the most effective ratios are ROA, ROE and net profit ratio in industry
sector while these are ROA, ROE, price-to-earnings ratio and earnings per share in service and investment sector. Sevim (2016) studied the
effect of financial ratios including the sales, asset and equity profitability ratios on stock returns over 32 manufacturing entities. Finally, this
study revealed that there is no statistically significant relationship between these profitability ratios and stock returns.

Sharif, Purohit and Pillai (2015) analyzed panel data set of 41 firms traded in Bahrain Stock Exchange during the period 2006-2010. In this
study which firm size was used as a control variable, effects of entity-specific variables such as return on equity, book value per share,
earnings per share, dividend per share, dividend yield, price earnings, debt to assets on market price of stocks was analyzed. Results of the
study indicates that, return on equity, book value per share, dividend per share, dividend yield, price earnings ratio and firm size variables
are important determinants of stock prices in Bahrain Stock Exchange. In Aktas and Unal (2015)'s research that is related with insurance
companies, researchers tried to confirm whether there is a relationship between stock prices and three groups of efficiency ratios including
cost, revenue and profit. Sampling period comprises of 2005Q1-2012Q4. As a consequence, meaningful relationships between efficiency
ratios and stock prices were ascertained and also profitability ratios are more powerful than other ratios. Kaya and Oztiirk (2015) examined
the relationship between profits and stock prices of BIST Food, Beverage and Tobacco Sector within the period of 2000-2013. According to
result of the analysis, profits and stock prices are cointegrated and it is revealed that there is a one-way causality from return on assets and
net profit margin to stock prices; in addition, there is a bidirectional causality between net operating profitability and stock prices.

Kohansal, Dadrasmoghaddam, Karmozdi and Mohseni (2013) carried out a study which investigates the relationship between food
companies traded in Iran Stock Exchange and their stock prices with the data set from 1992 to 2010. As independent variables they used
liquidity ratio (current ratio), activity ratio (asset turnover), profitability ratio (return on assets and return on equity), financial leverage
ratio (debt ratio); and also, as dependent variable they used stock prices. Consequently, stock prices react positively and meaningfully
against current ratio, ROA and ROE shocks. Although they react positively and meaningfully against financial leverage ratios in the
beginning, it fluctuates afterwards.

Aydemir, Ogel and Demirtas (2012) tried to determine financial ratios that are effective in specifying stock prices by using the data set of 73
companies in the manufacturing sector from the year 1990 to 2009. At the end of the study, it is determined that financial ratios' effect on
determining stock prices is low, however, net profit margin, return on equity and operating profit margin affects stock returns positively
and statistically meaningful.
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In the Karaca and Basgi (2011)'s studies, financial ratios related with stock returns was examined. The data set includes 14 companies
traded in ISE-30 between the years 2001 and 2009. At the end of the study, they confirmed that there is a meaningful relationship between
stock returns and profitability ratios that are net profit margin and operating profit margin. Aktas (2008) found that the stock certificates
traded in the ISE during 2003-2006 are positively correlated with the gross profit / sales and net profit / sales ratios. Demir (2001), in the
study examining firm level factors that determine financial sector stock prices, found that market value/book value is the most effective
entity-specific determinant that determine financial sector stock prices. After this, earnings per share, price/earnings ratio and return on
asset ranked. On the other hand, net profit growth rate, transaction rate and dividend payout ratio affects stock prices less than previous
ratios. After Chu and Lim (1998) had evaluated the cost and profit efficiency of six banks in Singapore between 1992-1996, they indicated
that changes in stock prices reflect changes in profit rather than changes in cost efficiencies.

3. RESEARCH HYPOTHESIS AND THE MODEL

Fundamental motivation of this research is that according to existence of relationship between profitability ratios announced by stock
exchange companies traded in financial markets and the stock prices, these ratios can be a directive factor for investors' investment
decisions. In this context, the basic hypothesis to be tested is as follows;

Ho: There is no relationship between profitability rates and stock prices
Hi: There is a relationship between profitability rates and share prices

In addition to the basic hypothesis, the relationship between each profit rate and the stock price was also tested. Considering the
hypothesis, the model that was created in the research is as shown in Figure-1 below.

Figure-1: Research Model

NPM
ROA

"4

GPM |4

According to this, in the study, panel regression analysis was implemented between the lagged values of the stock price and the
profitability ratios obtained from the balance sheet of the firms. Here in the analysis, NPM, OPM, GPM, ROA and ROE profitability ratios
which are thought to affect stock prices were used. In other words, the question of which ratio investors look at while making investment
decision was tried to be answered.

4. DATA SET AND THE METHODOLOGY

The data set of variables included in the research obtained from Finnet Analysis Expert' software program. Data values that belong to
variables of 87 companies traded in ISE-100 were taken in consideration in dollar® basis in order to purify from the effects such as
seasonality and inflation.

While forming data set, quarterly profit figures during the period of 2012:12-2017:03 was used. Aktas and Unal, formed their study's data
set with the quarterly data, as well. While creating stock price data, the lagged values were taken into account as 1 month, 2 months and 3
months after each quarter period®. 1566 observations were obtained by using panel data set. In order to increase significance level, firm
size which was considered as company's market value was used as a control variable (Sharif, Purohit, and Pillai, 2015, p.210). While the
logarithmic transformation of the firm size variable is used in the analyzes, the proportional values in percentage were used for all other
variables. The data and resources analyzed are given in Table 1.

! Finnet Analiz Expert is the licensed financial analysis software program which allows users to prepare reports of detailed data sets
relating to Turkish capital market instruments in excel format. http://www.analizexpert.com/Tr

% CBRT effective buying rates was taken into consideration as an exchange rate.

® For instance, while forming the data set of first quarter, forth month value was considered for the 1 month lagged stock prices; fifth
month value was taken for the 2 months lag and sixth month value for the 3 months lagged stock prices.
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Table 1: Data Definitions and Sources

Variables Definitions Abbreviations  Expected
Explanatory Variables

Return on Assets Net Profit/ Average Total Asset ROA +/-
Return on Equity Net Profit for the Period/ Shareholders' Equity ROE +/-
Gross Profit Margin Gross Profit / Net Sales GPM +
Operating Profit Margin ~ Operating Profit / Net Sales OPM +
Net Profit Margin Net Profit /Net Sales NPM +
Dependent Variables

1 Month Lagged Price Average monthly price in ISE after 1 month P1

2 Months Lagged Price Average monthly price in ISE after 2 months P2

3 Months Lagged Price Average monthly price in ISE after 3 months P3

Control Variable

. . As a market value, it was calculated multiplying stock price b
Firm Size . . plying P v Log FS +
number of stocks in circulation

In order to increase predictive power of the analysis, extreme values in series were excluded. Because of using balanced panel data set,
companies which have incorrect or extreme values were excluded completely. Therefore, 87 firms in ISE-100 were suitable for the analysis.
Descriptive statistics of the series of variables used in the analysis are shown in Table 2.

Table 2: Descriptive Statistics of Variables

ROA ROE GPM FKM NPM P1 P2 P3 FS**
Mean 3.07 4.93 23.25 7.71 5.57 4.73 4.73 4.62 8,73
Median 241 5.59 19.89 7.14 5.31 2.23 2.23 217 8,66
Maximum 38.73 103.36 15294 7883 217.28 39.08 37.49 3498 10,19
Minimum -36.61 -64.93 -20.18 -67.66 -97.62 0.07 0.07 0.07 6,79
Std. Deviation 5.80 25.39 18.06 10.36 16.45 6.51 6.49 6.33 0,63
Skewness" -0.08  -12.49 2.78 0.75 2.84 241 2.39 2.37 0,14
Kurtosis® 9.73 28.48 13.84 12.06 40.15 8.74 8.65 8.43 2,74
Jarque-Bera 2313*  4015*  7571*  4306* 72045* 2868* 2806* 2654* 9,70

N of Observations 1566 1566 1566 1566 1566 1566 1566 1566 1566
* It shows %1 significance level
**|t is shown in logarithmic base

As seen in Table 2, GPM has the highest mean value among other variables used in analysis. Therefore, having the lowest mean value for
NPM is normal. When we look at the monthly basis lagged stock prices, it can be seen that mean values are around 4. Statistical values
belong to price variable is very close to each other. In addition, ROE has the highest volatility whereas ROA has the lowest one. In terms of
kurtosis values, it can be said that all variables are steeper than the normal distribution. When the skewness values are examined, it is seen
that the variables except for ROA and ROE are inclined to the right. Moreover, Jarque-Bera values indicate that the series belong to
variables are not normally distributed.

In the scope of research methodology, first of all, dependency between cross sections (firms) was examined by Pesaran (2004) CDy, test.
The main basis of this test is N>T principle. In the study, there are 18 periods/years (T) which cover 2012:12-2017:03 and 87 firms (N),
therefore Pesaran (2004) CDyv test's conditions were provided (Wu, Liu and Hsueh, 2016, p. 114) (Le, Kim and Lee, 2016, p.
1053)(Hepaktan & Cinar, 2012, p. 48-49). Stationary of series was tested by unit root tests. Variables used in analyzes have to be stationary
so that they do not cause spurious relationships in panel data analysis (Sak, 2015, p. 203-204). Due to the fact that cross-sectional
dependency exists between variables, they were tested by Pesaran (2007) which is one of the second generation panel unit root tests
(Hamit-Haggar, 2012, p. 361). This test uses one of the Augmented Dickey-Fuller regression models which is extended with horizontal cross
section analysis. For that reason, it is also called Cross-Sectionally Augmented Dickey-Fuller (CADF) test (Tatoglu, 2016, p. 223).

Panel regression model was established in order to test which profitability ratios are effective in explaining changes of stock prices.
Parlakkaya and Kahraman (2017), Cengiz and Pskil (2016), Sevim (2016), Sharif, Purohit and Pillai (2015), Khan (2011) also examined their
studies with the panel data. Estimation method to be used was determined according to the presence of unit and time effects of the series.
After that, basic assumptions such as heteroskedasticity (non-constant variance), autocorrelation and cross-section dependency were
tested in the generated model. It was decided to use a robust estimator based on whether the model tested provides assumptions for
panel data models. The econometric model to be tested according to the basic hypothesis of the research is as follows:

SP = (PR,CV)

Here, as a basic model spesification; SP symbolizes stock price which is dependent variable of the model; PR represents profitability ratios
that is explanatory variable and CV stands for control variable. Considering the relationship between dependent and independent variable,

* The absolute value of the skewness which is greater than 0.5 indicates strong asymmetry in series (Serper, 2000).
® The kurtosis is compared with the value 3 when comparing with the normal distribution.
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control variable was used in order to increase the explanatory power of the model. The econometric models generated in the context of
hypotheses to be tested in the research, derived from the general model, are as follows;

Papie =+ B GPM; + 5,0PM; + B,NPM,, + B,ROA, + S;ROE; + fLogFS, + &, -t=1 ve i=1..N...Model-1(M1)
it =&+ /GPM, + B,0PM; + BNPM,, + B,ROA, + B;ROE; + S;LOgFS; + &, -t=1 ve i=1..N...Model-2(M2)

P
(
d3)it — a+ B GPM; + B,0PM, + B,NPM, + B,ROA, + B;ROE; + S;LOgFS; + &, --t=1vei=1...N...Model-3(M3)

X
In the analysis of relationship between profitability ratios and stock prices, three different models were formed by using 1,2 and 3 months
lagged (d1, d2, d3) stock prices as dependent variables. The main reason for using lagged values is that investors do not immediately
response to profitability ratios declared by the companies. Furthermore, quarterly GPM, OPM, ROA, ROE and NPM values were used as
independent variables. All analyzes were implemented by E-Views 8 and Stata 14.1 statistical software package programs.

5. RESEARCH FINDINGS AND DISCUSSION

First generation unit root tests base on the cross-sectional dependency assumption. Therefore, it assumes that there is no correlation
between units. However, cross-sectional dependency requires to be tested because of the probability of having unit or time effects in
panel data models. This situation is statistically significant due to the fact that the distributions and t statistics on which traditional tests are
based, are valid under cross-sectional independency (ilgiin, 2016, p. 80). From a financial point of view, when an economic development is
likely to affect businesses as cross-sectional units and thus affecting businesses operating in the same ecosystem (for example being traded
in the same stock exchange), second generation panel unit root tests based on the assumption of cross-sectional dependency require to be
used (Hurlin and Mignon, 2007, p. 3).

Table 3: Cross-Sectional Dependence Test Results

Variables Pesaran (2004) CDym
CD test P value
GPM 10,67 0,000
OPM 7,78 0,000
NPM 3,31 0,001
ROA 40,43 0,000
ROE 36,62 0,000
P1 35,08 0,000
P2 35,20 0,000
P3 35,52 0,000
fs 36,89 0,000

Table 3 demonstrates cross-sectional dependence test results. The null hypothesis of cross-sectional independence was rejected. According
to this, it was decided that cross-sectional dependency exists in series because of being p-value less than 0,05. In this situation, cross-
sectional dependency was observed in profitability ratios of 87 firms trading in stock exchange. With this result, panel unit root tests which
take cross-sectional dependency into consideration were used to make effective prediction. In this respect, Pesaran (2007) CADF unit root
test results of variables are given in Table 4.

Table 4: CADF Unit Root Test Results

Variables Pesaran 2007 table critical values***  t-bar  p value t-bar p value
cv10(%10) cv5 (%5) cvl(%1)

GPM -2,090 0,936 -3,1181(2) 0,000
OPM -1,817 1,000 -3,1241(2) 0,000
NPM -2,329 0,348 -2,803 1(1) 0,000
ROA -2,221 0,682 -2,5311(1) 0,022
ROE -2,530 -2,590 -2,720 -2,682 0,001 - -
P1 -1,923 0,998 -2,8511(1) 0,000
P2 -1,791 1,000 -2,5821(1) 0,008
P3 -1,554 1,000 -2,6891(1) 0,000
fs -1,815 1,000 -2,7611(1) 0,000

* The model with constant and trend was used.

**Lag lengths are determined according to the Schwarz information criterion.

*** The critical values of CADF statistic are considered as -2,530 (10%), -2,590 (5%) and -2,720 (1%) in the constant and trend model
(Pesaran 2007, Table 1-b, p.275),

Considering the results in Table-4, when t-bar statistic values of all other variables except for ROE are compared with both 1%, 5% and 10%
critical table values and the related p values are more than 0,005; it can be seen that the null hypothesis can not be rejected. Accordingly, it
can be concluded that except for ROE, all the variables used in the analysis are not stationary at level and contains unit root 1(0). When
these results are taken into account, while providing stationarity of GPM and OPM by taking second degree differences [respectively, -
3,118 1(2) and -3,124 1(2)]; stationarity of other variables' series was provided by taking first degree differences [respectively, -2,803 I(1), -

DOI: 10.17261/Pressacademia.2017.737 5 PressAcademia Procedia



Istanbul Finance Congress (IFC - 2017), Vol.6,p.1-10 Bayrakdaroglu, Mirgen, Kuyu

2,531 1(1), -2,851 1(1), -2,582 1(1), -2,689 I(1) and -2,761 I(1)]. Consequently, it has been found that ROA is statistically significant at 5%
significance level and the other variables in series are statistically significant at 10% significance level.

Primarily, it is important that estimation method to be used in the panel regression model requires to be specified in order to test which
profitability ratios are effective in explaining changes of stock prices. In general, pooled regression, fixed effect regression and random
effect regression models which reveal data aggregation are used. These models perform with the assumption that cross-sectional
dependecy, autocorrelation or non-constant variance does not exist (Mert, 2016, p. 135). If one or more of these assumptions are found,
the loss of efficiency in the predicted variables and the incorrect predictions of standard errors will be reached. For this reason, after the
model is estimated, it is tested whether these assumptions are valid (Un, 2015, p.71). In the absence of unit and/or time effects in the error
term, in other words, if the observations are homogeneous, the pooled regression model is preferred, however, if the model has unit
and/or time effects, it is more convenient to use the fixed or random effects model (Tatoglu, 2016, p. 40-45). In this point, the Breusch-
Pagan (1980) Lagrange Multiplier (LM) test was used to make a choice between the pooled and random effect panel data models in the
panel regression model. The Breusch-Pagan LM (1980) test examines the existence of individual heterogeneity. In other words, it tests
whether the estimated pooled least squares model is suitable, against to the random effects model. This test is based on the hypothesis
that the variance of random unit effects is zero (Yerdelen Tatoglu, 2016: 178). Table-5 demonstrates Breusch-Pagan LM (1980) test results.

Table 5: Breusch Pagan LM (1980) Test Results

Breusch Pagan y (1980) | Model-1 | Model-2 | Model-3
Test statistics 8478,12 | 8467,95 | 8548,74
p value 0,000 0,000 0,000

As a result of the LM test, at 1 degree of freedom, the test statistic chi-square value was 8478,12 for Model-1 and p-value was 0,000 at 1%
significance level. According to these results, the null hypothesis that the variance of unit effects is equal to zero is rejected and it is
determined that the pooled model is not convenient for the analysis ®. In other words, since it is determined that unit and/or time effects
exist in the formed panel data model, it has come to the stage of deciding whether these effects are fixed or random. After this stage,
Hausman (1978) test was used to choose between fixed effect and random effect panel data models. Hausman test, examines the basic
hypothesis that random effects estimator is valid, by chi-squared distribution with k degrees of freedom (Tatoglu, 2016, p. 185). Table-6
shows Hausman (1978) test results.

Table 6: Hausman (1978) Test Results

Hausman (1978) | Model-1 | Model-2 | Model-3
Test statistics 30,39 19,47 11,55
p value 0,000 0,003 0,072

As a result of the analysis, for the Model-1 Hausman test statistics is 30,39 and p-value was found 0,000. According to these results,
random effect model estimator is biased. Therefore, explanatory variables and unit(time) effects are correlated, so it is determined that
fixed effect panel data model is more convenient for analyzes’.

Cross-sectional dependency, autocorrelation and non-constant variance problems related to fixed effect model in the panel data model in
which relationship between profitability ratios and stock prices was examined, were tested. The model has to meet all these assumptions.
With this purpose, non-constant variance problem was tested via Modified Walt test (Greene, 2002, p. 324). This test examines the null
hypothesis that the variance of each unit is equal to the panel average. It is tested whether the variance changes according to the units
(Un, 2015, p. 78). Baltagi-Wu (1999) LBI test and Bhargava, Franzini and Narendranathan (1982) Durbin Watson d tests were used
concerning the existence of autocorrelation in the model. Both these tests are used in fixed effect model as well as random effect model. In
both tests, the null hypothesis is that the autocorrelation coefficient is equal to zero, and the alternative hypothesis is that autocorrelation
exists in the first difference (AR1). Finally, Pesaran (2004) CD,y test was used because of having cross-sectional dependency (N> T) in the
model. The null hypothesis reveals that there is no cross-sectional independence. In this respect, the test results for the validity of the
three basic assumptions are given in Table 7 below.

Table 7: Modified Wald, LBI Durbin Watson d, CD  Test Results

Assumption Tested Test Used Test Statistics P Value / Critical Value
Model-1 Model-2 Model-3 Model-1 | Model-2 | Model-3
Non-constant Variance Modified Wald 1.4e+05 72373,85 60943,88 0,000 0,000 0,000
Autocorrelation LBI 0,89401359 | 0,84356187 | 0,82175699 < < <
Durbin Watsond | 0,71545896 | 1,0350796 | 1,0191473
Cross-Sectional Dependence CD v 8.384 27,856 39,621 0,000 0,000 0,000

When Table-7 was examined, according to Modified Wald test results, it is seen that there is a non-constant variance problem within the
scope of Model-1 because of being the p value<0,000. LBl and Durbin Watson d tests, also indicate that there is autocorrelation in the
models due to the fact that values are below 2. Moreover, CD y test results reveal that cross-sectional independency was not met in the

® The similar results were also obtained in Model-2 and Model-3.
"The similar results were also obtained in Model-2 and Model-3 (10% significance level).
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model. In conclusion, none of the test assumptions could be provided®. In the presence of at least one of heteroskedasticity (non-constant
variance), autocorrelation and correlations between units, predictions are inconsistent but effective. Therefore, standard errors should be
corrected without making changes in parameter predictions, in other words, robust standard errors should be obtained (Dican & Akal,
2017, p. 70). In this situation, estimator to be used in the model has to be robust estimator. Hence, the model was analyzed with the
Driscoll and Kraay estimator that generates robust standard errors. The Driscoll and Kraay estimator generates standard error terms based
on the averages of the cross-sectional units, irrespectively from N number (Tatoglu, 2016, p. 278). Therefore, after Driscoll and Kraay test,
removed three biases in the model, had implemented, the ultimate model was formed. The model in which the stock price ratios are
explained by the profitability ratios, is estimated by Driscoll-Kraay (1998) estimator and the test results are given in Table-8.

Table 8: Driscoll-Kraay Estimator and the Test Results

Model-1 Model-2 Model-3
Dependent Variable p1 Dependent Variable p2 Dependent Variable p3
Std. t Std. t Std. t

Coeff Error Value P>[t| Coeff Error Value P>It| Coeff Error Value P>[t|
GPM 0,0095  0,0138 0,69 0,500 | 0,0112 0,0133 0,85 0,408 | 0,013 0,0109 049 0,632
OPM 0.0176 0,0110 -1,60 0,127 0.0140 0,0102 -1,38 0,187 | -0,014 0,0088 -1,62 0,123
NPM 0,0140 0,0042 3,30 0,004 | 0,0186 0,0054 3,40 0,003 | 0,0132 0,0037 3,50 0,003
ROA 0,0170 0,0167 -1,02 0,324 0,0196 0,2111 -0,93 0,366 | 0,0119 0,0244 0,49 0,632
ROE 0,0015 0,0008 -1,76 0,096 0,0004 0,0009 -0,54 0,599 0,0018 0,0011 -1,61 0,126
Fs 7,6048  0,3204 23,73 0,000 | 6,7755 0,5472 12,38 0,000 | 58405 0,5787 10,09 0,000
Constant 62,453 2,6635 -23,45 0,000 55,234 4,6107 -11,98 0,000 47,196 4,9471 -9,54 0,000
R 0,38 0,32 0,28
N of . 1224 1224 1224
observations
F value 339,87 216,20 80,31
p value (0,000) (0,000) (0,000)

According to analysis results, all three models are statistically significant at the 1% significance level. This result indicates that all variables
in the models are significant as a whole. R value obtained with the Driscoll-Kraay estimator of Model-1, which considers one-month lagged
stock price as a dependent variable, was 38%. In other words, profitability ratios explain the change in one month lagged stock price at the
rate of 38%. In the scope of Model-1, NPM can explain one month lagged stock prices at 1% significance level (p value 0,004) and ROE can
explain it at 10% significance level. Fs variable, used as a control variable and the constant are also significant at 1% significance level.
Other variables are not statistically significant in explaining changes in stock prices. As a result of analyzes in Model-2 (two months lagged),
the model's explanatory power rate is 32%. The only statistically significant variable (except for constant and fs) is NPM at significance level
1% (p-value 0,003). Similar results were also obtained in the Model-3 (three months lagged). Model-3's explanatory power in explaining
changes of three months lagged stock prices is 28% and again, the only statistically significant variable (except for constant and fs) is NPM
(p value 0,003). In all three models (Model-1, Model-2, Model-3), it was determined that there is a positive relationship between NPM and
stock prices. 1% increase in NPM leads to increase in stock prices in the Model-1, Model-2 and Model-3 at the rate of 1,4%, 1,86% and
1,32% , respectively. However, in the Model-1, 1% increase in ROE leads to 0,15% decrease in stock prices. When all results were taken into
consideration, Ho hypothesis was rejected and H; hypothesis was accepted. In general, among the variables within the scope of the
research model, only NPM can explain the changes in stock prices. This result complies with the studies of Karaca and Basgl (2011), Aktas
(2008), Moderes, Abedi and Mirshams (2008), Dehuan and Jin (2008).

As a result of the analysis, linear relationship was confirmed between NPM and stock prices in all three models. Akyatan (2016), Kaya and
Oztiirk (2015), Aktas and Unal (2015) and also Parlakkaya and Kahraman (2017) reached the similar results. On the other hand, Sevim
(2016) revealed that there is no significant relationship between ROA, ROE ratios and stock returns. In addition, Aktas and Unal (2015) did
their research by using quarterly data. In this study, 1, 2 and 3 months lagged stock prices after each quarter period was taken into
consideration. It can be said that investors create demand for stocks by looking at NPM. In other words, NPM is the profitability ratio which
can lead the investors' decisions. However, due to the fact that explanatory power of models decreases as lags increase, it can be stated
that investors' stock investment decisions related to NPM are closely associated with the time. In addition to this, it was surprisingly
determined that ROE which represents the profit distributed to the capital owners, is not effective in Model-2 and Model-3. In the Model-
1, it was revealed that there is a negative relationship between ROE and stock prices. When it is thought that supply-demand is effective in
changing the share prices, this negative relationship between ROE and the stock prices may be the topic of the next research which is
about whether this relationship can be explained by dividend payments.

® The similar results were also obtained in Model-2 and Model-3.
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6. CONCLUSION

One of the most important indicators for the stock investors is the price changes of stocks in time. Stock prices change according to supply
and demand levels in the market. Generally, several factors including micro and macro factors direct stock prices. In this study that was
done in order to find out whether there is a relationship between the company profitability ratios, which is one of the micro factors that
show the success of the firms' operations, and the stock price of these firms; the answer was tried to find as to whether the profitability
ratios of the companies can be guided when stock investors make their investment decisions.

In the analysis section of the research, more than one profitability ratio were given and the variables used for the study are; net profit
margin, gross profit margin, operating profit margin, asset profitability and equity profitability ratios. Data sets related to stock price and
profitability ratios were obtained from the Finnet Analysis Expert financial analysis program. The values for the stock price are based on the
values that first, second and third months after the quarterly stock price values. The hypothesis to be proposed / tested in order to
determine the relationship between profitability ratios and share price was tested by panel regression model. In order to apply the panel
regression model, the necessary conditions must be met. The stationarity of the variables was tested by second-generation panel unit root
tests, taking into account the cross-sectional dependency as the cross-sectional dependence of profitability and price data of the firms
included in the analysis is observed. Moreover, it was determined that all variables except for ROE were not stationary and they had unit
roots at level. Then, non-stationary variables were stabilized by taking first and/or second order differences. Within the tests tested to
determine the estimation method to be used in the panel regression model, the final result was obtained with the Driscoll-Kraay estimator.

Consequently, it was revealed that all three models were significant and profitability ratios' explanation rate in explaining changes in stock
prices was between 28% and 38%. In all three models, positive relationship between net profit margin and stock price was confirmed.
While 1% increase in NPM led to an increase in stock prices between by 1,32% - 1,86%; 1% increase in ROE caused 0,15% decrease on one-
month lagged stock prices. The effect on this situation can be explained by the investor's position in the market. It can be said that
investors realize the increase in ROE, consisted during the period t and therefore they do not demand the stock again in the one-month
lagged period (t + 1). As a result, absence of demand may have caused a decrease in stock price. In this context, the Hy hypothesis, which
assumes that there is no relationship between profitability ratios and stock price, was rejected and the H; hypothesis assuming that there is
a relationship between profitability ratios and stock price was accepted. Furthermore, when the results were considered totally, it was
seen that only NPM variable explains the changes in stock prices.

There are several factors that should be taken into consideration by investors when making investment decisions. In this study, the
relationship between profitability ratios and stock prices was examined and it was attempted to reach the point that whether profitability
ratios can be a guide for investing in stocks. However, that considering only one factor while investing can not bring the successful results
to achieve desired goals. Because of this reason, investment in stocks may be supported by a diversification of the data set, taking into
account other micro and macroeconomic factors. In addition to this suggestion, this study which was done by analyzing the data of
companies from many different sectors in BiST-100, can be applied on sector basis or cross-sector comparisons can be made.
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ABSTRACT

Purpose- The contribution of tourism sector to the national economy is crucial. But the sector has a structure which is always hold risks and
uncertainties. For this purpose, the distribution of daily trading volumes of the tourism companies that are located in the high-risk tourism
sector and traded in BIST will be modelled.

Methodology- As the distribution of BIST Tourism trading volume data does not suitable for normal distribution, it is modeled by analyzing
with stable distributions.

Findings- The parameters of stable distribution are estimated according to the quantiles method which one of the most used estimation
methods.

Conclusion- Estimated parameter values show that the stable distributions can be used as an appropriate model for daily trading volume of
BIST tourism index.

Keywords : Stable distributions, BIST, Symmetric stable distributions.
JEL Codes: C13, C46

BiST TURiZM iSLEM HACMIi VERILERININ KARARLI PARETIAN DAGILIMLARLA MODELLENMESi

OzZET

Amag- Turizm sektoriiniin lilke ekonomisine katkisi gok 6nemli diizeydedir. Fakat sektor, sistematik risklerden c¢ok etkilenen, belirsizlik ve
riskin ¢ok yiiksek oldugu bir yapiya sahiptir. Bu amagla, BIST'de islem géren ve yiiksek riske sahip turizm sektérii ierisinde yer alan turizm
sirketlerine ait gtinluk islem hacmi verilerinin dagilimi igin modelleme yapilacaktir.

Yontem- BiST Turizm islem hacmi verilerinin dagilimi normal dagilima uymadigi icin, kararli dagilimlarla incelenerek modellenmistir.
Bulgular- Kararli dagilim parametreleri, en ¢ok kullanilan kestirim yontemlerinden biri olan yuizdelikler yontemine gore elde edilmistir.
Sonug- Tahmin edilen parametre degerleri, kararli dagilimlarin incelenen endekse ait islem hacmi verilerinin modellenmesi igin uygun bir
model olarak kullanilabilecegini géstermektedir.

Anahtar Kelimeler: Kararli dagilimlar, BIST Turizm, Simetrik kararli dagilimlar.
JEL Kodlari: C13, C46

1. GiRiS

Turizm sektori tilke ekonomisine ¢ok dnemli diizeyde katki saglayan bir sektordiir. Boyle bir sektoriin gelisimi tlkeye doéviz ihtiyaglarini
karsilama, istihdam yaratma, llkeye yabanci yatirimcilari getirme agisindan katki saglamaktadir. Sektor sistematik risklerden ¢ok etkilenen,
her zaman risk ve belirsizligin mevcut oldugu bir yapiya sahiptir. Doga olaylari, i¢ ve dis politikalar, ulastirmadaki gelismeler, tlkenin
ekonomik iligkileri, sosyo-kultirel farklilagsmalar, hizmet kalitesi, cevresel etkenler ve daha pek ¢ok unsur sektori etkilemektedir (Inskeep,E.,
1991). Bu kosullar altinda BiST’de islem géren turizm sirketlerine ait islem hacimlerinin incelenerek modellenmesi, hem turizm sirketlerine
bir bakis agisi kazandiracak hem de bu sektore yatirim yapmak isteyen yatinmcilara karar verme agisindan dnemli katki saglayacaktir. islem
hacmi verileri analiz edildiginde, normal dagilimin bu veriler igin uygun olmadigi gdzlenmistir. Bu ¢alismada BiST’de islem géren XTRZM
endeksinin glnlik islem hacimleri Kararli Paretian dagilimlarla modellenmeye c¢alisilacaktir. Calismanin ikinci boéliminde, kararllik ve
kararli dagilimlar ele alinarak kararl kurallarin parametrelendiriimesinden bahsedilmistir. Ugiincii bélimde, turizm sektériine ait islem
hacimleri kararli dagilimlarla modellenmistir. Son bolimde ise modelin giktilari verilmistir.
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2. KARARLI DAGILIMLAR

Kararl dagihmlar, ¢ok sayida kiglk etkinin bir sonucu olarak ortaya ¢ikan olaylarin ve olasilik dagilimlarinin kalin kuyruk, carpiklik gibi
ozelliklerine olanak taniyan zengin bir siniftir. Bu sinifi ilk kez 1920’lerde Paul Levy, rastsal degiskenlerin toplami tzerine yapmis oldugu
galismasinda tanimlamistir. Bu dagilimlar daha sonra finansal zaman serilerinin garpiklik ve kalin kuyruk ozelliklerine olanak tanidigindan
Mandelbrot (1963) ile Fama&Roll (1968) tarafindan normal dagilima bir alternatif olarak 6nerilmistir. Ayrica Press (1972), ekonomide
menkul kiymetlerin fiyat degisimleri ile ilgili olasilik dagihmlari i¢in bir model olusturma siirecinde de kararli dagilimlarin kullaniimasini
onermistir.

Kararli dagilimlar, 6zellikle ekonomide olmak lizere birgok farkli 6zellik gosteren sistemlerde yaygin kullanilan modellerdir. Bagimsiz ayni
dagihmli rastsal degiskenlerin toplami bir limit dagiimina sahipse, bu limit dagilimi kararl sinifin bir tGyesidir (Fama&Roll, 1968). Klasik
merkezi limit teoreminde; sonlu varyansh rastsal degiskenlerin toplami bir Guassian rastsal degiskene yaklasir. Varyansin sonlu olmasi
varsayimi kaldirildiginda, uygun bir 6lgeklendirme ile bagimsiz ayni dagilima sahip rastsal degiskenlerin toplami igin tek dagihm kararli
dagilimlardir. Normal dagilim ise kararli dagilimlarin sonlu varyansa sahip 6zel bir durumudur.

2.1. Kararhihgin Tanimi

Normal (veya Gaussian) rastsal degiskenlerin en 6nemli 6zelliklerinden biri, normal dagilmis iki rastsal degiskenin toplaminin yine normal
dagiimis rastsal degisken olmasidir. X normal dagilmis bir rastsal degisken ise X; ve X, , X ile ayni &zellikleri tasiyan bagimsiz rastsal
degiskenler, a ve b herhangi pozitif sayilar olmak tizere,

aX;+bX, L cX+d (2.1.1)
esitligini saglayan bir c pozitif sayisi ve d € R varsa, X rastsal degiskenine kararlidir denir. Burada ¢ sembolii dagilimdaki esitlik anlamina
gelir, yani dagilimin her iki tarafinin ayni olasilik kanununa sahip oldugunu gosterir.

Eger X rastsal degiskeni sifir etrafinda simetrik olarak dagiliyorsa, rastsal degiskene simetrik kararli denir ve
X ¢-X (2.1.2)

biciminde ifade edilir (Nolan, 2016). Dejenere olmayan bir X rastsal degiskeninin kararli olmasi igin gerek ve yeter kosul n > 2, ¢,, > 0 ve
d, € Rigin
Xi++X, & c,X+d, (2.1.3)

olmasidir (Zolotarev, 1986).

X rastsal degiskeninin kararli olmasi iin gerek ve yeter kosul 0 < a <2, 1< <1, a# 0 ve b €R igin,
X %2aZ+b

esitligini saglayan Z rastsal degiskenine ait karakteristik fonksiyonun,

exp(—lul“[l—iﬂtan% (signu)D, a+1

Eexp(iuZ) = (2.1.4)

2
exp (—lul [1 +i /3; (signu) loglul]), a=1
bigiminde tanimli olmasidir (Nolan, 2016).
2.2. Kararh Kurallarin Parametrelendirilmesi

Kararli dagilimlar dért parametreye sahiptir. Bunlar, @ € (0,2] kuyruk indeksi (sekil parametresi), B € [—1,1] carpiklik parametresi, y = 0
Olgek (skala) parametresi ve § € R konuslanma (lokasyon) parametresidir. @ parametresi dagilimin kuyruk kalinhigini dlger. a < 2 ise
varyans sonsuzdur, @ > 1 olmasi durumunda ise ortalama mevcuttur. Kararli dagiimlar tek modlu dagilimlardir. @ parametresinin degeri
kuguldikge dagilim sivrilesir ve kuyruklar gittikge kalinlagir. S = 0 ise dagihm p civarinda simetriktir. 8 > 0 ise dagihm saga carpiktir.
B < 0 ise simetri 6zelliginden dolayi dagilim sola garpiktir.

Kararh dagilimlarda kuyruk kalinligi ve garpikhigin degisimi miimkindur. Normal dagiim, Cauchy dagilimi ve Levy dagilimlari disinda kararl
dagilimlarin olasilik yogunluk fonksiyonlarinin kapal formda gosterimi mevcut degildir. Fakat bu dagilimlar karakteristik fonksiyonlar ile
ifade edilebilirler.

Ornek 1. (Normal veya Gaussian Dagilim). X rastsal degiskeni,

x — 1)?
> - ) <<

1
ex
\2no ( 20?
olasilik yogunluk fonksiyonuna sahipse, X~N(u, c2) dir.

flx) =

Ornek 2. (Cauchy dagilimi). X rastsal degiskeni,

14

:;y2+(x—6)2' Tesxs<e

fx)

olasilik yogunluk fonksiyonuna sahipse, X~Caushy(y, §) dir.

Ornek 3. (Levy dagilimi). X rastsal degiskeni,
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_ [y 1 14
f(x)—\/; (x_(s)% eXp(_Z(x—(S))' f<x <o

olasilik yogunluk fonksiyonuna sahipse, X~Levy(y,§) dir.

Sekil 1: Ozel kararl Dagilimlarin olasilik yogunluk fonksiyonlarinin grafikleri

0.5
- Normal '
0451 | . Cauchy \
Levy L
04} '
{ A
0.35 | p
0.3 Y-
Y o
0.25
0.2} \
0.15
0.1 i \
0.05 .
0 lessasensenest ________J‘ ' 5 o RCLTTT T |
5 -4 3 2 1 0 1 2 3 4 5

Bu dagilimlara ait olasilik yogunluk fonksiyonlarinin grafigi Sekil 1’de gosterilmistir. Z = Z(a, B) rastsal degiskeni (2.1.4) esitligindeki gibi
tanimli olmak lzere,

T
X a {)/ (Z—ﬁtan7)+5 , a+1 (221)
)/Z+5 , a=1

ise X rastsal degiskeni S(a, B,v,d; 0) seklinde parametrelendirilir. X rastsal degiskenine ait karakteristik fonksiyon ise

exp (—y"‘lul“ [1 +ip (tan?) (signw) (Jyu|t™* — 1)] + i5u) ,a*1l

E exp(iuX) = 2 (2.2.2)
exp (—ylul [1 +i ﬁ; (signuw) log(ylul)] + i5u) ,a=1
seklindedir (Nolan, 2016:8).
Z = Z(a, p) rastsal degiskeni (2.1.4) esitligindeki gibi taniml olmak tizere,
YZ+946 , a*1
X 2 2 2.2.3
"[}/Z+(6+/?;ylogy) , a=1 ( )
ise X rastsal degiskeni S(a, B,v,d; 1) seklinde parametrelendirilir. X rastsal degiskenine ait karakteristik fonksiyon ise
na
exp (—y"‘lul“ [1 —ip (tan—) (sign u)] + idu), a+1
2 (2.2.4)

E exp(iuX) = 2
exp (—ylul [1 +i /3; (signu) loglul] + i5u) , a=1

Seklindedir (Nolan, 2016:8).

2.3. Olasilik Yogunluk ve Dagilim Fonksiyonlari

Kararh dagihmlarin olasilik fonksiyonlarinin kapal formda gosterimi mevcut degildir. Mimkiin tim kararli dagilimlari tanimlamanin en somut
yolu karakteristik fonksiyonlar veya Fourier dontistimlerdir. Kararli dagihimlar farkh sekillerde karakterize edilebilirler. u reel degerli degisken

olmak tzere,
¢(u) = E exp(iuX) (2.3.1)
seklinde tanimh karmasik-degerli fonksiyon X rastsal degiskeninin karakteristik fonksiyonu olarak adlandirilir (Nolan, 2016:9). Ters Fourier

donusiima altinda kararli bir X rastsal degiskeninin olasilik yogunluk fonksiyonu ise,

©

1
flx) = > f_ exp(—iux) ¢(u) du (2.3.2)

seklinde tanimlanir (Uchaikin&Zolotarev, 1999).
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Farkli parametrelendirmelerdeki birikimli dagilim fonksiyonlari (c.d.f.) ile olasilik yogunluk fonksiyonlarini (p.d.f.) ayirt etmek gerekir.
S(a,B,v,8; k) dagihminin  f(x|a, B,v,6; k) olasihik yogunluk fonksiyonu ve F(x|a,B,y,6;k) ise birikimli dagihm fonksiyonu olarak
tanimlanmaktadir.

Yogunluk fonksiyonu, sonsuz terimli bir polinom fonksiyon olarak diizenlenebilir. Fakat bu durumda terim sayisinin sonsuz olmasi maksimum
olabilirlik yonteminin kullanilmasinda problemlere sebep olur. Bu nedenle, olasilik yogunluk fonksiyonu integral gésterimi kullanilarak,

fxla,B,y,8) = niy fom exp(—u%) cos (u (x ; 5) — B u“tan (%)) du (2.34)

bigiminde ifade edilmistir (Zolotarev, 1996).
2.4. Kuyruk Olasiliklari ve Kartiller

a = 2 oldugu durumda normal dagilim iyi anlasilabilir kuyruk 6zelliklerine sahiptir. @ < 2 olmasi durumunda, kararli dagihmlarin kuyruklari
asimptotik olarak Pareto kanununa uyar. Yani, 0 <a <2 ve —1 <f <1 icin X~S(a,f,v,8;0) olsun. Bu durumda, x — oo yaklasmasi
durumunda, ¢, = sin ("2—0[) I'(a) /T olmak Uzere,

PX>x)~y%c, 1+ p)x7¢ (2.4.1)
PX<—x) ~ y%*c, 1—=pB)x7¢ (2.4.2)
dir.

Kararh rastsal degiskenlerin olasilik yogunluk fonksiyonlarinin birkag 6zel durum diginda kapali formu mevcut olmadigindan, kuyruk indeksi
icin tam bir formUl bulmamiz miimkin degildir. Bununla birlikte literatiirde kararli dagiimlara ait parametreleri tahmin etmek igin gesitli
yontemler 6nerilmistir. Hill Tahmincisi (Hill, 1975), yuzdelikler yontemi (Fama ve Roll, 1971; McCulloch, 1986), Logaritmik momentler metodu
(Kuruoglu, 2001), Karakteristik fonksiyon yaklasimi (Yang, 2012) ve En ¢ok olabilirlik yontemi (Nolan, 2001) bu yontemlerden en bilinenleridir.
Bu yontemlerden en yaygin olarak kullanilani ytizdelikler yontemidir.

Yiizdelikler yontemi

Yuzdelikler yontemi ilk olarak Fama ve Roll (1971) tarafindan gelistirilmistir. Fama ve Roll’'un yaklasimi daha basit olmasina ragmen, a ve y nin
kestiriminde yanhliga sebep olmaktadir.

X1, X2, w0, Xn bir S(x; @, B,7,8) kararli dagihmindan elde edilen rastsal 6rnek olsun. x,, S(xp;a, B.v, 6) = p olacak sekilde tanimlanan p.
anakitle ytizdeligi, £, ise 6rnek ylzdeligi olmak Uzere, £%,, x, nin tutarh bir tahmin edicisidir. y ve § dan bagimsiz olarak, a ve B nin
tahmincileri,

p’ p

_ X095 = Xg05 5. = Yoss + X005 — 2 X 05
2095 — %005 p = 02 7008 27008

a & a ’ a a
X0.75 — X0.25 X0.95 — X0.05

icin @ = 11(Vg, V5 ) ve B =1, Vg ) seklinde elde edilir. @ ve B, lineer interpolasyon yardimiyla McCulloch’un(1986) calismasinda Tablo 3
ve Tablo 4’den elde edilmistir. Olgek parametresi,

Ro75 — Xozs
¥s(aB)
esitliginden yararlanilarak tahmin edilir. Burada 3 (c’l‘,/?), degerleri ayni calismada Tablo 5 de verilmistir. Son olarak, & lokasyon parametresi,
§=205+7 Yu(@h)

esitliginden yararlanilarak tahmin edilir. Burada 1p4(&,/§), ayni calismada Tablo 6 da verilmistir.

7=

3. UYGULAMA

Calismanin bu béliimiinde, Borsa istanbul’da islem géren XTRZM endeksinin 01.01.2007-28.09.2017 tarihleri arasindaki giinliik islem
hacimleri (toplam 2804 giin) kullanilmistir. Veriler Bloomberg veri tabanindan temin edilmistir. Bu ¢alismada analiz kapsamina alinan turizm
sirketleri Borsa istanbul’da “AVTUR, MAALT, MARTI, METUR, NTTUR, TEKTU, UTPYA” kodu ile islem gérmektedir.

Bu galismada, yatirnm performansini kullanilan skaladan bagimsiz olarak 6lgme imkani sunmasindan dolayi, giinlik islem hacmi verileri yerine
guinlik getiriler ile calisiimistir. Y;, Endeksin (veya hisse senedinin) glinlik islem hacmi, S, ise bir finansal malin veya portféytin t zamanindaki
logaritmik degeri olsun. Bu durumda, [t,t 4+ 1] zaman araligi igin getiri degerleri,

Xes1 = Spyr =S¢ = InYpyy —InY,

seklinde elde edilmistir (Onalan, 2010). Sirketleri biinyesinde bulunduran XTRZM endeksinin sézii edilen dénemdeki giinlik getirileri Sekil
4'de verilmistir. Bu hisse senedine ait getirilerin 6zet istatistikleri Tablo 1’de verilmistir.
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Sekil 4: XTRZM endeksinin 01.01.2007-28.09.2017 periyodundaki giinliik getirilerinin zamana gore grafigi

il il ‘{

01.01.2007 15.05.2008 27.09.2009 09.02.2011 23.06.2012 05.11.2013 20.03.2015 01.08.2016

[any

o

Tablo 1: XTRZM endeksinin getirilerine ait 6zet istatistikler

Ortalama Standart Sapma | Carpiklik | Basikhk | En Biiyik | En Kugiik

XTRZM | 0,00034342 | 0,567 0,233 1,182 2,498 -2,462

ilk olarak, XTRZM endeksine ait getiriler ele alinarak, bu getirilerin normal dagilima uygunlugu incelenmistir. Gézlenen verilerin normal
dagiima uygun olup olmadigi Ki-kare uygunluk sinamasi yapilarak test edilmistir. Oncelikle, XTRZM endeksine ait zaman serimiz sinifli seri
olarak dlzenlenmis ve yapilan islemler sonrasinda hesaplanan sikliklarla gozlenen sikliklardan elde edilen Ki-kare degeri bilinen formul ile
XEes = 2802,92 olarak bulunmustur. Giinliik getirilerin dagilimu ile ilgili hipotezlerimiz,

H, : Gunluk getirilerin dagilimi normal dagilima uygundur.
Hy: Gunlik getirilerin dagihmi normal dagilima uygun degildir.

seklindedir. Sinif sayisi 9, kestirimi yapilan parametre sayisi 2 oldugundan serbestlik derecesi 6 olup, )(3_05’6 = 12,592 bulunur. Bu durumda,
XTRZM endeksinin getirilerinin dagiiminin normal dagilim oldugunu iddia eden H,, hipotezi 0,05 anlamlilik diizeyinde red edilir. islem hacmi
verilerinin normal dagihm varsayimini reddetmesi bu veriler igin kararli dagilimlarin uygun bir model olacagi hipotezimizi desteklemektedir.

Sekil 5: XTRZM endeksinin getirilerine ait Histogram

900 A 851
800 - H Frekans

Frekans

-1,317 -0,936 -0,554 -0,173 0,209 0,590 0,972 1,353 2,498
Bin

Hisse senedi getirilerinin dagim parametreleri, McCulloch’un yuzdelikler yontemine gore tahmin edilmis ve Tablo 2’deki sonuglar elde
edilmistir. @ = 1.21 ¢ikmasi, kararli dagilimlar igin istenen aralikta bir degerdir. Kestirimi yapilan diger parametreler de istenen aralikta

deger almistir.
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Tablo 2: McCulloch yéntemi kullanilarak kararli dagilimin parametre tahmini

Hisse Senedi\ Parametre a E % )
XTRZM 1.21 1 0.0006 0.0038
4.SONUC

Bu calismada, Borsa istanbul’da islem goren hisse senetlerinin islem hacmi verilerinin kararli dagiimlara uygun bir model olup olmadig
arastinimaktadir. Borsa istanbul’da islem géren XTRZM endeksine ait getiriler ele alinarak, bu getirilerin normal dagilima uygunlugu
incelenmistir. Ki-Kare uygunluk sinamasi sonrasinda ve grafikler yardimiyla getirilerin normal dagilima uygun olmadigi gorilmustir. XTRZM
icin 2804 gunlik islem hacmi verisi kullanilarak kararli dagiima ait parametreler @ = 1.21, ﬁ =1, y =0.0006 ve 8§ = 0.0038 olarak
kestirilmistir. Sonug olarak, kestirilen parametre degerleri, Kararli Paretian dagilimlarin incelenen endekse ait islem hacmi verilerinin
modellenmesi igin uygun bir model olarak kullanilabilecegini gostermektedir.
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ABSTRACT

Objective- Decision makers usually use conventional methods in appraising investment projects. However, nowadays, dynamic valuation
models about the future of investments also needs to be included in the decision making process. This study aims to show that a property
construction investment project, which seems to be unprofitable with conventional methods currently, can be implemented profitably in
the future by using a fuzzy real option method with dynamic characteristics. Using fuzzy numbers in addition to the classical fuzzy option
theory will expand the model’s scope and enable it to contain more information, thereby making it more appropriate for investment
environments with high uncertainty. In addition, both the standard deviation calculated from expected value of the fuzzy numbers and the
historical volatility will be used for the fuzzy real option valuation. Thus, it is aimed to compare the two methods. Finally, it is aimed to
transfer expert opinions to the model as well.

Methodology- The project valuation of a property construction investment planned to be made in Turkey has been performed by using
Trinomial Fuzzy Real Option method. First, the volatility variable of this model was determined on the basis of Carlsson and Fuller’s
proposal of expected values and standard deviations for fuzzy numbers. Next, the historical volatility of house price index used for the
volatility variable of the model. Finally, these two methods were compared. The model also includes expert opinions. These expert
opinions have been transferred to the model with the aggregation of fuzzy numbers.

Findings- According to the valuation conducted with Trinomial Fuzzy Real Options, the property construction investment project, which
seems to be unprofitable currently, can be implemented profitably in the future. Due to the transactional nature of fuzzy numbers,
volatility value, which is calculated on the basis of standard deviation of cash flows, will increase per annum. On the other hand, the
historical volatility is used as a constant for all investment years. In parallel with this approach, the optimum investment year of the model
using the standard deviation of cash flows as volatility has been different the model with historical volatility.

Conclusion- The idea of using options in investment projects adds both managerial flexibility and uncertainty concepts to the valuation
process. In addition to the term volatility, which is used for the concept of uncertainty in the model, the naturally existent uncertainty of
fuzzy numbers is also used in the model. Furthermore, it is shown that the investment project, which seems to be unprofitable currently,
can be carried out profitably in the future with the managerial flexibility of a delay option. While the volatility, which is calculated on the
basis of the standard deviation of cash flows, postpones the optimum investment timing with its increasing value, the historical volatility
model gives earlier optimum investment timing.

Keywords: Real options, property investment, fuzzy sets, net present value, investment projects, trinomial fuzzy real option valuation.
JEL Codes: G13, G31, L74
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TRINOMIAL KAFES YAKLASIMI KULLANARAK BULANIK REEL OPSiYON DEGERLEMESIi VE
GAYRIMENKUL YATIRIMI UYGULAMASI

OZET

Amag- Yatirim projeleri karar vericiler tarafindan degerlenirken genellikle statik olan klasik yontemler kullanilir. Ancak glinliimizde
yatinmin gelecegi ile ilgili dinamik degerleme modellerinin de karar verme sireglerinde yer almasi gerekmektedir. Bu ¢alismada klasik
yontemlerle bugtin igin yapilmasi karli géziikmeyen bir gayrimenkul yatirim projesinin dinamik bir yapiya sahip olan bulanik reel opsiyon
yontemi ile gelecekte karli bir sekilde yapilabileceginin gdsterilmesi amaglanmistir. Klasik bulanik opsiyon teorisine ek olarak modelde
bulanik sayilarin da kullanilmasi modelin kapsamini artiracak ve daha fazla bilgi igermesini saglayacaktir. Boylelikle model yogun
bilinmezligin oldugu yatirnm ortamlarina daha uygun hale gelecektir. Ayrica bulanik reel opsiyon degerlemesinde hem bulanik sayilarin
beklenen degeri Uzerinden hesaplanan standart sapma ve hem de tarihsel oynaklik kullanilacaktir. Béylelikle iki yontemin karsilastiriimasi
amaglanmigtir. Son olarak uzman goérislerinin modele aktarilmasi da amaglanmistir.

Yontem- Turkiye’de yapilmasi planlanan bir gayrimenkul yatirim projesinin degerlemesi Trinomial Bulanik Reel Opsiyon ydntemi ile
yapilmistir. Bu modelin igerdigi oynaklik degiskeni ilk olarak Carlsson ve Fuller’in bulanik sayilarin beklenen degeri ve standart sapmasi
dnerisi ile yapiimistir. ikinci olarak ise modeldeki oynaklik degiskeni icin konut fiyat endeksinin tarihsel oynakligi kullanilmistir. Daha sonra
bu iki yontem karsilastirilmistir. Modelde ayrica uzman gorugleri de yer almistir. Bu uzman goérusleri bulanik sayilarin butiinlestirilmesi ile
modele aktarilmistir.

Bulgular- Trinomial Bulanik Reel Opsiyon yontemi ile yapilan degerlemede giniimiz igin karli gézikmeyen gayrimenkul yatirnm projesi
gelecekte karli bir sekilde yapilabilecektir. Bulanik sayilarin islem dogasi geregi nakit akiglarinin standart sapmasi tzerinde hesaplanan
oynaklik degeri her sene artacaktir. Tarihsel oynaklik ise bitiin yatirim yillan igin sabit olarak kullanilacaktir. Bu yaklasima paralel olarak
nakit akislarinin standart sapmasini oynaklik olarak kullanan modelin en uygun yatirim yih tarihsel oynaklk kullanilan modelden farkli olarak
bulunmustur.

Sonug- Yatirnm projelerinde opsiyonlarin kullanilmasi fikri degerleme siirecine hem yonetimsel esneklik hem de belirsizlik kavramlarini
katmaktadir. Modelde belirsizlik kavrami igin kullanilan oynaklik ifadesine ek olarak bulanik sayilarin dogasi geregi sahip oldugu belirsizlik de
kullaniimigtir. Ayrica giinimuz igin karl géziikmeyen yatirim projesinin yonetimsel bir esneklik olan erteleme segenegi ile gelecekte karli bir
sekilde yapilabilecegi gosterilmistir. Nakit akislarinin standart sapmasindan hesaplanan volatilite artan degeri ile projenin optimum yatirim
zamanini ertelerken, tarihsel volatiliteli model daha erken optimum yatirim zamani sonucunu vermistir.

Anahtar Kelimeler: Reel opsiyonlar, gayrimenkul yatirimi, bulanik kiimeler, net bugtinkii deger, yatirnm projeleri, trinomial bulanik reel
opsiyon degerlemesi.
JEL Kodlan: G13, G31, L74

1.GiRis

GlUnumdizde karar vericiler ve yoneticiler yatinm projelerini degerlerken klasik olan duragan yontemleri kullanmaktadirlar. Net bugtinki
deger, i¢ verim orani, geri 6deme siiresi, ortalama karlilik orani gibi klasik yontemler projelerin iginde bulundugu durumda belirsizlik etkisini
degerleme surecine yansitamamaktadirlar. Ayrica bu gibi degerleme yontemleri projeyi erteleme, iptal etme veya yatinmi gelecekte
genisletme gibi yonetimsel esneklikleri igermemektedirler. Bu noktada finansal opsiyonlardan tiremis reel opsiyon degerleme yontemi
karar vericilere ve yoneticilere belirsizlik ve yonetimsel esnekligi igeren dinamik bir degerleme siireci imkani tanimaktadir. Dahasi bulanik
sayilarla modellenen reel opsiyonlar bulanik sayilarin dogasi geregi daha fazla bilgi iceren degerleme modeli olacaktir. Bilinmezligin yogun
oldugu yatirim ortamlarinda bilgi kapsamini genisleterek daha dogru bir degerleme imkani sunacaktir.

Bu galismada klasik yontemlerle su an igin karli gozikmeyen Trakya Bdlgesi'nde yer alan bir arsa lzerine ingaat yatirimi projesinin
ertelenerek gelecekte karl bir sekilde yapilabilecegi gosterilecektir. Bu yatirim projesinin genis bilinmezlik ortaminda gergeklenecek olmasi
nedeniyle bu degerleme sireci bulanik sayilarla trinomial reel opsiyon degerlemesi ile yapilacaktir. Dahasi model igindeki belirsizlik ifadesi
olan oynaklik degiskeni icin bulanik sayilarda standart sapma hesabi ile degerlenen model ve tarihsel volatilite ile degerlenen modeller
karsilastinlacaktir. Streg igerisinde uzman gorusleri kullanilacaktir. Bazi degisimler igin ise uzman gorislerinin butunlestirilmesi
kullanilacaktir.

2. LITERATUR iNCELEMESi

Literatiirde bulanik reel opsiyonlar bir ¢ok calismada kullanilmistir. ilk olarak Carlsson ve Fuller (2003) tarafindan nakit akislari ve
maliyetlerin klasik sayi olarak ifade edilemeyecegi durumlar igin Black & Scholes (1973) modelini baz alan bulanik opsiyon degerleme
modeli olugturulmustur. Bu modelde nakit akislari ve maliyetleri bulanik sayi olarak ifade etmiglerdir.

Ucal ve Kahraman (2009) petrol yatirimi uygulamasinda bulanik opsiyon degerlemesini kullanmislardir. Bu ¢alismada bilgi kaybini en aza
indirmek icin bulanik nakit akisi ve maliyetlerin beklenen degeri sonradan alinmistir. Tolga, Kahraman, Demircan (2009) ¢agri merkezi
yatirnmi degerlemesini bulanik reel opsiyonlarla yapmistir. Calismada bulanik sayilarin reel opsiyon trinomial kafes uygulamasi ve Black &
Scholes uygulamasi karsilastirilmistir. You ve digerleri (2012) bulanik reel opsiyon degerlemesini kurumsal kaynak planlamasi yatirimi igin
kullanmiglardir. Montsho (2012) bulanik reel opsiyon yaklasimini galismakta olan nikleer reaktér yatirnmini feshetme segenegini igin
kullanmigtir. Dai, Sun, Guo (2016) Black & Scholes modeline dayanan bulanik reel opsiyon modeli ile daha 6nceden kirlilik yayan bir tesisin
kirlilik yaymayacak sekilde gelistirilmesi (brownfield redevelopment) projesini degerlemislerdir. Ayrica degerleme uzmanlarin risk algisini da
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icermektedir. Aranda, Arango ve Lianos (2016) Amerikan alim opsiyonlari igin bulanik reel opsiyon degerlemesini yardimci demiryolu
nakliyesi terminalinin dagitim merkezi uygulamasi icin kullanmislardir. Biancardi ve Villani (2017) birlesik Amerikan doviz opsiyonlarini
bulanik mantik yaklasimi ile modellemislerdir.

3. VERi, YONTEM, BULGULAR, ANALizZ

Zadeh’in (1965) onerdigi bulanik kiime teorisi ginimuze kadar bir ¢ok galismada kullanilmigtir. Bulanik kiime teorisinden bir gok bulanik
say ¢esidi literatiirde mevcuttur. Bu calismada tip-1 trapezoidal bulanik sayilar kullanilacaktir. A = (ay, a,, a3, as) olmak iizere bulanik bir say
asagidaki gibi ifade edilebilir:

()
)

1 , Ay Sx< ag

o)
o)

0 , diger 0 a a, a; a, X

Sekil 1: Trapezoidal Bulanik Sayi

lale< a2

HA(X)Z

az; =x< ay,

»
>

“

Calismada trapezoidal bulanik sayilarla trinomial reel opsiyon degerlemesi yapilacaktir. Kullanilacak degiskenler ise su sekildedir: “S,
Baslangic yili nakit akislar, “X” ilk yatirim maliyeti, “At” Yatirim her bir basamak zaman araligi ( yil bazli kullanilmistir), “r” Risksiz faiz
orani, “u” Bir sonraki doneme gegiste nakit akislarinin artma orani, “d” Bir sonraki doneme gegiste nakit akislarinin azalma orani, “p,” Bir
sonraki doneme gegiste u degisikligi olma olasilig, “p,” Bir sonraki doneme gegiste sabit kalma olasiligi, “p,” Bir sonraki doneme gegiste d

degisikligi olma olasiligi, “6” Oynaklik degiskeni ( 1- Posibilistik standart sapma, 2- Tarihsel Oynaklik), “6” Yatinnm karari sureci boyunca
opsiyonun deger kaybi- Finansal opsiyonlarda temettili modelleme.

Bulanik reel opsiyon trinomial degerleme semasi Sekil 2’de gosterilmistir:

Sekil 2: Trinomial Yaklagimla Bulanik Reel Opsiyon Degerleme $emasi

Modelin formilasyonu ise su sekildedir:

V:l‘-5-§0'2, Ax = ov/3At, u =eb, d=1/u,

pu = (1/2) (((0?At+v2At2) /AX2) +(VAt/AX)), pm = 1-((02At+V2At2) /AX?), pg = (1/2)(((0°At+VAL)/AX’)-(VAL/AX))
Si=S0(1-8)u , j=-i,u,0,..0i, Crj = maks(0, St~ X), j = -T,....,0,...., T, Cij = €™ (puCisvjs1 + pmCist; + paCisj1)
Modelde kullanilan beklenilen deger, standart sapma ve oynaklik ifadeleri Carlsson ve Fuller’e (2001) gére bulunur:

E (A) = (a1+ 2a2 + 2az+ a+) /6
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o2 (&) = (as- a2)?/4 + ((as - az) (a4 - a1)) /6 + (as - a1)2/24, Standartlastirma islemi: 6" = ¢ / E (&)

“n+1” Gozlem sayisi, “S;” j. donem sonunda dayanak varlik fiyati, “T” Yil bazinda zaman arali§i olmak {zere tarihsel oynaklik hesaplama
adimlari ise su sekildedir:

u;=1In (S;/ Si1 ), “u” degiskeninin standart sapmasi “s” ile ifade edilir:

s=VI(1/n-1)3 (u-0)°  j=12,..0.

“0”, “uj” verilerinin aritmetik ortalamasidir. Volatilite (oynaklik) ise o = s / VT seklinde elde edilir.
Trigeorgis (1993)’e gbre bir projenin karlihgi asagidaki sekilde degerlendirilebilir:
Genigletilmis NBD = Geleneksel NBD + Opsiyon Primi

Gayrimenkul yatirimi uygulamasi:

1.400 m”2 arazi - %25 imarl — 2 katl -700 m”2 insaat alanli oturma alani projesi-10 daire, arsa maliyeti 1.000.000 TL, ilk yil 4 (225.000 TL),
ikinci yil 4 (1.000.000 TL), Gglincl yil (550.000 TL) satis gelirleri, ilk yatinmin yarisi 3 sene geri 6demeli banka kredisi, 7 senelik yatirim hakki
boyunca her yil igin, § = 0.05, r=0.115, AOSM = %20. Maliyetlerin yillara gore aldigi asagidaki tabloda gosterilmistir(gelecekteki maliyetler

uzman goruslerinin bulanik sayi ifadesi ile olusturulmustur) :

Tablo 1: Yillara Gore Maliyetler

YIL | iNSAAT MALIYETI ARSA MALIYETI TOPLAM

0 794255 1000000 1794255

1 (850074, 867295, 884515, 901736) (1059874, 1079877, 1099879, 1119881) (1909948, 1947171, 1984394, 2021616)
2 (910260, 947393, 985318, 1024035) (1123333, 1166133, 1209733, 1254133) (2033593, 2113527, 2195052, 2278169)
3 (975179, 1035263, 1097929, 1163234) | (1190592, 1259280, 1330560, 1404480) (2165771, 2294543, 2428489, 2567714)
4 (1045232, 1131690, 1223766, 1321710) | (1297600, 1397650, 1503376, 1614989) (2342832, 2529340, 2727141, 2936699)
5 (1120852, 1237543, 1364421, 1502179) | (1414225, 1551223, 1698637, 1857050) (2535077, 2788766, 3063058, 3359230)
6 (1202513, 1353780, 1521685, 1707748) | (1541332, 1721671, 1919260, 2135392) (2743845, 3075451, 3440944, 3843140)
7 (1290729, 1481462, 1697567, 1942968) | (1679863, 1910848, 2168537, 2455454) (2970593, 3392310, 3866104, 4397422)

Satis fiyatlarindaki uzman goruglerine dayanan bulanik sayi degisim asagidaki tabloda gosterilmistir:

Tablo 2: Uzman Goriiglerine Gore Satig Fiyati Degisimi

Satigilk 2yil | pegisim (yillik) Satis 3-4 yil Degisim (yillik) Satisg 5-7 yil Degisim (yillik)

Kv1 (1.10, 1.133, 1.666, 1.20) Kvi (1.10,1.12, 1.4, 1.16) Kv1 (1.06, 1.08, 1.10, 1.12)
Kv2 (1.08, 1.113, 1.466, 1.18) Kv2 (1.09, 1.11, 1.13, 1.15) Kv2 (1.07, 1.09, 1.11, 1.13)
Kv3 (1.12, 1.533, 1.866, 1.22) Kv3 (1.08, 1.10, 1.12, 1.14) KV3 (1.05, 1.06, 1.07, 1.08)
Geometrik B. | (1.10, 1.133, 1.666, 1.20) Geometrik B. | (1.09, 1.11, 1.13, 1.15) Geometrik B. | (1.060, 1.077, 1.093, 1.11)

Tarihsel oynaklik: TR21 kodlu konut fiyat endeksi Temmuz 2010’dan Temmuz 2017’ye 8 adet veri = 0,049 ( her yil igin ayni). Posibilistik
standart sapmadan hesaplanan oynaklik: 0.086, 0.162, 0.213, 0.266, 0.326, 0.390, 0.428 (sirasiyla her bir yil igin).

Bugin icin yapilan degerleme sonucunda NBD -1.752 TL ¢cikmistir. NBD analizine gore proje kiglk de olsa bir farkla yapilamaz durmaktadir.
7 farkli yilin her biri igin degerleme yapilmasina karar verilmistir. Genisletilmis NBD’ye gére optimum yatirim yilinin bulunmasi igin 2 farklh
oynaklik tipine gore analiz yapiimistir. Asagidaki bu analizlerin sonuglari tabloda gosterilmistir:

Tablo 3: Posibilistik Oynaklik Kullanilan Modelde* ve Tarihsel Volatiliteli Modelde’ Yapilan Degerlemeler

Yatinm Bulanik Beklenen Gen. Beklenen Ops. Bulanik Gen. Beklenen Gen. Beklenen Ops.
Yil Genisletilmis NBD* NBD* Degeri* NBD’ NBD’ Degeri’

1 (-34924, 34340, 85769,164 16776,37 (-34924, 34340, 79114,28 10121,48
125198, 230464) 105478, 229975)

2 (-61522, 80038, 184945,07 53899,32 (-63471, 65382, 159549,78 28504,04
262663, 485791) 218030, 453947)

3 (-95300, 92471, 215237,44 65947,63 (-98572, 65348, 174505,35 25215,54
316724, 568333) 241663, 531581)

4 (-140910, 81926, 222596,90 76566,74 (-147491, 46409, 164601,21 18641,65
337827, 636985) 243274, 555733)
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5 (-208660, 33736, 182292,45 76341,19 (-216093, -3063, 116787,01 10967,61
302729, 629485) 212549, 497844)

6 (-262963, -6029, 153246,53 81961,96 (-272888, -44774, 76385,29 5285,41
286978, 623543) 185119, 450509)

7 (-286070, -22381, 137996,52 73245,10 (-291335, -54943, 64601,77 73,42
276805, 605203) 182406, 424020)

Bulanik saymin standart sapmasindan elde edilen oynakligin kullanildigi modelde Genigletilmis NBD kriterine goére proje 4. yilda
gerceklenmelidir. Bu proje kararindaki ana kriterimizdir.Proje en yiiksek opsiyon degerine ise 6. yilda yapilacak yatirimla ulagmaktadir.
Tarihsel oynakligin kullanildigi modelde proje ana kriterimiz olan Genisletilmis NBD’ye gére 3. yilda gerceklenmelidir. Bu modelde ayrica
opsiyon degeri 2. yilda gergeklenen proje ile maksimuma ulagsmaktadir.

4.SONUC, TARTISMA

Reel opsiyon teorisinin yatirim projelerinde kullaniimasi karar slrecine yonetimsel esneklik ve belirsizlik kavramlarini katmaktadir. Reel
opsiyonlarin bulanik sayilar ile kullaniimasi belirsizlik degiskeni olarak kullanilan oynaklik ifadesine ek olarak bulanik sayilarin dogasi geregi
sahip oldugu belirsizligi de modele eklemistir. Diger taraftan giinimuz icin karli géziikmeyen yatirim projesinin reel opsiyonlarin sahip
oldugu erteleme yonetimsel esnekligi ile gelecekte karli olarak yapilabilecegi gosterilmistir. Dahasi optimum yatirim yili da belirlenmistir.
Tarihsel volatiliteli model daha kisa erteleme sonucunu verirken, nakit akiglarinin standart sapmasindan hesaplanan volatiliteli modelin
artan volatilitesiyle daha geg reelize etme sonucunu vermistir. Gelecek g¢alismalarda bu model belirsizligin oldugu diger ¢alismalarda
kullanilabilir. Ayrica ¢oklu karar verme sliregleri, istatistiksel yontemlerle birlikte kullanilabilir, diger bulanik say1 kiimeleriyle modellenebilir.
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ABSTRACT

Objective- In the context of finance theory, predicting the return / price or movements of financial assets over the historic data provides
elemination of the uncertainty and make such assets manageable. Therefore, modeling the financial asset behaviors with objective and
scientific methods greatly contribute to reduce and manage the risk. In this study, the direction of the relationship between the Gold prices
and the BIST 100 index was determined and tried to be estimated within a certain probability and how the change in the Gold prices in the
Bayes Theorem would be reflected in the BIST 100 index.

Methodology- Variables used in the study are the bullion gold gram sale price and BIST 100 index and the monthly closing prices of the
mentioned variables are used as data set for the 18 years (2000: 01-2017: 07) period. The data were compiled from the official website of
the Central Bank of the Republic of Turkey. E-Views 9 SV program was used for statistical analysis of data. During the methodological
process, statistical methods such as Pearson Correlation Analysis and Bayes Theorem were used.

Findings- In the study, it was found that positive correlation (0,91) exist between these two financial assets. In addition, the significance of
the correlation coefficient at the 5% significance level was tested and it was determined that there was a significant correlation between
the Gold prices and the BIST 100 index. At a later stage, it was tried to estimate with certain probability, how the BIST 100 index would
react to an increase in gold prices. As a result of the analysis carried out in the framework of the Bayes theorem, it is found that increase of
the gold prices will also lead to increase the BIST 100 index with 52.1% probability.

Conclusion- It is important, valuable and necessary for investors to make accurate and on-the-spot decisions, especially in uncertainty and
risk environment in the markets. If this uncertainty is managed by being reduced to a measurable risk level, it offers the opportunity to
provide extraordinary returns or to minimize losses for individual and / or institutional investors. Working with scientific data and methods
to understand, mitigate and manage the future risks of assets in this framework makes a significant contribution to the success of risk
management strategies implemented by financial institutions. In this context, a positively and statistically significant relationship was found
between gold price and BIST 100 index in the study. Moreover, in the case of an increase in gold prices, the BIST 100 index will increase too
with 52.1% probability.

Keywords: Assets prices, gold prices, ISE 100, Bayes Theorem, financial prediction
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BAYES TEOREMIi CERGEVESINDE ALTIN FiYATLARI iLE BORSA ENDEKSi ARASINDAKI iLISKININ
INCELENMESI

OZET

Amag- Finans teorisi baglaminda, finansal varliklarin getiri/fiyat veya hareketlerinin bugiinden tahmin edilmesi séz konusu varliklar
tizerindeki belirsizliklerin bir 6lgtide giderilmesini ve onlarin yonetilebilir olmasini saglar. Dolayisiyla nesnel ve bilimsel yontemlerle finansal
varlik davraniglarinin modellenmesi, riskin azaltilmasi ve yonetilmesine blyuk katki saglar. Bu galismada, Altin fiyatlari ile BIST 100 endeksi
arasindaki iliskinin yoni belirlenerek Bayes Teoremi gercevesinde Altin fiyatlarindaki degismenin BIST 100 endeksine nasil yansiyacagi belirli
bir olasilik icinde tahmin edilmeye calisiimistir.

Yontem- Calismada kullanilan degiskenler, kilge altin gram satis fiyati ile BIST 100 endeksi olup s6z konusu degiskenlerin yaklasik 18 yillik
(2000:01-2017:07) donemdeki ayhk kapanis fiyatlari veri seti olarak kullanilmistir. Veriler Turkiye Cumhuriyet Merkez Bankasi resmi
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internet sitesinden derlenmistir. Ayrica verilerin istatistiksel analizlerinde E-Views 9 SV programi kullanilmistir. Metodolojik siiregte Pearson
Korelasyon Analizi ile Bayes Teoremi gibi istatistiksel yontemlerle analizler yapilmistir.

Bulgular- Calismada bu iki finansal varlik arasinda pozitif yonli korelasyon (0,91) saptanmistir. Ayrica % 5 anlam diizeyinde korelasyon
katsayisinin anlamhligi sinanmis ve Altin fiyatlari ile BIST 100 endeksi arasinda anlamh bir korelasyonun bulundugu belirlenmistir. Daha
sonraki asamada ise Altin fiyatlarindaki bir artisa BIST 100 endeksinin nasil bir tepki verecegi belirli bir olasilikla tahmin edilmeye
cahsiimistir. Bayes teoremi gergevesinde yapilan analizler sonucunda Altin fiyatlarinin artmasi durumunda BIST 100 endeksinin %52,1
olasilikla artacagi sonucuna ulasiimigtir.

Sonug- Piyasalarda belirsizlik ve risk ortaminda 6zellikle yatirmcilarin dogru ve yerinde kararlar almasi 6nemli, degerli ve de gereklidir. Bu
belirsizligin dlgllebilir bir risk seviyesine indirgenerek yonetilmesi ise bireysel ve/veya kurumsal yatirimcilara olaganistu getiri saglama veya
zarari en aza indirgeme firsati sunar. Bu gergevede varliklarin gelecekte tasidigi risklerin anlagiimasi, azaltilmasi ve yonetilmesi igin bilimsel
veri ve yontemlerle ¢alisiimasi finansal kurumlarin uyguladiklari risk yonetimi stratejilerinin basarili olmasina ciddi katkilar saglamaktadir.
Bu baglamda, calismada Altin fiyatlari ile BIST 100 endeksi arasinda pozitif yonll ve istatistiksel olarak anlamli bir iliski bulunmustur. Ayrica,
Altin fiyatlarindaki bir artis durumunda BIST 100 endeksinin %52,1 olasilikla artacagi sonucuna ulagiimistir.

Anahtar Kelimeler: Varlik fiyatlari, altin fiyatlari, BIST 100, Bayes teoremi, finansal tahmin
JEL Kodlan: (C11, G13, G17)

1.GiRis

Gegmisten glinimdize insanlarin en biiyuk tutkularindan birisi gelecegi 6grenmek olmustur. Gelecek, yapisi geregi belirsizlik ortamini isaret
eder. Farkli zamanlarda, farkli yontem ve isimlerle gelecegi 6grenme ¢abasina girismis olan insanin modern donemlerde bilimsel
yontemlerle bu arayigini stirdlirdigu soylenebilir. Elbette, gelecegi tam anlamiyla bilmek, 6grenmek mimkin degildir. Ancak, nesnel ve
objektif bilimsel yontemlerle gelecegi belirli bir olasilik ile tahmin etmek mumkindar. Belirli bir olay veya olguyla ilgili olarak gelecegin
tasidig belirsizlik ortaminin 6lgtlebilir bir risk seviyesine indirgenmesi bu olayin/olgunun daha iyi anlagiimasini ve yonetilebilir olmasini
saglar. Finans teorisi baglaminda, gelecekteki varlik fiyat/getiri hareketlerinin modellenmesi finans diinyasinda ilgi ¢ceken bir konudur®.
Uzun dénemde getirisi pozitif yonli olan altin, portféy yonetimi agisindan 6nemli ve yatirnm yapilabilecek bir varlik olarak degerlendirilir.
Son yillarda diinya finans piyasalarinda gorulen galkantilar ve krizler yatirimcilari hisse senetlerinden olusan portféylerin diginda alternatif
yatirim araglarina yonlendirmektedir (Le ve Chang, 2016: 1).

Bu ¢alismada, Altin fiyatlari ile BIST 100 endeksi arasindaki iliskinin yoni belirlenerek Bayes Teoremi gergevesinde Altin fiyatlarindaki
degismenin BIST 100 endeksine nasil yansiyacagi belirli bir olasilik icinde tahmin edilmeye ¢aligiimistir.

2.LITERATUR iNCELEMESI

Altin fiyalan ile Borsa endeksi arasindaki iligki gerek yurtici gerekse yurtdisi birgok bilimsel ¢alismaya konu olmustur. Farkli yéntem ve veri
setleri tizerinde yapilan galismalardan elde edilen bulgularda farkhdir. Asagidaki Tablo 1’de konu ile ilgili literatiir 6zeti verilmistir.

Tablo 1: Altin Fiyatlari ile Borsa Endeksi Arasindaki iliskiyi inceleyen Ampirik Calismalarin Ozeti

Calisma Dénem Yontem Bulgu

(Gilmore, vd.,2009) 1996-2007 ADF ve PP birim kok testi, | Degiskenler arasinda es butiinlesme iliskisi belirlenmis olup
Johansen es butlnlesme testi, | kisa vadeli tek yonli nedensellik iliskisinin var oldugu ifade
Johansen-Juselius es buttunlesme | edilmistir.
testi ve VEC

(Sharma ve 2008-2009 Coklu dogrusal regresyon analizi Altin fiyatlari ile hisse senetleri fiyatlar arasinda pozitif ve

Mahendru, 2010) istatistiksel ~ olarak anlamli  bir iliskinin  bulundugu

vurgulanmistir.

(Patel, 2013) 1991-2011 ADF birim kok testi, Johansen es Degiskenler arasinda uzun doénemli bir denge iliskisinin var
butlnlesme testi, Granger oldugu yani es biittinlesik olduklari, ayrica altin fiyatindan
nedensellik testi Nifty endeksine dogru Granger nedensellik iligkisinin

bulundugu vurgulanmistir.

(Basit, 2013) 2005-2011 Basit regresyon analizi KSE-Borsa endeksinin altin fiyatlari Uzerinde pozitif yonlu

ancak anlamli olmayan bir iliskinini var oldugu belirlenmistir

(Mishra, 2014) 1978-1979, PP Birim kok testi, Toda ve | Altin fiyatlari ile BSE-30 endeksi arasinda gift yonlu bir

2010-2011 Yamamoto nedensellik testi nedensellik iliskisinin bulundugu ifade edilmistir.

(Tripathi, vd., 2014) 2004-2013 Coklu regresyon analizi, Johansen | S&P 500 endeksi ile altin fiyatlari arasinda pozitif ancak zayif
es bltlinlesme testi ve Granger bir iligkinin bulundugu buna karsin bu degiskenler arasinda bir
nedensellik testleri nedensellik iliskisinin bulunmadigi belirtilmistir.

(Gayathri ve 2003-2013 ADF Birim kok testi, Johansen es | Altin fiyatlarindan Borsa endeksine dogru tek yonlu

Dhanabhakyam, butlinlesme testi ve Granger | nedensellik iligkisi

2014) nedensellik testi

(Dogru ve Uysal, 2000-2009 Korelasyon analizi, Johansen es Uzun doénemde altin fiyatlari ile BIST 100 endeksi arasinda

! 2013 yili Nobel Ekonomi 6dili Eugene F. Fama, L. Peter Hansen ve Robert J. Shiller’e varlik fiyatlarina yonelik ampirik galismalarindan

dolayi verilmistir.
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Granger es bltlinlesme testi ve

2015) butlnlesme testi ve VAR pozitif yonlu bir iliski bulunmustur.
(Kothari ve Gulati, 1979-2013 Korelasyon analizi ve Granger iki degisken arasinda pozitif ve giiglii bir iliskinin bulundugu
2015) nedensellik testleri ayrica SUNSEX Borsasindan altin fiyatlarina dogru tek yonla bir
nedenselligin oldugu bulgularina ulagiimistir.
(Onci, vd., 2015) 2002-2013 Engle-Granger es bitiinlesme CGalismalarinda BIST 100 endeksinin altin ve doviz ile
testi ve Granger nedensellik testi esbutinlesik olmadigl ayrica borsa endeksinin altin ve doviz
getirilerinin bir nedeni olmadigl buna karsin altin ve doviz
getirilerinin borsa endeksinin nedeni oldugu belirtilmistir.
(Acikalin ve Basgl, 2012-2015 Engle-Granger es bitiinlesme Degiskenler arasinda es butiinlesme tespit edilmistir. Ayrica
2016) analizi, hata diizeltme modeli ve hisse senedi fiyat endeksinden altin endeksine dogru tek yonli
Granger nedensellik testleri bir nedenselligin oldugu ¢alismada belirtilmistir.
(Le ve Chang, 2016) 1997-2016 Zivot-Andrews birim kok testi, Japon piyasalarinda altin fiyatlarinin hisse senetleri tzerinde
ARDL sinir testi negatif etkisinin oldugu belirtilmistir.
(ilarslan, 2017) 2000-2016 ADF birim kok testi, Enger- Uzun dénemde, BIST 100 fiyat endeksinden Altin fiyatlarina ve

Altin fiyatlarindan da BIST 100 fiyat endeksine dogru ¢ift yonla

Granger nedensellik testi bir nedensellik iliskisi bulunmustur.

Ortalama bir ifade ile literatlr incelemesinden elde edilen sonuglari maddeler halinde soyle 6zetleyebiliriz.

1. Alun fiyatlan ile Borsa endeksi arasinda kisa donemde negatif, uzun dénemde pozitif yonla bir iliski s6z konusudur.

2. Ozellikle nedensellik analizleri sonucunda Altin fiyatlarindan Borsa endeksine dogru tek yonlii veya cift yonlii (Altin fiyatlari ile
Borsa endeksi karsilikli olarak birbirlerini beslemektedir) nedensellik iligkisi var olup, bu bulgu, arastirma probleminin Altin
fiyatlarindaki bir artis durumunda BIST 100 endeksinin artma olasiligi seklinde dizayn edilmesinin temel nedeni olmustur.

3.VERi, YONTEM, BULGULAR, ANALIZ

Turkiye’deki Altin fiyatlan (kiilge altin gram satis fiyati) ile BIST 100 endeksi arasindaki iligki 2000:01-2017:07 dénemi aylik kapanis verileri
cercevesinde degerlendirilmistir. Veriler Merkez Bankasi resmi internet sitesinden elde edilmistir. Asagida Altin fiyatlari ile BIST 100
endeksinin 2000:01-2017:07 dénemi aylik kapanis fiyatlarini yansitan grafiklere yer verilerek konu ile ilgili 6nsel bir bilgi edinilebilir.
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On incelemeler sonucunda degiskenler arasinda uzun vadede pozitif yénlii bir iliskinin oldugu goriilebilir. Degiskenler arasinda bir iligkinin
olup olmadigl, varsa bu iliskinin yonunu belirlemek ve agiklamak igin bu degiskenler arasindaki korelasyon katsayisi hesaplanir.
Degiskenlerin normal dagilim gostermesi durumunda Pearson Korelasyon katsayisi kullanilir. Pratik olarak, 6rneklem buytkluginin 30’dan
buyik olmasi durumunda degiskenlerin normal dagildigi varsayilir. Veriler 211 gézlemden olustugundan degiskenler arasinda hesaplanan
Pearson korelasyon katsayisi 0.9130 olarak bulunmustur. Korelasyon analizi sonucuna gore iki degisken arasinda pozitif yonlu bir iliski s6z
konusudur. Bu pratik sonug ¢alismanin teorik beklentisi ile uyumludur. Hesaplanan korelasyon katsayisinin istatistiksel olarak anlamhhgi % 5
anlam diizeyinde test edilmistir. Buna gore;

H, : Altin fiyatlari ile Borsa 100 Endeksi arasinda anlamli bir iliski yoktur.
H, : Altin fiyatlari ile Borsa 100 Endeksi arasinda anlamli bir iligki vardir.

Pearson korelasyon katsayisinin p-degeri=0.0000 < a=0.05 oldugundan H, hipotezi reddedilir. Baska bir ifade ile Altin fiyatlari ile Borsa 100

endeksi arasinda anlamh bir korelasyon vardir. Degiskenler arasinda pozitif yonli ve istatistiksel olarak anlamli bir iliskinin bulundugu
ortaya konulduktan sonra galismanin bu asamasinda Altin fiyatlarindaki bir artisa BIST 100 endeksinin nasil tepki verecegi belli bir olasilikla
tahmin edilmeye calisiimistir. incelenen dénem itibariyle her iki degiskende bir ay dncesine gére azalis veya artis seklinde degisimler
sergilemiglerdir.
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Tablo 2: Degigkenlerin Gostermis Olduklari Degisimler ve Sayilan

ALTIN
Azalig Artig Toplam
Azalig 27 57 84
BIST 100 Artis 64 62 126
Toplam 91 119 210

A ve B gibi iki rastlantisal olayin kosullu olasiliklari arasindaki iliski olan Bayes Teoremi (Rachev vd., 2008: 12) cergevesinde Altin
fiyatlarindaki bir artis durumunda BIST 100 endeksinin artma olasiligi asagida hesaplanmistir.

P(B+).P(A+|B+) _ (0.6)x(0.4920)

P(B+|A+)= =0.5215
P(A+) 0.5660
12
P(B+)= 126 _ 0.6
210

2
p(A+]B+) =22 —0.4920
126

11
pa+) =2 _ 05660
210

Yapilan ¢6ztimleme sonucuna gore Altin fiyatlarinin artmasi durumunda ayni ay itibariyle BIST 100 endeksi % 52.15 olasilikla artacaktir.
4.SONUC, TARTISMA

Son yillarda finansal piyasalarda artan seffaflik ve karsilikli biitiinlesme, bilgi ve iletisim alaninda yasanan hizli gelismeler bu piyasalarda
islem yapanlarin ekonomik davraniglari {izerinde belirleyici olmaktadir. Ozellikle piyasalarda ortaya cikan bir riskin bulasici etkici kisa siirede
etkisini gdstermekte ve piyasalarda buyiik dalgalanmalara neden olmaktadir. Finansal varliklarin gelecekteki fiyat veya fiyat davraniglarinin
belirli bir olasilikla tahmin edilmesi bireysel ve kurumsal yatirimcilara normallsti kazang veya zarari azaltma firsatlar sunar. Yaklasik 18
yillik dénemdeki (2000:01-2017:07) ayhk altin fiyatlari ve BIST 100 endeksi kapanis fiyatlarinin veri seti olarak kullanildigi bu ¢alismada altin
fiyatlari ile BIST 100 endeksi arasindaki iliskinin yoni belirlenerek Bayes Teoremi gergevesinde Altin fiyatlarindaki degismenin BIST 100
endeksine nasil yansiyacag belirli bir olasilik iginde tahmin edilmeye c¢alisilmistir. Yapilan analizler sonucunda bu iki finansal varlik arasinda
pozitif yonlu korelasyon (0,91) saptanmistir. Bayes teoremi gergevesinde yapilan analizler sonucunda Altin fiyatlarinin artmasi durumunda
BIST 100 endeksinin %52,1 olasilikla artacagi sonucuna ulasilmistir. Calismanin bu hali ile 6zellikle risk yonetiminin bir pargasi olan portfoy
yonetimi agisindan stratejik emtialar ile finansal degiskenler arasinda gelecekteki iliskinin anlasiimasi ve agiklanmasina bir katki
saglayabilecegi distinulebilir.
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ABSTRACT

Objective- The household saving tendency has been accepted as one of the most important financial instruments in the development of
the countries for hundred years. The impact of economic crisis have become much more intense, recently due to the disappearance of
borders between the countiries. This situation, while increasing households' anxiety about the future, has also strengthened their saving
tendencies. In Turkey, the decline in household savings, the negative effects on macroeconomic data, and the positive effects of savings on
development have all come in to prominence lately. The purpose of study in this context is to investigate the effects causing increase and
decrease in household savings of Turkey and to reveal their impact to economic growth.

Methodology- In this study, the relationship between household savings and economic growth have been analyzed with the VAR model
given in the quarterly frequency in 2002 / 1-2017 / 1 period data for the Turkish economy. The indicator of the inflation rate is selected as
the TUFE price index which is accepted as the best reflector of the price movements. Concerning the interest rate, the weighted average
interest rates applied to the deposit accounts of the banks are used. Financial deepening is included in the model by proportioning to M2 /
GDP. The high level of this ratio indicates that the funds in the financial sector are able to meet the funding demands of the real sector. The
credit volume, unemployment rate, real exchange rate, industrial production index and manufacturing industry capacity utilization rate
data have been included in the study in order to make the model more sophisticated as they have considerable impact on savings. Finally,
Eviews-9 program is used for econometric applications.

Findings- According to the findings, there is a positive relationship between economic growth and savings in the relevant period for the
Turkish economy, consistent with theoretical explanations and earlier empirical studies. However, according to the findings of the study,
the most important factor determining household savings is real exchange rate. In this context, it seems difficult to increase the household
savings in Turkey without stabilizing the exchange rates. The implementation of macroeconomic policies that will increase income and
reduce structural vulnerabilities will raise the value of the Turkish lira in the medium to long term and will sustain the value of the Turkish
lira in the short term thus will encourage savings. The impact of economic growth on savings comes after the unemployment rate, the
inflation indicator, the TUFE price index and the industrial production index, representing the real sector. As a result, the sociological
effects of changing consumption trends are observed.

Conclusion- According to the results and inferences of the study; it might be advisable to implement policies that will mobilize market
dynamics to improve savings at micro-scale in policy preferences for increased savings. In general, it might be worthy of recommendation
to prioritize structural policies that might influence household investment habits. For example, awareness-raising projects regarding the
benefits of saving can be developed in order to increase household savings. The saving culture could be explained via cooperation in
technology and social media in order to disseminate the implementation of the project to the public. Trainings can be provided to enhance
the financial literacy level of the households and increasing their cognizance with regard to the subject. It can be argued that dividing the
increases in household incomes into conscious spending and individual pension systems on credit cards will play an important role in
expanding the savings base and rendering the savings sustainable.

Keywords: Economic growth, Granger Causality Test, Households Savings, Johansen Cointegraiton Test, Var Analysis
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TURKIYE’DE HANE HALKI TASARRUFLARI VE EKONOMIiK BUYUME iLiSKiSi ANALizi

OZET

Amag- Hane halki tasarruf egilimi, yuz yillardan beri tlke kalkinmasindaki en énemli finansal enstriimanlardan biridir. Giniimuzde, tlkeler
arasindaki sinirlarin seffaflasmasi ile birlikte, diinyada yasanan ekonomik krizlerin etkisi, cok daha yogun hissedilir olmustur. Bu durum,
hane halklarinin gelecege dair kaygi dizeylerini artirirken, tasarruf egilimlerini de giglendirmistir. Trkiye’de, hane halki tasarruflarindaki
dusus ivmesinin, tlke ekonomisindeki olumsuz yansimalari, tasarruflarin kalkinma Uzerindeki pozitif etkilerini tekrar glindeme tagimistir.
Calismanin amaci, Turkiye’de bireysel tasarruflarda meydana gelen artis ve azalisa sebep olan makro ekonomik etkenleri arastirmak ve
iktisadi biiyimeye olan etkisini ortaya koymaktir.

Yéntem- GCalismada, hane halki tasarruflari ve ekonomik biyiime arasindaki iligki; Turkiye ekonomisine ait 2002/1-2017/1 tarih araligindaki
ceyrek donemlik frekansta verilerle, VAR modeli ile analiz edilmistir. Enflasyon oraninin gostergesi olarak, fiyat hareketlerini iyi bir sekilde
yansittigi diisiiniilen TUFE fiyat endeksi segilmistir. Faiz orani olarak, bankalarca mevduat hesaplarina uygulanan agirlikli ortalama faiz orani
kullanilmigtir. Finansal derinlesme ise, M2/ GSYH’ye orani olarak modele dahil edilmistir. Bu oranin yiiksekligi, finans sektériindeki fonlarin
reel sektoriin fon taleplerini karsilayabilme gliclni gosterir. Tasarruflan etkiledigi diistinulen; kredi hacmi, issizlik orani, reel doéviz kuru,
sanayi Uretim endeksi ve imalat sanayi kapasite kullanim orani verileri, ¢alismaya zenginlik ve derinlik katmak amaciyla modele dahil
edilmiglerdir. Ekonometrik uygulamalar igin, Eviwes-9 programi kullaniimigtir.

Bulgular- Analiz sonucunda elde edilen bulgulara gore; teorik agiklamalar ve daha 6nceki ampirik galismalarla uyumlu sekilde, Tirkiye
ekonomisi igin ilgili doneminde ekonomik bliyime ve tasarruflar Uzerinde pozitif yonlu bir iliski tespit edilmekle birlikte, hane halki
tasarruflarini belirleyen en 6nemli faktor; reel déviz kuru olarak tespit edilmistir. Bu baglamda, Tirkiye’de déviz kurlarinin istikrar
saglanmadan, hane halki tasarruflarinin artiriimasi giu¢ gérinmektedir. Gelir artirici ve yapisal kirilganliklari azaltacak makro ekonomik
politikalarin uygulanmasi, kisa vadede tirk lirasinin degerini koruyarak, orta ve uzun vadede ise degerini yikselterek tasarruflar tesvik
edecektir. Ekonomik biylimenin tasarruflar Gizerindeki etkisi ise; issizlik orani, enflasyon géstergesi TUFE fiyat endeksi ve reel sektorii
temsilen segilen sanayi Uretim endeksinden sonra gelmektedir. Edinilen sonuglarda, degisen tiketim anlayisinin sosyolojik etkilerinin
goruldugu ifade edilebilir.

Sonug- Calismada elde edilen bulgulardan hareketle; tasarruflarin artisina yonelik politika tercihlerinde; mikro olgekte tasarruflari
gelistirecek piyasa dinamiklerini harekete gegirecek politikalar uygulanmasi 6nerilebilirken, genel olarak hanehalkinin yatirim aliskanliklar
lizerinde etkili olabilecek yapisal politikalarin 6n plana ¢ikarilmasi tavsiye edilebilir. Ornegin, hanehalki tasarruflarini artirma amaciyla,
tasarrufun faydalarina dair, farkindalik igeren projeler gelistirilebilir. Projenin uygulanmasinin tabana yayilmasi amaci ile, tasarruf kultiira
teknoloji ve sosyal medya isbirligi ile izah edilebilir. Hanehalklarinin finansal okuryazarlik diizeyinin yikseltilerek bilinglendirilmesi amaciyla
egitimler verilebilir. Hane halki gelirlerinde meydana gelen artislarin, kredi kartlarindaki bilingli harcamalara ve bireysel emeklilik sistemine
ayrilmasinin, tasarruf tabanini genisletecegi ve tasarruflarinin strdarilebilir kilinmasinda 6nemli rol oynacagi ifade edilebilir.

Anahtar Kelimeler: Ekonomik biiyime, Granger nedensellik analizi, hane halki tasarruflari, Johansen esbitlnlesme analizi, Var analizi
JEL Kodlari: E44, F63, H31

1.GiRiS

iktisat biliminin kurucusu Adam Smith’e gére, ekonomik bilyiime, kar amaci giiden girisimcilerin énciiliigiinde gelisen ve temelinde sermaye
birikimine dayali is bolimi ve uzmanlasmanin yer aldigi emekte artan verimlerin gegerli oldugu bir kapasite genislemesi surecidir (Smith,
2006: 88).

Ekonomik bliyiime, makro ekonominin genelinde Uretilen mal ve hizmet miktarlarinda meydana gelen artistir. Kisa vadede talep artisi
buylimeye zemin olustururken; uzun vadede yerini arz artisina birakmaktadir.

Tirkiye ekonomisi igin 6zellikle 2002 yilinda baslayan ve 2010 yilina kadar devam eden biyiime oranindaki yuikselis performansi daha sonra
disme egilimi gostermis olsa da 2016 yilinda yasanan radikal slirece ragmen buylime rakami pozitif olarak gerceklesmistir. ‘Yastik alti
imkanlar’ diya tabir edilen, 2.5 Milyar dolar tutarinda doviz Turk Liras’'na gevrilerek ekonomiye kazandirilmis ve ekonomik blyime
beklenenin izerinde gerceklesmis, GSYiH degisim orani %2,9’luk artisla yili kapatmistir.

Cizilen bu gergevede, ¢alismada Hana halki tasarruflari ve ekonomik biyiime arasindaki iliski incelenmistir. Turkiye igin 2012-2017 dénemi
verileri, her yil icin 4 ¢eyrek dénemde, Johansen Es Bitlnlesme Analizi ve cift tarafli etkilerin ve geri beslemenin olup olmadiginin
arastiriimasi sebebiyle Vektor Oto Regresyon Model (VAR) vasitasi ile irdelenmistir.

Calismada: birinci balim girise ayrilmistir.ikinci bélimde Diinya’da ve Tiirkiye’dekonuya dair yapilan galismalar incelenmis, Ugiincii
bélimde veri seti ve metodoloji degerlendirilerek, 4. boliimde analiz bulgularina yer verilmis ve besinci bolimde sonug ve oneriler ile
galisma nihayete ermistir.

2.LITERATUR iNCELEMESi

Literatiirde; tasarruflar ve ekonomik biylime arasindaki iliskiyi inceleyen ilk galisma Lewis’e (1954) aittir. Lewis’e gore ekonomik kalkinma
icin temel sorun, 6nceleri ulusal gelirinin %4-%5’ini ya da daha azini tasarruf eden ve yatirrma doénustiren bir toplumun, kendisini ulusal
gelirinin %12 ya da %15’i hatta daha fazlasi oraninda goniilli tasarruf yapan bir ekonomiye dénistiirmesi strecini anlamaktir. Kalkinmanin
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asil gergegi bilgi ve yetenekleri de iceren hizli sermaye birikimidir (Lewis, 1954: 155). Daha sonra, Houthakker (1961, 1965) ve Modigliani
(1970) ¢ok sayida ulke igin tasarruf ve blytume arasindaki iliskinin dogru orantili olduguna dair pozitif bulgular elde etmislerdir.

iktisadi literatiirde; tasarruf-ekonomik biiyiime iliskisi arastirilirken tiiketim modellerine 6zellikle yer verilmistir. Tiiketim teorileri, tasarruf
ve tiiketimi belirleyen temel unsur olarak geliri 6n gordukleri i¢in; yazinda tasarruf, gelir ve biylime degiskenleri tGzerine yapilan galismalar
genel olarak bahsi gegen teoriye dayanmaktadir. Friedman’in (1957) Surekli Gelir Hipotezi ve Modigliani ve Brumberg’in (1954) Yasam Boyu
Gelir Hipotez'leri, mikro 6lgekli teoriler olarak 6ne ¢ikmislar ve populerliklerini glinimiize kadar stirduralebilir kilmislardir.

Surekli gelir hipotezi, rasyonel bireylerin gelecekte gelirlerinin azalacagi beklentisiyle, buglinkl tasarruflarini artiracagini savunur (Campbell,
1987: 1255). Hipotez, beklenen gelir dizeyi Uzerinde yapilan amprik uygulamayla; gelecekte gelirlerinde azalma bekleyen bireylerin
tasarruflarini artiracagy, gelirlerinde artis bekleyen bireylerin ise tasarruflarini azaltacagini ifade etmektedir. Ekonomideki blytime faktori
dikkate alindiginda ise; faktérde meydana gelen artislarin pozitif ivmesinin gelecekte tasarruflari negative yonde etkileyecegi kabul
edilmektedir.

Tasarruf ve blylume arasindaki iliski, Modigliani ve Brumberg (1954) ve Modigliani (1970) ¢alismalarinda, bireylerin yasam doéngusinde
degisen gelir seviyelerinin olasi olumsuz etkilerini tasarruflar yoluyla minimize etmeyi amaglayarak, diiz bir tiketim algisi gelistirdiklerini
ifade etmislerdir.

Modigliani ve Brumberg’e gore tasarruflar igin temel motivasyon, gelecekteki harcamalar (emeklilik) i¢in kaynak biriktirmektir ve
tiketicilerin kaynaklarinda bir artis meydana geldiginde, bu artis tasarruflar yoluyla tiim zamanlara esit oranda dagitilabilmektedir (Ando,
Modigliani, 1963: 56).

Modigliani (1970)’e goére; yasam boyu gelir hipotezinin tasarruf ve gelir blyimesi arasinda pozitif bir iliskinin varligi kabul edilmistir.
Nesiller arasinda higbir verimlilik biytimesi (gelir artisi) ve nifus artisi olmazsa, genglerin tasarrufu yasllarin negatif tasarrufunu (dissaving)
dengeleyecek ve toplam tasarruf orani sifir olacaktir. Ancak verimlilik ve niifus artisinin oldugu durumlarda, genglerin tasarrufu yasllarin
negatif tasarruflarindan daha fazla olacagindan, hanehalki tasarruflar pozitif miktara ulasacaktir (Carroll, Weil, 1994: 138; Agrawal, 2001:
500). Ekonomik blylimenin tasarruflar artirmasi “Modigliani’nin Birlestirme Etkisi (aggregation effect)” adiyla anilmaktadir. Yagam boyu
gelir hipotezinin bu 6zelligi, genellikle biiyime ve tasarruf arasindaki ylksek ampirik korelasyonu agiklamakta kullanilmaktadir (Carroll,
Weil, 1994: 138; Rijckeghem, Uger, 2009: 13).

Konuya iliskin; 2015’e kadar yapilan galismalarda, genel olarak tasarruf ve bliyime arasinda tek yonli nedensellik igeren bulgulara
rastlaniimaktadir. Sadece bir galismada higbir iliskinin varligina rastlaniimadigi ifade edilmistir (DlUzgtin, 2009:180).

3.VERi, YONTEM, BULGULAR, ANALIZ

Veri ve Yontem: Calismada, Tirkiye'de tasarruf ve ekonomik bilyime arasindaki iligkiler, 2002/1-2017/1 dénemine ait ¢eyrek dénemlik
frekansta veriler, E-views 9 programi kullanilarak VAR modeliyle analiz edilecektir. Degiskenler arasinda cift tarafli etkilerin ve geri
beslemenin oldugu durumlarda VAR (Vector Auto Regression) metodolojisi 6nemli bir uygulama enstrimanidir. Dolayisiyla VAR modelleri,
politikalarin makroekonomik degiskenlere aktarilmasi ve etkileri alanindaki ¢alismalarda sikga kullaniimaktadir.

Veri: Analizde kullanilan degiskenlerle teorik olarak tasarruf fonksiyonu su sekilde yazilabilir:
S=(GDP, PI, INT, FD, CV, UR, RDK, IPR, IPCR)

Burada S, hanehalki tasarruf oranini; GDP, ekonomik biiyiimeyi temsilen GSYH'yi; PI; enflasyon oranini temsilen TUFE indeksini, INT; reel
faiz oranini, FD; finansal derinligi, CV; kredi hacmini, UR; isgsizlik oranini, RDK; reel d6viz kurunu, IPR; sanayi tretim endeksini ve IPCCR,
imalat sanayi kapasite kullanim oranini géstermektedir.

Tasarruf degiskeni, bankalardaki hane halki tasarruflar olarak alinmistir. Enflasyon oraninin gostergesi olarak, fiyat hareketlerini iyi bir
sekilde yansittigi diisiinilen TUFE fiyat endeksi segilmistir. Faiz orani olarak, bankalarca mevduat hesaplarina uygulanan agirlikh ortalama
faiz orani kullanilmigtir. Yurtigi tasarruflari etkileyen degiskenlerden biri olarak finansal derinlesme ise, M2/ GSYH’ye oranlanarak modele
dahil edilmistir.

Finansal Derinlesme= M2 [M1(Dolasimdaki Para+Vadesiz Mevduat)+Vadeli Mevduat]/GSYH[Gelir]'dir. Bu oran ne kadar yiiksek olursa,
finans sektoriindeki fonlar o dlgtide reel sektériin fon taleplerini karsilayabilmis demektir. Tasarruflari etkiledigi diistintilen; kredi hacmi,
issizlik orani, reel doviz kuru, sanayi Uretim endeksi ve imalat sanayi kapasite kullanim orani verileri, galismaya zenginlik ve derinlik katmak
amaciyla modele dahil edilmislerdir.

Calismada ilk olarak serilerin duragan olup olmadiklari incelenmistir. Duraganliklarin analizinde Genisletilmis Dickey-Fuller
HO : Birim kok vardir ve seri duragan degildir. H1: Birim kok yoktur ve seri duragandir.

Hipotezleri sinanmistir. Gecikme uzunluklarinin belirlenmesinde ise Akaike Bilgi Kriteri'nden yararlaniimigtir. ADF test istatistikleri,
MacKinnon (1996) kritik degerleriyle karsilagtirilir. HO:y=0 esitligi ile birim kokin varligi yani serinin duragan olmadigi hipotezi test
edilmistir. ADF testi sonuglari degerlendirildiginde, kendi seviyesindeki degiskenlerden fiyat endeksinin, finansal derinligin, issizlik oraninin
ve reel doviz kuru degiskenlerinin %5 anlamlilik dizeyinde duragan oldugu géziikmektedir. Bu nedenle butin degiskenler i¢in %1 anlamlilik
dizeyinde “serilerin birim kok igerdigi” seklindeki hipotezin reddedilemedigi anlasilmaktadir. Diger yandan test sonuglari, analize dahil
edilen tiim serilerin birinci farklarinda duragan oldugunu, dolayisiyla bu serilerin birinci dereceden esbutinlesik oldugunu géstermektedir.

Johansen Esbiitiinlesme Analizi: Esbitiinlesme icin ele alinan serilerin ayni mertebeden duragan olmasi gerekir. Duraganlik arastirildiktan
sonra, belirlenen model igin uygun gecikme sayisi belirlenir. Uygun gecikme sayisinin tespitinde esbiitiinlesme analizinin temelini olusturan
kisitsiz VAR modeli kullanilir. Johansen esbutiinlesme yonteminde sifir hipotez, degiskenler arasinda es-bitiinlesmenin olmadigi seklinde
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(HO: ro=0) kurulmaktadir. iz istatigi (A trace) 521.6451’tir ve bu deger, kritik deger olan 239.2354’ten biiyiiktiir. Bu durumda, %1 anlamlilik
dizeyinde esbitiinlesmenin olmadig seklindeki sifir hipotezi ret edilememektedir. Bu sonuglar, incelenen donemde degiskenler arasinda
bir es-butiinlesme iliskisinin olmadigini, diger bir ifadeyle, uzun dénemli bir iliskinin olmadigini goéstermektedir. Tasarruf ve ekonomik
kalkinma arasinda uzun dénemli bir iliski tespit edilememistir.

Var Analizi: Degiskenler arasinda uzun dénemli bir iligki tespit edilememesi nedeniyle, kisa donemli dinamikler VAR analizi ile arastiriimistir.
VAR modeli su sekilde olusturulmustur:

VAR analizinde ilk olarak, uygun gecikme uzunlugu belirlenmis ve buna iliskin sonuglar Tablo 5’de gosterilmistir.

Tablo 1: VAR Analizi igin Uygun Gecikme Uzunlugunun Belirlenmesi

Lag LogL LR FPE AIC SC HQ

0 -2342.089 NA 3.29e+23 82.52945 82.88788 82.66875
1 -2025.907 510.3294 1.76e+20 74.94411 78.88684* 76.47639
2 -1891.272 170.0650 7.13e+19 73.72885 81.25589 76.65412
3 -1733.011 144.3789 2.39e+19 71.68459 82.79592 76.00283
4 -1459.059 153.7975* 6.03e+17* 65.58102* 80.27665 71.29224*

Tablo 1’de gosterildigi gibi; SC'ye gore uygun gecikme uzunlugu 1, LR, FPE, AIC ve HQ bilgi kriterlerine gore ise; uygun gecikme uzunligu 4,
olarak belirlenmistir.

Tablo 2: Var Modeli

4.SONUC, TARTISMA

Calismada, Turkiye’de hane halki tasarruflari ve ekonomik biylme arasindaki iliski 2002-2017 dénemi yillik verileri ile Johansen
esbutlinlesme analizi, Granger nedensellik testleri ve Var modeli ile analiz edilmistir.

Analizden elde edilen sonuglara gore, teorik agiklamalar ve daha dnceki ampirik ¢alismalarla uyumlu sekilde, Tirkiye ekonomisi igin ilgili
déneminde ekonomik biylme ve tasarruflar lizerinde pozitif yonlu bir iliski vardir. Ancak, ¢alismanin bulgularina gore, hane halki
tasarruflarini belirleyen en 6nemli faktor reel déviz kurudur. Bu baglamda, Tirkiye’de doviz kurlarinin istikrari saglanmadan, hane halki
tasarruflarinin artirlmasi guig gériinmektedir. Gelir artirici ve yapisal kirilganliklari azaltacak makro ekonomik politikalarin uygulanmasi, kisa
vadede tirk lirasinin degerini koruyarak, orta ve uzun vadede ise degerini yukselterek tasarruflari tesvik edecektir. Ekonomik biiyiimenin
tasarruflar Gizerindeki etkisi ise, issizlik orani, enflasyon géstergesi TUFE fiyat endeksi ve reel sektérii temsilen segilen sanayi lretim
endeksinden sonra gelmektedir. Bu sonugta, degisen tiiketim anlayisinin sosyolojik etkileri goriilmektedir. 2008 yilinda baslayan ve artgi
soklar hala devameden kiresel kriz ertesinde diinyada yasanan likidite bollugu, finansal piyasalarin yurtigi dinamiklerden ziyade yurtdisi
piyasalardan etkilenmesine ve bireylerin yatirnm ve tasarruf anlayisinda Avrupa ve Amerika'y! takip ederek, o piyasalardan gelen geri
beslemelere yonlenmelerine yol agmistir.

Ulasilan bulgu ve belirlemelere yonelik olarak tasarruflarin artisina yonelik politika tercihlerinde; mikro 6lgekte tasarruflarn gelistirecek
piyasa dinamiklerini harekete gegirecek politikalar uygulanmasi onerilebilirken, genel olarak hanehalkinin yatinm aliskanliklari Gzerinde
etkili olabilecek yapisal politikalarin 6n plana gikarilmasi tavsiye edilebilir. Ornegin, hanehalki tasarruflarini artirma amaciyla, tasarrufun
faydalarina dair, farkindalik iceren projeler gelistirilebilir. Projenin uygulanmasinin tabana yayilmasi amaciyla, tasarruf kilttiri tekonoloji ve
sosyal medya is birligi ile izah edilebilir. Hanehalklarinin finansal okuryazarlik diizeyinin ytiikseltilerek bilinglendirilmesi amaciyla egitimler
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verilebilir. Hane halki gelirlerinde meydana gelen artiglarin, kredi kartlarindaki bilingli harcamalara ve bireysel emeklilik sistemine
ayrilmasinin, tasarruf tabanini genisletecegi ve tasarruflarinin stirdurilebilir kilinmasinda 6nemli rol oynacagi ifade edilebilir.

Bu cergevede, benzer calismalarda hane halki tasarruflari ayrigtirlmamis ve 6zel kesim tasarruflari ile birlikte degerlendirilmistir. Bilindigi
kadariyla, hane halki tasarruflari ile finansal derinlik iliskisinin, ilk defa incelenmesi, issizlik orani, sanayi lretim endeksi ve imalat sanayi
kapasite kullanim orani degiskenlerine de ilk defa galismada yer verilmis olmasi ilgi cekici bulunabilir.
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ABSTRACT

Objective- Financial analysis are mostly done for evaluation of companies’ financing and investment needs with traditional analysis
methods such as vertical analysis, horizontal analysis and ratio analysis. Although these traditional methods support the analyst for single
company evaluation, they are inefficient while questioning many companies. Therefore, decision makers face time-consuming problem
when they evaluate hundreds of companies, which are necessary for profit maximization, cash flow maximization and risk mitigation etc. It
is aimed to define a new tool for financial analysis in this study.

Methodology- BIST Manufacturing Sector registered 190 companies for year 2015 and 173 companies for year 2016 are analyzed. Some
liquidity ratios, fiscal ratios, operational ratios and profitability ratios are calculated and outlier companies are decided. Data Mining is the
one of the most important data processing tool. It can be used for clustering the data, classification the data and defining variables that
have similar behaviors. It is tried to define a new financial analysis technique with combination of ratio analysis and data mining. In this
study, outlier detection and some clustering algorithms are applied on BIST Manufacturing Sector registered companies.

Findings- BIST Manufacturing Sector registered 121 of 190 companies for year 2015 and 127 of 173 companies for year 2016 are decided
as outlier companies. These outlier companies might be evaluated for sectorel researches or fraud detection etc. Companies are divided
two clusters with and without outlier companies for year 2015. In addition, companies are divided four clusters with outlier companies and
two clusters without outlier companies for year 2016. Differences between the number of clusters and cluster characteristics are related to
economical conditions.

Conclusion- In conclusion, Data Mining Techniques can be used as financial analysis method, especially when we need to analyze many
companies’ financial situation at the same time. It is considered that sector characteristics, global and local developments would indicate
meaningful correlations with outlier companies. Besides that, it is determined that universal thresholds values for financial ratios (e.g.
current ratio 2) are different for our country. These values are calculated for our country and evaluated with sectorel, global and local
factors.

Keywords: Financial statement analysis, ratio analysis, data mining, clustering analysis, EM algorithm.
JEL Codes: D53, G10, G17, 016

VERi MADENCILIGINiN BIST’E KAYITLI iISLETMELERIN MALIi YAPILARININ DEGERLENDIRILMESINDE
KULLANILMASI

OzZET

Amag- Finansal analiz ¢alismalari, genellikle isletmelerin finansman ihtiyaglari ve yatirim yapabilmelerinin degerlendirilmesini amaglamakta
olup, ginimuzde kullanilan geleneksel finansal analiz yontemleri arasinda ¢ok sikla kullanilan dikey analiz, yatay analiz ve oran analizi
yontemlerinin farkh zayif ve glgli yonleri bulunmaktadir. Bu yontemler; muhataplara isletmelerin finansal durumlariyla ilgili isletme bazh
olarak bilgi saglamakla birlikte, cok fazla isletmenin bir arada degerlendirilip karsilastiriimasinda yetersiz kalmaktadirlar. Calismamiz karar
vericiler igin bu eksikligi giderici bir arag tanimlamayi amaglamaktadir.

Yontem- Borsa Istanbul imalat Sektdriine kayith 2015 yilindan 190 adet sirket, 2016 yilindan 173 adet sirket ¢alismaya konu edilmistir.
Sirketlerin finansal tablolari Gzerinden bazi likidite oranlari, mali yapi oranlari, faaliyet oranlari ve karlilik oranlari hesaplanmis olup, bu
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oranlar tizerinden aykiri sirketler belirlenmistir. Veri Madenciligi Teknikleri, son donemde ortaya konulmus en énemli veri degerlendirme
araglarindan biri olup; verinin 6nceden belirlenmis siniflara gore olusturulmasi, verinin dagilimina gore kiimelere ayristiriimasi ve sonuca
ayni yonde etki eden degiskenlerin belirlenmesi gibi amaglara hizmet etmektedirler. Calismamizda Borsa istanbul imalat Sektérii’ne kayith
sirketlerin finansal oranlarina aykirilik analiz ve kimeleme analizi teknikleri uygulanmistir.

Bulgular- Borsa istanbul imalat Sektorii’'ne kayitl 2015 yili icin 190 adet sirket, 2016 yilina igin 173 adet sirket ¢alismaya konu edilmis olup,
2015 yilinda 121 adet sirket aykiri, 2016 yilinda 127 adet sirket aykiri olarak belirlenmistir. Aykiri sirketler bazi sektorel arastirmalara, hile
arastirmalarina konu edilebilir. 2015 yili igin hesaplanan finansal oranlara kiimeleme analizi uygulandiginda aykiri sirketlerin elenmesi ve
elenmemesi durumlarinda ikiser kiime olustugu, 2016 yili igin ise aykiriliklar elenmemis finansal oranlarla dért, elenmis finansal oranlarla iki
adet kiime olustugu gorilmustur. Aradaki farklilasma ve kime karakteristiklerinin giinin ekonomik durumlariyla iligkili oldugunu
distinmekteyiz.

Sonug- Sonug olarak, Veri Madenciligi Tekniklerinin 6zellikle ¢ok fazla sayida sirketin finansal durumunun karsilastirildigi analizlerde arag
olarak kullanilabilecegi goruldu. Aykir sirketler arasinda kiiresel, yerel gelismeler ve sektor ozellikleriyle anlamli bagintilar bulunabilecegi
dustnulmektedir. Ayrica kiimeleme analizinin uygulanmasi yoluyla finansal oranlar igin tanimlanmig esik degerlerin (6rnegin cari oran igin
2) tlkemiz igin farkli oldugu belirlenerek ve bu esik degerlere sektorel, kiresel ve yerel faktorlerin etkisi yorumlanmigtir.

Anahtar Kelimeler: Finansal tablo analizi, oran analizi, veri madenciligi, kimeleme analizi, EM algoritmasi.
JEL Kodlari: D53, G10, G17, 016

1.GiRis

Finansal Tablolar; sirketler Gzerinde verilecek yatirim, bor¢ verme, vergilendirme gibi kararlarda isletme yoneticileri, hissedarlar, tahvil
sahipleri, analistler, tedarikgiler, 6diing para veren kuruluglar, ¢alisanlar, is¢i sendikalari, kanun koyucu otoriteler ve kamu tarafindan
kullanilan 6nemli araglardir. Karar verme siirecinin 6nemli bir pargasi belirsizligin ortadan kaldirilmasi olup, bu noktada Finansal Tablolar
tzerinde tanimh araglarin kullaniimasi yoluyla ilgili taraflara faydal bilgiler saglarlar. Finansal Tablolar ilgili taraflar farkli amaglarla
incelemekte olup, 6rnegin kredi saglayicilar bor¢ 6deme kapasitesiyle, yatirnmcilar karliligi ile yoneticiler ise operasyonel verimliligiyle ve
gelir gider dengeleriyle daha fazla ilgilenmektedirler. Yatirimci igin isletmelerin performansini ayirt etmek kot bir yatirima degerinden
fazlasini vermemek igin 6nemlidir. [1] Sirketler, faaliyet gosterdikleri sektore ve sirketin iginde bulundugu duruma gore farkh finansman
yontemlerini kullanmaktadirlar. Her bir finansman yonteminin kendine gore avantaj ve dezavantajlari bulunmakta olup, en uygunun segimi
sirketler igin tanimlanmis bir problemdir. [3] Dolayisiyla tiim taraflarin farkli bakis agilarinin bulunmasi kaginilmazdir.

GlUnumiizde, gesitli kanallardan toplanan gok fazla veri biriktiriimekte olup, verinin anlamlandiriimadan sadece biriktiriliyor olmasi gereksiz
bir faaliyet hiikkmundedir. Verinin islenmesi ve tecriibe ile yogrularak bilgiye dénistirilmesi yoluyla faydalanilabilir forma donisturilmesi
gerekmekte ve bu durumda Veri Madenciligi Teknikleri kullanim alani bulmaktadir. Veri Madenciligi Teknikleri, son donemde ortaya
konulmus en 6nemli veri degerlendirme araglarindan biri olup; verinin 6nceden belirlenmis siniflara gére olusturulmasi, verinin dagilimina
gore kiimelere ayristiriimasi ve sonuca ayni yonde etki eden degiskenlerin belirlenmesi gibi amacglara hizmet etmektedirler.

Veri Madenciligi uygulamalari; bu alanda bilgi bikrimi ve alan uzmanligi gerektirmektedir. Veri Madenciligi, standart teknikler kullanilarak
veya herhangi bir teknik kullanmaksizin kolayca analiz edilebilecek kiiglik veri setleri igin maliyeti ylksek olmasi nedeniyle tercih
edilmemektedir. Dogru sonuglar; mimkiin oldugunca kusursuz bir veri tizerine uygun algoritmalarin uygulanmasi ve elde edilen sonuglarin
kusursuz bir sekilde yorumlanmasina baghdir. Veri Madenciligi uygulamalarin iki 6nemli 6zelligi ¢ok yogun ve hizla akan bir veri seti
tizerinde galigilmasi ve sonucun 6nceden tahmin edilebilir olmamasidir.

Buradan hareketle bu galismamizda, Veri Madenciligi Teknikleri finansal oranlardan bazilarina uygulanarak Veri Madenciligi Teknikleri yeni
bir finansal analiz yontemi olup olamayacagi irdelenmektedir. Fazla sayida isletmenin birbirleriyle karsilastiriimasi seklinde yapilacak
galismalarda yogun veriyi isleyebilen Veri Madenciligi Tekniklerinin kullaniimasi sonuca ulasmayi kolaylastirmistir. Calismamizda Veri
Madenciligi Tekniklerinin bir finansal analiz araci olarak; Borsa istanbul’a kayith sirketlerin finansal durumlarinin degerlendiriimesinde
kullanilimasi ile isletme ve finans yazinina hem uygulamacilar hem de teorisyenler agisindan katki saglayacagi 6ngorilmektedir.

2.LITERATUR iNCELEMESi

Ekonomik degeri olan herhangi bir maddeyi yerylziine gikarip, o maddeyi paraya dénustirme islemine “madencilik” denir. EImas, bor,
komur gibi, farkli madenlerde oldugu gibi; bu maddelerin madenlerden gikarilmasi da farkl sekillerde gergeklesmektedir.[2] Veri
Madenciligi de, tipki madencilik taniminda oldugu gibi ¢ok miktardaki veri arasindan degerli olan bilgiyi ¢ikartmayl amaglamakta olup,
glinimuzde saglanan araglarla veriden bilginin elde edilmesinin ilerisine gidilerek gerekli aksiyonlarin tanimlanmasi otomatize edilmistir.
Ayrica verinin igerisinden degerli bilginin ¢ikartilmasi farkl analiz teknikleri ve bu teknikler kapsaminda tanimlanmis algoritmalarin uygun
olaninin segilmesi ve Veri Madenciligi prensipleri cergevesinde uygulanmasi yoluyla yapiimaktadir. Veri Madenciligi sadece veriden anlam
¢tkartmayi amaglayan bir arag olarak yorumlanmamalidir. Glinkt Veri Madenciligi'nin ayirt edici karakteristigi diger yontemlerin bir modele
dayanmasinin aksine, kendisinin veriye dayaniyor olmasidir. istatistikte, arastirmaci sik sik daha kiiciik boyutta verinin icinde problemin
¢OzUmUnU arayarak guivenli tahminler yapmakta iken; Veri Madenciligi’nde, buylk miktarda veri ile kii¢lik bir model olusturup verinin en iyi
sekilde tanimlanmasi amaglanmaktadir[4]

Her gegen giin bilgisayarlar tarafindan kaydedilen veri miktari artmakta olup, artan veri ekonomistler, istatistikgiler, tahminleme yapanlar,
iletisim muhendisleri, brokerler, yatirmcilar gibi ¢ok degisik kitleler tarafindan bu veriler kullaniimaktadir. Veri miktarinin her 20 yilda bir
katlandigi dustunilmekte olup, verinin birikme hizi giderek artmaktadir. [11] Bu durum yogun veri igerisinden bilgiyi ¢ikartan araglarin
glinimuz is hayatinda daha 6nemli hale gelmesine neden olmustur. Veri Madenciligi’nin Gniversiteler ve arastirma laboratuarlarinin disina
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¢tkmasi, is hayatinin rekabet kosullari ve misteri beklentileri gibi gereksinimler geregi bu kadar yayginlasmasinin énemli nedenleri
bulunmakta olup, bu nedenlerin bir kismi sunlardir: [10]

- Modern hesaplama araglari ve metotlari ile hesaplama kapasitesi ve veri kaydetme kapasitesinin ¢ok fazla artmasi,

. Farkl entegre Veri Madenciligi ve istatistiksel yazim paketlerinin sayilarinin her gegen giin artmasi ve bahsi gegen
algoritmalarin kullanici dostu yazilimlar sayesinde birbirine baglanabilmesinin sonucu olarak ¢ikti kalitesinin artmasi,

- Karar verme alanindaki gelismelerin Veri Madenciligi Gizerine olumlu etkileri ve bunun sonucu olarak tiretim sirecinde

periyodik bilgi ¢iktilarinin otomatik bir sekilde son kullaniciya ulastiriimasi sayesinde otomatik olay tetiklemeleri.

Veri Madenciligi; istatistik, informatik ve matematikgi bilim insanlarinin kullanim alanlarinda birlikte ¢alismalarinda disiplinler arasi bir
arastirma alani olup, temel arastirma araglari istatistiksel yontemler, yapay zeka gibi daha ¢ok kullanim bulan gorsel tekniklerdir. [7] Veri
Madenciligi'nin ilk kullanimi 1990°’li yillara kadar gitmekte olup, 1998 yili Mayis ayinda CIO Magazine Dergisi Bank of America’nin
mugterilerle Griinleri eslestirmek igin Veri Madenciligi’'ni kullandigini ve musteri temsilcilerini yeni triinler hakkinda bilgilendirmek lizere bu
¢iktilar dogrultusunda yénlendirdigini yazmistir. Eski Amerika Birlesik Devletleri baskani Bill Clinton 2002 yilinda Ulke guivenligi alaninda
sakincal kisilerin tespitinde yine Veri Madenciligi’'nin kullanildigini sdylemistir. Amerika Birlesik Devletleri’'nde ¢ocuklar arasinda goriilen
ortalama yilda 3000 beyin tiimoéri vakasi Veri Madenciligi Teknikleriyle incelenmis ve tiimérlerin siniflandirmasi bu sekilde yapilmistir. Spor
alaninda da Amerika Birlesik Devletleri profesyonel basketbol liginde yer alan Boston Celtics, New York Knicks gibi takimlarin sut, pas, top
kapma gibi istatistikleri alarak Veri Madenciligi Teknikleriyle degerlendirdikleri ve taktiklerini bu ¢ercevede olusturduklar bilinmektedir.[5]

Veri Madenciliginin 6nemini artiran noktalardan biri de elde edilecek bilginin “Onceden Bilinmiyor” olmasidir. Veri madenciligi sonunda
ulagilacak bilginin 6nceden bilinmiyor olmasindan kasit, elde edilecek sonucun tahmin edilememesi anlamini tasimaktadir. Zaten
ongorulebilen, beklenen sonuglar igin Veri Madenciligi kullanmak ekonomik olmayacaktir. Ayrica Veri Madenciligi 6ngorultrken, 6ngoriilen
ya da baska yontemlerle gikarilmis sonuglari ispatlamak amacina yonelik olarak kullanilacak bir arag degildir. Veri Madenciligi daha 6nce hig
akla gelmemis, diistinilmemis sonuglari ortaya g¢ikarmasiyla diger yontemlerden farklilik géstermektedir. Glinimiz rekabet kosullari goz
ontine alindiginda, isletmelerin basarisi igin daha 6nce hig kimsenin dusinmedigini diisinmek ve uygulamak kritik bir noktadir. [9] Verinin
anlamlandiriimasi sireci igin problemin tanimlanmasi, verinin hazirlanmasi, analizin yapilmasi ve sonucun degerlendirilmesi adimlari
tanimlari tanimlanmistir. [6]

Veri Madenciligi Teknikleri, kullanim amaglarina gore, isimlendirilmis olup; istatistiksel yontemlerden tlretilmis algoritmalarla
desteklenmistir. Kullanilan verinin niteligine ve beklenen sonuglara gore kullanilacak algoritma segimi yapilmasi gerekmekte olup, dogru
algoritma segiminde veri bilimcisinin deneyimi oldukga 6nemlidir. Veri Madenciligi Tekniklerinin kullanim amaglarina gore siniflandiriimasi
asagida verilmistir: [8]

. Siniflandirma: Bu tip problemlerde, veritabanindaki her bir kayit 6nceden tanimlanmis sonlu belirli bir sinif veya kategori etiketi
altinda toplanir. Ornegin bir banka, her bir misterisini yeni bir kredi kartiyla ilgilenip ilgilenmeyecegine gére siniflandirmak
isteyebilir.

. Ongoérme: Bu tip problemlerde, siirekli degiskenlerin bilinmeyen degeri tahmin edilir. Ornegin, vergi otoriteleri, ev sahiplerinin
gelirlerini tahmin etmekle ilgilenirler. Ongérme probleminin miimkiin olan gikti sayisi tanimi geregi sonsuzdur.

. Tahmin: Gelecekteki degerin tahmin edilmesidir. Bu konudaki tipik 6rnekler hisse senedi fiyatlarinin tahmini, ticari mal
fiyatlarinin tahmini ve hava kirliligi endeksinin gelecekteki degerinin tahmini seklinde siralanabilir.

. Kiimeleme: Kiimeleme, segmentasyon olarak bilinmekte olup, heterojen bir popilasyonun daha fazla homojen alt grup veya
kiimelere boélinmesi isidir. Bazi kaynaklarda, veri icerisinde benzerlik adasini bulmak seklinde de isimlendirilmektedir. En tipik
ornekleri musteri ve pazarlarin birbirine benzer veya farkh 6zellikler gosterenlerinin belirlenmesidir. Cok buytk veri igerisinde
kiimeleme verinin kiguk gruplara ayrilarak basitlestirilmesini saglayan ve veriye iliskin hipotezin ortaya konulmasini kolaylastiran
bir aragtir.

. Benzerlik Analizi: Benzerlik analizinin diger isimleri pazar sepeti analizi ve iliski analizidir. Buradaki amag birlikte giden seyleri
bulmaktir. Bu seyler, Urtinler, islemler, operasyon siralari veya veritabanina yazilan objeler olabilirler. En tipik 6rnegi bir
siipermarkette birlikte alinan driinlerin tespiti icin yapilan pazar sepeti analizidir. Ornegin tavuk ve barbekii sosunun birlikte
satin alinip alinmadigi ile ilgileniyor olabiliriz.

3.VERIi, YONTEM, BULGULAR, ANALizZ

Uygulamamizda Borsa istanbul’a kayith 2015 yili igin 190 adet, 2016 yili icin173 adet imalat Sanayi sirketinin mali tablolari kullaniimis olup,
inceleme iki asamada gergeklestirilmistir. ilk asamada isletmelerin belirlenen finansal oran bakimindan aykiri olanlar ayiklanmis, ikinci
asamada ise kalan isletmeler arasinda homojen kimeler olusturulmaya galisilmistir. Aykiri firmalarin ayiklanmasinin nedeni mimkiin
oldugunca homojen kiimeler olusturma gabasi olup, kiimeleme analizi yapilmasinin nedeni ise mevcutta tanimlanmig finansal oran bazl
sinir degerlerin (6rnegin cari oran 2) piyasa gergeklerini yeterince yansitmamasidir. Ayrica kontrol noktasi olarak, kiimeleme analizi tim
sirketlerin finansal oranlarina (aykiri sirketler dahil) uygulanmistir.

Degerlendirmeye oncelikle mali yapi oranlariyla baslanmis olup, olusan kiimelerin her bir finansal oran igin ¢ok genis deger araliklarina
dagildig1 gorilmustir. Ayrica finansal agidan degerlendirildiginde bilangonun sadece pasif tarafinin degerlendirilmesi ve gelir tablosunun
g6z dnline alinmamasi yaniltici ve eksik olacaktir. Bu nedenle de bilangconun her iki tarafini (aktif / pasif) ve gelir tablosunu icerecek sekilde
asagida yer alan oranlar belirlenmistir:

Likidite Oranlari

L] Cari Oran = Doénen Varliklar / Kisa Vadeli Yabanci Kaynaklar
. Asit Test Oran = (Dénen Varliklar - Stoklar) / Kisa Vadeli Yabanci Kaynaklar
- Hazir Degerler Orani = Hazir Degerler / Kisa Vadeli Yabanci Kaynaklar
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. Net isletme Sermayesi Orani = KVYK / Dénen Varliklar

Mali Yapi Oranlar

- Borglari Ozkaynaklara Orani =( KVYK + UVYK) / Ozkaynaklar
. Finansal Kaldirag = (KVYK + UVYK) / Kaynak Toplami
- Borglanma Katsayisi =Yabanci Kaynaklar / Oz Kaynaklar

Faaliyet Oranlari

L] Alacaklarin Devir Hizi = Net Satiglar / Ortalama Ticari Alacaklar
. Nakit Devir Hizi = Net Satiglar / Ortalama Hazir Degerler

- Aktif Devir Hizi = Net Satiglar / Ortalama Varliklar

L] Alacak Tahsil Siiresi= 365 / Alacak Devir Hizi

L] Stok Devir Hiz=SMM./Toplam Stoklar

Karhhk Oranlari

. Briit Kar Orani = Brit Satis Kari / Net Satiglar

. Faaliyet Kari Orani = Faaliyet Kar1 / Net Satiglar

- Faaliyet Kaldiraci = Faiz ve Vergi Oncesi Kar / Satislar

L] Finansal Karlilik = D&nem Kari / Oz Kaynaklar

. iktisadi Karlilik = (VOK + Faiz Giderleri) / Kaynak Toplami =Pasif Toplami

Aykiri firmalarin ayiklanmasinda ortalama + standart sapma deger araligi incelenebilecegi gibi ortalama * 2*standart sapma degerine de
bakilabilir. Calismamizda her iki alternatif degerlendirilmis olup, mimkiin oldugunca homojen kiimeler elde etme kaygisiyla daha dar bir
aralig) isaret eden ortalama + standart sapma deger araligi dikkate alinmistir. Bu sekilde yapilan elemede 2015 yil igin 190 sirketten 121
adedi, 2016 yil igin 173 sirketten 127 adedi aykiri olarak belirlenmistir. Aykiri sirketler bu ¢alisma kapsaminda degerlendiriimemis olup, hile
arastirmalari veya sektorel arastirmalara ayrica konu edilebilir.

Kimele analizi algoritmalarindan EM algoritmasi veri setimize uygun oldugu igin tercih edilmistir. EM Algoritmasi araciligi ile benzerlik
adalariin belirlenmesinin yani sira, her bir kiime igin birer ortalama ve standart sapma degeri elde edilmistir. Elde edilen ortalama ve
standart sapma degerleri kullanilarak kiime sinirlarinin belirlenmesi miimkin olmustur. Algoritma yukarida belirtilen finansal oranlara
uygulandiginda 2015 yili igin hem aykiri sirketler ayiklandigi ve ayiklanmadigi her iki durumda da iki kimenin olustugu; 2016 yili igin aykiri
sirketler ayiklanmadigi durumda dort, ayiklandigr durumda ise iki kimenin olustugu gortlmustir. 2016 yilinda gerek aykiri sirket sayisinin
fazla olmasi gerekse daha fazla benzerlik adaciklarinin olusmasi 2016 yilinin ekonomik gelismelerine baglanabilir.

4.SONUC, TARTISMA

Veri miktarinin fazla olmasi galismamizda Veri Madenciligi Tekniklerini kullanmamizi gerekli kilmis olup, 2015 ve 2016 yillari igin sirasiyla
121 ve 127 adet Finansal Tablo degerlendirilmis olup, her iki yil arasinda yerel ve global ekonomik gelismelerle baglantili olarak
farklilagmalar oldugu gorulmustir. 2016 yilinda 2015 yilindan farkh olarak daha fazla benzerlik adalari tespit edilmis olup, agirlikli olarak
sirketlerin belirli bir kimede toplandigi goralmustir. 2017 yil yilsonu finansal tablolari heniiz hazir olmadigi ve ara donem finansal tablolari
yetersiz kalacagl icin calismamiza dahil edilememistir.

Herhangi bir aykirilk analizi yapilmadan algoritmanin belirlenen finansal oranlara uygulanmasi durumunda 2015 yili igin sirketlerin %87’si
tek bir kiimede, geri kalan %13’U diger bir kimede yer almigtir. 2016 yili igin bir kiimede sirketlerin %65’ yer alirken, diger kiimelerdeki
sirketlerin dagiimi %17, %13 ve %5 seklindedir. Bu veri TUIK’den alinan ihracat endeksi ve takvim etkisinden arindirilmis sanayi ciro
endeksindeki diisis ile anlamdirilmistir. ihracat endeksi 2010 yilindan itibaren 2014 yilina kadar Aralik aylar itibariyle 103.9, 108.3, 109.8,
108.2, 103.1 iken 2015 ve 2016 yillari igin 91.9, 91.5 olmus ve Takvim etkisinden arindirilmis sanayi ciro endeksindeki artis 2010 yilindan
2014 yilina kadar sirasiyla %18.6, %28.7, %7.8, %9.9, %12.5 iken 2015 yilinda %8.2 ve 2016 yillarinda %6.9 olmustur. imalat yapan
analizimize konu olan sirketlerin satiglari ihracat yoluyla yurt disina ve yerli tiiketiciye olacagi igin bu iki endeksteki distsin 2016 yilinda
sirketlerin finansal durumunda farklilasmaya yol agtigi dustintilmektedir.

Aykirilik analizi sonrasi sirketlerin finansal tablolari degerlendirildiginde 2015 yili igin sirketlerin iki kiime olusturdugu ve %51’inin bir
kiimede, %49’unun diger kimede yer aldigi; 2016 yili iginde sirketlerin iki kiime olusturduklari ve %54’tGnun bir kiimede, %46’sinin diger
kiimede yer aldigi goriilmistiir. Sirketlerin kiimelere homojen olarak dagiimasinin nedeni Borsa Istanbul’a kayitl isletmelerin belirli
reglilasyonlara tabi olmalari, profesyonel yoneticiler tarafindan yonetilmeleri ve sik sik denetimden gegmelerinin oldugu dusiiniilmektedir.
isletmelerin finansal gostergelerinin farklilasmasinin altinda kiiresel ve yerel ekonomik gelismelerin yani sira sektér ve alt sektér bazinda
olusan farklarin yattigi diisintlmektedir.

Elde edilen kiimeler yoluyla finansal oranlarin yeni esik degerleri belirlenmis olup; bu degerlendirme sonucunda da daha likit olan sirketler
daha az borglandiklari, daha likit olan sirketlerin daha karh oldugu, faaliyet oranlari agisindan yillar arasinda ¢ok buytk farklilasma olmadigi
genel anlamda tespit edilmistir. 2016 yilinda finansal oranlar bakimindan ug degerlere giden kiimeler oldugu diger bir tespittir.

Veri madenciliginin temel kullanim amaci, 6nceden bilinmeyen yogun verilerden bilginin gikartilmasi olup, ¢alismamizda da isletme sayisinin
ve kullanilan oran sayisinin yani veri matrisinde yer alan satir/stitun sayisinin fazla olmasi nedeniyle Veri Madenciligi analiz tekniklerinden
birisi olan kiimeleme analizi tercih edilmistir. Kullanilan yéntem sayesinde ¢ok hizli bir sekilde ¢ok fazla finansal oran incelenmis olup; Veri
Madenciligi Teknikleri geleneksel finansal tablo analiz ydntemleri arasinda yer alan yatay analiz, dikey analiz ve oran analizi yontemlerine
alternatif bir teknik olarak ortaya konulmustur. Calismamizin finans alanini ile bilisim ve istatistik alanlarindan tiiremis Veri Madenciligi’ni
bir araya getirmesi yoluyla yazina katkida bulundugunu disinmekteyiz.
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ABSTRACT

Objective- Analytical procedures have higher potential compared to test of details in terms of analysing the account relationships,
detecting significant risk of misstatement, reducing audit fieldwork and testing management assertions. In order to get benefit of those
procedures, auditors should access more entity specific resources and invest more time in planning the audit program. In this study,
reasonableness tests that are generally used in substantive analytical procedures are analysed through industry examples and their role in
reducing the audit risk is demonstrated.

Methodology- In this study, case study method is used as a research methodology. The reason of selecting this methodology is due to its
relevance in accordance with the objective of the study as well as providing an opportunity to auditors that would like to implement
reasonableness tests.

Findings- This study reveals, through examples that can be used in practice, that the management claims can be tested more soundly
through rationality tests when more time is given to the stages of understanding the enterprise and planning the audit.

Conclusion- Among the analytical review techniques, reasonableness test is highly effective technique for testing the relationship between
non-financial information and financial information. In order to use the reasonableness tests more frequently in the evidence collection,
understanding the enterprise, more senior and industry specific team construction and accessing the non-financial information by inquiring
also the performance indicators used by the enterprise are important. Agreements for longer than a year between the auditor and the
company will reinforce the auditor's accumulated knowledge on the enterprise that will increase number of reasonableness tests.

Keywords: Reasonableness Test, analytical procedures, independent audit, analytical review, risk of misstatement
JEL Codes: M40, M41, M42

USSALLIK TESTLERININ ONEMi VE UYGULANMASINA YONELIK ¢OZUM ONERILERI

OZET

Amag- Analitik inceleme prosedirleri, hesaplar arasinda iletisim kurma, 6nemli yanlhslik riskleri ile ilgili bilgi verme, denetim siresini verimli
kullanma ve yénetim iddialarini dogrulama agisindan detay testlere gére daha fazla kanit sunma potansiyeline sahiptir. Ote yandan, bu
prosedirlerin kanit toplama asamasinda kullaniimasi i¢in denetginin isletme ici kaynaklara ulagmasi ve iyi bir denetim programi planlamasi
yapmasi gereklidir. Bu calismada, 6zellikle analitik inceleme tirlerinden kanit toplama asamasinda kullanilan ussallik testlerine deginilmis ve
ornekler vasitasiyla nasil etkin kullanilabilecegi ve denetim riskini nasil azaltabilecegi gosterilmeye calisiimistir.

Yontem- S6z konusu galismada arastirma yontemi olarak 6rnek olay yontemi kullaniimistir. Bu yontemin segilmesinin en temel nedeni,
yontemin ¢alismanin amaciyla uygun olmasi ve ussallik testlerini uygulamak isteyen kullanicilara yon gosterebilmesidir.

Bulgular- Calismada, uygulamada kullanilabilecek 6rnekler Gzerinden gidilerek isletmeyi anlama ve denetim planlama asamalarina daha
fazla zaman ayrildigi takdirde, yonetim iddialarinin ussallik testleri ile daha gugli test edilebildigi ortaya konmustur.

Sonug- Analitik inceleme tirleri igerisinde, ussallik testleri 6zellikle finansal olmayan bilgilerin finansal bilgilerle baglantisini test etmesi
acisindan son derece etkin bir teknik olarak goze carpmaktadir. Ussallik testlerinin kanit toplamada daha etkin kullanilabilmesi igin isletmeyi
anlama sureci, kidemli denetgilerin kullaniimasi, denetginin sektor tecriibesi ve denetgilerin 6zellikle i¢ kontrol testleri esnasinda isletmenin
kullandigi performans gostergelerini de sorgulayarak finansal olmayan bilgilere erismeye calismalari faydali olacaktir. Ayrica, denetgi ile
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isletmenin bir yildan uzun sireli anlasma yapmasi, denetginin isletme ile ilgili birikimli bilgisini kuvvetlendirecek ve denetginin ussallik
testlerine daha fazla yatirim yapmasini saglayacaktir.

Anahtar Kelimeler: Analitik inceleme proseddrleri, finansal tablo, bagimsiz denetim, analitik inceleme, 6nemli yanlislik riski.
JEL Kodlari: M40, M41, M42

1.GiRiS

Denetim planlamasi ve tamamlanmasi asamasinda analitik inceleme prosediirlerinin kullaniimasi Uluslararasi Denetim Standartlari uyarinca
zorunlu tutulmaktadir. Analitik inceleme prosedurlerinin kullanilabilecegi diger bir alan denetimin ylrutilmesi esnasinda kanit toplama
dénemidir. Denetim riskinin dislirilmesi, yonetim iddialari ile ilgili daha kaliteli kanitin toplanmasi, diger hesap kalemlerini etkileyebilecek
kanitlara ulagiimasi ve denetim siresinin kisaltiimasi agisindan kanit toplama asamasinda analitik inceleme prosedirlerinin kullaniimasi son
derece faydalidir.

Analitik inceleme tirleri igerisinde, ussallik testleri 6zellikle finansal olmayan bilgilerin finansal bilgilerle baglantisini test etmesi agisindan
son derece etkin bir teknik olarak goze ¢arpmaktadir. Yapisi itibariyla, agirlikli olarak kanit toplamada kullanilabilecek bu teknik, isletme igi
kaynaklara erisim gerektirmesi, isletmenin sireglerinin ve is sahasinin iyi anlagiimasini gerekli kilmasi ve akil yuriitme agisindan mesleki
deneyim ve tecriibe gerektirmesi agisindan 6zellikle dizayn asamasinda zaman yatinnmi gerektiren, ancak dogru dizayn edildikten sonra
denetime etkinlik ve verimlilik katan bir inceleme tirdur.

2.LITERATUR iNCELEMESI

Analitik inceleme prosedirlerine dénlk literatiirde oldukga fazla ¢alisma olmasina karsin bu konunun denetimin yirutilmesi 6zelinde
incelendigi galismalar sinirlidir.

Mckee (1989) tarafindan yapilan galisma ile muhasebe denetiminin zaman iginde gosterdigi degisim ve meslekte yasanan gelismeler,
isletmelerin finansal tablolarinin dogruluk ve glivenilirligini arastirirken incelenen finansal tablolar Gzerinde etkili olabilecegi dusliniilen
ancak daha 6nce denetim ¢alismalarinda ele alinmamis isletmeye ait finansal ya da finansal olmayan birgok bilginin de dikkate alinmasini
zorunlu kilmistir. Bu zorunlulugun ortaya gikmasi, muhasebe denetiminde “analitik inceleme prosedirleri”ni glindeme getirmistir.

KGK tarafindan yapilan ¢alismalarda ise, finansal tablolardaki hesaplar basta olmak Uzere isletmeye ait tim verilerin karsilastirilmasi ve
aralarindaki iliskinin arastiriimasinin analitik inceleme kavraminin bir sonucu oldugu goriilmektedir. Buna ilaveten analitik inceleme yoluyla
aralarinda anlamli iliskilerin var oldugu kabul edilen bilgilerin dogrulanmis ve bunlar arasinda olagan kabul edilemeyecek sapmalarin ortaya
¢ikarabilecegi tespit edilmistir. Ayrica, denetgi analitik inceleme tekniklerini temel bagimsiz denetim teknigi olarak uyguladiginda; analitik
inceleme tekniklerinin uygunlugu, hesaplamalarda kullanilan verilerin gtivenilirligi, beklenen sonuglarin giivenilirligi ve ortaya ¢ikan farklarin
degerlendirilmesi hususlari da 6nem arz etmektedir.

Analitik inceleme prosedurlerinin tanimi AICPA (American Institute of Cerficated Public Accountant-Amerikan Sertifikali Kamu
Muhasebecileri Kurumu) tarafindan 1988 yilinda yayinlanan SAS No:56 “Analitik Prosedirler” yonetmeliginde su sekilde yapilmistir; “gesitli
finansal ve finansal olmayan veriler ile isletmenin kayitlari arasindaki anlamli iliskilerin incelenmesiyle elde edilen bilgilerin, denetgi
tarafindan gelistirilen beklentilere uyup uymadigina bakilmasi islemlerine analitik inceleme prosediirleri adi verilmektedir” (AICPA, 1989).
IFAC (International Federation of Accountants) tarafindan yayinlanan UDS 520 Analitik Prosedirler’de ise; “finansal ve finansal olmayan
veriler arasindaki iliskilerin makullGglni arastiran calismalardan elde edilen finansal verilerin degerlendiriimesi ve olagandisi
dalgalanmalarin, tutarsiz iligkilerin ve tahmin edilen tutarlardan sapmalarin karsilastiriimasidir” seklinde bir tanimlama yapilmistir (IFAC,
2007).

Kaval’in (2005) yapmis oldugu ¢alismalarda denetimin rutin, sekli hesap denetiminden gikip, risk agirlikli denetime kayma stirecinde analitik
incelemelerin degerinin de arttigi savunulmaktadir. Analitik inceleme teknikleri uygulanirken elde edilen sonuglar isletmenin 6nceki
donemlerine ait verileriyle, ayni sektorde faaliyet gosteren benzer isletmelerin verileriyle, sektor ortalamalariyla, isletmenin butgeledigi
rakamlarla, isletmenin ve denetginin beklentileriyle karsilastiriimasinin da miamkiin oldugu Arens vd. (2012) tarafindan yapilan galismada
ele alinmistir.

Blocher ve Patterson (1996) calismalarinda, trend analizleri, oran analizleri, ve modele dayali prosedirler olmak tzere Ug tir analitik
inceleme tekniginden bahsetmektedirler. Fraser vd. (1997) ise galismalarinda analitik inceleme tekniklerine biraz daha genis bir bakis agisi
getirmislerdir ve bu teknikleri, gézden gecirme gibi nicel olmayan veya yargisal teknikler; trend analizi, oran analizi ve ussallik testleri gibi
basit kantitatif teknikler; regresyon analizi gibi ileri kantitatif teknikler olarak siniflamislardir.

Analitik inceleme tekniklerinin sik kullanilmasi gereken alanlardan biri, denetimin yiritilmesi, yani kanit toplama asamasidir. Bu asamada
kullanilabilecek teknikler, isletme verileri ile sektor verilerinin karsilastiriimasi, isletme cari donem verileri ile 6nceki donemlere ait ayni
verilerin karsilastiriimasi, isletme verileri ile isletme tarafindan belirlenmis beklenen sonuglarin karsilastiriimasi, isletme verileri ile denetgi
tarafindan belirlenmis beklenen sonuglarin karsilastiriimasi ve son olarak isletme verileri ile finansal olmayan verilerin ortaya koydugu
beklenen sonuglarin karsilastirilmasi seklinde siralanabilir. isletme verileri ile finansal olmayan verilerin ortaya koydugu sonuclarin
karsilastirilmasi tekniginde ussallik testleri kullanilabilir. Ussallik testleri, trend ve rasyo analizlerine gére daha az toplulastirilmis veri
kullandigindan diger testlere oranla daha fazla kesinlik saglayabilir. Denetginin daha yiiksek diizeyde denetim kanitina ihtiyaci bulunmasi
durumunda ussallik testlerini, diger testlere tercih etmesi beklenebilir.
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Kanit toplama asamasinda kullanilan ussallik testleri 4 ana siregten ibaret olup, denetginin bu siregleri takip etmesi teknigin dogru
uygulanmasi agisindan son derece énemlidir: Bagimsiz bir beklenti olusturma, denetginin test edecegi kalemle ilgili bir 6nemlilik esigi
belirlemesi, farkin hesaplanmasi, ¢ikan farklarin sorgulanmasi ve testin sonucunun belirlenmesi. Ussallik testlerinin basarili olabilmesi igin
uygulama esnasinda kesinligi etkileyen dort faktor bulunmaktadir: Verinin pargalara ayrilmis olmasi, Verinin guvenilirligi, Tahmin etme
yetkisi, Analitik inceleme teknigi.

Adnan Donmez ve Ayten Ersoy (2011), Sermaye Piyasasi Kurulu tarafindan yetkilendirilen denetim sirketleri tzerinden yaptiklari
arastirmada en ¢ok kullanilan analitik inceleme tiriinin cari dénem verileri ile 6nceki donem verilerini karsilastirmak oldugunu, en az
kullanilan turdn ise finansal olmayan verilerin ortaya koydugu beklenen sonuglarin karsilagtiriimasi oldugu sonucuna ulagsmiglardir. Ayni
arastirmada, ussallik testlerinin de analitik incelemede yararlanilan teknikler igerisinde digerlerine oranla daha az kullanilan bir yontem
oldugu sonucuna varilmistir. Bunun sebebi incelendiginde, finansal olmayan veriler ile finansal veriler arasindaki iliskinin kurulabilmesi igin
denetim ekibinin isletmeyi, cevresini ve siiregleri anlamak igin zamana ihtiyaci olmasi, mesleki yargi ve deneyim gerektirmesi ve ¢ogu zaman
finansal olmayan verilerin isletmeden temin edilebilmesinde zorluk yasanmasi goze ¢arpmaktadir.

3.VERIi, YONTEM, BULGULAR, ANALiZ

Calismada, 6rnek vaka yontemi kullanilarak ussallik testlerinin daha fazla denetim kaniti sagladigi ve nasil verimli kullanilabilecegi
gosterilmistir. Kullanilan 6rnek vaka yénteminde, Uretim sektoriinden bir sirket ele alinmis ve kar veya zarar tablosundaki en énemli gelir
kaynagi olan hasilat kalemi test edilmistir.

isletme, A Griinlini Gretmis ve Griiniin satis miktari 2017 senesinde 20 adet olarak gerceklesmistir. isletme ydnetimi, 2016 Aralik ayinda
uygulanan fiyatlarina 2017 senesinde ylizde 10 zam yaptigini beyan etmistir. 2016 Aralik ayindaki fiyatlar Satig Sisteminden alinmis ve satis
fiyat1 100 TL olarak belirlenmistir.

Denetgi, isletmenin igcinde bulundugu pazari anlamaya galismis ve sektor raporlarindan gegen sene ile karsilastirildiginda pazar biiyiimesinin
yiizde 10 civarinda oldugunu gérmiistiir. Oncelikle gerceklesen miktarlarin dogrulugunu sorgulayan denetgi, gecen seneki satis miktarlari ile
bu seneki satis miktarlari arasinda yiizde 7 civarinda bir artis oldugunu fark etmistir. Beklentisini pazar biuylimesi kadar miktar artigi olarak
belirleyen, yanilma esigini de en fazla yizde 1 olarak kabul eden denetgi, aradaki ylzde 2’lik farkin sebebini sorgulama geregi duymustur.
Satis ve pazarlama mudiiru ile yapilan goériismede, pazar kaybinin sebebi sektére yeni giren B sirketinin agresif fiyat politikasi ile pazardan
pay almasi olarak yorumlanmistir. Dis kaynaklardan yapilan arastirmada, B sirketinin gergekten 2017 senesinde pazara girdigi ve agresif
buyime hedefini kamuoyu ile paylastigi dogrulanmistir. Denetgi, bu bulgular 1si8inda pazar kaybini makul bulmus ve testin ikinci asamasina
ilerlemistir.

isletme yénetiminin yaptigi yiizde 10’luk artis beyani, isletmenin icerisinde bulundugu sektérdeki enflasyon orani ile karsilastiriimis ve
fiyatlarin yiizde 10 civarinda arttigi bulunmustur. Bu durumda denetginin ylzde 10 artis beklentisi ile isletmenin beyani 6rtismektedir.
Denetgi makul buldugu bu artis oranini ussallik testinde kullanmaya karar vermistir.

Gergeklestirilen ussallik testinde, denetginin beklentisi “Satis miktari * 2016 Aralik satis fiyati * (1+%10)” denkleminin ciro hesabinda
goziiken bakiyeyi dogrulamasidir. Denetim esnasinda kullanilan 6nemlilik seviyesi dikkate alindiginda ve satis stireci ile dnemli yanliglik riski
degerlendirildiginde denetgi yizde 3’lik bir fark esigini makul olarak degerlendirmektedir. Hesaplama sonucunda beklenen ciro
20*100%*(1,1) = 220 TL bulunmustur. Mizanda goziken satis bakiyesi ise 200 TL'dir. Aradaki fark 20 TL olup, test edilen ciro bakiyesinin
yiizde 10’una denk gelmektedir. Bu durumda, denetci varsayimlarini tekrar gézden gegirmistir. isletme ydnetimi ile yapilan gériismede B
sirketinin pazara girisi esnasinda, pazar paylarini korumak igin iki ayda satis kanalina yuzde 10 iskonto verdikleri 6grenilmistir. Bu iskontolar
satis sisteminde sorgulanmig ve tutarinin 16 TL oldugu tespit edilmistir. Denetgi, beklenen ciro tutarini 204 TL olarak revize etmis ve yeni
olusan farkin ciroya orani ylzde 2 g¢iktigindan belirledigi fark esiginin altinda kalmasindan hareketle yeterli denetim kanitinin toplandigi
sonucuna varmistir.

Ornek vaka analiz edildiginde detayl testlere gére yoénetim iddialarinin daha giiglii test edildigi gézlenmektedir. Detayl testlerde sirketin
kestigi faturalara bakilarak yonetim iddialarindan gerceklesme ve dogruluk test edilebilirken, ussallik testleri ile gergeklesme, dogruluk ve
tamlik iddialarinin test edildigi ve denetim riskinin azaltildigi gorulmektedir. Ayni zamanda ussalik testleri vasitasiyla fatura testinde
harcanan zamana kiyasla daha az zaman harcanmig olup denetim surecinin verimliligi de saglanmis olmaktadir.

4.SONUC, TARTISMA

Bu calismada, analitik inceleme tekniklerinden ussallik testi ele alinmis ve uygulama safhasinda dikkat edilmesi gereken hususlara
deginilmistir. Bunlar sirasiyla, tahmin edebilme yetisi yiiksek olan finansal veya finansal olmayan bilgiye ulasmak, bu bilgiyi diger
kaynaklardan dogrulamak, bagimsiz bir beklenti olusturmak, beklenti ile test edilen kalem arasinda olusabilecek maksimum fark esigini
onemlilik ve 6nemli yanlishk riski degerlendirmeleri isiginda belirlemek ve ¢ikan sonug fark esigini asiyorsa farkin sebebini dogurabilecek
dikkate alinmayan verileri gbzden gegirmektir.

Ussallik testleri, dogasi itibariyla kanit toplama asamasinda kullanilan bir analitik inceleme teknigidir. Testin dizayn edilmesi zaman alsa bile,
testin sonuglari yonetim iddialari ile denetim riskini azaltici kanitlar toplanmasinda denetgiye 6nemli 6lgtide katkida bulunmaktadir.

SPK tarafindan bagimsiz denetim lisansi almis denetim sirketleri Gizerinden yapilan arastirmalarda ussallik testinin ve finansal olmayan
bilgilerin kanit toplama asamasinda az kullanildigl ortaya konmustur. Bu arastirmalardan hareketle denetgilerin yonetim iddialarini daha
etkin bir sekilde test edecek bir teknigi kullanmaktan kagindiklari, denetim riskini arttirdiklar ve detay testlere daha fazla zaman ayirarak
denetim sirecini verimsiz kildiklari sonucuna ulasilabilir.

Ussallik testlerinin kanit toplamada daha fazla kullanilabilmesi igin isletmeyi anlama stireglerine daha fazla zaman ayrilmasi, testlerin dizayn
asamasinda daha kidemli denetgilerin kullaniimasi, denetim ekibine secilecek denetgilerin isletmenin i¢inde bulundugu sektérde deneyimli
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olmasina dikkat edilmesi ve 6zellikle i¢ kontrol testleri esnasinda isletmenin kullandigi performans gostergelerini de sorgulayarak finansal
olmayan bilgilere erismeye c¢alismalari faydali olacaktir. Ayrica, denetginin isletmeyi tanima siirecinin bu testlerin kullanimini
arttiracagindan hareketle denetgi ile isletmenin bir yildan uzun sireli anlasma yapmasi, denetginin isletme ile ilgili birikimli bilgisini
kuvvetlendirecek ve denetginin ussallik testlerine daha fazla yatirrm yapmasini saglayacaktir.

Son olarak, ussallik testlerinin iyi belgelendirilmesi ve anlasilabilirliginin yiiksek olmasi, bir sonraki donem denetime gelen ekibin finansal
olmayan bilgilerin nasil temin edilecegi ve finansal tablolarla baglantisinin nasil kurulacagi konularinda isini kolaylastiracaktir. Bu agidan,
denetimin her safhasinda 6nem arz eden c¢alisma kagitlarinin dizenli tutulmasi, ussallik testlerinin uygulama sonuglarinin
belgelendirmesinde daha da 6nem arz etmektedir.
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ABSTRACT

Objective- The main purpose of this study is to investigate the impact of global financial crisis on the financial structure of shipping industry
in Turkey. According to the BRSA figures as of Dec. 2016, water transportation sector performed the highest (154.9%) non performing loan
increase year to date among all other sectors. This research will throw light on the main resons of this situation and will also contribute the
better understanding of the financial structure of maritime companies.

Methodology- The data related to company accounts were obtained from Central Bank of the Republic of Turkey (CBRT) for 2008-2015. C-
301 Building of Ships and Boats data series and H-502 Sea and Coastal Freight Water Transport data series are selected to show the impact
of global financial crisis on the shipping industry. Main balance sheet and income statement data as well as financial ratios were published
by CBRT regularly for 2008-2015 in three years interval. We aggregated them and analyzed to show the structural change in financial
preferences and adequacy of capital, liquidity and similar performance figures.

Findings- The global financial crisis is affected the Turkish shipping industry as a whole. The equity funds accounted for around 47% in 2008
but decrease to 36% in 2011 and recovered again up to 40% at the end of 2015. In terms of financial structure of the sector, current
liabilities almost doubled in last 8 years from 12.5% to 25%. It is resulted with especially worsen liquidity ratio such as cash ratio decreased
from 78.5% to 17.3%. The global financial crisis adversely affected the profitability of the sector with an unstable and volatile profit margin
and increased service and operating costs.

Conclusion- In conclusion there is no normalization sign after 2008 in the shipping industry in Turkey. We observed a gradual growth in the
World trade. However historically lower freight rates and imbalances in the shipbuilding industry cause debt burden and huge losses for
the maritime companies. This reseaach findings can be used as a benchmark for the maritime companies to better understand their
performance since 2008.

Keywords: Maritime transport, shipping industry, global financial crisis, ratio analysis, financial performance.
JEL Codes: M40, G30

1.INTRODUCTION

Normalization refers to a process that makes something more normal or regular. The availability of cash, with the construction of more
technologically advanced ships, with the expansion of ports and the introduction of new shipping services, the cargo capacity in terms of
twenty-foot equivalent units (TEU) of the world container fleet, had more than tripled between the years 2000-2009, reaching 12.5 million.
But now, the well-known global financial and economic crisis of 2008 had almost overnight suppressed the growth of the container-ships
market. In fact, for the first time in the history of the maritime industry, growth has stopped and there is even a steady decline in the rate
of containers shipped around the world. In the first six months of the year of the crisis alone, the shipping industry declined by close to 16%
causing huge losses. As international trade slows and freight rates for transporting goods across the world’s seas and oceans decline,
shipping revenues have been hit. A slowdown in international trade growth couldn’t have come at a worse time—a period where capacity
has been expanding faster than global demand—for the shipping industry. Not surprisingly, capacity expansion—a lot of which is often
fueled by borrowing—has increased the debt burden for some shipping companies, especially since 2009-10.
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Though still facing a slow recovery, but the dry market shipping price will come to normalization this year (2017), according to Maritime
Financial Research Drewry. The dry bulk shipping market price, according to Drewry, has actually started in June 2016, though it had argued
that “the long-awaited normalization process has already begun in the dry bulk shipping. The total gross weight of goods handled in EU
ports is estimated at just above 3.8 billion tones in 2015, an increase of 1.3 % from 2014. According to the latest figures, the EU port freight
activity seems to have resumed on a slight path towards recovery in 2014, a trend that was sustained in the four quarters of 2015.
Compared with 2014, The Turkish port freight activity were increased by 8.7 % in 2015.

In our view the normalization provides opportunity over the next few years. The sector is becoming a supply-side story rather than
demand, which has been the case for much of the last decade.

The main purpose of this study is to investigate the impact of global financial crisis on the financial structure of shipping industry in Turkey.
According to the BRSA figures as of Dec. 2016, water transportation sector performed the highest (154.9%) non performing loan increase
year to date among all other sectors. This research will throw light on the main reasons of this situation and will also contribute the better
understanding of the financial structure of maritime companies.

2. LITERATURE REVIEW

The global financial and economic crisis of 2008 has made vulnerable the intricate chain of activity which comprises the maritime
industry. Midoro, R., Musso, E., and Parola, F. (2005) analyzed the last decade was a period of significant change in container shipping as
liner companies had to face, on the demand side, the new needs of shippers due to globalisation while, on the supply side, chronic fleet
overcapacity. Rodrigue, J.P.; Comtois, C. and Slack, B. (2009) explained succinctly in their research how this change occured. The 20 largest
carriers controlled 26 % of the world slot capacity in 1980, 42 % in 1992 and about 58 % in 2003. Those carriers have the responsibility to
establish and maintain profitable routes in a competitive environment. The development of the shipping industry has gone hand-in-hand
with changes in port organization. According to a recent study for the European Parliament, ports have undergone major transformations
in their organizational structures (European Parliament Directorate (2009)). According to Stopford (2009) with every passing decade
(business cycle) ship financing techniques have been evolving in response to changes in the overall shipping market itself. These changes in
the shipping industry also regularly result in freight rate and capacity fluctuations. Stephenson Harwood (2006) stated despite the fact that
shipping, with the progression of time, has embraced numerous sources of finance, bank debt still dominates as the main source of capital.
Drobetz & Merikas (2013) proved unfortunately, however, for shipping, access to bank capital since the beginning of the crisis in shipping
has suffered a drastic blow. Drobetz et al (2013) proved debt capital has traditionally been the most important source of external finance in
the shipping industry and this remains the case. Their research provides evidence that leverage works counter cyclical, with the speed of
adjustment to be significantly lower during economic recessions. Finally, researchers argue that shipping industry will suffer from
reductions in the available finance capital in the future, because the shipping banks will reduce the finance capital due to regulations and
small margins from asset investments. According to the findings of OECD research (2017) among 114 publicly traded shipbuilding
companies, the operating profitability of shipbuilding companies decreased from around 10% in 2010 to about 4% in 2014. Shipbuilding
companies showed better profitability rates in 2006 than in 2014 and a higher number of yards experienced negative EBITDA margins in
2014 than in 2006.

Sayilgan and Uysal (2011) investigated capital structure determinants of Turkish firms based on Turkish Central Bank Industrial Balance
Sheets survey data set from 1996 to 2008 which is not used before for a capital structure study. Empirical results imply that non-debt tax
shield has negative; but size, tangibility, profitability, growth opportunities and bankruptcy (financial distress) risks has positive relation
with capital structure. Financial risk indicators for the non-financial firms analyzed by CBRT (2016) by using the financial accounts statistics
in 2016. These indicators are: ratio of debt to GDP; debt to operating surplus, debt to equity and ratio of liabilities to financial assets. In the
analyzed period, the ratio of the corporate sector's total debt to GDP displayed an uptrend until 2015 as global liquidity headed for
emerging economies after the financial crisis and these countries enjoyed favorable financing facilities, then remained flat and lastly was
recorded at 0.68 percent in the final quarter of 2016. Similarly, the ratio of debt to equity displayed an uptrend through the same period.
This ratio stayed at 1.02 percent in 2016Q4. The ratio of debt to operating surplus shows if the business profits of non-financial
corporations are able to cover debt repayments. This ratio followed a limited uptrend and was recorded at 4.5 by the end of 2015.
Meanwhile, the ratio of the sector's liabilities to financial assets (leverage indicator) was 1.5 in the final quarter of 2016.

3.DATA, MODEL, FINDINGS, ANALYSIS

The data related to company accounts were obtained from Central Bank of the Republic of Turkey (CBRT) for 2008-2015.
»  C-301 Building of Ships and Boats
»  H-502 Sea and Coastal Freight Water Transport

data series are selected to show the impact of global financial crisis on the shipping industry.

Main balance sheet and income statement data as well as financial ratios were published by CBRT regularly for 2008-2015 in three years
interval. We aggregated them and analyzed to show the structural change in financial preferences and adequacy of capital, liquidity and
similar performance figures. Mainly liquidity ratios, ratios of financial positions, turnover ratios and profitability ratios as well as interest
coverage ratios analysed for C-301 and H-502 series for 8 years. Total 47 performance figures used and selected ratios compared with the
required benchmarks to measure the impact of global financial crises.
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Table 1: Number of companies in each segment

Code 2008 2009 2010 2011 2012 2013 2014 2015
C-301 46 46 46 33 28 24 33 25
H-502 68 68 68 75 71 51 56 53

Data classification was revised in 2009 and published under the new series since 2010. We used the most recent data published by CBRT
for each year. It is observed that almost 50% of total shipbuilding companies did not disclose their financial figures to CBRT. There might be
size effect for these results.

We tried to explore the financial structure of shipping industry in Turkey with the CBRT raw data. We did not analyzed the H-501 Sea and
Coastal Passenger Water Transport because of low level data availability (less than 12 observation) at 2015.

Findings for Shipbuilding

v

Equity funding was around 15% in 2008 while it is increased to 22% in 2011 and dropped again to 10% as of year end 2015 in the
ship building sector. (Figure-1)

Another interesting point here is the shift in the asset composition in favour of current assets. We observed that the current
assets reached from 37.5% to 58% respectively for the years 2008 and 2015.

This figure is mainly stemmed from the liquidity preference of the companies in addition to substantial increase in trade
receivables. Average payback period of receivables is increased from 35 days to 83 for the years 2008 and 2015 respectively.

We also supported our findings with the worsen liquidity and profitability ratios after 2008. Enormous decrease (from 54% to
20%) in weight of tangible assets (net) over total assets is the sign of invested capital is negatively affected after the global
financial crises.

Global financial crises affected negatively the profitability of the ship building sector with unstable and volatile profit margins
and increasing production cost and operating expenses. (Figure-1)

Figure 1: Selected findings for Shipbuilding industry in Turkey
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Findings for Maritime Transportation

Similar findings are valid for the maritime transportation sector. Maritime sector in Turkey as a whole is affected by global financial crisis
and the main outcome of this impact is reflected on the equity of the companies.

v

The equity funding was around 47% in 2008 while it is decreased to 36% in 2011 and recovered again to 40% as of year end
2015 in the sea and coastal freight water transport sector. (Figure-2)

In terms of financial structure of the sector, current liabilities almost doubled in last 9 years from 12.5% to 25%. It is resulted
with especially worsen liquidity ratio such as cash ratio decreased from 78.5% to 17.3%.

Short term receivable is the most affected portion of current assets. Global financial crises affected negatively the profitability
of the sector with unstable and volatile profit margins and increasing service cost and operating expenses.

Gross profit margin, operating profit margin decreased from 25% to 10% and 19% to 3% respectively during the observed
period. Debt burden, unstable and volatile ROE and net profit margin prove the ongoing effects of the crises. (Figure-2)
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Figure 2: Selected findings for Maritime Transportation
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We also compared our findings with the manufacturing industry and transportation industry for the last five years. Shipbuilding industry is
the subset of manufacturing industry while it covers 24-33 companies itself against 3,421-3,803 manufacturing companies. Shipbuilding
industry performance figures are generally below average of manufacturing industry in terms of liquidity, leverage, turnover ratios and
profitability ratios. Manufacturing industry show signs of v shape recovery while shipbuilding industry operating profit margin and interest
coverage ratios are still in trouble. Maritime transportation industry is the subset of transportation and storage industry while it is
composed of 51-75 companies itself against 342-406 transporatation companies. The liquidity of the maritime transportation firms are
below average while performed as average of benchmark industry figures in turnover ratios and ratios of financial positions. Interest
expenses to net sales figures prove the debt burden of firms and ongoing unstable profit margins.

4.CONCLUSION AND DISCUSSION

The global financial crisis is affected the Turkish shipping industry as a whole. Equity funding was around 15% in 2008 while it is increased
to 22% in 2011 and dropped again to 10% as of year end 2015 in the shipbuilding sector. Similar but less speed capital loss observed in the
manufacturing sector, but the financing is replaced by long term loans. However financing gap is funded with short term loans in
shipbuilding sector and this preference negatively effected liquidity and profitability ratios. The equity funding was around 47% in 2008
while it is decreased to 36% in 2011 and recovered again to 40% as of year end 2015 in the sea and coastal freight water transport sector.
Same intention to use short term funds also observed here while the transportation and storage sector funded itself with long term loans.
Representation rate for each sector is low.

Global financial crises affected negatively the profitability of the ship building and sea and coastal freight water transport sectors with
unstable and volatile profit margins and increasing production cost and operating expenses. In conclusion there is no normalization sign
after 2008 in the shipping industry in Turkey. We observed a gradual growth in the World trade. However historically lower freight rates
and imbalances in the shipbuilding industry cause debt burden and huge losses for the maritime companies. We explored the impact of
global financial crisis in the shipping industry by using company accounts statistics of CBRT. This reserach findings can be used as a
benchmark for the maritime companies to better understand their performance since 2008.

REFERENCES

Berman, N. et al., (2012). Time to Ship during Financial Crises. NBER International Seminar on Macroeconomics, 9(1), pp.225-260. Available
at: http://www.jstor.org/stable/info/10.1086/669587. (Erisim tarihi: 29.09.2017)

Central Bank of Republic of Turkey (2016). Financial Accounts Report.
Drobetz, W., & Merikas, A. G. (2013). Editorial. Transportation Research Part E, pp. 1-2.

Drobetz, W., Gounopoulos, D., Merikas, A., & Schroeder, H. (2013). Capital structure decisions of globally-listed shipping companies.
Transportation Research Part E, pp. 49-76.

Easton, P.D., McAnally, M.L., Sommers, G.A., Zhang, X.J. (2015). Financial Statement Analysis & Valuation. 4th edition, Cambrige Business
Publishers.

European Parliament Directorate General for Internal Policies (2009). The Involving Role of EU Seaports in Global Maritime Logistics —
Capacities, Challenges and Strategies. PE 419.121.

Midoro, R., Musso, E., and Parola, F. (2005). “Maritime Liner Shipping and the Stevedoring Industry: Market Structure and Competition
Strategies.” Maritime Policy & Management 32 (2): 89-106.

OECD WP6 (2017). Imbalances in the Shipbuilding Industry and Assessment of Policy Responses.

Rodrigue, J.P., Notteboom, P., Pallis, A.A. (2011). The financialization of the port and terminal industry: revisiting risk and embeddedness.
Maritime Policy and Management, Vol. 38, Issue 2, pp. 191-213.

DOI: 10.17261/Pressacademia.2017.744 46 PressAcademia Procedia


http://www.jstor.org/stable/info/10.1086/669587
http://www.tandfonline.com/doi/full/10.1080/03088839.2011.556675

Istanbul Finance Congress (IFC - 2017), Vol.6,p.43-47 Kurun, Erkmen

Rodrigue, J.P.; Comtois, C. and Slack, B. (2009). The Geography of Transport Systems. 2nd edition. Routledge, New York.

Sayilgan, G & Uysal, B. (2011). “Turkiye Cumhuriyet Merkez Bankasi Sektorel Bilangolari kullanilarak sermaye yapisini belirleyen faktorler
tizerine bir analiz: 1996-2008” Ankara Universitesi, SBF Dergisi, Cilt 66, No 4, s. 101-124.

Stephenson Harwood. (2006). Shipping Finance. Euromoney Books.
Stopford, M. (2009). Maritime Economics. London: Routledge.
Subramanyam, K. R. And Wild, J.J., (2009). Financial Statement Analysis. 10th Edition, New York, NY, McGraw- Hill Irwin.

Widiantoro, D.M. & Elvenes, V. (2012). Managing Risk in Financial Risk in Financial Market in Shipping. ACRN Journal of Finance and Risk
Perspectives, Vol. 1, Issue 1, pp. 32-49.

CBRT (2016). Definitions of the Ratios http://www3.tcmb.gov.tr/sektor/2016/Raporlar/eng/oran-ing.pdf. (Erisim tarihi: 28.09.2017).

http://www3.tcmb.gov.tr/sektor/2016/menu_eng.php. (Erisim tarihi: 28.09.2017)

http://www.denizticaretodasi.org.tr/sayfalar/dergi.aspx. (Erisim tarihi: 29.09.2017)

DOI: 10.17261/Pressacademia.2017.744 47 PressAcademia Procedia


http://www3.tcmb.gov.tr/sektor/2016/Raporlar/eng/oran-ing.pdf
http://www3.tcmb.gov.tr/sektor/2016/menu_eng.php
http://www.denizticaretodasi.org.tr/sayfalar/dergi.aspx

PressAcademia Procedia - (PAP), ISSN: 2459-0762

e Y
b P:css@:icm?a / R
PressAcademia i

PressAcademia Procedia |
ssw: 24590762

PressAcademia

L Procedia

Istanbul Finance Congress (IFC), November 2-3, 2017, Istanbul, Turkey

EVALUATION OF IFRS 17 INSURANCE CONTRACTS STANDARDS FOR INSURANCE COMPANIES

DOI: 10.17261/Pressacademia.2017.745
PAP-IFC- V.6-2017(9)-p.48-50

Serhat Yanikl, Ece Bas’
Yistanbul University, Department of management, Istanbul, Turkey. serhatyanik@hotmail.com
2Okan University, Institute of Social Sciences, Isntabul, Turkey. ece.bs@hotmail.com

To cite this document

Yanik, S., Bas, E., (2017). Evaluation of IFRS17 insurance contracts standards for insurance companies. PressAcademia Procedia (PAP), V.6.,
p. 48-50.

Permanant link to this document: http://doi.org/10.17261/Pressacademia.2017.745

Copyright: Published by PressAcademia and limited licenced re-use rights only.

ABSTRACT

Objective- The new IFRS 17 “Insurance Contracts” Standard, which could change the accounting of all enterprises drawing up insurance
contracts and the investment contracts with discretionary participation feature radically, will be applied in the annual reporting periods
starting on January 1, 2021 or after that date, and replace TFRS 4 "Insurance Contracts" standard that is currently in force. This study
examines the IFRS 17 standard from the viewpoint of the insurance companies, and also discusses the revisions made within the scope of
TFRS 4 that is in force until the start of the application of the IFRS 17 standard, and the accompanying right of exemption in application of
the TFRS 9 "Financial Instruments" standard. Since there is no sufficient study on this subject in our country, it is targeted to contribute to
understanding of the subject by including application examples in this study.

Methodology- This study uses case method, qualitative interview (in-depth interview), and review method as the research method. The
basic reason for selecting this method is that the method is appropriate for the aim of the study, and an effective method investigating a
special situation based on insurance companies systematically in the studies on the “Insurance Contracts” standard.

Findings- IFRS 17 will be beneficial for both investors and the insurance companies by requiring recognition of all insurance contracts
consistently, and by solving the comparison problems created by the TFRS 4. IFRS 17 requires an up-to-date measurement model in which
the estimations are measured again in each reporting period. The measurement is based on the building blocks of the discounted,
probability-weighted cash flows, a risk correction, and a contractual service margin representing the unearned profit of the contract.
Within the scope of IFRS 17, the enterprises have an accounting policy option to recognize the changes in the discount rate or the other
assumptions related to the financial risks in the profit or loss, or in the other comprehensive income. Within the scope of TFRS 4, on the
other hand, it will provide all companies drawing up insurance contracts with an option to recognize the fluctuation possible to occur when
TFRS 9 is applied before implementation of the new insurance contracts standard in the other comprehensive income statement instead of
profit or loss.

Conclusion- The IFRS 17 insurance contracts standard will replace TFRS 4, and ensure the creation of the single and consistent
measurement model that meets the supplementary disclosure requirements intended for increasing the transparency for all insurance
contracts prepared by the companies issuing reports in accordance with the International Financial Reporting Standards. Within this scope,
the Insurance liabilities will be recognized by using updated values instead of historical cost, and the readers of financial statements will
have been provided with more effective and accurate information.

Keywords: Turkish Accounting Standard (TAS) , International Financial Reporting Standards, insurance companies, insurance contracts,
financial instruments
JEL Codes: M41, M42

YENi UYGULANACAK OLAN UFRS 17 SIGORTA SOZLESMELERI STANDARDININ SIGORTA SIRKETLERI
ACISINDAN DEGERLENDIRILMESi

OZET

Amag- Sigorta sozlesmeleri ile istege bagll katihm o6zelligine sahip yatirm sézlesmeleri dizenleyen tim isletmelerin muhasebesini
temelden degistirebilecek olan yeni UFRS 17 “Sigorta Sozlesmeleri” standardi, 1 Ocak 2021 tarihinde veya bu tarihten sonra baslayan yilhk
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raporlama dénemlerinde uygulanacak olup yirirlikte olan TFRS 4 “ Sigorta Sozlesmeleri “standardinin yerini alacaktir. Bu galismada UFRS
17 standardi Sigorta isletmeleri agisindan incelenmis olunup, UFRS 17 standardi uygulanmaya baslayana dek mevcut durumda ydurirlikte
olan TFRS 4 kapsaminda yapilan degisiklikler ve beraberinde getirdigi TFRS 9 “ Finansal Araglar” standardinin uygulanmasindaki muafiyet
hakki da ele alinmistir. Ulkemizde bu konu ile ilgili yeterli sayida calisma yapilmamis olmasi nedeniyle uygulamaya déniik érneklere yer
verilerek konunun anlasiimasina katki saglanmasi hedeflenmistir.

Yontem- SOz konusu galismada arastirma yontemi olarak drnek olay yontemi, nitel gérisme (derinlemesine goriisme) ve inceleme metodu
kullanilmigtir. Bu yontemin segilmesinin en temel nedeni, ydontemin g¢alismanin amaciyla uygun olmasi, “Sigorta Sézlesmeleri” standardi
¢alismalarinda sigorta isletmeleri alanina dayali 6zel bir durumun veya sistematik bir aragtirmasini yapan etkili bir yontem olmasidir.
Bulgular- UFRS 17, tiim sigorta s6zlesmelerinin tutarli bir sekilde muhasebelestirilmesini gerekli kilarak, UFRS 4'ln yarattigi karsilastirma
sorunlarini ¢oézerek, hem yatirimcilarin hem de sigorta sirketlerinin bu durumdan faydalanmasini saglayacaktir. UFRS 17, her raporlama
déneminde tahminlerin yeniden 6l¢iildiigi bir giincel 6lgiim modeli gerektirir. Olgiim, iskonto edilmis, olasilik agirlikli nakit akislarinin yapi
taslarina, bir risk diizeltmesine ve sézlesmenin kazanilmamis karini temsil eden s6zlesme uyarinca bir hizmet marjina dayanir.UFRS 17
kapsaminda isletmeler, iskonto oranindaki ve finansal risklere iligkin diger varsayimlardaki degisikliklerin kar veya zararda veya diger
kapsaml gelirde muhasebelestirilmesi icin bir muhasebe politikasi segcenegine sahiptir. TFRS 4 kapsaminda ise Sigorta sdzlesmeleri tanzim
eden tum sirketlere yeni sigorta sozlesmeleri standardi uygulamaya gegmeden &énce TFRS 9 uygulandiginda ortaya cikabilecek olan
dalgalanmayi kar veya zararda muhasebelestirmek yerine diger kapsamli gelir tablosunda muhasebelestirme opsiyonu saglayacaktir.
Sonug- UFRS 17 sigorta sdzlesmeleri standardi, UFRS 4’lin yerini alacak ve Uluslararasi Finansal Raporlama Standartlari uyarinca raporlayan
sirketler tarafindan gikarilan tiim sigorta sozlesmeleri igin seffafligin artirlmasina yonelik tamamlayici agiklama gerekliliklerine sahip tek ve
tutarli 6l¢im modelinin olusturulmasini saglayacaktir. Bu kapsamda Sigorta yukimlullkleri, tarihi maliyet yerine giincel degerler
kullanilarak muhasebelestirilecek ve finansal tablo okuyucularina daha etkin ve dogru bir bilgi saglanmis olunacaktir.

Anahtar Kelimeler: TMS, UFRS, sigorta sirketleri, sigorta s6zlesmeleri, finansal araglar
JEL Kodlari: M41, M42

1.GIRiS

Sigorta isletmeleri muhasebe uygulamalari agisindan diger sektdrlere gére cok farkl bir muhasebe organizasyonuna sahiptir. Bir Giretim
isletmesinde mamullin maliyetine ylklenen tutarlari Gretilen mamul adedine bélerek birim tretim maliyetini bulabilirken, Ticaret isletmesi
satacagl malin maliyetini alis aninda tespit edebiliyorken Sigorta sektoriinde gergeklesmis bir maliyet bulunmamaktadir. Clnku Uretim
isletmesi satacagl mamuli 6nce Uretir ardindan mamulin Gretim maliyeti tzerine diger giderlerini ve kar payini da ekleyerek satis fiyatini
ortaya cikartirken Sigorta isletmelerinde satis 6nceden yapilmakta, giderler ise ileride beklenen riskin ortaya ¢ikmasi durumunda belli
olmaktadir. Satilan police igin hasar 6denmesi durumu sézlesme stiresince belirsiz kalmaktadir. Bu sebeple, Sigorta isletmelerinde maliyet
hesaplari ve kayit sistemleri diger sektorlere gore farklilik gostermektedir. Yapilan izahatlar 1si§inda, Uretim ve ticaret igletmelerinin
hazirladigi finansal tablolar Sigorta sektorintin ihtiyacini karsilamamaktadir.

Sigorta sirketlerinde kar/zararin dogru gosterilmesinin imkani yoktur. Cunku sirketlerin ayirmis olduklari karsilik tutarlari gegmis yil
istatistiklerinden hareketle hazirlanmistir ve bu karsiliklarda sapma olmasi dogal karsilanmaktadir. istatistiksel hesaplarla ayrilan karsiligin
sirketin gelirinden gider olarak diistilmesi de sirketin karliliginin degismesine neden olmaktadir (Kirlioglu vd.,2016).

Sigorta sozlesmeleri igin 6zel olarak hazirlanan “UFRS 4 Sigorta S6zlesmeleri” standardi iki kissimdan olugsmaktadir. Standardin birinci kismi
Mart 2004’te hazirlanis olup bu stadartla Sigorta sirketlerinin Sigorta s6zlesmelerinde ortaya ¢ikan gelecekteki belirsiz nakit akislari,
zamanlama ve miktarlarinda iyilestirme yapilmasi hedeflenmektedir. Ulkemizde TFRS 4 ile mevcut Sigorta muhasebe sisteminin
zayifliklarinin ve tutarsizliklarinin ortadan kaldiriimasi hedeflenmektedir. Ancak Tirkiye’de Sigorta sektorinde henlz TFRS 4
uygulanmamaktadir. Zira Sigorta sektorine iliskin muhasebe uygulamalari Hazine Mustesarliginin g¢ikarmis oldugu Yonetmelikler
kapsaminda gergeklestirilmektedir. Bu yonetmeliklerden bir tanesi TMS 1: Finansal Tablolarin Sunulusu ve TFRS 4: Sigorta Sozlesmeleri
Standartlarini kapsam disinda birakmaktadir (Kirlioglu vd.,2016).

Sigorta sozlesmeleri ile istege bagh katilim 6zelligine sahip yatirm soézlesmeleri diizenleyen tim isletmelerin muhasebesini temelden
degistirebilecek olan yeni UFRS 17 “Sigorta Sozlesmeleri” standardi, 1 Ocak 2021 tarihinde veya bu tarihten sonra baslayan yillik raporlama
dénemlerinde uygulanacak olup yirirlikte olan TFRS 4 “ Sigorta Sozlesmeleri “standardinin yerini alacaktir.

2.VERi, YONTEM, BULGULAR, ANALIZ

Yeni uygulanacak olan UFRS 17 Sigorta Sozlesmeleri Standart, 2004 yilinda ara dénem standardi olarak getirilmis olan UFRS 4’lin yerini
alacak olup erken uygulama segenegi ile birlikte 1 Ocak 2021’den itibaren gegerli olacaktir. Sigorta yukiimlilikleri, tarihi maliyet yerine
guncel degerler kullanilarak muhasebelestirilecek ve Finansal tablo okuyucularina daha yararli olan bu bilgiler, dizenli olarak
guincellenecektir (PwC, 2017).

UFRS 17, tim sigorta sozlesmelerinin tutarh bir sekilde muhasebelestirilmesini gerekli kilarak, UFRS 4'ln yarattigi karsilagtirma sorunlarini
¢ozerek, hem yatirimcilarin hem de sigorta sirketlerinin bu durumdan faydalanmasini saglayacaktir. UFRS 17, her raporlama déneminde
tahminlerin yeniden 8lc¢iildiigi bir giincel 8lciim modeli gerektirir. Olgiim, iskonto edilmis, olasilik agirlikli nakit akislarinin yapi taslarina, bir
risk dizeltmesine ve sdzlesmenin kazanilmamig karini temsil eden sézlesme uyarinca bir hizmet marjina dayanir. UFRS 17 kapsaminda
isletmeler, iskonto oranindaki ve finansal risklere iliskin diger varsayimlardaki degisikliklerin kar veya zararda veya diger kapsaml gelirde
muhasebelestirilmesi i¢cin bir muhasebe politikasi segcenegine sahiptir. UFRS 4 bugiine kadar sigorta sirketlerinin kendi ulusal muhasebe
standartlarini kullanarak sigorta sdzlesmelerinin muhasebelestirilmesini saglarken, ¢ok sayida farklh yaklasimla sonuglandi. Bu durumda
yatinmcilarin benzer sirketlerin mali performansini karsilagtirmasi zorlasti.
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TFRS 4 kapsaminda ise Sigorta sozlesmeleri tanzim eden tiim sirketlere yeni sigorta sézlesmeleri standardi uygulamaya gegmeden 6nce
TFRS 9 uygulandiginda ortaya ¢ikabilecek olan dalgalanmayi kar veya zararda muhasebelestirmek yerine diger kapsamli gelir tablosunda
muhasebelestirme opsiyonu saglayacaktir. Bir baska deyisle, UFRS 17, bir isletme tarafindan tanzim edilen sigorta sozlesmeleri, tim
reastirans sozlesmeleri ve igsletmenin ayrica sigorta soézlesmeleri tanzim ettigi durumda istege bagh katiim ozelliklerine sahip yatirm
sozlesmelerine uygulanir. Birincil amaci hizmet sunumu olan sabit Ucretli hizmet s6zlesmeleri igin, isletmelerin UFRS 17 veya UFRS 15
uyarinca muhasebelestirecekleri bir muhasebe politikasi segenegi vardir. Sakl tirevler ve farkh yatirrm ve hizmet unsurlari, ilgili IFRS lere
gore ayristiniimali ve ayri ayri muhasebelestirilmelidir. ihtiyari olarak diger unsurlarin ayristiriimasi yasaktir.

Sunum ve 6lgiim igin, ilk muhasebelestirmede, isletmelerin bir portfoyu (yani benzer risklere tabi olan ve tek bir havuz olarak yonetilen
sozlesmeler) Ug grup sozlesmeye ayirmasi gereklidir; ivazli, ivazli olma riski bulunmayan, ve bakiye sézlesmeler. Bir yildan daha fazla sire
ayri olarak ihrag edilen sézlesmeler ayni grupta olmamalidir.

Gelecekteki hizmetlerle ilgili nakit akislarindaki degisim, s6zlesme uyarinca hizmet marji karsiiginda muhasebelestirilmelidir. Sézlesme
uyarinca hizmet marji negatif olamaz, bu nedenle kalan soézlesme uyarinca hizmet marjindan daha buyik olan gelecekteki nakit
akislarindaki degisiklikler kar veya zararda muhasebelestirilir. Faiz, soézlesme uyarinca hizmet marji Uzerine, bir sdzlesmenin ilk
muhasebelestirilmesinde kitlenen oranlardan eklenmektedir. Sunulan hizmeti yansitmak igin, her dénem sdzlesme uyarinca hizmet mariji
zamanin gegmesine bagli olarak kar veya zararda muhasebelestirilir. (PwC,2017).

UFRS 17 kapsaminda isletmelerin uygulayabilecegi bir diger muhasebe politikasi ise iskonto oranindaki ve finansal risklere iliskin diger
varsayimlardaki degisikliklerin kar veya zararda veya diger kapsamli gelirde muhasebelestirilmesidir.

3.SONUC

UFRS 17 sigorta sozlesmeleri standardi, UFRS 4’Uin yerini alacak ve Uluslararasi Finansal Raporlama Standartlari uyarinca raporlayan
sirketler tarafindan gikarilan tiim sigorta sézlesmeleri igin seffafligin artirimasina yoénelik tamamlayici agiklama gerekliliklerine sahip tek ve
tutarli 6lgim modelinin olusturulmasini saglayacaktir. Bu kapsamda Sigorta yikumlulukleri, tarihi maliyet yerine glincel degerler
kullanilarak muhasebelestirilecek ve finansal tablo okuyucularina daha etkin ve dogru bir bilgi saglanmis olunacaktir.

UFRS 17, isletmeleri finans, aktueryal, sistem gelistirme alanlarinin (6rnegin, Uriin tasarimi ve dagitimi, gézden gegirilmis tesvik ve daha
genis Ucret politikalarinin gelistirilmesi ve is planlamasina giren yeniden yapilandiriimis biitgeleme ve tahmin metodolojileri) 6tesinde
etkileyecektir. Nakit vergi pozisyonu ve temettller Uzerinde hem geg¢mis hem de ilerleyen donemlerde etkisi olabilir. UFRS 17’nin
uygulanmasi Ug yildan fazla slrebilecegi gbz 6niinde bulundurulmalidir Bir uygulama yol haritasi olusturmak igin fark analizi ve etki
degerlendirmeleri, isletmelerin ayrintili uygulama projelerine baslamasini saglayabilecegi hususu dikkate alinmalidir.
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