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ABSTRACT

Purpose - The relationship between some macroeconomic variables and stock market returns still attracts the attention of researchers.
Indeed, this interest lies in the fact the stock development enhances real economic growth. Within this context, the objective of this
paper is to examine the Jordanian capital market (Amman Stock Exchange / ASE) in terms of the nexus between macroeconomic variables
and the stock price index.

Methodology - To examine the relationship between real Gross Domestic Product (GDP) and consumer price index (CPI) and the ASE’s
market index, this paper covers the period 1980 — 2019, and uses time series techniques including stationarity test, lag length selection
criteria, co-integration, Vector Error Correction Model (VECM), and some stability tests.

Findings — In contrast to most of the published literature, the impact of real GDP on the ASE’s market index and on its market capitalization
is negative and significant. In addition, while the impact of consumer price index on the market index is not significant, its impact of
market capitalization is negative and significant.

Conclusion — Based on the estimated results, we argue that the ASE’s performance does not reflect the performance of the national
economy. On the contrary, the relationship is negative. In addition, we argue that the ASE’s market index does not hedge investors against
inflation. These results indicate that the ASE’s market index should not be used as a proxy measure of the performance of the national
economy.

Keywords: Amman Securities Exchange, macroeconomic variables, market index, co-integration, Fisher.
JEL Codes: G10, G12, G14

1. INTRODUCTION

The importance of stock markets (and banks) in the process of economic growth and development of nations has always
been an issue that interests researchers, as well as international organizations, such as the World Bank and the
International Monetary Fund (IMF).

Financial systems encourage savings, facilitate trading activity in the issued financial securities, allow investors to diversify
their investment portfolios, improve the allocation process of scarce capital resources, and monitor the performance of
company managers (Levine, 1997). Given these important services, both the World Bank and the IMF maintain their own
databases that measure financial development across the globe. The World Bank’s framework relies on four proxy
dimensions that characterize a well-functioning financial system, and these are depth, access, efficiency, and stability. The
IMF’s framework on the other hand, relies on depth, access, and efficiency dimensions.

To measure their dimensions of financial development, the IMF and the World Bank use a wide set of almost similar
variables. For example, they both the depth of financial institutions in terms of market capitalization to GDP ratio.

DOI: 10.17261/Pressacademia.2021.1373 1
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The market capitalization to GDP ratio in general, and what affects market indices (and market capitalization) in particular,
has been a challenging issue to the economic and finance research community. Indeed, publicly traded companies take
their stock prices seriously because they reflect their overall financial health. In addition, if a company decides to raise
capital, the higher its prevailing stock price, the less shares its needs to issue. Finally, when a company's stock price rises,
the likelihood / probability of a takeover decreases.

The seminal paper by Fisher (1930) has led to the publication of many empirical papers that examine the relationship
between stock returns and some macroeconomic variables. According to Fisher (1930), in efficient markets, the nominal
returns on financial securities consist of expected and unexpected inflation rate, and risk premium. In other words, Fisher
predicts a positive relationship between stock returns and expected inflation. Following this, Bodie (1976), Jaffe and
Mandelker (1976), Fama and Schwert (1977), and Fama (1981), have all reported a negative relationship between
expected inflation, unexpected inflation, and changes in the expected inflation and nominal and real stock returns. These
early papers are still relevant and attract the research community to examine the nexus between macroeconomic
variables and stock prices.

This paper examines the relationship between real GDP and inflation rate and the performance of the ASE in terms of its
weighted market index and market capitalization. In section 2, a brief review of the literature is presented. In sections 3
and 4, we outline the data and methodology, and present and discuss the results. Finally, section 5 summarizes and
concludes the paper.

2. THE MACROECONOMY AND STOCK MARKET PERFORMANCE: LITERATURE REVIEW

As implied in the introduction, the pioneering idea about the relationship between financial assets’ returns and inflation
is due to the work of Fisher (1930). This effort has resulted in the publication of a number of early papers in this area.
These include, for example, Lintner (1975), Bodie (1976), Jaffe and Mandelker (1976), Fama and Schwert (1977), and Fama
(1981). Following these publications, numerous other papers have emerged. These include Fama (1990), Chen et al.
(1986), Fama and French (1989), Chen (1991), Thornton (1993), Kaneko and Lee (1995), Abdalla and Murinde (1997).

Fama and Schwert (1977) estimate the extent to which assets are a hedge / protection against the expected and the
unexpected components of inflation rates in the USA during the period 1953 — 1971. The analyzed assets are common
stocks’ (New York Stock Exchange (NYSE) equally-weighted portfolio, value-weighted portfolio, US treasury bills, long-term
US government bonds, Home Purchase Price Index (HPPI), and labor income. The empirical results indicate that while
treasury bills and bonds are a hedge against expected inflation, the HPPI is a hedge against both expected and unexpected
inflation. Labor income does not reflect any relationship with inflation (expected and unexpected). Finally, common stock
returns are negatively related to inflation. These findings are also documented by Lintner (1975), Jaffe and Mandelker
(1976), and Nelson (1976).

More recent papers include Phylaktis & Ravazzolo (2005), Humpe and Macmillan (2009), Eita (2012), Ibrahim & Agbaje
(2013), Tripathi & Kumar (2014) , Hunjra, Chani, Shahzad & Khan (2014), Boonyanam (2014), Barakat et al. (2016), Okoro
(2017), Badullahewage (2018), Al-Kandari and Abul (2019), Khataybeh et al.( 2019), Radha and Gopinathan (2019), and
Olokoyo et al. (2020).

Humpe and Macmillan (2009) examine the impact of four macroeconomic variables (industrial production index,
consumer price index, money supply, and long-term interest rates) on stock prices in the USA and Japan. The results
indicate some conflicting conclusions. For example, while the USA’s analysis finds one co-integrating vector, the Japanese
findings find two co-integrating vectors. In the USA, stock prices are positively related to the industrial production index,
and negatively related to the consumer price index and long-term interest rate. The relationship between stock prices and
the money supply is not significant. For the Japanese findings, on the other hand, stock prices are positively related to the
industrial production index, and negatively related to money supply. For the second co-integrating vector, the estimated
results indicate that the industrial production index is negatively affected by the consumer price index and long-term
interest rate. These contrasting findings, it is argued, are due to the recession that hit the Japanese economy during the
1990s.

Finally, Olokoyo et al. (2020) use time series econometric techniques to examine the impact of various macro-economic
variables on the market capitalization of the Nigerian stock exchange. The macro-economic variables include interest rate,
exchange rate, GDP, inflation, foreign capital inflows, and trade openness (exports and imports to GDP ratio). Based on
the Johansen co-integration test and vector error correction model (VECM), Olokoyo et al. (2020) document a negative
relationship between interest rate, inflation and trade and market capitalization, and a positive relationship between GDP
growth rate and market capitalization.

DOI: 10.17261/Pressacademia.2021.1373 2
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3. THE DATA AND METHODOLOGY

This paper examines the impact of real GDP and inflation on the stock market performance in Jordan during the period
1980-2019. To carry out this exercise, we specify models 1 and 2.

SMI; = A + BGDP + YCPI; + & (1)
MC; = A + BGDP + YCPI; + & (2)

where, SMI is the stock market index, MC is the market capitalization of the stock exchange, GDP is real GDP, CPI is the
consumer price index. All four variables are in their logarithmic forms. The expected signs of the parameters are A>0, >0,
U>0. The error term (g) is assumed to be is independent and identically in its distribution. Finally, the subscript (t) stands
for the period used in the analysis (1980-2019).

The fact that the paper uses time series data and covers the period 1980 — 2019 (40 observations), we follow five steps.
First, we examine the stationarity of the data using the Augmented Dickey-Fuller (ADF) test.

Second, we use the Schwarz information criterion (SC) to select the optimum lag number through an unrestricted vector
autoregressive model (VAR) model.

Third, we apply the Johansen co-integration test to detect the long run relationship among the variables. This co-
integration is tested using the maximum eigenvalue (Amax) and the trace test (Atrace)-

Amax = -Tlog(1l—Aw1) (3)
where, the null is r = g co-integrating vectors with (g =0, 1, 2, 3, ...) against the alternative (r< g+ 1).

Mirace = T Xiryq log(1-A) (4)
where, the null is r = g against the general specification r < 1.

Fourth, the restricted vector auto-regression (Vector Error Correction Model / VECM) model is then estimated to examine
the short run effect of the macro-economic variables (GDP and inflation) on the performance of the ASE.

We then estimate a vector error-correction (VEC) model to examine the long-run relationship between the set of variables.
ASMI = a + Aepq + X7y BIAGDPy + Y72, ciACPlL + & (5)
AMC; = o + Aegy + j—1 bIAGDPy; + 2% ciACPly; + & (6)
Finally, we estimate Breusch-Godfrey Serial Correlation LM test, and CUSUM test for the stability of the residuals.

4. THE EMPIRICAL RESULTS

Before we present the empirical estimations, it is useful to outline a number of observations about the ASE. First, the ASE
was established in 1978. As expected, in 1978, the ASE was a small market in terms of, for example, number of listed
companies (66), market capitalization to GDP ratio (36.0 percent), and in terms of its trading volume to GDP ratio /
turnover ratio (2.0 percent). Second, around the year 2008, the market hit record levels in capitalization, number of listed
companies, and turnover ratio. However, since 2008 — 2010, the market has experienced falls in all of these measures. In
2020, the market had 179 listed companies (down from 277 in 2010), 41.5 percent capitalization to GDP ratio (down from
162.9 percent in 2010), and 8.1 percent turnover ratio (down from 80.0 percent in 2008).

Table 1: The ASE: Basic Information

Year Number of Listed Firms Capitalization to GDP Ratio Turnover Ratio
1978 66 36.0% 2.0%
1998 150 74.1% 11.2%
2008 262 298.8% 80.0%
2010 277 162.9% 30.6%
2012 243 116.5% 10.3%
2018 195 56.7% 14.4%
2019 191 49.7% 10.6%
2020 179 41.5% 8.1%

DOI: 10.17261/Pressacademia.2021.1373 3
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In Table 2, we report of the ADF test results. It is clear that all four variables are not stationary at their level forms and
once first-differenced, they become stationary.

Based on these results, we can move to the next step in the analysis and apply the Johansen co-integration test to detect
the long-term co-integrating relationship among our set of variables. However, before this step, we need to determine
the lag structure for the estimation of models 1 and 2.

Table 2: Unit Root Test - Augmented Dickey-Fuller Test

Level First-Difference
None | Constant Constant & None Constant Constant &

Trend Trend
Overall Stock Market 0.974 -1.306 -1.469 -5.810" -5.797" -5.703"
Index
Market Capitalization 2.397 -1.792 -0.800 -2.862" -4.922" -4.941"
Real GDP 3.345 0.263 -2.154 -3.772" -5.382" -5.341"
Consumer Price Index 2.105 -1.470 -2.011 -1.397" -3.699" -3.858"

In Tables 3 and 4, we present the results of lag structure determination during the period 1980-2019. On average, the
reported results indicate that the optimum lag for both estimations is 2. This lag is used in estimating the Johansen co-

integration test.

Table 3: Endogenous Variables - Overall Market Index, Real GDP, and Consumer Price Index

Lag LogL LR FPE AIC SC HQ
0 -18.64213 NA 0.000647 1.169845 1.300460 1.215893
1 159.1503 317.1432 7.07e-08 -7.954070 -7.431610* -7.769878
2 173.0605 22.55710* 5.48e-08* -8.219487* -7.305182 -7.897152*
3 178.5275 7.978796 6.82e-08 -8.028511 -6.722362 -7.568032
Table 4: Endogenous Variables - Market Capitalization, Real GDP, and Consumer Price Index
Lag LogL LR FPE AIC SC HQ
0 -24.81329 NA 0.000903 1.503421 1.634036 1.549469
1 160.0159 329.6953 6.74e-08 -8.000858 -7.478398* -7.816667
2 175.1613 24.56015* 4.89e-08* -8.333043* -7.418739 -8.010708*
3 182.1923 10.26151 5.59e-08 -8.226613 -6.920463 -7.766134

In Table 5-8, we report the Johansen co-integration test results. The reported trace and maximum eigenvalue statistics
indicate that there is at least one co-integrating relationship at the 5 percent significance level exits in all four estimations.
In other words, there is a long-run relationship between the stock market index, GDP and inflation. There is also a long-
run relationship between market capitalization, GDP, and inflation. These conclusions indicate that the estimation of a

Vector Error Correction Model (VEC) is the second step.

Table 5: Johansen Multivariate Co-Integration Test

Hypothesized No. of Eigen Value Trace Statistic 5 Percent Critical P-Value
CE(s) Value
None * 0.446054 30.59660 29.79707 0.0404
At most 1 0.188780 8.741120 15.49471 0.3899
At most 2 0.026668 1.000108 3.841466 0.3173
Overall Market Index, Real GDP, and Consumer Price Index.
Table 6: Johansen Multivariate Co-Integration Test
Hypothesized No. of Eigenvalue Max-Eigen Statistic 5 percent Critical Prob.**
CE(s) Value
None * 0.446054 21.85548 21.13162 0.0395
At most 1 0.188780 7.741012 14.26460 0.4056
At most 2 0.026668 1.000108 3.841466 0.3173
DOI: 10.17261/Pressacademia.2021.1373 4
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Overall Market Index, Real GDP, and Consumer Price Index.

Table 7: Johansen Multivariate Co-Integration Test

Hypothesized No. of Eigen Value Trace Statistic 5 Percent Critical P-Value
CE(s) Value

None * 0.484639 33.71083 29.79707 0.0168
At most 1 0.190305 9.183977 15.49471 0.3487
At most 2 0.036437 1.373346 3.841466 0.2412

Market Capitalization, Real GDP, and Consumer Price Index

TABLE 8: Johansen Multivariate Co-Integration Test

Hypothesized No. of Eigen Value Max-Eigen Statistic 5 Percent Critical P-Value
CE(s) Value

None * 0.484639 24.52686 21.13162 0.0160
At most 1 0.190305 7.810632 14.26460 0.3983
At most 2 0.036437 1.373346 3.841466 0.2412

Market Capitalization, Real GDP, and Consumer Price Index

In Tables 9, we report the results of the co-integrating equations. The results indicate that real GDP has a negative and
significant impact on both the ASE’s market index and its market capitalization. However, the consumer price index affects
(negatively) the ASE’s market capitalization only. In addition, the VECM results (Table 10) indicate that the error correction
terms is negative and significant in both estimations. These terms indicate that there is a long-run equilibrium relationship
between real GDP, inflation, and stock market index, and between real GDP, inflation, and market capitalization.

Table 9: Co-Integrating Regressions

Dependent Variable - Stock Market Index Dependent Variable - Market Capitalization
Variable Coefficient t-Statistic Variable | Coefficient t-Statistic
C +29.682 C +20.669
GDP -1.620 6.354" GDP -1.707 -5.337"
CPI +0.140 0.576 CPI -0.787 -2.626"
* Significant at the 99 percent level.

Table 10: VECM Estimation Results

ASMI; t-statistic | AMC; t-statistic
-0.261ECT:.1 -1.411 -0.1994ECT,.1 -1.543
+0.226ASMl;.1 1.245 +0.357ASMl¢4 2.058
+0.311ASMl;., 1.660 +0.283ASMl;.; 1.510
+2.061AGDP;4 1.474 +2.283AGDP.1 1.731
-1.510AGDP:., -1.227 -1.355AGDPy., -1.282
+0.196ACPI 1 0.158 +0.309ACPIt1 0.267
-0.022ACPI ¢, -0.022 -0.157ACPl;, -0.179
-0.018 -0.138 -0.017 -0.172
R2 0.301 R? 0.340
Adjusted R? 0.132 Adjusted R? 0.181
*indicates significant at the 5% level. A indicates first difference

To analyze the residuals in terms of their serial correlation behavior, we conduct the LM test as a residual diagnostic test.
The results are reported in Tables 11 and 12. Clearly, the results indicate the absence of serial correlation in the error
terms.

Table 11: Breusch-Godfrey Serial Correlation LM Test (MARKET INDEX, GDP & INFLATION)

F-statistic 0.444357 Prob. F(2,27) 0.6458
Obs*R-squared 1.179058 Prob. Chi-Square(2) 0.5546
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Table 12: Breusch-Godfrey Serial Correlation LM Test (MARKET CAPITALIZATION, GDP, & INFLATION)

F-statistic

0.389835

Prob. F(2,27)

0.6809

Obs*R-squared

1.038451

Prob. Chi-Square(2)

0.5950

Finally, we conduct the CUSUM test for the parameters’ structural stability. The results are shown in Graphs 1 and 2. In
both cases, the CUSUM plots for the estimated ECMs show no movement outside the 5% critical lines. Therefore, the
estimated ECMs are stable.

GRAPH 1: Plot of CUSUM (MARKET INDEX, GDP & INFLATION)

16

5. SUMMARY AND CONCLUSIONS

The purpose of this paper is to investigate the impact of real GDP and inflation on the Jordanian stock exchange’s market
index and its market capitalization. The fact that the annual data covers the period 1980 — 2019, we use time series
techniques including the Augmented Dickey Fuller test, lag section criterion, Johansen co-integration test, and vector
error-correction model (VECM).

The empirical findings confirm the existence of a long-run relationship between stock market index, real GDP, and
consumer price index, and between market capitalization, real GDP, and consumer price index. Our findings do not support
the hypothesis that economic growth has a positive impact on the performance of the stock market in terms of its overall
market index or market capitalization. On the contrary, the impact of real GDP on these performance measures is negative.
In addition, while the consumer price index has no impact on the overall market index, its impact on market capitalization
is negative and significant. In other words, stock market prices in the ASE do not hedge investors against inflation rate.

Based on the reported results, three main conclusions are worth raising. First, it is surprising to find that real GDP has a
negative impact on the overall market index and on market capitalization. After all, the ASE lists the largest companies in
the country in terms of their total assets, number of employees, and net income. Moreover, all Jordanian banks are listed

DOI: 10.17261/Pressacademia.2021.1373 6
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on the market. The performance of the economy should be reflected in the market’s index and its capitalization. However,
the fact that this is not the case, one can argue that the reason behind the negative impact is lack of efficiency in the
pricing of the listed firms themselves.
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ABSTRACT

Purpose — The purpose of this article is to develop alternative models for how to improve the competitiveness of enterprises in the molding
sector within the next 10 years by using advanced time series analysis and optimization techniques and to make them available to the relevant
policy makers.

Methodology — With the help of the non-linear ARDL (NARDL) model, the components of the mold export are analyzed to take into account
the asymmetric effects. While the EURO/TRY exchange rate is considered in the model, the GDPs of Germany, France and Italy are also
included in the NARDL model. The cumulative sums approach is taken into consideration in the context of the asymmetric effects.

Findings — It can be argued that the decrease in the GDP of Italy will adversely affect the molding industry in the country and may create an
opportunity for domestic producers within the scope of the manufacture and export of rubber and plastic products. In accordance with the
findings, any asymmetric effect in general terms between the manufacture and export of rubber and plastic products and other variables of
the model is not present for the short- and long-run.

Conclusion — The fact that the demand has significant uncertainties within the scope of mold production and export underlines the need for
enterprises to focus on increasing their total factor productivity in this process.

Keywords: NARDL, asymmetry, cumulative sums approach, mold sector, competitiveness analysis.
JEL Codes: E17, L52, L62

iINOVASYONDAN iMALATA GEGISTE TURK SANAYINDE ONEMLI BiR BILESEN OLAN KALIPCILIK
SEKTORUNUN ULUSLARARASI REKABETCILIK ANALIZi

OZET

Amag - S6z konusu makalenin amaci, ileri zaman serisi analizi ve optimizasyon teknikleri yardimiyla kalipgilik sektoriindeki isletmelerin gelecek
10 yilhk dénemde rekabet gliciinlin nasil gelistirecegine yonelik alternatif modellerin gelistirilmesi ve ilgili karar yapicilarinin hizmetine
sunulabilir hale getirilmesidir.

Yontem - Dogrusal olmayan ARDL (NARDL) modeli yardimiyla kalip ihracatinin bilesenleri asimetrik etkileri hesaba katacak bigimde ele
alinmistir. EURO/TRY déviz kuru modelde hesaba katilirken, Almanya, Fransa ve italya’nin GSYiH’lari da NARDL modelinde bulunmaktadir.
Asimetrik etkilerin hesaba katilmasi hususunda ise kiimulatif toplamlar yaklasimi dikkate alinmistir.

Bulgular - italya’nin GSYHi’nin diismesinin lkede kalipgilik sektériinii olumsuz etkileyecegi ve yerli Gireticilere kauguk ve plastik Griinlerin
imalati ve ihracati kapsaminda bir firsat dogurabilecegi 6ne strilebilmektedir. S6z konusu bulgulara uygun olarak, kauguk ve plastik trinlerin
imalati ve ihracati ile modelin diger degiskenleri arasinda genel anlamda herhangi bir asimetrik etki kisa ve uzun vade igin gegerli degildir.
Sonug - Kalip Gretimi ve ihracati kapsaminda talebin 6nemli belirsizlikler tasiyor olmasi, isletmelerin bu stiregte Gretim fonksiyonundaki
toplam faktor verimliliklerini artirmaya odaklanmalari gerektiginin altini gizmektedir.

Anahtar Kelimeler: NARDL, asimetri, kiimulatif toplamlar yaklagimi, kalipgilik sektor, rekabet analizi
JEL Kodlan: E17, L52, L62
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1. GiRiS

Kalipgilik sektori kapsaminda bir degerlendirme yapildiginda, talasl imalat teknolojisinin CAD/CAM ve CNC'yi kapsadigi kabul
edilmektedir. CAD/CAM ve CNC talasl imalat sektériine bilisim sektori adaptasyonu neticesinde viicut bulmus ve CAD/CAM
sisteminin CNC teknolojisinde verim, hiz ve kullanim alani baglaminda iyilesmelere neden oldugu gézlemlenmistir. Ayrica,
sinterleme ve silikon kaplama yukarida bahsi gegen iki yontemden harig olarak analiz edilebileceginden, farkh kullanim
alanlarina sahip olduklari séylenebilir. Dolayisiyla malzeme teknolojisi Gnem tasimakta olup s6z konusu siiregler cogu zaman
birbirinin yerine gegememektedir.

20. ylzyilin ortasindan itibaren kalip sekillendirme kapsaminda otomasyon sistemlerinin uygulanmasi giderek artmis olup,
kalipgilikta Gretimin emek yogun bir cerceveden fiziki sermaye yogun bir cerceveye donisme sureci gergeklesmistir. Bu
cercevede, seri imalat kavrami on plana ¢ikmis ve sadece belirli bir zaman diliminde hizli yapilan imalat isletmeleri ve
isletmelerin bagh oldugu sektori uluslararasi rekabetgilik hususunda yetkin seviyeye getirmede basarili kabul edilmemektedir
(Kang vd., 1994). Uretilecek malzemenin zaman boyutunda uzun vadeli olarak dayaniklihigin yiikseltilmesi rekabet avantajinin
kayda deger bir unsuru haline gelmis ve pargalar arasinda 6l¢li ve bigim tamhg basta olmak Uzere diger tim ozellikler
bakimindan esitligin saglanmasi ve yapilan imalatin maliyet agisindan uygun olmasi 6nem kazanmistir. Bu nedenle, Uretilecek
malzemeyi belirli bicim ve boyutlar gosteren bir geometri iginde sikistirmak suretiyle i¢ pargasini olusturmak mihendislik ve
ekonomi bilimi agisindan en uygun ¢iktiy saglayacaktir. Ayrica, imal edilen parganin 6lgl ve bigim tamliginin, en fazla kalip
geometrisinin sahip oldugu hassasiyet seviyesi kadar olabilecegi miihendislik bilimi agisindan teknik bir kabuldir. Kalip tiretimi
acisindan s6z konusu olgunun varligi kalibin gikartilmasi esnasinda kullanilan fiziki sermayenin teknolojisi kadar CNC tezgahini
kullanan beseri sermayenin seviyesiyle de dogru orantilidir.

Olgii ve bigim tamligi agilarindan tasarlanan ile iiretilen kalip arasindaki farkliliklarin mevcudiyeti, kalip tretimi ile Gretimin
belirleyicileri arasindaki islevsel iligkinin gikartilmasini zorunlu kilmaktadir. Kalp tretiminde kullanilacak Gretim teknoloji ve
sz konusu teknolojinin tretim faktorleriile dogrudan iliskisinin belirlenmesi planlanan tretim ile gergeklestirilen kalip Gretimi
arasindaki olasi farklarin kaynaklarinin anlasilabilmesi agisindan belirleyici olabilecektir (Kuzman ve Nardin, 2004; Schiitzer
vd., 2006; Tosello vd., 2019). Kalip tretiminde olasi farklarin iktisaden kayda deger sonuglari oldugundan iktisat bilimine dahil
araglarin mihendislik bilimine entegre edilmesi kalipgilik sektériinde faydal sonuglari doguracaktir.

Bu galismanin amaci, sermaye yogun sektorlerin basinda gelen kalipgiligin ticari sirketlerin artan dig ticaret olanaklari
cercevesinde, gelecek 10 yillik dénemde rekabet gliclinlin nasil degisecegine yonelik alternatif modellerin gelistiriimesi ve
ilgili karar yapicilarinin hizmetine sunulabilir hale getirilmesidir. Calismanin hipotezi, ileri zaman serisi analizi yardimiyla doviz
kuru ve yabanci {ilke GSYiH’larinin kalipgilik Gretimi (izerinde kayda deger bir etkinin var olup olmadiginin sinanmasidir.
Buradan hareketle kalipgilik sektériintin rekabet gliciiniin makroekonomik belirleyicileri tespit edilerek sektor bilesenlerine
1tk tutacak bilgiler saglanacaktir.

Bu kapsamda makalenin geri kalani su sekilde diizenlenmistir. Bélim 2 literatlr taramasindan olusmaktadir. Bolim 3 ampirik
metodolojiyi okura sunarken, Bolim 4 elde edilen bulgulari yorumlanmaktadir. Son b6lim ise sonuglarin yorumlanmasina
ayrilmigtir.

2. LITERATUR TARAMASI

Agirlikli olarak CNC tezgahlari kullanilarak kalp Gretiminin gergeklestirildigi olgusundan hareketle kalip tiretimi Cobb-Douglas
tipi tretim fonksiyonunu temel alir (Butler, 1973; Chen ve Liu, 1999). Fiziki ve begeri sermayenin Uretimi etkiledigi s6z konusu
Uretim tipinde Gretimde toplam faktor verimliligi dizeyi 6nem arz etmektedir. Bu agidan beseri sermayenin egitim niteligi ve
CNC tezgahinin teknolojisi de ilgili modellerde kapsanmaktadir. Buna ek olarak toplam faktér verimliligi sadece bir Gretim
faktorii ile iliskili varsayilmakta olup toplam faktor verimliliginin yiikselmesi tiim Gretim faktorleri ile iligkili kabul edilmektedir.
Ote yandan, farkli tahmin modelleriyle tahmin edilen iretim seviyesinde ortaya cikan sapmalar (retim faktérlerince
aciklanamayan (kalip) Gretimine isaret etmekte ve planlanan ile gergeklessen tretim arasindaki farkhihgi yansitmaktadir.

Ote yandan geometrinin parca igin talep edilecek maksimum &lcii ve bicim tamliginda gergeklestiriimesi dnem tasimakla
birlikte, bu 6zelliklerin gerek sekillendirme silirecinde gerekse belirli bir imalat slireci sirasinda muhafaza edilmesi sarttir
(Wang vd., 2003). Dolayisiyla, tretim sirasinda hatalari minimize edecek teknolojik ilerlemeler AR-GE faaliyetleri sonucunda
olup Universite-sanayi is birligi kapsaminda bilimsel destek saglanmasinin da alti gizilebilir. Kalpgilik sektériinde son
dénemdeki gelismeler géz 6niinde tutuldugunda, Tiirkiye’nin iktisadi agidan rakipleri olan eski Dogu Bloku Ulkeleri’nin, ya da
bunlarin disinda kalan ve adlari bugiine kadar sanayilesme siirecine entegre olamamis bazi Glkelerin dahi kahpl imalat
teknolojileri kapsamindaki arastirmalarini yikselttikleri gézlemlenmektedir. Bu nedenle, kalipgilik sektéri genelinde bir
Uretim fonksiyonu gikartiimasi genellikle hatali sonuglara yol agabilecektir (Chin ve Wong, 1995; Kwak vd., 2018). Kaliplarin
once isciliklerine ve kalitelerine gore siniflandiriimasi en dogru tretim fonksiyonu bigiminin gikartiimasi agisindan 6nem arz
etmektedir. istanbul Ticaret Odas! tarafindan hazirlanan rapordaki siniflandirma temel alindiginda kaliplar A, B ve C ve D tipi
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kaliplar olarak ele alinmaktadir (Alp, 2005: 4). Buna ek olarak, ayni rapor, calisma sistemi ve Urettikleri pargalar agisindan
degisiklikler gosteren kalipgiligl sac-metal, plastik ve kauguk ile cam kaliplari olarak da tasnif edebilmektedir. Geleneksel
teknolojiye dayali olarak imalat yapan kalipgilik sektoriindeki isletmeler agisindan AR-GE galismalari igin yeterli finansal kaynak
ayiramama sorunu bulunmakla birlikte yeni teknolojiler ile yapilan imalat baslangigta yiksek maliyetli olabilmektedir (Fagade
ve Kazmer, 2000). Ote yandan, yeni teknolojilerin uyarlanmasi orta ve uzun vadede sektére uzmanlik, kalite, hiz, verimlilik ve
daha distk maliyetler gibi sonuglara yol agmakta ve her bir tGretim teknolojisi kendi icinde ilerlemeler gostermektedir (Alp,
2005: 9). Dolayisiyla tretim fonksiyonunun elde edilmesi kalipgilik sektériiniin mikro iktisadi analizinin yapilabilmesi agisindan
o6nem arz etmekle birlikte sektor genelinde Gretimin (i) belirli bir siparis, (ii) tahmin edilen talep ve (iii) maksimize edilen
¢iktinin piyasada alici bulabilecegi alternatifler Gzerinden gergeklestirildigi kabul edilmektedir.

2.1. Kahipgilik Sektériinde Optimizasyonun isleyis Mekanizmasi

Kalipgilik sektoriinde faaliyet gosteren firmalarin optimizasyon davranisinin nasil gergeklesecegi isletmenin iginde bulundugu
kosullara ve/veya piyasa dinamiklerine yonelik varsayimlari ile dogru orantili bir husus olarak tezahiir etmektedir (Yao vd.,
2008). Bu gergevede, isletmenin belirli miktarda veya nitelikte bir siparigle karsi karsiya oldugu veya ilgili miktar ve 6zellikteki
talebi kendisinin tahmin etmesi durumu ortaya ¢ikmaktadir. Her iki alternatifte de isletmenin optimizasyon kosulu farkhhk
gostermeyecekken, belirli miktardaki kalip tretimini gerceklestirmek icin ihtiyag duyulan finansman temin edilecektir. Bu
sekilde, isletmenin mevcut finansman imkani ile tanimlanan is igin ihtiyag duyulan finansman miktari arasindaki degisimler
sayisallastiriimakta ve isletmeni gereksiz borglanmasi engellenebilmektedir.

2.2. Kahpgilik Sektoriinde Servet Olusumu

Mikroekonomik gergevede degerlendirildig§inde kaynak tahsisinde etkinligin saglanmasi, iktisatgilarin Gzerine odaklanmasi
gereken bir problemken, her bir isletmenin dénem basinda olusturdugu planlamasindan ne olgiide sapmalar olustugu
makroekonomik agidan ilgili sorunun degerlendirilmesine katki saglayacaktir. Bu yondeki gikarim kalpgilik sektériinde de s6z
konusu olmakta ve alternatif senaryolar dahilinde tiretimdeki kaynak kullanimi konusu analiz edilebilmektedir (Chin ve Wong,
1996). Ayrica, kalibi gikartilabilecek her bir Griin igin farkh Uretim faktérine ihtiyag duyulmakta ve dolayisiyla tretim
fonksiyonun yapisi degisim gosterebilmektedir. Bir baska deyisle, her birim Uretim faktorinin Uretim igerisinde farkh
agirliklari olusabilmekte ve farkh her bir tiretim faktori igin bir deger belirlemek ¢ogu zaman zor bir siire¢ olmaktadir.

Kalipgilk sektdriniin en 6nemli girdilerinin basinda emek faktori gelmekte ve dolayisiyla tiiketim ihtiyaglari olan ekonomik
birimler kalipgilik sektériine emeklerini arz ederek tiiketimleri igin gerekli olan gelir akisini temin edebilmektedir. Bununla
birlikte, kalipgilik sektoriinde Uretimin giderek artan oranda makinelesmesi sonucunda ihtiyag duyulan emegin niteligi
artmistir. Beseri sermaye olarak da isimlendirilebilecek nitelikli emegin verimliligi kullanilacak fiziki sermayenin verimini ve
dolayisiyla dretilen Grinln niteligini belirlemektedir. Bu husus, geleneksel baglamda tiretilebilen tretim fonksiyonunun
beseri sermaye basina degerler cinsinden de elde edilebilmesini beraberinde getirmektedir. Ve buna bagh olarak ilgili
sektordeki tahmin, konvansiyonel olmayan modeller yardimiyla da gergeklestirilebilmektedir (Raviwongse ve Allada, 1997;
Pilani vd., 2000; Zheng vd., 2009; Tiengtavaj vd., 2017; Alexandrov vd. 2020).

3. AMPiRiK METODOLOJi

Kalipgilk sektoriiniin talep dinamiklerinin uluslararasi iktisat kapsaminda degerlendirilmesi sektoriin gelisimi agisindan 6nem
tagimaktadir. Dolayisiyla, talep dinamiklerinin agiklanmasi talebi belirleyen etmenlerden déviz kuru ve kalip Grliniin ihrag
edilen Gilkedeki GSYiH nin 8nemli dlgiide etkilenebilecegi var sayilabilecektir. Bu iki makroekonomik degiskenin kalip ihracati
lizerine olan etkilerinin asimetrik 6zellik de gésterebilecektir. Ornegin, déviz kurunun ayni orandaki deger kaybi veya kazanci
mutlak deger olarak ayni ihracat artisi veya azalisina neden olmayabilecektir. Benzer bir kabul GSYiH icin de yapilabilecek
olup, déviz kurunun deger kaybi ve kazanglarinin net ihracat tizerinde mutlak deger olarak ayni sonucu dogurmayisi diger
makroekonomik gelismelerden ileri gelebilecektir. Dolayisiyla, kalip Grlini ihracatini etkileyebilecek unsurlar tek bir model
aracihgiyla fonksiyonel bir iliskiye sahip olabilecek ve kalip ihracatini belirleyecek faktorler asimetrik agisindan
irdelenebilecektir. Bu ¢alismada, dogrusal olmayan ARDL (NARDL) modeli yardimiyla kalip ihracatinin bilesenleri asimetrik
etkileri dikkate alacak bicimde g6z 6niinde bulundurulacaktir. Tarkiye’nin kalip ihracatinin 6nemli dlgtide Avrupa Birligi tye
tlkelerine gergeklestirilmesi sebebiyle EURO/TRY déviz kuru modelde hesaba katilirken, Almanya, Fransa ve italya’nin
GSYiH’lari da NARDL modelinde kapsanmaktadir. Asimetrik etkilerin degerlendirilmesi hususunda ise kiimilatif toplamlar
yaklagimi adapte edilmistir.

3.1. Veri Seti

Calismamizda kullanilan veriler TCMB ve OECD veri tabanlarindan temin edilmis olup, her bir degiskene logaritmik dontsim
uygulanarak kalip ihracatinin hangi degiskenlere duyarli oldugu elastikiyet yaklasimina uygun olarak incelenmistir.
Degiskenler 2008-2009 Global Finansal Krizi sonrasi doneme iliskin olmakla birlikte 2010:01-2018:04 dénemi igin ayhk
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frekanstadir. Calismamizda kullanilacak modelin tahmininde Stata, EViews ve Matlab paket programlarindan yararlaniimistir.
Figlir 1'de goriilecegi Uizere, ISIC siniflandirmasi dahilinde kahp rinleri ihracatinin gergeklestigi kalemlerin herhangi bir artis
veya azalis trendi igerisinde bulunmadigi gézlemlenmektedir.

Figiir 1: Kalipcilik Sektorii ihracatinin Kapsandigi Kalemler (1SIC REV.4 Siniflamasina Gore (2010=100)-Logaritmik Olcekte)

— ——Ihracat-(Mikitar Endeksi)
N Kauguk ve plastik
24 f‘b'\e WW’_/'\\Nyl:/\j .__./\\//L:j\’v\,\,\/— i tirtinlerin imalati

—— Ihracat-(Miktar Endeksi)
Diger metalik olmayan
mineral iiriinlerin imalati

Thracat-(Miktar Endeksi)
Ana metal sanayii

Gahismamizda kullanilan degiskenler arasinda, kauguk ve plastik trlinlerin imalati ve ihracati (kpla,), diger metalik olmayan
mineral Urlnlerin imalati ve ihracati (dmnrl;) ve ana metal sanayii ihracati (anmet;) olusturulacak NARDL modelinin bagimli
degiskenleridir. Bu gergevede, calismada 3 adet NARDL modeli kullanilacak ve s6z konusu modellerin bagimsiz degiskenleri
ise Almanya, Fransa ve italya’nin GSYiH’lari (gsyih®™), (gsyihfm), (gsyihit®) ve EURO/TRY (dkurf*") déviz kurudur.
Bununla birlikte, ARDL modeli temelinde gelistirilen NARDL modelinde degiskenlerin farkh diizey degerlerinde duragan
olabilmeleri gegerlidir. NARDL modeli asimetrik etkileri de modelin tahmin sirecinde degerlendirmekte oldugundan,
kiimulatif toplamlar yaklagimi ile modeldeki degiskenlerin nasil ayristirildigi ve pozitif ve negatif toplam serilerini elde edildigi
denklemsel olarak ortaya konulacaktir.

3.2. Kimiilatif Toplamlar Yaklagimi

Zaman serisi modellerinde ele alinacak degiskenler modelin diger degiskenleri Gizerinde asimetrik etkilere neden olabilmekte,
sOz konusu sonuglarin élgilebilmesi agisindan temel alinan bir degiskenin Hatemi-J (2012)’ye uygun olarak pozitif ve negatif
toplamlara ayrilmasi gereklidir. Rassal yuriyus streci gegerli oldugunda asagidaki iki denklem yazilabilmektedir (Hatemi-J,
2012: 449).

Yie = Yie—1 + U = Y10 + Lioq &1 (1)
Yar = Var—1 + Up = Yoo + Doy &2 (2)

1 ve 2 no’lu denklemlerde y;q ve y,¢ her iki modelin sabit terimlerini gostermekteyken, &;; ile &;; beyaz gurilti dagilim
terimlerini yansitmaktadir. Kiimilatif toplamlar yaklagimi ile pozitif ve negatif soklar &f; = max(ey;,0),e5; =
max(g,;,0),er; = max(ey;, 0), &5; = max(ey;, 0) seklinde ayristirilarak yazilabilmektedir (Hatemi-J, 2012). 1 ve 2 no’lu
denklemlerdeki siire¢ ve kimulatif toplamlar yaklasimi ile ayristirilan degiskenler temelinde asagidaki iki denklem
cikartilabilmektedir.

Vie = Yie—1 + Ue = Y10 + Dioq &7 + D E1 (3)
Yot = Yae—1 + Up = Yoo + Dicq €57 + Dicq £ (4)

3 ve 4 no’lu denklemler uyarinca, y;; ve y,, kiimilatif bigimde (y;, = Xio e,y = Dtci e, 0 =X 68, v5 =
Yt_, &) olarak ifade edilebilmekte ve pozitif ile negatif soklarin modelin diger degiskenler iizerinde kalici etki sahibi
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olabilecegi kabul edilmektedir. Ornegin, negatif kiimilatif soklarin nedenselligi s6z konusu oldugunda yi; = (Vi Var)
vektorl tGzerinden asagida yazilan vektor otoregresif (VAR) modeli ile nedensellik analizi yapilabilmektedir (Hatemi-J, 2012).
Dolayisiyla, 2 degiskenli bir VAR modeli asagidaki gibi olusturulabilmektedir.

Yie =V +HAyre + o+ Apyeg Fug (5)

5 no’lu modelde, sabit terim v’'nin iginde bulunmaktayken trend ile dissal degiskenler ihmal edilmistir. Model bu ¢ergevede
tanimlanmistir. 5 no’lu model ile y; ’nin k. elemanin y; ’nin w elemani tGzerinde Granger nedensellik iliskisine sahip olmadigi
yénlndeki hipotez sinanmaktadir. Ayrica, VAR modeli temeli kullanilarak kiimulatif toplamlar yaklagimina gére ayristirilarak
elde edilen degiskenler ile ikili nedensellik iliskisi ortaya konulabilecektir. Dolayisiyla, kalip ihracatini belirleyen faktorler goklu
fonksiyonel iliskide bulundugundan ARDL modeline dayanan NARDL modeli araciligiyla s6z konusu tahmin
gerceklestirilebilecektir.

3.3. ARDL Modeli

ARDL modeli diizey veya birinci fark diizeyinde degiskenlerden olusmaktadir. Bu gercevede, VAR modeline benzer yapiya
sahip esanli denklem sistemi yapisina dayanan ARDL modeli asagidaki bigimde tiretilebilmektedir.

Ye = voi + Xy 8o + Xi_y BiXeoi + €t (6)

6 no’lu denklemde; Y; vektori bagimli degiskenleri kapsamaktayken, X; vektorli modelin bagimsiz degiskenlerini
icermektedir. Bu gercevede, bagimli degiskenler kendi ve modelin bagimsiz degiskenlerinin gecikmeli degerlerinin bir
fonksiyonu seklindedir. y,;, 6 no’lu modeldeki sabit terimleri gostermekte ve gecikme uzunluklar i = 1, ..., k, p, q istatistiki
karar kriterleri uyarinca 6nerilmektedir. &;; vektori ise modelin hata terimlerini ihtiva etmektedir.

6 no’lu model kapsaminda, kiimilatif toplamlar yaklasimi ile ortaya konulmus pozitif ve negatif toplam serileri ARDL modeline
entegre edilerek NARDL modeli gikartiimaktadir. Ayrica, ARDL modeli temelinde kisa ve uzun donemli katsayilar tahmin
edilerek degiskenler arasi kisa ve uzun vadeli etkilesimdeki farkliliklar ortaya konulmaktadir. 7 no’lu modelde 3 degisken ele
alinmakta ve degiskenlerin birinci farklari (A ile gosterilmekte) ve katsayilari kisa vadeli etkileri degerlendirilmektedir.
Dolayisiyla, b1, by; ve bsq katsayilari uzun vadeli etkileri ifade etmektedir.

Ayye = agq + by1yie + barXqe + b3y xp + Zfﬂ a;18yqe-1 + 25;1 az18%1¢1 + Z?:l az1Ax5:-q +eq; (7)
4. AMPiRiK SONUCLAR
4.1. Ampirik Veri

ileri zaman serisi modellerine sokulmasi planlanan serilerinin duraganlk &zelliklerinin belirlenmesi en uygun model
spesifikasyonunun ortaya konulmasi agisindan dnemlidir. Zaman serilerinin duraganlik 6zelliklerinin tespiti igin cesitli
duraganlik testleri uygulanmakta olup s6z konusu testlerin basinda ADF testi gelmektedir. Bununla birlikte, ADF testi zaman
serilerinin tabi olabilecegi yapisal kirilmalar kapsaminda da uygulanabilmektedir.

Tablo 1: Yapisal Kirtlmali Birim K6k Testi Sonuglari

o Test . . o L
Degiskenler istatistigi Gecikme Uzunlugu Onerilen Yapisal Kirilma Tarihi
kpla; (c,t) -8,13 0 2011 M03
dmnrl; (c) 7,22 0 2011 M02
anmet, (c) -5,62 0 2011 M01

gsyih®™ (c,t) -5,30 1 2017 M05
Agsyih®™ (c) -16,30 0 2010 M05
gsyihl™ (©) -3,83 0 2011 M01
Agsyihl™ (¢) -16,57 0 2011 M03
gsyihite (c) -3,29 10 2011 M04
Agsyihit® (c) -15,64 0 2010 M08
dkurf* (c) -9,11 0 2015 M11
gsyihifd™ (¢, t) -6,18 0 2016 MO7
gsyihy®™ (c,t) -5,22 0 2011 M08
Agsyihy ™™ (c) -13,59 0 2014 M08
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gsyih’™ (c,t) -5,95 11 2013 M08
gsyin,”™ (c,t) -4,96 0 2011 M03
Agsyih,"™ () -14,27 0 2011 M04
gsyihfie (¢, t) -4,60 1 2015 M02
Agsyih}ite (c) -13,93 0 2010 M10
gsyihita (¢, t) -5,16 10 2013 M07
Agsyih;ie (c) -12,82 0 2010 M09
dkuri e (c,t) -7,56 0 2015 M07
dkurg %" (c, t) -6,15 0 2015 M09

Not: Yapisal kirilmali ve sabit terimli (c) test igin, %1, %5 ve %10 anlamllik dizeyindeki kritik degerler sirasiyla -4,94, -4,44 ve -4,19'dur.
Yapisal kirilmali, sabit ve trend terimli (c, t) test igin, %1, %5 ve %10 anlamlilik diizeyindeki kritik degerler sirasiyla 5,71, -5,17 ve -4,89dur.
S6z konusu kritik degerler Vogelsang (1993)’e uygun olup, testin regresyon modelindeki gecikme uzunlugu Akaike Bilgi Kriteri ile
belirlenmistir.

ARDL modeline dahil edilmesi planlanan zaman serilerinin ikinci fark degerlerinde duragan hale gelmemesi modellerin
kurulmasi icin yeterli kabul edilmektedir. Ayrica, degiskenlerin bazilarinin diizey degerlerinde duragan olmasi hali, bazilarinin
ise birinci derecede duragan olmasi uzun vadeli etkilerin analiz edilmesinin 6niine gegmemektedir. Degiskenler arasi uzun
vadeli iliskilerin olup olmadigi ise esbitiinlesme testleri ile sinanabilecek bir husus olup, ARDL modeli NARDL modeline
donuserek degiskenler arasinda kisa ve uzun vadeli asimetrik iliskiler g6z 6niine alinabilmektedir.

Tablo 1’'deki yapisal kirilmali birim kok testi sonuglari degiskenlerin ayni diizeyde duragan olmadiklarina isaret etmektedir.
Dolayisiyla, birinci fark diizeyinde duragan hale gelen degiskenlerden olusan Vektor Hata Diizeltme (VEC) modeli ile uzun
vadeli iliskiler incelenememekte ve dahasi asimetrik etkiler konu edilememektedir.

4.2. NARDL Tahmini ve Sonuglar

Ayni dizeyde duragan hale gelmeyen degiskenler arasindaki iliski NARDL modeli kurularak asimetrik etkiler de hesaba
katilarak bu bolimde degerlendirilecektir. Dolayisiyla, degiskenler arasinda bagimli bagimsiz degisken ayriminin yapilmasi
gerekmekte ve y = f(x) bigimindeki genel yapi kapsaminda degiskenler bagimli ve bagimsiz degisken tasnifine tabi
tutulmaktadir. Bu gergevede, kalipgilik sektorliiniin ihracatini etkileyebilecek olan bagimsiz degiskenler 3 adet NARDL
modelinde incelenmis ve her bir model farki bagiml degiskene sahiptir.

Birinci NARDL modeli kpla, degiskenini bagimli degisken olarak icermekteyken, ilgili modelin bagimsiz degiskenleri gsyih@™,
gsyih[™®, gsyihit®, dkurg"" bigimindedir. Tablo 2-4'te gésterilmekte olan uzun dénemli pozitif ve negatif etkiler Tablo 1'deki
gsyihF®m  gsyih;4m, gsyih:fm, gsyiht_fm, gsyihfie,  gsyih;® dkurfe%, dkur; " gostergelere karsilik
gelmektedir. ikinci NARDL modeli de ayni bagimsiz degiskenleri sahiptir, ancak modelin bagiml degiskeni dmnrl,'dir. Ugiincii
NARDL modelinde de s6z konusu bagimsiz degiskenler bulunmaktayken, modelin bagimli degiskeni anmet,tir. Kalip tretimi
ve ihracatinin ISIC REV.4 siniflandiriimasinda igerilmekte oldugu kauguk ve plastik Griinlerin imalati ve ihracati, diger metalik
olmayan mineral Urlnlerin imalati ve ihracati ve ana metal sanayii ihracati modelin bagimsiz degiskenlerinin uzun vadede
nasil etkilenecegi ve olasi asimetrik etkiler NARDL modeli ile analiz edilmistir.

Teorik beklentiler 1s1ginda degerlendirildiginde, en &nemli kalip ihracati pazarlarindan Almanya, Fransa ve italya’nin
GSYiH’larinin artiginin Tiirkiye’ye yonelik bir talep artisina neden olabilecegi var sayilabilecektir. Mikro iktisadi agidan miktar
etkisi cercevesinde degerlendirilebilecek s6z konusu duruma ek olarak dnemli dlgtide ithal girdi kullanmayan kalip Gretimi ve
kalip ihracatinin Tirk Lirasi’'nin Euro karsisindaki deger kaybindan olumlu yénde etkilenebilecegi séylenebilecektir. Ote
yandan, yukarida belirtilen etkilerin zitti ise Almanya, Fransa ve italya’da GSYiH’nin diismesi ve Tiirk Liras’’nin Euro karsisindaki
deger kazanci sonucunda gergeklesebilecektir. Bununla birlikte, ters yonlu etkilerin mutlak deger olarak ayni olmamasi
olasiliginin yani sira ters yonlu etkilerin de var olmamasi makroekonomik dinamikleri teorik beklentilere uygun diismemesi
sonucunda gecerli olabilecektir. S6z konusu bulgular Fagade ve Kazmer’in (2000) ¢alismasiyla paralellik arz ederken, Kwak
(2018)’e ters diismektedir.

Tablo 2, kalp Uretimi ve ihracatini kauguk ve plastik Griinlerin imalati ve ihracati gergevesinde ele almaktadir. Bu noktada,
yalnizca italya’da GSYiH’nin diismesinin Tirkiye’nin kalip Griiniin ihracatini olumu yénde etkileyecegi 3,672 katsayisi
temelinde 6ne sirilebilecektir. Dolayisiyla, italya’da GSYiH’nin azalmasinin Tiirkiye’nin kahpgilik sektériinii olumsuz
etkileyebilecegi ve yerli lireticilere kauguk ve plastik Griinlerin imalati ve ihracati igin bir firsat olusturabilecegi agiktir. Ayrica,
diger degiskenlerin p-istatistiklerinin 0,05’'den biiyiik olmasi kalipgilik Giretimi ve ihracatinin ilgili kalem bazinda GSYiH’larin
etkisinde olmadigini ifade etmektedir. Model sonuglari uyarinca, kauguk ve plastik Grinleri imalati ve ihracati ile diger
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degiskenler arasinda herhangi bir asimetrik etkinin kisa ve uzun vade igin s6z konusu olmadigi belirlenmistir. Dolayislyla, kalip
Uretimi ve ihracatinin miktar ve fiyat etkileri agisindan Avrupa pazarinda yikselise sahip olmayacagi ve Ureticilerin bir miktar
degeri icin talep tahmini yapmalarinin gii¢ oldugu ve yapilmasi durumunda dahi anlamli ekonomik sonuglar dogurmayacagi
onerilmektedir. Bu sonuglar Chin ve Wong (1996) ile Fagade ve Kazmer (2000)’i desteklemektedir. Bununla birlikte, tGretim
maksimizasyonu alternatifinin Ureticiler tarafindan ele alinmasi da ihracat kapsaminda arz-talep uyusmazligina neden
olabilecektir. Dahasi bu yolla, isletme sermayesi dnemli dlglide eriyebilecek, kalipgilik sektoriindeki isletmeler gereksiz borg
yukayle karsi karsiya gelebilecektir.

Tablo 2: NARDL Model Sonuglari (Bagimsiz degisken: kpla,)

Asimetri istatistikleri

Uzun Donemli Etki (+) Uzun Donemli Etki (-)
Degiskenler —— PR
Katsayi p-Istatisigi Katsayi p-lstatisigi
gsyihglm -1,111 0,546 -6,731 0,024
gsyih{m 0,429 0,851 2,645 0,197
gsyihgfa 0,933 0,433 3,672 0,024
dkurf"" 0,951 0,413 -0,775 0,395
Uzun Donemli Asimetri Kisa Donemli Asimetri
Degiskenler —— PR
Katsayi p-Istatisigi Katsayi p-lstatisigi
gsyihglm 3,624 0,064 0,292 0,591
gsyih{m 1,994 0,166 5,963 0,019
gsyihgfa 4,756 0,036 0,182 0,671
dkurf¥r 0,044 0,835 0,122 0,728

Tablo 3’te ise kalip liretimi ve ihracati diger metalik olmayan mineral iirlinlerin imalati ve ihracati kapsaminda incelenmekte
ve ikinci NARDL modelinin bulgulari birincisi ile blyik 6lgiide rtiigmektedir. Benzer sonuglara, ana metal sanayii ihracati igin
de ulasilabilmekle birlikte ilgili sonuglar Tablo 4’te gosterilmektedir.

Tablo 3: NARDL Model Sonuglari (Bagimsiz degisken: dmnrl;)

Asimetri istatistikleri

Uzun Donemli Etki (+) Uzun Donemli Etki (-)
Degiskenler T P T s
Katsayi p-lIstatisigi Katsayi p-Istatisigi
gsyihgm 3,122 0,131 -3,062 0,337
gsyih{m 2,983 0,303 0,197 0,943
gsyihit® 1,296 0,397 2,872 0,093
dkurf*" -0,451 0,743 0,163 0,892
Uzun Donemli Asimetri Kisa Donemli Asimetri
Degiskenler T s T s
Katsayi p-lIstatisigi Katsayi p-Istatisigi
gsyihgm 2,172 0,148 1,0047 0,322
gsyih!™ 1,519 0,225 2,920 0,095
gsyihite 2,735 0,106 0,038 0,846
dkurf*" 0,083 0,774 0,572 0,454

Tablo 4: NARDL Model Sonuglari (Bagimsiz degisken: anmet;)

Asimetri istatistikleri

. Uzun D6nemli Etki (+) Uzun D6nemli Etki (-)
Degiskenler —— PR
Katsayi p-Istatisigi Katsayi p-Istatisigi
gsyih@m 20,243 0,228 -6,937 0,725
gsyih[m -24,584 0,194 -10,827 0,539
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gsyihita 0125 0,990 -4,127 0,673
dkurf*r 13,538 0,184 -23,495 0,034
Uzun Donemli Asimetri Kisa Donemli Asimetri
Degiskenler ———— PSPPI
Katsayi p-lIstatisigi Katsayi p-Istatisigi
gsyih@m 0,217 0,643 0,930 0,340
gsyih{m 2,639 0,112 0,161 0,690
gsyihita 0,063 0,803 2,938 0,094
dkurf"" 2,288 0,138 0,029 0,864

Degiskenler arasinda s6z konusu olabilecek asimetrik etkileri degerlendiren her ic NARDL modeli kalipgilik sektoriinde
ihracatin yikseltilmesinin etkilerinin miktar ve fiyata bagl olarak gelismeyecegi bulgusuna ulasmistir. Dolayisiyla, talebin
tahmin edilerek hesaba katilan Gretiminin ne kadarlk bir maliyet ile saglanabilecegini ortaya koymak, isletmenin elindeki
finansman dahilinde asiri borglanmamasinin éniine gegmesini saglayacaktir. Ayrica, NARDL modeli bulgulari talebi etkileyen
faktorlerin ve dolayisiyla ithalat talebinin tahmin edilmesinin kolay olmadigini ortaya koymaktadir. Tahmin edilen talep,
gerceklesen talebin altinda olabileceginden isletmeler Avrupa ihracat pazarini kaybetme riskiyle karsi karsiya
kalabileceklerdir. Dolayisiyla, Gretim maksimizasyonu bir alternatif olarak karsimiza ¢ikmakta olup, s6z konusu alternatif
temelinde Gretim siirecinin gerceklestirilmesi de asiri Giretim ve stok birikimi riskini beraberinde getirecektir. ilgili yaklasimin
konvansiyonel olmayan modellerle tahmin yapan ¢alismalari (Raviwongse ve Allada, 1997; Pilani vd., 2000; Zheng vd., 2009;
Tiengtavaj vd., 2017; Alexandrov vd. 2020) destekler nitelikte oldugu ve bunun gelecekteki baska ileri zaman serisi yontemleri
ile yapilacak yeni ¢alismalara ilham kaynagi olacagindan bahsedilebilir.

NARDL model sonuglari, gereksiz borglanmanin 6niine gegmek igin alinacak tedbirlerin igsletmelerin finansal yapisi agisindan
olumlu olacagini 6nermektedir. Bu husus tek basina isletmenin finansal agidan saglikli olmasina ve AR-GE harcamalarini
yapabilmeleri igin ihtiyaci olan finansmani saglayacaktir. Kalip Gretimi ve ihracati cergevesinde talebin 6nemli belirsizlikler
gosteriyor olmasi, isletmelerin bu siirecte Uretim fonksiyonundaki toplam faktor verimliliklerinin artirmaya odaklanmalari
gerektigini vurgulamaktadir. Kalpgilik sektoériinde talebi tahmin ederek ihracati artirmak zor bir siire¢ olup, Uretimde
kullanilan sermayenin niteliginin artirilmasi pazarin 6zelliklerinden bagimsiz olarak kalip Gretimi ve ihracatinin kalici olarak
yikselmesine yol agacaktir.

5. SONUC

Yogun rekabetgi bir sektdr olan kalipgilik sektoriiniin uluslararasi rekabetgilik degerlendirmesini temel alan bu ¢alisma,
sermaye yogun sektdrdeki isletmelerin artan dis ticaret olanaklari kapsamindaki olasi avantajlari ortaya koymaktadir. ileri
zaman serisi analizi yardimiyla, gelecek 10 yilik dénemde rekabet gliciiniin nasil artirilacagina yonelik dnerilerin gelistirilmesi
ve karar alicilarin hizmetine sunulabilir hale getirilmesi 6nem arz etmektedir. Yeni Urlin tasarlanmasinda pazarda yer
alabilmek igin kalip teknolojisi ve Gretim gilictinlin artiriimasi ve uluslararasi rekabet kapsaminda daha gii¢lii bir otomotiv ve
dayanikh tliketim Griini endUstrisinin 6nemi vurgulanmaktadir.

Bu gercevede kalip Gretimi ve ihracatinin uzun vadede nasil gelisecegi ve tabi olacagi olasi asimetrik etkiler NARDL modeli ile
saptanmistir. Teorik beklentiler 1siginda, Tiirkiye’nin en énemli kalip ihracati pazarlarindan Almanya, Fransa ve italya’nin
GSYiH’larinin yiikselmesinin ihracatimiza yénelik bir talep artisina sebebiyet verecegi var sayilabilecektir. Ote yandan, kayda
deger olgude ithal girdi kullanmayan kalip Gretimi ve ihracatinin Turk Liras’nin Euro karsisindaki deger kaybindan olumlu
yonde etkilenebilecegi ortaya konulmustur. Model sonuglarina gére, italya’da GSYiH’nin gerilemesinin Tirkiye’nin kalipgilik
sektorini olumsuz etkileyecegi ancak yerli lreticilere kauguk ve plastik Grlinlerin imalati ve ihracati gergevesinde firsatlar
sunacagl bulgusuna ulasilmistir. Model sonuglarina gére kalipgilik Giretimi ve ihracatinin ilgili kalem bazinda GSYiH’larin etkisi
altinda olmadigi da belirlenmistir. S6z konusu bulgulara paralel olarak, kauguk ve plastik Urlnlerin imalati ve ihracati ile
modelin diger degiskenleri arasinda herhangi bir asimetrik etkinin kisa ve uzun vade igin bulunmadigi ortaya konulmustur.
Dolayisiyla, kalp Uretimi ve ihracatinin miktar ve fiyat etkileri kapsaminda Avrupa pazarinda artis gésteremeyecegi ve
Ureticilerin bir miktar degeri i¢in talep tahmini yapmalarinin etkin sonuglar ortaya koymayacagi bulgusuna ulagiimistir.
Bununla birlikte, Gretim maksimizasyonu senaryosunun dreticiler tarafindan adapte edilmesi de ihracat hususunda arz-talep
uyusmazligina neden olabileceginden isletme sermayesi 6nemli 6lglide eriyebilecek ve kalipgilik sektoriindeki isletmeler
gereksiz borg yiikiiyle karsi karsiya kalabileceklerdir.

Kalip Uretimi ve ihracatinda talebin 6nemli belirsizliklere sahip olmasi, isletmelerin toplam faktor verimliliklerini yiikseltmeye
odaklanmalarinin gerektiginin altini gizmektedir. Kalipgilik sektériinde talebi tahmin ederek ihracati gelistirmek zor bir siireg
oldugundan, dretimde kullanilan fiziki ve beseri sermayenin gelistiriimesi kalip Uretimi ve ihracatinin istikrarli olarak
yukselmesi sonucunu doguracaktir.
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ABSTRACT

Purpose - Financial failure causes to negative effects upon not only life course of enterprises but also a great number of stakeholders such
as owner or partners of an enterprise, government, investor, institutions and organizations providing the enterprise with credit. Together
change in information and communication technologies, in financial failure prediction studies the place of artificial intelligence applications
isincreasingly. Objective of this study is to develop a model -with artificial neural networks that is one of the artificial intelligence applications-
regarding to estimating financial situations by benefiting from financial statements (tables) of enterprises being traded at Borsa istanbul,
Turkey and to measure estimation competency of this developed model.

Methodology - Within the context of the study, an estimation model was developed on the basis of financial statements.

Findings- Sample was classified into two sub-groups as training set and test set in the model, in which one-year-before-failure financial
statements of enterprises, which failed financially, were benefited. Afterwards estimation competency of the network, which was trained
with training set, was measured through test set.

Conclusion- In conclusion, according to obtained findings, it was observed that the model artificial neural networks delivered a high
performance in estimating financial failure over selected sample.

Keywords: Financial failure, bankruptcy, artificial neural network, prediction model, Borsa Istanbul
JEL Codes: M10, M40, G33

FINANSAL BASARISIZLIK TAHMININDE YAPAY SiNiR AGLARI MODELININ KULLANIMI: BORSA
ISTANBUL’DA BiR UYGULAMA

OZET

Amag - Finansal basarisizlik hem isletmelerin hayat seyirleri Gizerinde hem de isletmenin sahip veya ortaklari, devlet, yatirnmci, isletmeye kredi
saglayan kurum ve kuruluslar gibi cok sayida paydas Gzerinde olumsuz etkilere neden olmaktadir. Finansal basarisizlik tahmin ¢alismalarinda
gunimuzde bilgi ve iletisim teknolojilerinde yasanan degisimle birlikte yapay zeka uygulamalarinin yeri gittikge artmaktadir. Bu ¢alismanin
amaci, yapay zeka uygulamalarindan biri olan yapay sinir aglariile Tiirkiye’de Borsa istanbul’da islem géren isletmelerin finansal tablolarindan
yararlanarak finansal durumlarinin tahmin edilmesine yonelik bir model gelistirmek ve gelistirilen bu modelin tahmin giiciinii 6lgmektir.
Yontem - Calisma kapsaminda, isletmelerin finansal tablo verileri Gzerinde, yapay sinir aglari kullanilarak tahmin modeli gelistirilmistir.
Bulgular- Finansal basarisiz olan isletmelerin basarisizliktan bir yil 6nceki finansal tablo verilerinin kullanildigi modelde 6rneklem, egitim seti
ve test seti olmak Uzere iki alt kimeye ayrilmistir. Sonrasinda ise egitim seti ile egitilen agin test seti Gizerinden tahmin giicli 6lgilmastir.
Sonug- Sonug olarak, elde edilen bulgulara gore, yapay sinir aglari modelinin segilen 6rneklem tzerinde finansal basarisizhigi tahmin etmede
yuksek bir performans gosterdigi gérilmustar.

Anahtar Kelimeler: Finansal basarisizlik, iflas, yapay sinir aglari, tahmin modeli, Borsa istanbul
JEL Kodlari: M10, M40, G33

* Bu calisma, “Isletmelerde Finansal Basarisizik Tahmini ve Yapay Sinir Adlari Modelinin Kullanimi: Borsa istanbul’da Bir Uygulama” isimli
doktora tezinden tiretilmistir.
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1. GiRi$

Hizla degisen ve gelisen kiiresel bir diinyada isletmelerin stirdurilebilir rekabet sartlarini yerine getirebilmesi ve yasamlarini
devam ettirebilmesi icin 6zellikle bilgi teknolojilerinde degisime uyum saglamasi gerekmektedir. Zira rekabetin hizla arttigi,
Ulkeler arasi sinirlarin kalktig ve bilgiye ulasma hizinin neredeyse anlk oldugu bir diinyada ticaret anlayisinin degismesi de
kaginilmaz olmustur. Dolayisiyla bu yeni dénemin sartlarina uyum saglayamayan, isletme i¢i veya isletme disi faktorler
nedeniyle rekabete karsi direnemeyen isletmeler basarisizliga ugramakta ve hatta sonu iflas ve tasfiyeye kadar giden bir
suregle yuzlesmek zorunda kalabilmektedir.

isletmelerin basarisiziga ugramalari sadece kendi paydaslarina degil ayni zamanda iilke ekonomilerine de ciddi maliyetler
yuklemektedir. Zira bir ilke ekonomisinde basarisiz isletmelerin sayisindaki artis, istihdam ve refah dizeyi ile ilgili olumsuz
sonuglara neden olacaktir. Bu agidan bakildiginda isletmelerdeki basarisizligin etkilerinin sadece mikro diizeyde degil ayni
zamanda tim toplumu etkileyen sosyo-ekonomik bir kavram olarak makro diizeyde de ele alinmasi gerekmektedir.

isletmelerin maruz kalabilecegi basarisizlik kavrami en basit ifadeyle yikiumliliiklerini yerine getirememesi olarak ifade
edilebilir. Bu kapsamda temel amaci biyime ve kar elde etmek olan isletmeler icin en 6nemli yiikiimlGliklerinin ise finansal
yukimlilikler oldugunu ifade etmek yanhs olmayacaktir. Dolayisiyla isletmelerdeki basarisizlik kavramini bu agidan
degerlendirecek olursak basarisizligin en 6nemli nedenleri arasinda finansal yukiimliliklerin yerine getirilememesi oldugu ve
bunun da isletmeleri finansal basarisizliga surtkledigi gorilmektedir.

Bir isletmenin finansal durumunu 6nceden tahmin ederek finansal basarisizliga engel olunabilmesi icin isletmeyi finansal
basarisizliga siiriikleyebilecek i¢ ve dis faktorlerin ilgili departmanlar tarafindan zamaninda belirlenmesi ve dogru 6nlemleri
iceren bir model gelistiriimesi ¢ok biliylik oranda olumlu katki saglayacaktir. Zira boyle bir model isletme sahip ve yoneticileri
icin basarisizliga karsi erken uyari sistemi gorevi gorerek zamaninda ve Onleyici tedbirlerin alinmasi igin énemli bir arag
olacaktir. Ayrica boyle bir model potansiyel yatirimcilar ve kredi verenler gibi diger isletme paydaslari agisindan da 6nemli bir
degerlendirme araci olacaktir.

Finansal basarisizlik tahmini muhasebe ve finans bilimi igin yillardir dnemini korumaktadir. Bu nedenledir ki finansal
basarisizlik konusunda yapilan bilimsel calismalar yillar itibariyle artmakta, siirekli yeni ve farkl yontemler kullanilarak tahmin
modellerinin gelistiriimesine ¢alisiimaktadir.

Finansal basarisizlik tahmininde yapilan ilk ¢alismalar tek bir finansal oranin kullanildigi tek degiskenli istatistiki modeller
olmustur. Ancak tek bir finansal oranin kullanildigi bu tek degiskenli modellere getirilen elestirilerle birlikte sonraki yillarda
birden fazla finansal oran kullanilarak gelistirilen ¢ok degiskenli istatistiki modeller ortaya ¢ikmistir. Daha sonraki ilerleyen
yillarda ise ozellikle bilgi teknolojilerindeki gelismelerin de etkisiyle, insan beynini taklit ederek insanlar gibi karar verebilen
yapay zeka teknolojileri ile erken uyari sistemleri bambaska bir boyuta evrilmistir. Yapay sinir aglari, bulanik mantik, uzman
sistemler, genetik algoritmalar gibi farkl isimlerle adlandirilan yapay zeka uygulamalari glinimizde farkli alanlardaki farkli
problemlerin ¢ézimiinde yaygin olarak kullaniimakla birlikte finansal basarisizik tahmin ¢alismalarinda da basariyla
uygulanmaktadir. Yapay zeka teknolojileri igerisinde yer alan ve ¢galismamizda da kullandigimiz yapay sinir aglari insan beynini
taklit ederek insani karar verme yetisinin bilgisayar sistemlerince gergeklestirildigi bir makine 6grenmesidir. Yapay sinir
aglarinin finansal basarisizlik tahmin ¢alismalarinda kullanimi matematiksel ve istatistiksel modellerin kisitlayici sinirlarini
ortadan kaldirdigi icin bu alanda 6nem kazanmis ve yillar itibariyle de daha ¢ok kullaniimasinin 6nini agmistir.

Calismada, oncelikle finansal basarisizlik kavrami literatlirdeki farkli tanimlamalar da dikkate alinarak agiklanmis ve bu
kapsamda galismamizin finansal basarizlik kriterlerini belirleyen olgltler ifade edilmistir. Daha sonra ise yapay sinir aglari
kavrami ele alinmistir. Calismamizin Ggilincl béliminde finansal basarisizlik alaninda yapay sinir aglarinin kullanildig
calismalarla ilgi literatiir taramasina yer verilmistir. Dérdiincii béliimde, Borsa istanbul’da islem géren firmalar lizerine yapay
sinir aglari modelinin kullanildigi bir finansal basarisizlik tahmin modeli gelistiriimis ve bu kapsamda veri setinin 6zellikleri,
modelde kullanilan bagimsiz degiskenler ve modelin gelistiriime asamalari agiklanmistir. Besinci bolimde ise, uygulama
bulgular Gizerinden yapilan degerlendirmeye yer verilmistir.

2. FINANSAL BASARISIZLIK VE YAPAY SiNiR AGLARI
2.1. Finansal Basarisizlik Kavrami

Temel amaci kar elde etmek olan ve teorik olarak dmri sinirsiz kabul edilen isletmeler genel olarak kurulduklari ilk yil veya
daha sonraki yillarda basarisizlikla karsi karsiya kalmaktadirlar. Bazi isletmeler ise zaman igerisinde biylyerek tim
paydaslarini memnun edecek bir gelisme seyri izleyebilirler (Gitman ve Chad, 2011:737). Ancak bu durum nasil ki kurulan her
isletmenin kurulusunun hemen akabindeki yillarda basarisizlik riskini atlatmasina ragmen sinirsiz kabul edilen 6mri igerisinde
bir daha basarisizliga ugramayacagi anlamina gelemezse uzun yillar basaril bir sekilde faaliyetini yiriten isletmelerin de yillar
icerisinde finansal agidan basarisiz olabilecekleri gergegini degistirmeyecektir.
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isletmelerde basarisizlik, farkli sekillerde ortaya gikabilir. Bir isletmenin basarisizlig), gecici nedenlerle mali yiikiimliiliklerini
karsilayamamasindan isletme varliklarinin tasfiye edilmesiyle iflasa kadar uzanan durumlari igeren bir sireci ifade eder
(Akgiic, 2010:947). isletmelerde farkli sekillerde ortaya cikan basarisizlik genellikle bir siire¢ olarak hem ekonomik hem de
finansal olarak ortaya g¢ikmaktadir (Moyer vd., 2011:837). Bu kavramlar birbirinden farkh olmamakla birlikte ekonomik
basarisizlik kavraminin sinirlari ise daha belirsizdir.

Finansal basarisizlik ve finansal basarisizlik tahminine yonelik ¢alismalar son kirk yil yilda énem kazanmis olmasina ragmen
finansal basarisizlik kavramiyla ilgili finans literatlriinde genel kabul gormis ortak bir tanim olmadigi gérilmektedir.

Finansal basarisizlik konusunda ilk ¢alismalardan birini yapan Beaver (1966) finansal basarisizligi bir isletmenin vadesi gelmis
finansal yukamluliklerini karsilayamamasi olarak ifade etmistir (Beaver, 1966:71). Diger bir ifadeyle bu durum isletmenin
borglarini 6deyememesi durumu olarak da ifade edilebilir. Ross vd. (2008)’e gore finansal basarisizlik; isletme faaliyetlerinden
elde edilen nakit akislari ile isletmenin finansal yukimlallklerinin ve taahhtlerinin yerine getirilememesi ve isletmenin bu
sikintilari asmak igin birtakim onlemler almaya zorlanmasi durumu olarak ifade edilmistir (Ross vd., 2008:411).

Tablo 1: Literatiirdeki Finansal Bagarisizlik Tanimlari

Arastirmaci Arastirmanin Finansal Basarisizhgi Kriter
¥ Tarihi Nasil Tanimladigi
Vadesi gelen finansal ylikiimlalikleri karsilayamama.
Beaver 1966 Basarisizlik Basarisizlik tanimi iginde kabul edilen olaylar ise; tahvil

faizlerinin 6denememesi, karsiliksiz gek diizenlenmesi,
imtiyazli hisse senetlerine temetti dagitiimamasi.
Yasal olarak iflas basvurusunda bulunmus olma ve
Altman 1968 iflas kayyum atanmis ya da ulusal iflas yasasi hikimlerince
reorganizasyon hakki verilmis isletmeler.

Belirlenen iki nokta arasinda igsletmenin varliklarinda

Wilcox 1971 Basarisizlik

meydana gelen azalma.
Edminister 1972 Basarisizlik Beaver (1966) ile ayni kriterleri kullanmistir.

Vadesi gelen borglarin zamaninda 6denememesi,
Blum 1974 Basarisizlik alacaklilar ile borglarin azaltilmasi konusunda anlagma

talebinde bulunma ve iflas stirecine girme.

Toplam yukiumlaliklerin toplam varliklarin gergege uygun
Elam 1975 iflas degerini agmasi, ulusal iflas yasasi hikkiimlerince
reorganizasyon hakki
iflas etme veya alacaklilarin istegi tizerine tasfiye siirecine

Deakin 1976 Basarisizlik .
girme.

Altman vd. 1977 iflas Yasal olarak iflas bagvurusunda bulunmus olmak.

Van- . 1978 Basansizlik Bor.glar.lnl zafnanlnda o6deyemeyerek teknik olarak nakit

Frederikslust acziyetine dismek

2:1::? ve 1979 iflas Beaver (1966) ve Elam (1975) ile ayni kriteri kullanmistir.

Dambolena 1980 Basarisizlik Altman (1968) ile ayni kriterleri kullanmistir.

ve Khoury

Ohlson 1980 iflas Yasal olarak iflas bagvurusunda bulunmus olmak.

Zavgren 1982 iflas Yasal olarak iflas bagvurusunda bulunmus olmak.

Taffler 1982 Basanisizlik/iflas Tasfiye, alaca.klllarln istegi u.zerme tasfiye ve mahkeme
karariyla faaliyete son vermis olmak.

Zmijewski 1983 iflas Yasal olarak iflas bagvurusunda bulunmus olmak.

Casey ve 1985 iflas Yasal olarak iflas bagvurusunda bulunmus olmak.

Bartczak

Aktas 1993 Basansizlik Ug yil l.,ISt u“ste .zar.ar etmis olma veya yaganan mali kriz
nedeniyle Gretimin durdurulmasi.

Beaver vd. 2009 iflas Bir yil igerisinde yasal olarak iflas bagvurusunda bulunmus
olmak.

Wu vd. 2010 iflas ;BJ:rrn\QIklgerlsmde yasal olarak iflas basvurusunda bulunmus

DOI: 10.17261/Pressacademia.2021.1375 19



Journal of Economics, Finance and Accounting —JEFA (2021), Vol.8(1),p.17-30 Salur

Son iki yil iginde zarar etmis olma durumunu, defter
deger esasli; hisse senedi fiyatinin son iki yil icindeki
Ozdemir 2011 Basarisizlik degisiminin, hisse senedinin islem gordigi borsanin
genel endeksindeki degisim karsisindaki bagil durumunu,
piyasa degeri esasli basarisizlik kriteri olarak almistir.
Kaynak: Ozdemir, F. S., Choi, F. S. ve Bayazitli, E. (2012). Finansal Basarisizlik Tahminleri Yéniiyle UFRS ve Bilginin ihtiyaca Uygunlugu, Mali
Coziim Dergisi, 112, 17-52’den uyarlanmistir.

Tablo 1 incelendiginde literatiirde yer alan galismalarin birgogunda finansal basarisizlik durumu olarak iflasin kabul edildigi
gorilmektedir. iflasa gére daha esnek bir tanim olan finansal basarisizlik, isletmelerin karsilastiklari farkl durumlara gére farkli
sekillerde tanimlanmaktadir. Finansal basarisizligin farkli tanimlari, arastirmalarda 6rneklem igerisine girecek basarisiz isletme
sayisinin degismesine neden olacagi igin bu alanda yapilan galismalar da dogrudan etkilenmektedir.

Calismalarda finansal basarisizlik teriminin kullanilmasi, 6zellikle gelismekte olan Ulkelerdeki arastirmalarin yaratalmesinde
birtakim kolaylklar saglamaktadir. Zira finansal basarisizlik durumu olarak iflasi segen galismalarin yogunlukla ve gorece
gelismis Ulkelerde yapilmis oldugu gorilmektedir. Clinkl bu ulkelerde gelismekte olan tlkelere gére hem yeterli sayida iflas
etmis isletme 6rnegine rastlanmakta hem de bu isletmelere ait glivenli bir veri seti elde etme noktasinda pek fazla bir sorunla
karsilagiimamaktadir (Ozdemir vd., 2012:28). Gelismekte olan Ulkelerde iflasa kiyasla esnek bir tanim olan finansal
basarisizligin segilmesi, arastirma 6rneginin daha genis tutulmasina imkan tanimaktadir. Ayrica finansal basarisizlik teriminin
kullanilmasi kuramsal agidan da Gstlinlik tasimaktadir. Finansal sikinti icerisinde bulunan isletmeleri finansal basarisizlik
kavrami igerisine dahil etmenin pragmatik sonuglari sadece iflas etmis isletmeleri 6rneklem igerisine dahil etmenin pragmatik
sonuglarindan daha fazladir. Ciinkii finansal sorunlari olan her isletme iflas etmemektedir. iflas, finansal sorunlari ¢6zemeyen
isletmeler igin son garedir (Torun, 2007:7). Bir baska deyisle, finansal basarisizlik bir streg, iflas ise zamaninda ve gerekli
tedbirler alinmayarak basarisiz yiratilen bu siirecin bir sonucudur.

Bu calismada da tiim anlatilanlar 1siginda, isletmelerin iginde bulunduklan finansal sikintilari tanimlamak igin “finansal
basarisizlik” kavraminin kullanilmasi tercih edilmistir. Bu ¢alismada tiim i¢ ve dis bilgi kullanicilari agisindan iflastan énceki
finansal basarisizlik durumlarini 6ngérmenin saglayacagi yararlar dikkate alinarak finansal basarisizlik kriteri olarak asagida
belirtilen dlgutler dikkate alinmistir:

1. isletmenin en az iki yil Ust Uste zarar etmis olmasi,

Borsa Istanbul’daki islem sirasinin kapanmasi,

Borsa istanbul’da kottan gikarilma veya gozalti pazarina alinmasi,
isletmenin aktif biyiiklGginiin bir dnceki yila gére en az %10 azalmasi,
isletmenin 6zkaynaklarinin bir énceki yila gére en az %10 azalmas,

Sermayesinin yarisinin veya 2/3’intin kaybolmasi,

N S n ~ WL N

Net isletme sermayesinin negatif olmasi.

Yukaridaki 6lgltlerden herhangi birine uyan isletmeler “basarisiz” olarak kabul edilmistir. Bu kriterlere uymayan isletmeler
ise “bagarili” olarak kabul edilmistir.

2.2. Yapay Sinir Aglari

ileriye yonelik tahmin ¢alismalarinda geleneksel tahmin ydntemlerine alternatif olarak kullanilan yapay zeka yéntemlerinden
biri de yapay sinir aglaridir (Zhang vd., 1998:35). Yapay sinir aglari, tahvil dereceleme, hisse senedi fiyatlarinin yon, finansal
sikinti tespiti, kredi degerliliginin belirlenmesi, banka basarisizliklarinin tahmini ve iflas tahmini gibi finansal alanlarda da
basariyla kullaniimaktadir (Gritta vd., 2000:45).

Yapay sinir aglari, insan beyninin 6zelliklerinden olan 6grenme yolu ile yeni bilgiler tiiretebilme, yeni bilgiler olusturabilme ve
kesfedebilme gibi yetenekleri herhangi bir yardim almadan otomatik olarak gergeklestirmek amaci ile gelistirilen bilgisayar
sistemleridir (Oztemel, 2012:29).

Yapay sinir agi kavrami insan beyninin galisma ilkelerinin sayisal verilere donusturilerek bilgisayarlar yardimiyla taklit edilmesi
fikri olarak ortaya ¢ikmis ve ilk galismalar beyni olusturan biyolojik hiicrelerin ya da literatlirdeki ismi ile néronlarin
matematiksel olarak modellenmesi tGizerinde yogunlasmistir (Efe ve Kaynak, 2000:1).

Yapay sinir agi, norofizyologlarin ve psikologlarin ¢alismalarindan elde edilen sonuglardan yararlanarak, insan beynindeki sinir
aglarinin yapisal ve islevsel 6zelliklerinin basite indirgenip matematiksel olarak modellenmesidir (Kuglikkocaoglu vd., 2009:8).
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Yapay sinir aglari ¢cok degiskenli ve degiskenler arasinda karmasik, karsilikl etkilesimin bulundugu veya tek bir ¢6zim
kiimesinin bulunmadig durumlarda basarili sonuglar Greten bir yapay zeka teknolojisidir (Aktas vd., 2003:7).

Yapay sinir aglari her biri slirecin bir pargasi ve birbiriyle baglantilh néronlardan olusan, biyolojik sinir aglarinin fonksiyonlari
modellenerek gelistirilmis sistemlerdir (Alavala, 2008:121).

Yapay sinir aglari, sinir hlcreleri arasinda iliski kuran, belli bir fonksiyonla bu iliskilerden sonuglar Greten ve bu sonuglari
orneklerle karsilastirarak optimize eden bir sistemdir (Fausett, 1994:5).

Yapay sinir aglari, birbirine paralel olarak faaliyet gosteren ve dogrusal olmayan hesaplamali elemanlardan olusan, ayni
zamanda biyolojik sinir aglarini andiran modellerdir (Lippmann, 1987:4):

3. LITERATUR TARAMASI

Finans alaninda yapay sinir aglarinin kullanimi 1990’h yillarin sonuna dogru artmaya baslamistir. Finans alaniyla ilgili
problemlerin veri yogunlugu, belirsizligin ylksek olmasi, degiskenler arasinda kolay standartlastirilamayan gizli iliskilerin
varlig1 gibi 6zellikleri yapay sinir aglarini bu alanda kullanmayi uygun hale getirmistir. Yapay sinir aglari siniflandirma ve
regresyon amach kullanildiklari igin finansal basarisizlik alaninda kullanimi da bir 6ngérii modellemesi olmakla birlikte aslinda
basari ve basarisizlik durumlarinin siniflandiriimasidir. Yapay sinir aglarinin kullanildigi birgok farkli finansal alanda oldugu gibi
finansal basarisizlik alanindaki uygulamalarinda da geleneksel istatistiki ydontemlere oranla daha iyi ve daha dogru sonuglar
verdigi gézlemlenmistir (Tektas ve Karatas, 2004:343).

Yapay sinir aglari dogrusal olmayan problemlere uygulanan bir modelleme araci oldugu igin finansal uygulamalarda bagimli
ve bagimsiz degiskenler arasindaki dogrusal olmayan iliskilerde basariyla uygulanmaktadir (Yildiz, 2009:108). Bu kapsamda
yapay sinir aglari modeli kullanilarak yapilan finansal basarisizik tahmin galismalarinda da basarili sonuglar alindig
gorulmektedir.

Yapay sinir aglariile yapilan ilk finansal basarisizlik tahmin galismasi 1990 yilinda Odom ve Sharda tarafindan yapilmistir. Odom
ve Sharda (1990) tarafindan yapilan galismada 1975-1982 yillari arasindaki 65 basarisiz firma ve 64 basarili firma olmak lGzere
toplam 129 firmadan olugan bir 6rneklem olusturulmustur. Model olusturulurken bagimsiz degisken olarak Altman’in Z-skor
modelindeki beg finansal oran segilirken ag mimarisi de geri yayilim algoritmasi kullanan bir yapay sinir agi olarak
belirlenmistir. Segilen finansal oranlar finansal basarisiz firmalarin basarisizliktan dnceki son yillarina ait finansal tablolarindan
elde edilmistir. Model olusturulurken 6rneklem egitim seti ve test seti olarak ayrilmistir. Calismanin sonucunda ise yapay sinir
aglari ile olusturduklari model ile finansal basarisiz olan firmalar %81,48 oraninda dogru tahmin edilmistir.

Raghupathi vd. (1991), 51 basarisiz ve 51 basarili olmak Uizere esit sayida belirledikleri toplam 102 firma ile bir yapay sinir agi
modeli olusturmus ve elde ettikleri sonucu da bir tebligde sunmuslardir. Calismada ag mimarisi olarak geri yayihm algoritmasi
kullanan bir ag segilmis ve olusturulan modelin finansal basarisizlik tahmini igin dogru sonuglar verdigi goralmustur.

Pompe ve Feelders (1996), yaptiklari calismada Belgika’da faaliyet gosteren iki farklh sektérden toplam 1.500 firmanin finansal
basarisizlik durumlarini finansal oranlar yardimiyla tahmin etmeye galismistir. Calismada yapay sinir aglari, diskriminant analizi
ve regresyon agaclari kullanilmig ve ¢alisma sonucunda ise yapay sinir aglari modelinin her iki sektor igin de daha basarili bir
tahmin modeli oldugu gorilmastar.

Jo vd. (1997), tarafindan yapilan ¢alismada Kore’de 554 firmali bir 6rneklem Uzerinde finansal basarisizlik tahmini yapilmistir.
Calismada yapay sinir aglari, diskriminant analizi ve case-based tahmin sistemleri kullaniimistir. Calisma sonucunda yapay sinir
aglari ile gelistirilen modelin diger sistemlerden daha Ustiin oldugu gorilmustir.

Zhang vd. (1999), yaptiklari calisma ile 1980 ile 1991 yillari arasinda Amerika’da NASDAQ Borsasi’nda faaliyet gosteren tretim
firmalarindan olusturduklari bir 6rneklem ile lojistik regresyon analizi ile yapay sinir aglari modelinin iflas tahminindeki dogru
siniflandirma derecesini karsilastirmiglardir. Altman’in bes finansal oranini kullanarak gelistirdikleri her iki modelle yapilan
¢alismada yapay sinir aglari ile olusturduklari modelin diger modele gére daha basarili bir siniflandirma yaptigi sonucuna
ulagsmiglardir.

Atiya (2001), tarafindan yapilan ¢calismada iflasin 1-36 ay 6ncesinden tahmin edilebilmesi amaciyla yapay sinir aglarini kullanan
modeller gelistirilmistir. Arastirma 6rneklemi olarak 1.160 firmanin belirlendigi ¢calismada yapay sinir aglariyla olusturulan
modellerin dogru 6ngoriide bulundugu goérilmustir.

Yildiz (2001), IMKB’de 1983-1997 yillari arasinda islem géren 106 firmadan olusturdugu érneklem ile yaptig ¢alismasinda
firmalari yapay sinir aglari ile basarisiz ya da basarisiz olmayan isletmeler olarak tahmin etmistir. Bagimsiz degisken olarak
firmalarin tablolarindan elde edilen 15 finansal oranin kullanildigi ¢alismada yapay sinir aglari sonuglari ile ayirma analizi
sonuglarini karsilagtirmistir. Calisma sonucunda yapay sinir aglarinin %94,40 gibi yuksek bir oranda dogru tahminde
bulundugunu tespit etmistir.
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Keskin (2002), 1992-2002 yillari arasinda IMKB’de islem géren firmalardan olusturdugu &rneklem ile isletmelerdeki finansal
basarisizlik ya da basari durumlarini 1, 2 ve 3 yil 6nceden tahmin etmeye ¢alismistir. Toplam 142 firma lzerinde yapilan
arastirmada ¢oklu diskriminant analizi, lojistik regresyon analizi ve yapay sinir aglari modelleri kullaniimis ve bu modellerin
tahmin performanslari karsilastiriimistir. Bagimsiz degisken olarak finansal oranlarin kullanildigi calisma sonucunda yapay sinir
aglari ile olusturulan tahmin modelinin daha yiksek oranda tahmin glctine sahip oldugu gézlemlenmistir.

Aktas vd. (2003), yaptiklar galismalarinda finansal basarisizlik tahmininde daha 6nce kullanilan gok boyutlu istatistiksel
modellerle yapay sinir aglari modelini karsilastirmislardir. 1983-1997 yillari arasinda iIMKB’de islem gdren toplam 106
firmadan olusturduklari 6rneklemi 53 basarisiz ve 53 basarili olmak lizere esit sayida gruplandirmislardir. Orneklem {izerinde
23 farkli finansal orani kullandiklari galisma sonucunda yapay sinir aglari modeli ile %86,11 oraninda basarili 6ngoride
bulunmuslar ve bu oranin ¢alismalarinda kullandiklari diger cok boyutlu istatistiksel modellerden gok daha yiiksek oldugunu
tespit etmislerdir.

Nguyen (2005), mali tablolardan elde ettikleri finansal oranlar yardimiyla olusturduklari gok katmanli yapay sinir agi modeli,
olasilikli yapay sinir agi modeli ve lojistik regresyon modelini kullanarak isletmelerde finansal basarisizligin tahmin edilebilme
glclnl arastirmiglardir. Arastirma o6rneklemi 1988-2002 vyillari arasinda Avusturya’da faaliyet gosteren toplam 232
isletmeden olusturulmustur. Bu sirketlerden 32 tanesi arastirma igin egitim orneklemini olustururken 200 tanesi de test
orneklemini olusturmaktadir. Calismanin sonunda olasilikli yapay sinir agi modelinin isletmelerdeki finansal basarisizligi
tahmin etmede diger iki modelden daha basarili oldugu gorilmustir.

Benli (2005), Turkiye’'deki 6zel sermayeli bankalarin finansal basarisizligini 1 yil d6nceden tahmin etmek igin yapay sinir aglari
ve lojistik regresyon analizi ile modelleme gelistirmistir. Calismada basarisizlik kriteri olarak TMSF'ye devredilme kriteri
belirlenmis olup 6rneklem 1997-2001 yillari arasinda TMSF’ye devredilen 17 banka ile faaliyetine devam eden 21 bankadan
olusturulmustur. Bagimsiz degisken olarak ise tek degiskenli varyans analizinden gegirilen 12 finansal oran kullaniimistir.
Calisma sonucunda yapay sinir aglari modelinin bankalardaki finansal basarisizligi tahmin glici %82,40 olarak bulunmus ve
lojistik regresyon analizinden daha basaril bir performans gosterdigi tespit edilmistir.

Chen vd. (2006), firmalarin finansal basari ve basarisizlik durumlarini 2 yil 6nceden tahmin edilebilirligini arastirmak tzere
2003 yilinda yapay sinir aglari, diskriminant analizi, lojistik regresyon analizi ve karar agaglari yonteminin kullanildigi modeller
olusturmuslardir. Sonuglara bakildiginda finansal basarisizlik tahminini en iyi yapan modelin 2001 yilina ait finansal oranlari
kullanan yapay sinir aglari modeli oldugunu tespit etmislerdir.

Chakraborty ve Sharma (2007), yaptiklari ¢alismada yapay sinir aglari ile finansal basarisizlik tahmin giicint 6lgmuslerdir.
Toplam 220 firmadan olugan 6rneklemde 145 firma basarili, 75 firma basarisiz olarak tespit edilmis ve finansal oranlar
yardimiyla olusturulan yapay sinir aglari modelinin basarili ve basarisiz firmalari 1, 2 ve 3 yil 6nceden yiiksek oranda dogru
siniflandirma yaptiklari gérilmustir.

Ravi ve Pramodh (2008), calismalarinda ispanya ve Tiirkiye’de banka finansal basarisizliklarini tahmin etmeyi amaglamislardir.
Yapay sinir aglari ile gelistirilen modelde &rneklem olarak ispanya veri seti icin 66, Tiirkiye veri seti icin 40 banka belirlenmis
olup, bagimsiz degisken olarak finansal oranlar kullaniimistir. Calisma sonucunda olusturulan yapay sinir aglari modeli ile
ispanya igin %96,60, Tiirkiye icin ise %100 oraninda dogru tahmin giicii elde edilmistir.

Wu vd. (2008), ¢oklu diskriminant analizi ve yapay sinir aglarini kullanarak isletmelerin basarili ve basarisiz olma durumlarini
ongodrmeyi amaglamislardir. Galisma 6rneklemi icin Cin’de faaliyet gosteren 32 firma belirlenmis ve bu firmalar basarili ve
basarisiz olarak iki gruba ayrilmistir. Bagimsiz degisken olarak 7 farkli finansal orani kullanarak gelistirdikleri her iki modelde
de isletmelerin finansal agidan basarisiz olma durumlarinin 1 yil ve 3 yil dnceden tahmin edilmesi amaglanmistir. Calisma
sonucunda hem 1 yil 6nceden hem de 3 yil 6nceden yapilan tahminlerin basari oraninin yapay sinir aglarinda daha yiiksek
oldugu belirlenmistir.

Akkaya vd. (2009), yaptiklari ¢alismada Tekstil, Kimya Petrol ve Plastik sektoriinde faaliyet gosteren firmalarin finansal
basarisizliklarinin bir yil dnceden tahmini igin yapay sinir aglari ile gelistirdikleri modelin %80 oraninda dogru tahmin yaptigi
sonucuna ulagsmiglardir.

Boyacioglu vd. (2009), Turkiye’de faaliyet gosteren bankalar igin finansal basarisizlik tahmini yapmislardir. Toplam 20 finansal
oranin kullanildigi ¢calismada yapay sinir aglari modeli ile destek vektor makineleri ve ¢ok boyutlu istatistiksel modellerin
tahmin giici karsilastiriimistir. Calisma sonucunda, ¢ok katmanl yapay sinir aglari modelinin diger modellere gére daha
basarili tahminde bulundugu tespit edilmistir.

Largani vd. (2012), iran’da Tahran Menkul Kiymetler Borsasi’nda faaliyet gdsteren firmalar lizerinde yaptiklari calisma ile
isletmelerde iflas tahmininde yapay sinir aglari modelinin kullanimini arastirmislardir. Calisma sonucunda finansal oranlari
kullanarak gelistirdikleri yapay sinir aglari modelinin iflas eden isletmeleri %82, iflas etmeyen isletmeleri ise %93 oraninda

DOI: 10.17261/Pressacademia.2021.1375 22



Journal of Economics, Finance and Accounting —JEFA (2021), Vol.8(1),p.17-30 Salur

dogru siniflandirdigini tespit etmislerdir. Dolayisiyla yapay sinir agi modelinin iflas tahmini igin kullanilabilir bir model oldugu
sonucuna ulagmisladir.

Altunoz (2013), bankalarin finansal basarisizhgini yapay sinir aglari modeli ile tahmin etmeye calismistir. Bu kapsamda
Turkiye’de faaliyet gosteren bankalardan TMSF’ye devrolunan bankalar basarisiz olarak belirlenmis ve bagimsiz degisken
olarak ise yine bu bankalara ait finansal oranlar kullaniimistir. Calisma sonunda yapay sinir aglari ile olusturdugu modelin 1 yil
ve 2 yil dncesinden yiiksek oranda finansal basarisizligl dogru tahmin ettigi sonucuna ulagmistir.

Civan ve Dayi (2013), saglik isletmelerinde finansal basarisizlik tahmini yaparak Altman Z-skoru ve yapay sinir aglari ile
gelistirdikleri modelleri karsilastirmiglardir. Calismada 2008-2012 vyillarina ait Zonguldak Kamu Hastaneleri Birligi'ne bagh
saglik isletmeleri veri seti olarak belirlenmis olup bagimsiz degisken olarak bu isletmelere ait finansal tablolardan elde edilen
finansal oranlar kullanilmistir. Calisma sonucunda yapay sinir aglari modelinin finansal basarisizlik tahmininde daha dogru
sonuglar verdigini gbzlemlemislerdir.

Yapilan galismalardan da gorilecegi Uzere, yapay sinir aglarinin kullanildigi finansal basarisizhik tahmin galismalarinin
tamaminda bagimsiz degisken olarak mali tablolardan elde edilen finansal oranlar kullaniimistir. Dolayisiyla yapilan literatiir
taramasi da dikkate alinarak ¢alismamizda da yapay sinir aglari ile finansal basarisizlik tahmin modeli olusturulurken bagimsiz
degisken olarak, belirledigimiz 6rneklemde yer alan isletmelerin mali tablolarindan elde edilmis finansal oranlardan
yararlanilacaktir.

4. BORSA iSTANBUL’DA iSLEM GOREN FIRMALAR UZERINE BiR UYGULAMA

Bu ¢alismanin amaci, yapay zeka teknolojilerinden olan yapay sinir aglari modeli kullanilarak isletmeleri finansal basarisizliga
diismeden 6nce uyaracak bir erken uyari modeli gelistirmektir. Yasanmasi muhtemel bir finansal basarisizlik durumunun
ongoriulmesiyle, isletme sahip ve yoneticilerine zamaninda miidahale firsati saglanmis ve bu sayede isletmenin faaliyetlerini
durduracak hatta iflasa striikleyecek bir finansal basarisizlik yasanmadan isletmelerini kurtarma imkani olacaktir.

Cahsmada yapay sinir aglari ile gelistirilecek 6ngori modelinde isletmelere ait finansal tablolardan elde edilen verilerle
olusturulan finansal oranlar kullanilacaktir. Galismamizda &rneklem sayisini genis tutmak adina sektdrel bir ayirim
yapilmamistir. Ancak yine de isletmeler arasindan 6zellikle holdingler, finansal kuruluglar ve sigortacilik sektériinde faaliyette
bulunan isletmeler farkh finansal &zellik gostermelerinden dolayr 6rneklem diginda tutulmustur. Ayrica yeni kurulmus
isletmeler de ¢alisma kapsamina alinmamistir. Zira yeni kurulmus isletmeler finansal basarisizliga ugrayacaklarinin izlenimini
tasisalar da bu durum yeni kurulmus isletmelerin bir 6zelligi olarak degerlendirilmis ve ¢alisma kapsamina alinmamistir.

Calismada, 2008-2013 yillari arasinda faaliyet gésteren ve BiST’te islem géren isletmeler &rnekleme dahil edilmis ve bu
kapsamda 72’si finansal basarisiz, 72’i basarili olmak Uzere toplam 144 isletmeden olusan bir drneklem belirlenmistir.
Bagimsiz degiskenlere ait veriler ise bu isletmelerin Kamuyu Aydinlatma Platformu (KAP) www.kap.org.tr adresinde
yayinlanan bagimsiz denetimden ge¢mis yillik finansal durum tablolari ve kapsamli gelir tablolarindan elde edilmistir.
Orneklem seciminde basarisiz ve basarili isletmelerin sayisinin esit sayida belirlenmesinin nedeni; yapay sinir aglarinin en iyi
o0grenmeyi gergeklestirebilmeleri igin, egitim verileri icindeki degisik durumlarin esit olarak temsil edilmesi gerekliligindendir.
Ayrica belirlenen 6rneklem egitim ve test/kontrol seti olmak Uzere iki alt kiimeye ayrilmistir. Egitim seti; yapay sinir aglarinin
egitilmesinde kullanilan bir alt kiimedir. Test/kontrol seti ise, agin karmasik iliskileri 6grenirken gormedigi bir alt kime olup
agin genellestirme yeteneginin dlgllmesinde kullanilir. Bu kapsamda ¢alismamizda, 144 isletmeden olusan toplam 6rneklem
setimiz 96 egitim seti (48 basarisiz, 48 basarili) ve 48 test/kontrol seti (24 basarisiz, 24 basaril) olmak tzere iki alt kimeye
ayrilmistir.

Calismada gelistirilecek olan model igin farkli yillara ait isletme verilerinin kullanilmasi, enflasyon etkisinin ihmal edildigini akla
getirmektedir. Ancak bagimsiz degisken olarak isletme finansal tablolarindan elde edilen finansal oranlarin kullaniimasi
sonucu bu etkinin ortadan kalktigi varsayilmistir. Ayrica, finansal oranlarin kullaniimasi, isletme blyUkligi ve sektor
farkhihklari nedeniyle ortaya gikabilecek olasi sorunlarin da kontrol altina alinmasini ve bu faktérlerin etkilerinin de en aza
indirilmesini saglamaktadir.

Calismada basarili ve basarisiz isletmelerin esit sayida belirlenmesinin temel nedeni, yapay zeka teknolojileri ile gelistirilecek
olan modellerin en iyi 6grenmeyi gerceklestirilebilmesi icin finansal agidan basarisiz ve basaril gibi farkli durumlarin esit olarak
temsil edilmesi gerekliligidir.

Calismada basarili ve basarisiz isletmeler belirlenirken belirli bir yil itibariyle yeterli sayida isletme bulunmadigindan ve
finansal basarisizlik tahmin galismalarinda siklikla karsilasilan bir durum oldugundan dolayi farkh yillarin verileri kullaniimigtir.
Basarisizlik baslangig yili olarak; iki yil ve daha fazla Ust Uste zarar eden isletmeler igin zararin ikinci yili, iflas eden isletmeler
icin iflas ettikleri yil, islem sirasi kapanan isletmeler igin islem sirasinin kapandigi yil, aktif blyukligi ve 6zkaynaklari bir 6nceki
yila gore %10 azalan isletmeler igin azalisin gerceklestigi yil, gozalti piyasasinda olan isletmeler igin ise gbzalti piyasasina
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alindiklari yil basarisizlik baslangig yili olarak kabul edilmistir. Bu kapsamda bir yil zarar etmis olmasina ragmen bir sonraki yil
tekrar kar eden isletmeler, diger bir ifadeyle iki yil Ust Uste zarar etmeyen isletmeler basarisiz olarak degerlendirilmemistir.

Cahsmada gelistirilen yapay sinir agi modeli MATLAB programindan vyararlanilarak gelistirilmistir. Program 6zellikle
mihendislik alaninda siklikla kullaniimakla birlikte sosyal bilimler alaninda da gittikge artan bir sekilde kullanilmaktadir.

4.1. Uygulamada Kullanilan Bagimsiz Degiskenler

Bugiine kadar yapilan finansal basarisizlik tahmin galismalarinin gogunda, bagimsiz degisken olarak finansal tablolardan elde
edilen finansal oranlarin kullanildigi gérilmektedir. Esasen isletmelerin finansal durumlarini degerlendirebilmek igin teorik
olarak ¢ok sayida finansal oran hesaplanmakla birlikte literatiirde 6nemli kabul edilen ve yaygin olarak kullanilan oranlar
¢alismanin bagimsiz degiskenlerini olusturacak olan finansal oranlar olarak segilmektedir. Dolayisiyla bu galismada da
bagimsiz degisken olarak isletmelere ait finansal tablolardan elde edilen, literatiirde tizerinde birlesilen ve 6nemli kabul edilen
finansal oranlar segilmis ve kullaniimistir. Belirlenen 20 finansal oran, 4 temel grupta siniflandirilarak Excel programi
yardimiyla hesaplanmistir.

S6z konusu oranlar Tablo 2’de verilmis olup, bu oranlar isletmelerin 12 aylk finansal tablolarindan elde edilen veriler
yardimiyla hesaplanmistir.

Tablo 2: Bagimsiz Degisken Olarak Kullanilan Finansal Oranlar

FiINANSAL ORANLAR

Likidite Oranlar
X1 Cari Oran
X2 Likidite (Asit-Test) Orani
X3 Nakit Orani

Finansal Yapi Oranlari

Xa Finansal Kaldirag Orani

Xs Kisa Vadeli Yabanci Kaynaklarin Toplam Kaynaklara Orani

Xs Uzun Vadeli Yabanci Kaynaklarin Toplam Kaynaklara Orani

X7 Uzun Vadeli Yabanci Kaynaklarin Devamli Sermayeye Orani

Xs Duran Varliklarin Ozkaynaklara Orani

Xg Donen Varliklarin Toplam Varliklara Orani

Faaliyet Oranlan
X10 Stok Devir Hizi
Xu Alacak Devir Hizi

X12 Calisma Sermayesi Devir Hizi

X3 Duran Varlik Devir Hizi

Xia  Ozkaynak Devir Hizi
Xis Aktif Devir Hizi

Karhhk Oranlari

Xie Ozkaynagin Karlihg Orani (Mali Rantabilite)

X7 Faiz ve Vergi Oncesi Karin Toplam Kaynaklara Orani (Ekonomik Rantabilite)

Xis  Toplam Varliklarin Karlihgi Orani
X1 Brut Kar Marji
X20 Net Kar Mariji

4.2. Modelin Geligtirilmesi

Oncelikle modelin olusturulabilmesi igin yapay sinir aginin mimarisi, 6grenme kurali ve hata hesaplama orani, girdi ve gikt
katmani ile gizli katmanlarin sayisi, momentum terimi, aktivasyon fonksiyonu ve 6grenme adimi gibi parametrelerin
belirlenmesi gerekir. Ancak yapay sinir agi modellerinin gelistiriimesinde kullanilacak herhangi bir metodoloji olmadigi igin,
uygun parametrelerin belirlenmesinde deneme-yanilma yoéntemi kullanilmakta ve c¢ok sayida test yapilmaktadir.
Calismamizda da bu kapsamda uygun mimarinin belirlenerek basarili bir model gelistirilmesi igin ilgili parametrelerin ¢ok
degisik kombinasyonlari kullanilarak ¢ok sayida model gelistirilmis ve gerek egitim seti lizerinde gerekse de test seti lizerinde
en iyi performansi gésteren ag belirlenmistir. Agin egitimi icin basarisizliktan bir yil dnceki veriler kullaniimigtir.
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Yapay sinir ag1 6grenmesini kolaylastirmak, egitim algoritmasinin gereksinimlerini karsilamak ve hesaplama problemlerinden
kaginmak igin tek diize veriler olusturmak amaciyla verilerin 6n isleme tabi tutulmasi tavsiye edilmektedir (Torun, 2007; 94).
Bu nedenle ¢alismamizda da veriler 6n isleme tabi tutulmustur. On islem olarak biitiin degerler 1’den kiigiik olacak sekilde
(en bliyligli 1 olmak tizere) belirlenen bir katsayiya b&liinerek normalize edilmistir. On islem sonucu diger verileri ok anlamsiz
ve kiguk degerlere donustirecek olan bazi isletmelere ait veriler ise dikkate alinmamistir.

Calismamiz kapsaminda deneme-yanilma yontemine gore ¢ok sayida model olusturulduktan sonra belirlenen en uygun
mimariye sahip agin parametreleri Tablo 3’te belirtilmistir.

Tablo 3: En iyi Performansa Sahip Agin Parametreleri

Agin Turi Cok Katmanli ileri Beslemeli

Agin Algoritmasi Geri Yayihm

Ogrenme Tiirii Danismanli Ogrenme

Girdi Katmanindaki N6ron Sayisi 20

Gizli Katman Sayisi 5

Cikti Katmanindaki Noron Sayisi 1

Momentum Katsayisi 0,80

Ogrenme Orani 0,015

Ogrenme Adimi 50.000

Transfer Fonksiyonu Pirelin, Tanjant ve Logistic Sigmoid

Cok katmanl ileri beslemeli ve geri yayilim algoritmasina sahip agin mimarisi 1 girdi katmani, 5 gizli katman ve 1 de gikti
katmanindan olusmustur. Girdi katmaninda 20 (20 adet bagimsiz girdi degiskenine karsilik olarak), gizli katmanlarda ise
sirasiyla 18, 14, 10, 8 ve 5, ¢ikti katmaninda ise 1 (2 adet bagimli ¢ikti degerine karsilik olarak) néron bulunmaktadir. Girdi
katmanindaki néronlarda aktivasyon fonksiyonu olarak purelin, diger katmanlarda ise tanjant sigmoid ve logistic sigmoid
fonksiyonlari kullanilmistir. Bu galismada gelistirilen en iyi performansa sahip yapay sinir aginin mimarisi ise Sekil 1’de
goraldigu gibidir:

Figiir 1: En lyi Performansa Sahip Agin Mimarisi

En uygun parametrelerle egitilen agdan, test setindeki isletmelere ait finansal oranlardan elde edilen verilerle karsilagtirmak
Gzere giktilar elde edilmistir. Elde edilen yapay sinir agi ¢iktilari yanlis siniflandirma maliyetlerinin esit oldugu varsayimi altinda,
“0,50” kopus degeri esas alinarak tahmin gruplarina ayrilmistir. Bu kapsamda, yazilimdan elde edilen yapay sinir agi ¢iktisi
“0,50” den bilyiik olan isletmeler “basarili”, kiiglik olan isletmeler ise “basarisiz” olarak gruplandiriimistir. Daha sonra ise
veriler programa sunulmadan dnce belirli kriterlere gore finansal basari durumu belirlenen isletmeler yapay sinir agi ¢iktisina
gbre yapilan gruplandirmayla karsilastirilarak yapay sinir aglariyla olusturulan modelin finansal basarisizik tahmin
performansi olgtlmstir.

Cahsmamizda gelistirdigimiz en iyi parametrelerle egitilen yapay sinir aginin egitim araci Sekil 2’de, 6grenme grafigi ise Sekil
3’teki gibidir:
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Figilir 2: YSA’nin Egitim Araci
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5. BULGULAR VE DEGERLENDIRME

Yapay sinir agi egitim verilerindeki hatalar sifirlanincaya kadar egitimi stirdirmektedir. Bu ylizden yapay sinir aginin dogru
siniflandirma orani egitim seti Uzerinden degil test seti lizerindeki sonuglara gore yapilmistir. Test setinde yer alan
isletmeler igin yapay sinir agi ¢iktilari ve tahminler Tablo 4’te verilmistir.

Tablo 4: YSA Modelinin Sonuglari ve Tahminleri

Sira Hisse Basari YSA Sira Hisse Basari YSA

No Kodu Durumu Ciktisi Tahmin No Kodu Durumu Ciktisi Tahmin
1 AEFES 1 0.9861 1 25 ECYAP 0 0.0324 0
2 AFMAS 1 0.9901 1 26 EKIZ 0 0.0021 0
3 AKCNS 1 0.9865 1 27 EMNIS 0 0.2777 0
4 AKSA 1 0.9979 1 28 ENKAI 1 0.9968 1
5 ALCAR 1 0.9979 1 29 ESCOM 0 0.0985 0
6 ALKA 1 0.9984 1 30 FMIZP 1 0.9866 1
7 ALKIM 1 0.9981 1 31 FRIGO 0 0.5523 0
8 ANELT 0 0.0028 0 32 GEREL 0 0.9691 1
9 ARSAN 0 0.0203 0 33 HEKTS 1 0.8339 1
10 ASLAN 0 0.1318 0 34 INDES 1 0.9572 1
11 ASUZU 0 0.0042 0 35 INTEM 0 0.0034 0
12 BAKAB 1 0.9981 1 36 IZOCM 1 0.9982 1
13 BIMAS 1 0.9958 1 37 KENT 1 0.9979 1
14 BISAS 0 0.0025 0 38 KNFRT 0 0.8770 1
15 BOSSA 1 0.9439 1 39 KRSTL 0 0.3437 0
16 BOYP 0 0.0223 0 40 LINK 1 0.9868 1
17 BSOKE 1 0.9601 1 41 MAKTK 0 0.0025 0
18 BURVA 0 0.0066 0 42 MRSHL 1 0.9949 1
19 CBSBO 0 0.0114 0 43 PKENT 0 0.0081 0
20 CCOLA 1 0.4294 1 a4 PRTAS 0 0.0040 0
21 DENTA 1 0.9493 1 45 SASA 0 0.0068 0
22 DESA 1 0.6270 1 46 TIRE 0 0.0034 0
23 DMSAS 1 0.9939 1 47 TUKAS 0 0.0022 0
24 DOAS 1 0.9938 1 48 VIKING 0 0.0025 0

Tabloya gore GEREL ve KNFRT hisse kodlarina sahip isletmeler igin ger¢ek durumla yapay sinir aglari giktisina gére yapilan
tahmin eglesmemistir. Diger isletmeler igin ise gelistirilen modelin dogru siniflandirma yaptigi ve gergek durumla ve yapay
sinir aglari giktisina gore yapilan tahminlerin eglestigi gériilmektedir.

isletmelerdeki finansal basarisizligin bir yil éncesinden tahmin edilmesine yénelik olarak gelistirilen yapay sinir aglar
modelinin egitim seti lizerindeki sonuglarinin test seti Gizerinden test edilmesiyle elde edilen sonuglarin performansi ise
Tablo 5’te belirtilmistir.

Tablo 5: YSA’nin Test Seti Uzerindeki Dogru Siniflandirma Performansi

Tahmin Edilen Grup

Gergek Gru
¢ P Basarisiz Bagsarili
Basarisiz 24 22 0
Bagaril 24 2 24

Toplam Dogru Siniflandirma Orani = (22+24) / 48 = %95,83

Tabloya gore yapay sinir aginin test setindeki 24 basarisiz isletmenin 22’sini (%91,66) ve 24 basarili isletmenin ise 24’Un{
(%100) dogru olarak siniflandirdigi gérilmektedir. Diger bir ifadeyle, gelistirilen yapay sinir agi modeli yanhs tahminle 24
basarisiz isletmeden 2’sini basarili olarak siniflandirirken; basarili isletmelerin ise tamamini dogru olarak siniflandirmistir.
Bu kapsamda yapay sinir aginin neden oldugu Tip | hata orani %8,33 iken Tip Il hata orani ise 0’dir. Netice olarak yapay
sinir agl modelinin toplam dogru siniflandirma orani %95,83 olarak gergeklesmistir. Bu da yapay sinir agiyla finansal
basarisizliktan bir yil 6ncesi icin gelistirilen modelin oldukga iyi bir siniflandirma yaptigini géstermektedir.

6. SONUG

Temel amaci kar elde etmek olan ve teorik olarak faaliyetlerini sonsuza kadar slrdirecekleri varsayilarak sinirsiz d6mri
oldugu kabul edilen isletmeler bu hayat seyirleri igerisinde finansal basarisizlikla karsi karsiya kalabilmektedirler. Bu
basarisizlik, gegici nedenlerle mali yikiimliluklerin karsilanamamasi olabilecegi gibi isletme varliklarinin tasfiye edilmesiyle
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iflasa kadar uzanan bir durum da olabilir. isletmelerin finansal basarisiziga ugramalari sadece kendi paydaslarina degil ayni
zamanda Ulke ekonomilerine de ciddi maliyetler yiiklemektedir. Zira bir (ilke ekonomisinde basarisiz isletmelerin
sayisindaki artis, istihdam ve refah duzeyi ile ilgili olumsuz sonuglara neden olacaktir. Dolayisiyla bireysel ve sosyo-
ekonomik etkilere sahip finansal basarisizligin 6ngériilerek dogru olarak tahmin edilebilmesi hem makro hem de mikro
diizeyde 6nem arz etmektedir. Bu kapsamda finansal basarisizlik ¢alismalarinin son vyillarda finans alaninin 6nemli
arastirma konularindan biri oldugu ve bu konuda ¢ok sayida arastirma yapildigi gorilmektedir. Bu yapilan ¢alismalarda tek
degiskenli modellerden ¢ok degiskenli istatistiki yontemlere ve yapay zekd uygulamalarina kadar ¢ok farkli yontemler
kullaniimistir. Ancak her kosul ve ortamda kullanilabilecek hatasiz bir tahmin yéntemi ve 6ngérii modelinin olmamasindan
dolayi, farkli verilerle ve farkli yontemlerle uygun model bulma arayisinin devam etmesine sebep olmaktadir. Bu nedenle
bu ¢alismada da literatiirde farkli galismalarda kullanilan 20 finansal oran segilerek yapay zekd modellerinden olan yapay
sinir aglari ile bir tahmin modeli gelistirilmistir.

Finansal basarisizlik tahmin ¢alismalarinda en fazla kullanilan gok degiskenli istatistiki yontem ¢ok degiskenli diskriminant
analizleri olmakla birlikte bu yontem ilk defa Altman (1968) tarafindan s6z konusu g¢alismada gelistirilen Z-skor modeli
adiyla kullanilmistir. Modelde 5 farkli finansal oran kullanilarak gruplar arasi siniflandirma yapilmistir. Bu galismada yaygin
olarak kullanilan Altman’in Z-skor modeli yerine yapay sinir aglari modelinin tercih edilmesinin nedeni yapay sinir aglarinin
tek degiskenli ve ¢ok degiskenli istatistiksel modeler gibi varsayimlara gereksinim duymadan, ¢ok sayida degisken igeren
ve karmasik problemlerin ¢ézimiinde daha basarili siniflandirma yapabilmesi etkili olmustur. Yapay sinir aglari modeli
olarak ise ¢ok katmanli ileri beslemeli ve geri yayilim algoritmasina sahip bir sinir agi tercih edilmistir.

Calismada isletmelerdeki finansal basarisizligin 1 yil 6ncesinden tahmin edilebilmesi igin gelistirilen yapay sinir agi
modelinin test setindeki 24 basarisiz isletmenin 22’sini (%91,66) ve 24 basaril isletmenin ise 24’ini (%100) dogru olarak
siniflandirdigi gorilmustiir. Model basarili isletmelerin dogru siniflandirilmasinda sifir hatayla %100 dogrulukla
siniflandirma yaparken; basarisiz isletmelerden sadece 2’sini basaril olarak siniflandirmistir. Toplamda ise yapay sinir agi
modelinin dogru siniflandirma orani %95,83 olarak gergeklesmistir.

Calismada elde edilen bulgular neticesinde yapay sinir aglarinin isletmelerdeki finansal basarisizhigin 6ngorilmesinde
yuksek derecede dogru siniflandirma yaparak etkili bir tahmin modeli oldugu sonucuna varilmistir. Bu nedenle, isletme
sahip, ortak ve yoneticileri ile isletmeye kredi saglayan kisi ve kuruluslarin, potansiyel yatirimcilarin ve devletin finansal
basarisizligin tahmininde yapay sinir aglari teknolojilerinden yararlanmalari hem hizli hem de yiiksek oranda dogru karar
alabilmelerine imkan taniyacaktir.

Yapay sinir aglarinin tim bu olumlu yénlerine ve basarili sonuglarina ragmen unutulmamasi gereken bir nokta vardir. Yapay
sinir aglari modelinin en dnemli dezavantajlarindan biri agin kara kutu mantiginda hareket etmesidir. Yani elde edilen
modele iliskin katsayilarin agin igindeki agirliklarinin heniiz yorumlanamamasi ve ¢ok sayida deneme-yanilma yontemiyle
uygun parametrelerin belirlenmesi sonucu Uretilen bilgi agin iginde sakh kalmaktadir. Bu konuda yapilan ¢calismalar halen
devam etmekte olup, bundan sonraki calismalarda Uretilen bilginin de agin disina ¢ikarilarak kara kutu mantigindan
kurtulan modellerin gelistiriimesiyle yapay sinir aglari ile finansal basarisizlik tahmininin daha iyi sonuglar verecegi
disunitlmektedir.
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ABSTRACT

Purpose - The purpose of this study is to examine the effect of export, import, and renewable energy consumption on the ecological footprint
for the period 1990-2015 in Turkey.

Methodology - In this study, firstly Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests were applied. Then, long-term
relationships between variables were investigated by Johansen Cointegration Test. Finally, the long-term elasticity coefficients were
estimated with the Fully Modified Ordinary Least Square (FMOLS), Dynamic Ordinary Least Squares (DOLS) and Canonical Cointegrating
Regression (CCR) Models.

Findings- The ADF and PP unit root test results showed that the variables generally contain unit root at level value. When the first difference
of the variables was taken, the series became stationary. The Johansen Cointegration Test findings demonstrated that there is a cointegration
relationship between the variables. According to the FMOLS, DOLS and CCR models that predicted long-term elasticity coefficients, while the
renewable energy consumption and export reduced the ecological footprint, the import increased the ecological footprint.

Conclusion- The analysis results showed that the variables of export and renewable energy consumption improve environmental quality in
Turkey. The rate of consumption of natural resources is greater than the production rate in Turkey. This situation gradually increases the
ecological deficit in the economy. The success of the economy in sustainable development depends on reducing the ecological deficit. First
of all, dependency on imported resources should be reduced, and investments aimed at preserving and increasing biological capacity should
be increased. In addition, priority should be given to using renewable energy rather than fossil-based energy consumption. Economic policies
that can be implemented in this direction have a critical importance.

Keywords: Export, import, renewable energy consumption, ecological footprint, Turkey.
JEL Codes: Q57, F18, F14

1. INTRODUCTION

The production model that has become widespread on a global scale in order to achieve sustainable development goals is
expressed with the concept of “green economy”. In the process of green economic transformation, which is a low-carbon
economy, it is foreseen to protect the environment and increase competitiveness with cleaner production and eco-efficiency
in production sectors (Ozsoy, 2015:200).

Increasing environmental problems on a global scale caused new concepts such as eco-city, ecological energy, green
certificate, eco-label and ecological footprint to be included in the literature. Ecological footprint refers to the pressure on
the environment that arises as a result of human activities. It is an indicator of human impact and environmental degradation
(Simsek and Bursal, 2019:454). The concept of ecological footprint has been scientifically included in the literature since the
1990s. This concept emerged with the studies of Wackernagel and Rees after 1990 (Wackernagel 1991,1994; Rees 1992,1996;
Wackernagel and Rees 1998). According to McDonald and Patterson (2004), the ecological footprint is a criterion as “carrying
capacity”, that is, showing how much of our existing capacity we have or could not carry to the next time period. Ecological
footprint is a system designed to compare the biocapacity generated by the ecosystem in order to tolerate the consumption
of biological resources by humans and the wastes generated by this consumption (Kitzes et al., 2009:1992).

DOI: 10.17261/Pressacademia.2021.1376 31


mailto:batopcu@kayseri.edu.tr
http://doi.org/10.17261/Pressacademia.2021.1376

Journal of Economics, Finance and Accounting —JEFA (2021), Vol.8(1),p0.31-38 Altay Topcu

According to the definition of the World Wide Fund for Nature (WWF), the ecological footprint, which measures
environmental sustainability, is expressed as biologically fertile land and water areas that are necessary to produce with the
existing technology the resources that consumed by an individual or society. The ecological footprint of consumption and
biological capacity are considered as two important indicators in determining the ecological footprint. The ecological footprint
of consumption refers to the renewable natural resources we use to produce products consumed by society. Biological
capacity is an indicator of the capacity of a geographical region to produce renewable natural resources. If the amount of
ecological footprint of consumption per capita exceeds the per capita biological capacity, it means that the consumption
patterns of the people living in that region cannot be sustained (WWF, 2012:6).

In Turkey, according to the WWF report, in 2007, the ecological footprint of consumption per capita is 2.7 global hectares
(gha). This value corresponds to 50% more of the global biocapacity per capita. In other words, when everyone in the world
consumes as much as an average Turkish citizen, we will need 1.5 planet Earth to meet the ecological footprint of
consumption with natural resources. Turkey, especially in recent years because it quickly consumes natural resources
according to the speed of self-renewal, it is among the ecologically debtor countries around the world. The main reason for
the existence of today’s biocapacity deficit in Turkey is population growth in recent years. (WWF, 2012:7).

Turkey, during the period 1961-1984 has permanently given biocapasity reserve surplus and at the end of this period,
biological capacity has been equaled to the ecological footprint. During the 1984-2017 period in Turkey, the ecological
footprint per capita exceeded permanently the biocapacity. In other words, the biocapacity deficit has generally increased.
in 2017, biocapacity per capita was 1.4 gha, while the ecological footprint was 3.5 gha. Therefore, biocapacity deficit per
capita reached 2.1 gha (Global Footprint Network, 2021). This situation shows that there is a serious environmental
degradation and the renewable natural resources production capacity is running out in Turkey. Therefore, there is a need for
policy implementations that will at least reduce this deficit in the country (Global Footprint Network, 2021).

In this study, it is aimed to analyze the effect of export, import and renewable energy consumption on the ecological footprint
for the period 1990-2015 in Turkey. The studies using ecological footprint as dependent variable in the empirical literature
have carried out recently and are still up-to-date. The study is important in terms of contributing to the current literature in
this field. The study consists of five parts. Empirical literature is included in the second part of the study, following the
introduction. In the third part, data set and econometric model are given. In the fourth part, empirical findings are evaluated.
The fifth part discusses the results and policy preventions.

2. LITERATURE REVIEW

In the literatiire, a summary of the studies in which ecological footprint was used as the dependent variable is shown in Table
1. Table 1 includes studies which the ecological footprint is analyzed especially in terms of trade, export, import, renewable
and non-renewable energy consumption variables.

Table 1: Literature Review on Ecological Footprint

Author/Authors Country/Region  Period Methodology  Results
Destek et al. (2018)  EU Countries 1980-2013 MG-FMOLS NRE increases EF, while REN and TRDO
MG-DOLS decrease EF.
DCCE-MG
Solarin and 20 Countries 1982-2013 AMG NRE and GDP cause environmental
Al-Mulali degradation for all countries.
(2018)
Ulucak and 45 Countries 1961-2013 CUPFM the EKC Hypothesis is validated for countries
Bilgili by income level included in the analysis.
(2018)
Wang and 14 Sub-Saharan ~ 1990-2014 AMG REN improves environmental quality, while
Dong African GDP, NRE, and URB impair environmental
(2019) countries quality.
Dogan et al. (2019) MINT 1971-2013 Panel ARDL the EKC Hypothesis is valid for MINT

countries. NRE, URB, and FD increase EF. The
effects of EXP and IMP on environmental
degradation are negative and positive,
respectively.

DOI: 10.17261/Pressacademia.2021.1376 32



Journal of Economics, Finance and Accounting —JEFA (2021), Vol.8(1),p0.31-38 Altay Topcu

Mikayilov Azerbaijan 1996-2014 Time-Varying NRE and TRD increase EF.
etal. Coefficient
(2019) Cointegration
Approach
Nathaniel South Africa 1965-2014 ARDL URB and NRE increase environmental
et al. degradation.
(2019)
He et al. Malaysia 1978-2013 ARDL GDP, TRDO, and NRE increase EFP.
(2019)
Langnel and Ghana 1971-2016 ARDL GLO, EC from fossil-fuel based energy source,
Amegavi (2020) GDP and URB affect positively EF.
Nathaniel and Khan ~ ASEAN 1990-2016 AMG the analysis results show that NRE
(2020) Countries consumption, GDP, TRD increase the EF. on

the other hand REN consumption reduces EF
in across the country, however, this effect is
statistically insignificant.

Apaydin (2020) Turkiye 1980-2014 ARDL GLO increases EFCONS, EFPROD, EFIMP. it
FMOLS has a decreasing effect on EFEXP. Although
DOLS the effects of GDP on EFCONS, EFPROD,

EFIMP are also positive, it has a statistically
insignificant effect on the EFEXP.

Sharif et al. Turkiye 1965Q1- QARDL REN consumption decreases EF in long term.

(2020) 2017Q4. However, GDP and NRE impact positively EF
in long-short term.

Destek and 24 OECD 1980-2014 FMOLS While REN consumption reduces EF, NRE

Sinha Countries DOLS consumption increases EF.

(2020) CCEMG

Alvarado et al. 77 Countries 1996-2016 FMOLS the increasing R&D, GVA-A, and TRD

(2021) decrease EF and increase AQ. In other words,

these variables decrease mitigate air and soil
degradation.

Sharma et al. (2021)  South and 1990-2015 CS-ARDL the increased use of REN has significantly
Southeast Asia reduced EF. DENS increases EF. the impact of
Countries LEX on EF is found positive but insignificant.

Note: EFEXP: Ecological Footprint of Export; EFIMP: Ecological Footprint of Import; EFPROD: Ecological Footprint of Production; EFCONS:
Ecological Footprint of Consumption; EC: Electricity Consumption; R&D: Research and Development; AQ: Air Quality; DENS: Population
Density; EF: Ecological Footprint; GVA-A: Agriculture, Forestry, and Fishing, Value Added; URB: Urbanization; GDP: Per Capita Income; REN:
Renewable Energy; NRE: Non-Renewable Energy; GLO: Globalization; IMP: Import; EXP: Export; LEX: Life Expectancy; TRD: Trade; TRDO:
Trade Openness, FD: Financial Development.

3. MODEL, DATA AND ANALYSIS RESULTS
3.1. Estimated Model and Data Definitions

In this study, in the case of Turkey during the period 1990-2015, the effect of export, import, and renewable energy
consumption on the ecological footprint was investigated. The data and data definitions used in the analysis are shown in
Table 2.

Tablo 2: Definition of Variables

Variables and Their Symbols Measurement of Variables Source of Data
Ecological Footprint-EF Global Hectares Per Capita GFN (2021)
Renewable Energy-REN % of total energy consumption WDI (2020)
Exports of Goods and Services-EXP % of GDP WDI (2020)
Imports of Goods and Services-IMP % of GDP WDI (2020)

Source: Global Footprint Network-GFN, 2021; World Development Indicators-WDI, 2020.
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The natural logarithms of all variables included in the analysis are taken. The model estimated in the study is as follows:
LEF;; = a + b;LREN;; + b,LEXP;; + b3LIMP;, (1)
3.2. Analysis Results

In the study, ADF and PP unit root tests were applied to decide whether the series are stationary or not. After determining
the existence of unit root between series, the existence of long-term relationship between variables was investigated by the
Johansen Cointegration Test. The long-term elasticity coefficients of the variables were estimated with the FMOLS, DOLS, and
CCR Models. The ADF test, improved by Dickey and Fuller (1981), includes the regression of its delayed value and delayed
differences of the series whose stationarity is to be investigated. The equation in which the ADF test is applied is as follows:

AV, = a + B + 6Yp_qy + O XAYp_q) + & (2)

In equation 2, A is the difference processor and &, is the static error term. In the unit root test, the length of the lag that will
make the error term white noise for each series can be determined according to the Akaike and Schwartz information criteria.
In the ADF test, the null hypothesis is that the undifferentiated series carry unit root, that is, they are not stationary. For this,
in the null hypothesis, it is tested whether the coefficient § is statistically equal to zero. The fact that the coefficient § is
statistically significant means that this hypothesis will be rejected. In this case, the series are stationary (Kizilgél, 2006: 57).

Although the ADF test is a widely used test among unit root tests, the PP test developed by Phillips and Peron (1988) was
created to eliminate the deficiencies in the ADF test. This test is differs from the ADF test in that it deals with the serial
correlation and variance problem that occurs in errors. Instead of adding lagged values in order to prevent autocorrelation in
the ADF equation, the authors also rearranged the t statistics by estimating the DF equation. The equation for this test is as
follows:

AY; = a¥e_q + x5 + & (3)

In equation 3, « = p — 1, x, is the deterministic component expressing the “constant” or “constant and trend”. In the PP
test, the basic hypothesis is that there is a unit root and the hypotheses are set as Hy: @ = 0 and H;: a < 0. The asymptotic
distribution of the test statistics is the same as with the ADF test. Therefore, the test statistic is compared with the MacKinnon
critical values (Caglayan and Sagakli, 2006:124). the unit root test results of the estimated model are presented in Table 3.

Table 3: Unit Root Test Results

For Intercept ADF Test Results PP Test Results

Variables Level First Difference Level First Difference
Dependent LEF -0.961440 -4.036530* -0.908312 -4,167000*
Variable (0.7507) (0.0050) (0.7685) (0.0037)
LREN -1.119494 -6.243789* -1.044814 -6.787178*
(0.6916) (0.0000) (0.7207) (0.0000)
Independent LEXP -2.632494 -4.427253%* -2.754352*** -6.500076*
Variables (0.1006) (0.0022) (0.0793) (0.0000)
LIMP -2.226207 -4.398468* -2.072538 -5.252327%*
(0.2025) (0.0023) (0.2565) (0.0003)

For Trend and Intercept

ADF Test Results

PP Test Results

Variables Level First Difference Level First Difference
Dependent LEF -3.165402 -3.947381** -2.531151 -4.001807**
Variable (0.1148) (0.0256) (0.3117) (0.0229)
LREN -2.70413 -6.098187* -2.653246 -6.800184*
(0.2432) (0.0002) (0.2622) (0.0001)
Independent LEXP -2.642239 -4.680365* -2.574347 -8.062677*
Variables (0.2666) (0.0057) (0.2936) (0.0000)
LIMP -3.655517** -4.423994* -2.660692 -5.577353*
(0.0459) (0.0098) (0.2594) (0.0007)

Note: *, **, and *** demonstrate the statistical significance of the coefficients at 1%, 5%, and 10% levels, respectively. Values in parentheses
represent the probability values of coefficients.
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After examining the stationary properties of the variables, it was investigated whether there is a long-term relationship
between these variables by the Johansen cointegration method. Johansen (1988) and Johansen and Juselius (1990) use the
maximum eigen value and trace statistics to determine the the existence of this relationship. These tests can be expressed as
in equation 4 and 5:

Jtrace = _TZ?:r+1 In(1 - yi) (4)
Jmax = =T In (1 =yp4q) (5)

In equations 4 and 5, T is the sample size and y; is the largest canonical relationship. In the maximum eigen value test, the
existence of at most r cointegration vectors is tested against the alternative hypothesis claiming the existence of r+1
cointegration vector. On the other hand, in the trace test, the presence of at most r cointegration vector is tested against the
alternative hypothesis that claims the existence of at least r+1 cointegration vector (Sinan, 2018:688; Ozcan and Ari,
2013:111).

In the study, before the cointegration test, the most appropriate lag length was determined by running the VAR process
among the variables. Accordingly, 2 delay lengths were chosen as the optimal delay length. In this framework, the results of
the Johansen Cointegration test are shown in Table 4.

Table 4: Johansen Cointegration Test Results

Trace Test Results*

H, Eigenvalue Trace Critical Value Prob

Hypothesis Statistic (5%) Value
r =0* None* 0.787433 67.72297 47.85613 0.0003
r <1* Atmost1* 0.620016 32.10749 29.79707 0.0266
r<2 Atmost2 0.280331 9.852110 15.49471 0.2923
r<3 Atmost3 0.094609 2.285937 3.841466 0.1305

Max Eigen-Value Test Results**

H, Eigenvalue Max Eigen Critical Value Prob

Hypothesis Statistic (5%) Value
r = 0* None* 0.787433 35.61547 27.58434 0.0038
r<1* Atmost1* 0.620016 22.25538 21.13162 0.0346
r<2 Atmost2 0.280331 7.566173 14.26460 0.4245
r<3 Atmost3 0.094609 2.285937 3.841466 0.1305

* The Trace statistic indicates that there is two cointegrated vector at 5% significance level.
** The Maximum Eigen-value statistic indicates that there is two cointegrated vector at 5% significance level.

Table 4 shows the trace and maximum eigen value test statistics. In the hypotheses section, tests are carried out with the
numbers of cointegrated equations. The hypotheses are as follows: first hypothesis there is no cointegrated vector, second
hypothesis there is at most 1 cointegrated vector, third hypothesis there are at most 2 cointegrated vectors. As seen in Table
4, the trace and eigen value statistics for the first and second hypotheses are higher than the critical value. According to the
both test results, the first hypothesis is rejected at the 5% significance level and the second hypothesis is accepted. In other
words, all test results show that there are two long-term vector relationships between variables. According to this result, it
is concluded that there is a significant long-term relationship between the ecological footprint and export, import, and
renewable energy consumption.

After finding the cointegration relationship between the variables, the long-term elasticity coefficients of the series were
estimated using FMOLS, DOLS and CCR Models. Estimation results are shown in Table 5. According to the FMOLS, DOLS and
CCR estimation results, a 1% increase in LREN causes to a decrease in LEF 0.31%, 0.27% and 0.31%, respectively. In other
words, the renewable energy consumption has a negative impact on Turkey’s ecological footprint, and this effect is
statistically meaningful at 1% significance level.

On the other hand, according to the all estimation results, a 1% increase in LEXP causes to a decrease in LEF 0.21%, 0.40%
and 0.24%, respectively. In other words, export of goods and services has a negative effect on Turkey’s ecological footprint.
While this effect is statistically meaningful at 5% significance level according to the FMOLS and CCR estimation results, it is
statistically meaningful at 1% significance level according to the DOLS estimation result.
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the another result obtained from the models of FMOLS, DOLS, and CCR is that the import of goods and services increases
Turkey'’s ecological footprint at 1% significance level. It is concluded that a 1% increase in LIMP among these models causes
to an increase in LEF 0.35%, 0.58 and 0.39%, respectively. The results obtained in the analysis are consistent with the
theoretical and empirical literature.

Table 5: Estimation Results

Dependent Variable: LEF

Methods
FMOLS DOLS CCR
Independent Coefficients Coefficients Coefficients
Variables
LREN -0.314526* -0.274063* -0.317030*
(0.0000) (0.0000) (0.0000)
LEXP -0.210106** -0.401018* -0.248875**
(0.0174) (0.0000) (0.0204)
LIMP 0.355959* 0.584305* 0.390855*
(0.0011) (0.0000) (0.0018)
C 0.629734* 0.520305* 0.636493*
(0.0013) (0.0010) (0.0010)
R? 0.824564 0.984617 0.818114

Note: * and ** indicate the statistical significance of the coefficients at 1% and 5% significance levels, respectively. Values in parentheses
represent the probability values of coefficients.

4. CONCLUSION AND POLICY RECOMMENDATIONS

Emphasizing the concept of ensuring the continuity of life and leaving a sustainable environment to future generations, the
ecological footprint measures the biological capacity required to reproduce the consumed natural resources and to neutralize
the waste generated. Biological capacity is an indicator of a region’s capacity to produce natural resources. In this study, in
Turkey the relationship between the ecological footprint, export, import, and renewable energy consumption was examined
for the 1990-2015 period. According to the findings of the study in which the ecological footprint is used as the dependent
variable, the export and renewable energy consumption in the said period reduce the ecological footprint, while the import
has an increasing impact on the ecological footprint.

In general, studies in the empirical literature examine the effect of trade variable or trade openness variable on ecological
footprint. Findings obtained in these studies show that the trade variable raises the ecological footprint. In this study, the
effects of export and import flows on the ecological footprint were examined separately. The findings obtained are consistent
with the study of Dogan et al. (2019). In addition, considering that worldwide import flows are more than export flows, the
results obtained in the study are consistent with the studies of He et al. (2019), Nathaniel and Khan (2020) and Mikayilov et
al. (2019), which examine the effect of trade on the ecological footprint. Findings obtained in all studies including renewable
energy consumption revealed that this variable reduces the ecological footprint. In this respect, the study is consistent with
the literature reviewed.

Due to the consumption rate of natural resources is greater than the rate of production in Turkey, Turkey’s ecological deficit
has grown steadily. According to the WWF report 2012, the ecological footprint of consumption per capita in Turkey is equal
to the world average, while the biological capacity per capita is below the world average. This situation shows that the people
living in Turkey have a higher the ecological debt than the world average. Since 1989, in Turkey, imported from abroad, the
amount of natural resources are more than the amount of natural resources are exported. Therefore, Turkey’s ecological
trade deficit has increased and this situation has caused it to be a biological capacity importer.

It is required policies reducing ecological deficit to achieve success in sustainable development in Turkey. For this, it is an
inevitable process to reduce dependence on imported resources and to increase investments aimed at preserving and
increasing biological capacity. Biodiversity should be protected with sustainable environmental policies that ensure the
continuity of economic activities. Moreover, priority should be given to the use of renewable energy rather than fossil-based
energy consumption, and efforts to increase awareness in environmental policies should be spread to large segments of the
society and public awareness on this issue should be raised.

DOI: 10.17261/Pressacademia.2021.1376 36



Journal of Economics, Finance and Accounting —JEFA (2021), Vol.8(1),p0.31-38 Altay Topcu

In Turkey, as in all over the world the energy sector needs to be decarbonised in an economically, environmentally and socially
sustainable manner. This will both reduce the economy’s dependence on external resources and offset the increase in the
ecological footprint. Although the investment cost to be made in the renewable energy sector is high in the first place, there
is a need for income to meet that cost. In this respect, encouraging to increase export which is the most important source of
economic growth and most of the revenues generated from this are directed towards the renewable energy sector is an
inevitable process of reducing the ecological deficit in Turkey.
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ABSTRACT

Purpose- Shareholder wealth problems are becoming such a commonly recognized standard of corporate activity as a result of globalization
and deregulation, which was intended to interact to improve economic growth and shareholder wealth. However, truth reveals that
globalization and liberalization combined to deprive companies of massive profits since modern executives are more concerned with
compensation, profits, control, and reputation than protecting shareholders' faith and trust. Thus, this study examines the impact of board
gender on shareholders’ wealth of listed manufacturing companies in Nigeria.

Methodology- This study descriptive research design, the population consists of sixty-three listed manufacturing companies and a filter was
used to pick the sample size of fifty-one, annual data collected from the Nigerian Stock Exchange (NSE) over twelve years from 2008 to 2019.
And Pooled OLS regression analysis was adapted as the estimation technique.

Findings- The result showed that female directors significantly upsurge the wealth of shareholders. Board gender has a positive influence on
wealth optimizers MVS, Tobin’s g and PRF. Also, Leverage, Firm Growth and Firm Age upsurge shareholders’ wealth while firm size have no
significant effect on the wealth of the shareholders.

Conclusion- This paper concludes that female board directors can generate healthier financial decision and translates into positive effect on
the wealth of shareholders. Therefore, Nigeria's manufacturing companies need to strengthen their efforts to increase the number of women
on the board, as a number of these companies do not have a single female director on their board.

Keywords: Board gender, market value of shares, pooled OLS, shareholders wealth, Tobin's q,
JEL Codes: F60, G30, M48,

1. INTRODUCING

Over the last two decades, firms have been compelled to improve gender diversity on their boards due to increasing concern
for corporate governance to sidestep some companies' continuous failure. In response, countries like Belgium, France,
Norway, and Italy have introduced legislation that demands more female board representation in firms (Adusei, Akomea &
Poku 2017). Subsequently, The Nigerian code of corporate governance 2018 specified that a serious board should expect an
obligation for its composition to put the direction and approve the procedures for achieving the precise balance of
information, competencies, and independence to objectively and successfully discharge its governance position and
responsibilities. The essence of which stems from two complementary theories, liberal feminist theory and feminist social
theory. The former assumes that girls face extra discrimination and the systematic deprivation of assets, hindering their
efforts to achieve business ventures (Fischer, Reuber & Dyke, 1993). Therefore, while the same opportunities are given
women and men, both can obtain similar values because of similar skills (Shin, Cheng, Jeon & Kim, 2019 and Holmes, 2007).
While the latter recognizes that women are not presumed to be not as good as men, however, as an alternative, different
traits can be equally influential (Shin, Cheng, Jeon & Kim, 2019; Carter, Simkins & Simpson 2003; Black 1989). However, the
question is, has the economic consequences of female board representation been achieved?

The study has shown female directorship's potential benefits and concluded that gender plays a critical position within the
corporate enterprise context. Jensen and Meckling (1976) posited that the board of directors is a vital governance mechanism
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that may make even the pursuits of principals (shareholders) and agents (the managers). Therefore, the board's tracking
efficacy is a characteristic of the directors' independence (Bennouri, Chtioui, Nagati & Nekhili, 2018). Adams and Ferreira
(2009) stated that feminine directors are more likely to be impartial than men due to girls' meticulous nature. Ferreira (2015)
indicates that lady directorship can be a better indicator of a board’s independence than their male counterpart measure of
independence because of their risk-averse nature. Therefore, the tracking impact of female directors is probably amplified
with the aid of their greater independence.

Nonetheless, some opposing arguments challenged lady directorship's possible benefits and argued that the relationship
between gender range and independence is questionable for apparent causes (Terjesen, Barbosa & Morais, 2016). Almazan
and Suarez (2003) argued that women directors' harsh monitoring might decrease shareholders' wealth because it may
weaken managers' incentives. Adams and Ferreira (2009) argued that women directorship might negate communication
channels between managers and the board. Supplementary, gender variety might also worsen interactions among board
members because of possible worsen cohesiveness (Herring, 2009). Diversity may have the least effect if feminine board
members are not sufficient in number (Torchia, Calabro, & Huse, 2011). For these opposing arguments, studies have analyzed
the potential association between board gender and shareholders’ wealth have mixed outcomes.

Furthermore, optimizing shareholders' wealth requires good corporate governance, as it is fundamental to build a useful
decision-making board. Studies such as Bennouri et al. (2018); Ferrari, Ferraro, Profeta & Pronzato (2018); Liu, Wei, Xie (2014);
Ferrer, and Banderlipe (2012); Campell and Minguez-vera (2008) have revealed that female board contribution had been
associated with higher stock value and extra profitability. They argue that women on the board tend to optimize shareholders'
wealth because ethical company decision-making calls for the potential to listen and remember only points of view from
humans with specific sex, backgrounds, experiences, and views. Chen, Leung, and Goergen (2017) discovered that
corporations with a full-size fraction of female directors on their boards ensure high stock price because of feminine expertise.
Carter, Simkins, and Simpson (2003) suggested that a greater diverse board is related to shareholders’ wealth boost. An
increase in female directors may also grow the board's effectiveness considering women tend to ask questions than their
male counterparts. Therefore, Marinova, Plantenga, and Remery (2010) concluded that a few women's fractions on the board
would negatively affect stock price due to ineffective financial decisions. Conversely, many females on the board will improve
the board's decisions and optimize shareholders' wealth. A higher business benefit of femininity representation is expected
in corporations with women boards of directors.

On the contrary, Bghren and Staubo (2016); Matsa and Miller (2013); Ahern and Dittmar (2012); Dobbin and Jung (2011)
conveyed a decline in the business benefit with females on the board. However, Chapple and Humphrey (2014) and Carter,
Souza, Simkins, Simpson (2010) did not find support on the subject matter. Yermack (1996) shows that a giant diverse board,
in standard, destroys shareholders' wealth because of the charges involved in coordinating the decision-making technique of
a broad range of a number of people. A diverse board can hold the executives responsible for not optimizing shareholders'
wealth and inefficiencies (Adams & Ferreira, 2009). As a result, the inconsistency calls for further investigating board gender
issues on shareholders' wealth. This study deviates from the previous works because it focuses on three measures of
shareholders' wealth (market-based and financial-based wealth optimizers) to enable generalization. It also used a thorough
approach to checking the robustness of the quantitative data used for the study.

In this paper, the researcher's interest is to address the question of whether or not the number of women directors in the
boardroom shrinks or upsurge the wealth of shareholders, particularly in Nigeria's manufacturing companies central to the
growth and development of the nation's economy because it influences industrialization. Hence, this research aims to
examine the effect of a gender-diverse board on shareholders' wealth of listed manufacturing companies in Nigeria. In line
with the study's objective, the following null hypothesis has been formulated for testing: Ho- there is no significant effect of
board gender on shareholder’ wealth of listed manufacturing companies in Nigeria. This study is of immense importance in
many respects. Firstly, it contributes to the existing literature on board gender on shareholders' wealth in Nigeria. Second, it
helps the management of manufacturing companies recognize the need to increase females' proportion on the board of
directors for healthy decision-making. It provides empirical evidence on the subject matter.

2. LITERATURE REVIEW AND FORMULATION OF HYPOTHESES
2.1. Gender-Diverse Board

The gender of the Board demonstrates the diverse personal characteristics that make the workforce heterogeneous (Robbins
& DeCenzo, 2005). This is the difference in the number of women on the board of corporate firms. Generally, board diversity
is assumed to assist companies in the fact that: First, diversity allows for a deeper view of the marketplace, and a more diverse
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industry encourages corporate profit enhancement (Chapple & Humphrey, 2014; Carter, Souza, Simkins & Simpson, 2010;
Adams & Ferreira, 2009). Second, gender-diverse board is known to encourage and strengthened the spirit of creativity and
innovation. Torchia Calabro and Huse (2011) have identified that there must be a threshold of at least three women on the
board in order to increase the degree of firm innovation. Third, diversity produces more effective problem-solving and risk-
averse. Shin, Cheng, Jeon and Kim (2019) argued that a female director's risk-aversion and conservatism may have a
substantial effect on the efficient distribution of the company's resources and investment decisions. Fourth, diversity
enhances corporate leadership's effectiveness promotes more effective global relationships (Nguyen & Faff, 2008). The
international finance corporation (2019) stated that the potential for gender inequality among investors is a problem in
countries where cultural values render women's leadership skills into question. Despite these important attributes to board
gender diversity, Nigeria still exhibits negative attitude toward gender equality on the board of directors, hence the female
representation on the board of listed manufacturing companies in Nigeria is to a large extent few. Based on our study, we
found that out of the sixty-three listed manufacturing companies, twenty-six of them had no single female director, and
eleven of them had one female director each. Also, seven companies have two female directors each; three female directors
have been identified in five companies; however, two companies have four female board members each on their boards. One
of the key reasons for this is that Nigeria's culture plays a crucial role in restricting women's participation in boards and senior
management roles (Sener & Karaye, 2014).

Consequently, businesses are looking for ways to increase efficiency and revenues by adapting technology and procuring new
equipment to ensure quality production, just as wise businesses need to continue to search for ways to boost the wealth of
shareholders and stakeholders at large. Since no sector is immune to innovative ways of doing things since businesses want
a competitive edge. However, concentrating on gender-diversity boards is a way to overcome this challenge. As the Board of
Directors, it is responsible for taking strategic decisions that impact the overall well-being of companies and shareholders.
While evidence on the relationship between gender-diversity boards and wealth-enhancing performance is mixed, studies
suggest that gender-diversity boards can play an important role in improving shareholder wealth. For example, firms with a
greater gender-based board are correlated with higher firm value, better market security and better financial decision-making
and enhanced shareholder wealth (Saidat, Seaman, Silva, Al-Haddad, & Marashdeh 2020; Gao, 2018; Carter, Simkins &
Simpson, 2003 Catalyst, 2004). Thus, the current study focuses on wealth-enhancing components of the gender-diversity
board of manufacturing companies. However, our board gender research of 51 companies found that the percentage of
women directors on the board of corporate firms increased the shareholder's wealth. We analyze the wealth of shareholders
by considering three form of equity (common shares). Consideration is given here of the number of outstanding shares and
current share prices; thus, this study used the share's market value to calculate the wealth of the shareholders.

2.2. Board Gender and Market Value of Share

Researchers focused on gender as part of board diversity (Reddy & Jadhav, 2019; Solal & Smellman, 2019 and Gonziélez,
Guzman, Pablo & Trujillo, 2020). They recognize why the gender of boards has a changeable effect on the success of corporate
firms. Invariably, high financial decisions increase the market value of the share and thus increase the shareholders' wealth.
As such, it would be in the management's interest to adopt an optimum gender-diversity board that maximizes the company's
stock price (Carter, Simkins & Simpson, 2003). There is a consensus that more gender-diversity is linked to the increase in
stock prices.

Studies such as Ridgeway (1991) and Eagly and Karau (2002) Sudeck and Latridis (2014) have shown that gender-diversity is
positively correlated with the market value of the company’s share. Sudeck and Latridis (2014) have shown that the stock
market responds positively to women's announcements to join the board of directors because they believe that female
directors value and boost shareholders ' wealth. Thus, the gender-diversity board can be an important instrument for
enhancing the value of shareholders. Likewise, Ridgeway (1991) and Eagly and Karau (2002) confirmed that market reactions
are determined by how investors believe that gender diversity will impact board decisions to improve shareholders. The
presence of women on boards of directors increases information on stock prices (Gul, Srinidhi & Ng., 2011). Bolton and
Samama (2013) argued that investors are searching for signs that companies prioritize shareholder value because of gender-
diversity preference, because market value today is primarily guided by investors seeking short-term returns. On the contrary,
Solal and Snellman (2019) argued that a gender-based board reveals a bias for diversity and a poorer commitment to
shareholder value, as companies that raise the board's diversity will be penalized and will experience a reduction in market
value. Ahern and Dittmar (2012) have shown that women on the board are denying stock values. Although the current study
aims to empirically examine, within the Nigerian context, the impact of the gender diversion on the market value of the share
or share price.

HO;: there is no significant effect of board gender on shareholder wealth (market value of share)
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2.3. Gender and Tobin Board Q

Tobin's q is the ratio of market value to book value of assets, and is a broad reflection of the company's market valuation as
awhole, incorporating both current performance and future growth opportunities (Anderson & Reeb 2004). The g investment
theory is usually used to predict a strong relationship between firms' market value and their investment rate. As a result,
women may enhance or reduce the value of board strategic decisions without necessarily improving or undermining the
firm's value, as board performance has not been consistently identified as predictive of firm outcomes (Dalton, Daily, Johnson,
& Ellstrand, 1999, Pletzer, Nikolova, Kedzior & Voelpel, 2015). Several analyzes have explored and shown that the gender-
diversity board tends to restrict the value of firms. Adams and Ferreira (2009) found that women board members had
negative effects on Tobin's g. They argued that female directors' appointment had a negative effect as a result of the excessive
monitoring of firms. Smith, Smith, and Verner (2006) found that female outside directors had negative effects on Tobin's q
performance measurement from Danish firms. Zahra and Stanton (1988) found no effect of gender diversity on stock
performance (Tobin's q). It is logical to argue from these results that companies with good performance tracks are likely to
appoint women, although they may not guarantee women's efficiency in improving the value of firms, which usually produce
neutral or negative value effects.

However, Nguyen and Faff (2008) state that the gender diversity and firm value proxy by Tobin's Q are positively linked and
conclude that female directors' quality and quantum on the board can improve firm value. Saidat, Seaman, Silva, Al-Haddad,
and Marashdeh (2020) concluded that the presence of a non-family female director on the board of directors improves
Tobin's Q. These results suggest that a female director should be appointed for effective board decisions because a female
member is a sensitive market monitor and can take a more realistic approach that can reflect on shareholders’ wealth. As
such, a board gender can positively impact shareholder value (Smith, Smith & Verner, 2006). Carter, Simkins and Simpson,
(2003) and Erhardt Werbungl and Shrader (2003) found that female board members' presence had a positive impact on
Tobin's Q. They argued that U.S. companies with a higher proportion of female members on their board increase the
effectiveness of monitoring and control functions. Although it appears that a female top management firm is more likely to
have larger female board members (Nguyen & Faff, 2008). Whether or not this could be relevant in the case of Nigeria is
subject to an empiric examination. Therefore, there is a need to examine the potential for positive, negative or even gender-
diversity effects on the market values and investment of corporations.

HO,: there is no significance effect of board gender on shareholders’ wealth (Tobin’s Q)
2.4. Gender and Performance of the Board

Gonzalez, Guzman, Pablo and Trujillo (2020) have discovered that female directors generally deny firm performance.
However, they did reveal that when women directors acting outside the board had a positive and significant effect on the
firm's performance. Similarly, Adams and Ferreira (2009) have shown that women on the board deny firm performance.
However, Reddy & Jadhav (2019) argued that the gender diversity of the board could improve the effectiveness of the board
and its performance, although it all depends on the masculine and feminine characteristics. However, they suggested that
companies could benefit from allowing professional women on their boards. Catalyst (2004) concluded that firms with the
largest proportion of women in the board of directors had significantly higher returns on equity (ROE) than those with the
smallest proportion of women. Low, Roberts and Whitting (2015) have shown that the increasing number of female directors
on the board positively affects the firm's return on equity (ROE) performance. Bennouri, Chtioui, Nagati and Nekhili (2018)
found that female directors had significantly increased their equity returns. There is a need for an empiric examination of the
effect of the gender-diversity board on firms' performance in Nigeria. Therefore, there is a need to examine the possibility of
a positive or negative impact on the Gender Diversity Board's financial performance.

HOs: there is no significant effect of gender-diversity on shareholder wealth (return on equity)
2.5. Empirical Literature Review

Isa and Salawudeen (2019) examine the relationship between gender diversity on the market price per share in Nigeria using
sixty-three manufacturing companies with shares listed on the Nigerian stock exchange between 2008 and 2018. Some filters
were used to select the sample size of fifty-one firms. Study data collected from annual reports and accounts for the eleven
years from 2008 to 2018. Multiple regression with Ordinary Least Square (OLS) estimation technique used to test study
hypotheses using STATA software version 13.0. The Board found that gender diversity positively impacted shareholders'
market price per share at a 1 % level of relevance. Ferrer and Banderlipe (2012) examine the relationship between gender
diversity on the market price per share of Philippine companies. The study used a sample of 29 companies from the
Philippines. The regression analysis was used to estimate the effect of gender on market prices per share. This results in a
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significant positive effect of board gender on the market price. In the same way, Ferrari, Ferraro, Profeta & Pronzato (2018)
examines the relationship between gender diversity on the market price per share in Germany. The study used a sample of
245 companies in the United States. Data collected from the annual report for the four years from 2011 to 2014. The usual
least square method of estimation is used to estimate gender's effect of gender on the market price per share. The result
gives significant positive support to the relationship between gender diversity on the market price per share.

However, Dobbin and Jung (2011) examine the relationship between gender diversity on the market price per share of US
companies. The study used a sample of 432 U.S. companies. Data collected in the annual report for a period of nine years
from 1997 to 2005. Ordinary least square estimation method used to estimate the effect of gender on the market price per
share. As a result, there is significant negative support for gender diversity's relationship on the market price per share.
Besides, Sayumwe and Amroune (2015) examine the relationship between gender diversity on the market price per share in
Canada. The study used a sample of 36 Canadian companies on the Toronto Stock Exchange. Data obtained from the annual
report for a period of 3 years from 2011 to 2013. Multiple regression techniques use the result to provide significant and
positive support for the effect of gender on market prices per share. Similarly, Shittu, Ahmad, and Ishak (2016) study the
relationship between genders on the performance measure earnings per share in Malaysia. The study used a sample of fully-
fledged Islamic banks in Malaysia. Data collected from the annual report for six years from 2010 to 2015. Multiple regression
techniques were used to analyze the effect of gender-based boards on firm performace. The result provides significant but
positive support for the gender impact on firm performance. Catalyst (2007) refers the diversity of boards to the profitability
of more than 500 U.S. companies between 2001 and 2004. It concludes that companies with the highest proportion of female
board members had a substantially higher return on investment than those with the smallest proportion of women.

Similarly, Erhardt, Werbel, and Shrader (2003) analyzed 112 companies over five years and found a positive relationship
between board diversity (gender) and performance measures; however, they indicated that performance could lead to
diversity rather than vice versa. Carter, D'Souza, Simkins, and Simpson (2003) analyzed the gender and racial makeup of 500
board committees between 1998 and 2002 and found that diversity had positive effects on ROA. Studies have found that the
diversity of boards neither or negative effects on profitability and market values. For example, Zahra and Stanton (1988)
found no impact of gender diversity on any performance measures taken by American firms. Smith, Smith, and Verner (2006)
analyze gender diversity on performance and used panel data for 2,500 Danish firms. Female outside directors had adverse
effects, while female inside directors had positive effects. Adams and Ferreira (2009) used panel data from 1996 to 2003 on
1,939 American firms and found that more women directors in the boards are doing better, especially in monitoring firms.
Farrell and Hersch (2005) analyzed a sample of 300,500 firms between 1990 and 1999, finding that firms with large income
are more likely to select female directors, but female directors have little effect on subsequent results. Rose (2007) is one of
the promoters of gender diversity boards that explores gender diversity on stock performance using a sample of 443 Danish
firms; however, the analysis showed no impact on stock performance.

3. METHODOLOGY

This study adopts a correlational and causal research methodology since the study's data are quantitative and in nature. It
uses secondary data from the annual reports and accounts of the sampled listed manufacturing companies submitted with
the Security and Exchange Commission and Nigeria Stock Exchange. The research is therefore based on a functional and
positivist model. The population of this study includes six-three (63) manufacturing companies indexed on the Nigerian stock
exchange as at 31 December 2019 and spans twelve (12) years from 2008 to 2019. Twelve years are considered adequate for
research to achieve the right results. The timeframe is considered reasonable since most research in this field used a minimum
of five (5) and above to empirically review the relationship between the gender-diversity board and the shareholders' wealth.
Again, this study analyzed the list of manufacturing companies since the manufacturing sector is essential to the economic
growth of any country's economy through its considerable contribution to national GDP and its ability to generate jobs. This
sector has attracted investors (foreign and domestic) in recent times. This study sampled the listed manufacturing companies
on a stratified random sample due to similarities in the distribution of assets from other sectors. Thus, the strata are built
based on five main sectors having similar characteristics. The sectors are conglomerates with six companies, manufacturing
and real estate with seven companies, consumer goods with twenty-six companies, manufactured goods with nineteen
companies, and natural resources with five companies. A sample size of fifty-one (51) was reached after excluding firms
deemed unsuitable in this study based on selection criteria. Companies under conglomerates were censored because of the
availability of information, four companies selected from the construction and real sector, twenty-three selected from the
consumer goods sector, fourteen selected from the industrial goods sector and four selected from the natural resources
sector. With 63 manufacturing companies indexed in the Nigerian stock exchange database from 2008 to 2019, we are
employed two filters and eliminate 12 firms. First, we exclude three (3) firms that are subject to the firm; thus, this analysis
does not recognize companies with an age of less than twelve years from the date indicated. Second, we exclude nine (9)
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companies that have been delisted by the Security and Exchange Commission in Nigeria due to non-reporting of financial
details during the time under review. Thus, the companies whose shares were delisted before the end of the study period
had been excluded from the study because, for the company to count as a sample, the company's shares had to be listed for
the entire study period. Companies must also send their reported audited financial statements to the Nigeria Stock Exchange
(NSE) for the entire period. It is also essential to have all the financial details in order. The reasoning behind the
implementation of these parameters is that the financial results include the factors to be analyzed for the relationship
between the gender-diversity board and the shareholders' wealth.

3.1. Variable Measurement

Our study evaluates the firm valuation and measure the sample company's total value and use it as a more robust alternative
to the capitalization of the stock market. Consequently, firm value is seen as market capitalization plus debt, minority interest,
and common stock minus cash and cash equivalents; thus, Tobin's g was used in this study to measure firm value. We use
Tobin’s Q (TBQ) as measure of shareholders’ wealth for our sample of 51 listed manufacturing companies. Tobin’s g, is the
ratio of the market value of the firm divided by replacement cost (value of the firm’s assets), is the most broadly customary
measure of the corporate share price (Kaldor, 1966 and Dobbin & Jung, 2011). Our study also explores the shareholders'
valuation as part of the capitalization of the company's equity rather than long-term debt. Thus, the analysis used returned
to equity to calculate the worth of the shareholders. Profitability is proxy by return on equity because, conceptually, it is
different from a stock performance. We use profitability to measure shareholders' wealth for our sample of 51 listed
manufacturing companies. We define profitability as profit after tax divided by the number of shares outstanding

In addition, the share market value (MVS) refers to the most recent price of a single share in a publicly-traded stock. This
study considers the fluctuation in share price throughout the trading periods. We define the market value of share as the
year's opening price plus the year's ending price divided by two (average share price). Previous studies such as Dobbin and
Jung (2011), Ferrer and Banderlipe (2012), and Ferrari, Ferraro, Profeta & Pronzato (2018) used the market value of the share
as a proxy for shareholders' wealth. However, in line with the previous studies, we use the share's market value to measure
shareholders' wealth for our sample of 51 listed manufacturing companies. Stock market value is primarily influenced by the
economy and investor predictions and expectations regarding how investment returns influence market value of the price.
As a result, market value of share is an essential and crucial tool for investors to assess their wealth. Investors whose
investment returns interest is in the long term may consider a more comprehensive alternative to equity market
capitalization. However, for this study, the market value of the share, Tobin's g and the return on equity are used as proxies
for the shareholders' wealth. In this paper, the researchers intend to examine the wealth-enhancing properties of the gender-
diversity board. In particular, we test the hypothesis that the gender of the board is not associated with the wealth of the
shareholders (market value of the share, Tobin's q and the return on equity).

Past studies such as Carter et al. (2008); Dobblin and Jung (2011); Buniamin et al. (2012); Hamzah and Zulkfli (2014) have
employed a percentage of the gender of the board. The proportion of female seats on the board of directors as an indicator
of the gender-diverse board (BGD). We describe the gender of the board as the proportion of female directors to the board's
size. We have used five sets of control variables to improve the effect of gender on shareholders' capital. In this case, firm
characteristics variables described in the literature are used to influence firm output as control variables in this analysis.
Corporate business is seeking to boom the owner’s income, which is mostly actualized by fixed-cost financing, which can
typically be made available at a lower cost. Leverage (LEV) is used to leverage fixed-cost assets or the budget to maximize
shareholder equity (Pandey & Prabhavathi, 2016). For our sample of 51 listed manufacturing firms, we use leverage as a
control variable for robust shareholder capital. Leverage is defined as the ratio of total debt to total assets. Our analysis used
firm size (FSZ) as a control variable to improve the gender influence on shareholders' capital. It is due to the possibility that
the company's size will affect the wealth of the shareholders. Larger companies have greater prospects for growth and access
to funding opportunities, less facts asymmetry due to information availability, larger share distribution, and ownership profile
(Sulong, 2008 and Hamzah & Zulkifli, 2014). We use firm size as a control variable for the robust shareholder capital of our
sample of 51 listed manufacturing firms. We describe the size of the firm as determined by the natural log of total assets. It
is believed that high growth (GWT) creates wealth for shareholders. Firm growth (increase in sales revenue) proliferates the
resources of shareholders (Ataunal, Gurbuz & Aybars 2016). For our sample of 51 listed manufacturing firms, we use firm
growth as a control variable for robust shareholder wealth. We describe growth as determined by the natural log of sales
revenues. Firm age is one of the variables that affect shareholders ' wealth, since the firm’s success continues to improve as
the firm grows older, raising shareholders ' wealth (Pervan, Pervan & Curak, 2017). For our sample of 51 listed manufacturing
firms, we use firm age as a control variable for robust shareholder capital. We describe the firm age as the age measured by
the number of years since the company became listed.
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3.2. Technique of Analysis of Data

Panel data regression techniques used to assess the variability of dependent variables Shareholders' wealth due to changes
in any explanatory variables include gender diversity and control of firm characteristics proven to impact Shareholders '
wealth, leverage, firm size, firm growth, and firm age. Specifically, we use pooled OLS regression to evaluate the gender of
the board and the income of the owners of the sampled data by evaluating three different models. We estimated the
hypotheses using the time frame of the sample. This study checks whether the gender of the board has a significant effect
on the market value of share, output and firm value-Tobin's . The following model was then adopted.

3.3. Model Specification

In this study, three types of variables are used dependent variables, independent variable and control variable.

The dependent variable is the shareholders' wealth proxy by the market value per share, Performance and Tobin’s q. The
independent variable is board gender diversity and four control variables which are leverage, firm size, firm growth, and firm
age. Hence, the model that follow was adapted to estimate the variables of the study.

MVS; = B0+ 81BGDj+ + A;LEV ¢+ + AsFSZ;+ + AaGWT;; +AsAGE;+ + Uit (1)
PRFit = 8o+ B81BGD;+ A;LEVt + AsFSZ;t + AsGWT,+ +AsAGE;+ + Uit (2)
TBQit = 8o + 81BGD;¢ + A;LEVt + A3FSZ;t + AaGWT; ¢ +AsAGE;+ + Wi (3)
Where;

MVS is Market Value per Share of Firm i at Period t, PRF is Performance of Firm i at Period t, TBQ is Tobin’s q of Firm i at
Period t, BGD is Board Gender Diversity of Firm i at Period t, LEV is Leverage of Firm i at Period t, FSZ is Firm Size of Firm i at
Period t, GWT is Firm Growth of Firm i at Period t, AGE is Firm Age of Firm i at Period t, 8o Constant/Intercept for the Regression
Model of Firm i at Period t B1 Coefficient of Regression Model of Firm i at Period t, pit Error Terms of the Regression Model
of Firm i at Period t, A is the Parameters of the Control Variables, t is Time Dimension of the Variables i Represents Firms
under Consideration.

4. RESULTS AND DISCUSSION
4.1. Robustness Checked

The robustness test was carried out to ensure the validity of all statistical inferences for this analysis and to verify the
problems of the outliers of the data obtained before the appropriate statistical method was selected. The linearity test
performed to verify the relationship between the variables under study; provides a functional linearity test. A multi-
collinearity test conducted to determine if there is a relationship between the independent variable of the sample. The result
indicates an insignificant dependence of the variables in the sample. The collinearity test was carried out using the vector
inflation factor (VIF). It shows a mean of 1.53, which is less than 10, indicating a lack of collinearity (see Table 3). The
heteroscedasticity test was further performed to assess whether the error term's variability was constant.

This result shows a coefficient of 68.50 significant at 6.64 percent for model 1, also a coefficient of 0.92 which is not significant
for model two and a coefficient of 36.02 significant at 5.58 percent for model 3 (see Table 3). Models 1 and 3 with significant
p-values were further checked, thus -a robust standard heteroscedasticity error test conducted to correct Model 1 and Model
3. Normality of residues has also been carried out; the Error Term's Normality Test is the assumption of the regression model
(OLS), which ensures that the validity of all residual tests (p, t, and F) is normally carried out. However, the study predicts the
error term (e) by running sktest e and the result shows a significant p-value of 0.5923 for Model One, 0.0597 for Model Two,
and 0.0563 for Model Three. It means that the standard error is not normally distributed in models two and three (see table
4.3). Thus robust regression analysis was adopted in that respect, and the result indicated a good fit and did not suggest the
presence of outliers among the regression standardized residuals. (See table 3) The pooled OLS regression result was carried
out after a preliminary test of its assumption.

4.2, Descriptive Statistics

The average share price in which shareholders can pay one share of the sampled manufacturing firms in Nigeria for twelve-
year period is N0O.37k implying that investment in the sampled firms may be worthwhile. The standard deviation is 0.24,
implying the data points are distributed over a broad value range of N11.57k, the difference between the minimum and the
maximum values of N0.25k and N11.82k. The market value of share as a dependent variable to be stable. More so, the sample
firms' different share prices and heterogeneous nature could also explain the full range. Similarly, the average profit returned
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to the sampled companies' shareholders is 0.0022, which indicates that the output metric is N0.22k with a minimum of -
NO0.9k and a maximum of N0.99k. The standard deviation of 0.33 suggests no substantial difference in the sampled companies'
output during the study period. The average firm's value Tobin's Q (TBQ) for all the sampled firms in Nigeria over twelve years
is N3.29k. Indicates low firm's value by the sampled firms, which means the Tobin q value above 1 means that the company's
market value is greater than the replacement cost of its assets. The standard deviation of 22.39 shows a substantial difference
in Tobin's q between some of the sampled firms during the study period. The minimum value of Tobin's g is N1.24m implying
low market capitalization in some firms during the study with maximum market capitalization of N23.62m. Tobin's q as a
dependent variable fluctuate. More so, the sample firms have different market capitalization and heterogeneous, hence the
gap of N23.38m between the minimum value (N1.24m) and the maximum value of N23.62m of the market capitalization.

Table 1: Descriptive Statistics of Board Gender Diversity and Shareholders Wealth

Variables Mean Std Dev Min Max Skewness Kurtosis Obs
MVS 0.3683 0.2424 0.0025 11.82 0.0000 0.0000 612
PRF 0.0022 0.0033 -0.009 0.0099 0.0590 0.0101 612
TBQ 3.2919 22.394 1.2410 23.623 0.0000 0.0000 612
BGD 0.0329 0.1055 0.0000 0.0400 0.0000 0.0021 612
LEV 0.0853 0.2027 0.0002 2.2668 0.0000 0.0018 612
FSzZ 9.8274 0.7227 7.7298 10.993 0.0001 0.0008 612
GWT 9.8614 0.8297 7.6917 11.527 0.0368 0.0132 612
AGE 37 10.747 12 58 0.0000 0.0336 612

Source: Descriptive Statistics Result Using STATA 13.0

Subsequently, the mean of women directors of the sampled firms for the twelve years stood at 0.0329, implying that sampled
firms have 3.29% women representing the Board of Directors on average. The standard deviation was 0.1055 greater than
the mean, indicating many variations of the data points amongst the sampled firms. The minimum value was zero, while the
maximum 4% indicated that some sampled companies did not have women on their board within the study period. On the
other hand, some sampled companies do have 4% of women sitting on their boards. Leverage is 0.0853, which means the
firm needs to fulfill an average of N0.08m obligation, the minimum of N0.02m, and a maximum of N2.27m. The standard
deviation of 0.20 indicates no significant variation in leverage of the sampled companies during the study period. The average
firm size is 9.83, with a standard deviation of 0.72. Firm size can deviate around both sides. The low standard deviation
indicates that the data points spread out over a broad range of values N3.3m (i.e., the difference between the minimum and
the maximum values of N7.7m and N11m). Also, the average firm growth is 9.86m, with a standard deviation of 0.83. The low
standard deviation indicates that the data points spread out over a broad range of values N3.83m (i.e., the difference between
the minimum and the maximum values of N7.69m and N11.52m). Again, the average firm age for the sampled firms in Nigeria
is 37 years, with 12 years minimum and maximum of 58 years. The standard deviation of 10.74 indicates a significant variation
in the ages of the sampled manufacturing companies in Nigeria. However, all the variables under study are positively skewed,
meaning that more results are obtained in the lower values; this happens because the right side of the axis has the histogram's
peak. The kurtosis of the variables in the study exhibits the characteristics of a platykurtic and leptokurtic curve shape. The
peak of the curves is less peaked than the standard curve in all the variables except board composition, which exhibits more
peaked than the standard curve.

4.3. Correlation Matric

Ttable 2. BGD has a positive relationship with MVS, PRF and TBQ at the value of 22%, 23% and 18%, respectively. LEV has a
weak negative association with MVS, PRF, Tobin's g, and independent variables BGD at 9.6%, 2.81%, 2%, and 6.66%,
respectively. FSZ has a positive correlation with MVS, PRF, Tobin's q and BGD at the value of 46%, 09%, 16%, and 13%
respectively, while FSZ have negative relationship with LEV at the value of 21%. Similarly, GWT positively correlated with
MVS, PRF, TBQ, BGD, and FSZ at 65%, 18%, 27%, 20%, and 74% only LEV has a negative correlation with GWT at the value of
6.81%. Finally, AGE negatively correlates with MVS, PRF, LEV, FSZ, and GWT at 4.93%, 8.87%, 1.22%, 1.04% and 5.34%
respectively. AGE has positive relationship with Tobin's g and BGD at the value 1.94% and 3.91%.
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Table 2: Correlation Matric of Board Gender Diversity and Shareholders Wealth

Variables MPS PRF TBQ BGD LEV FS GWT AGE VIF
MPS 1.0000

PRF 0.1273 1.0000

TBQ 0.3874 0.5322 1.0000

BGD 0.2240 0.2275 0.1759 1.0000 2.27
LEV -0.096 -0.028 -0.020 -0.666 1.0000 2.19
FSZ 0.4570 0.0853 0.1594 0.1349 -0.209 1.0000 1.15
GWT 0.6539 0.1770 0.2688 0.1985 -0.068 0.7423 1.0000 1.04
AGE -0.0493 -0.0887 0.0194 0.0391 -0.122 -0.0104 -0.053 1.0000 1.02

Source: Correlation Matric using STATA 13.0
4.4. Regression Results

Pooled OLS models 1, 2, and 3 display probabilities, i.e., Prob > chi2 = 0.0000, 0.0000 and 0.0005, i.e., 1% each, meaning that
the relationship between board gender and shareholder wealth is statistically significant and relatively reasonable, implying
that the variables in the model have been appropriately selected, combined and used. It is not due to chance since 99 percent
of the outcomes and inferences derived from the results can be founded on the significance level of 1 percent. As such, at 1
percent, the p-value of Prob > chi2 is statistically significant, meaning that its predictors predict dependent variables
accurately.

Table 3: Pooled OLS Regression Result of Board Gender on Shareholders Wealth

Model 1 (MVS) Mode 2 (PRF) Mode 3 (Tobin’s Q)

Variables Coeff t-v t/t/ Coeff t-v t/t/ Coeff t-v t>/t/
Constant 3.6070 7.19 0.000 0.4822 2.16 0.036 0.2583 4.21 0.000
BGD 1.3866 2.17 0.031 0.6027 5.16 0.000 0.1079 2.73 0.007
LEV 0.3319 2.13 0.033 0.1914 1.90 0.045 0.0730 3.38 0.001
FSz 0.1582 0.68 0.694 -0.355 -1.41 0.159 -.0092 -1.08 0.279
GWT 0.5222 4.12 0.000 0.6325 2.93 0.004 0.0413 5.66 0.000
AGE 0.0584 3.69 0.000 0.0423 1.96 0.051 0.0019 1.95 0.049
R2 0.44 0.29 0.27
Adj. R? 0.31 0.18 0.11
Obs 561 561 561
F(sig) 24.52 11.61 10.48
Prob >F 0.000 0.000 0.0005
Chi2 68.50 0.92 36.02
Hettest 0.0664 0.3366 0.0578
Sktest 0.5923 0.0686 0.0597
VIF Mean 1.53 1.53 1.53

Source: Regression Result using STATA 13. Note *, **, *** indicate significance levels at 10%, 5% & 1% respectively.

The models record R2 at 44 percent, 29 percent, and 27 percent, respectively, indicating the degree to which MVS, PRF, and
TBQ clarified the wealth proxy of dependent variable shareholders by the independent variables. In this model, only 56
percent, 71 percent, and 73 percent are responsible for factors not being captured. The modified R2 illustrates that the
explanatory variable can further explain the explained variable. This illustrates the power, its applicability, and its utility in
assessing the degree to which the gender board of the board influencesinfluences the wealth of shareholders.

The outcome of pooled OLS indicates a major positive impact of the Gender-Diverse Board on the Market Value of Share
(MVS), Profitability (PRF) and Tobin's Q (TBQ) measures of shareholders ' wealth at 1 percent, respectively. At 1 percent, LEV
has a significant positive effect on MVS, PRF and EPS. FSZ has an insignificant negative impact on MVS, PRF and TBQ at the
same time. At 1%, GWT has a significant positive effect on MVS, PRF and TBQ. At 1%, AGE has a favorable effect on MVS, PRF
and TBQ.
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At a 1 percent level of significance, the Gender-Diverse Board has a positive significant impact on shareholder wealth (MVS,
PRF and TBQ). The coefficient values are 1.387, 0.603 and 0.108 and their corresponding t-values are 2.17, 5.16 and 2.73
respectively.

The positive result of models 1 to 3 indicates that the wealth of the shareholders' increases as the number of female directors
on the board of the listed manufacturing companies increase by 1%, which means that the more female directors on the
board, the more increase in wealth, which can increase the confidence and trust of the shareholders. Board gender diversity
leads to more productive problem-solving, because more women on the board are more sensitive in the financial decision-
making process. It is because women are sensitive to problems and are more diligent as they take decisions with the utmost
caution, because such successful financial decision attracts investors when expressed in the wealth of shareholders, this will
normally reflect the stock's high efficiency, firm value and market value as investors will purchase a stock of company with
optimum performance. This study showed that a rise in female directors has a high impact on the sampled firm's company,
market and financial-based wealth optimizers.

However, the underlying assumption of the influence of board gender on the resources of shareholders is that it is assumed
to have a positive impact because when the number of women on the board rises, it would be advantageous as this will
improve the efficiency of the board decision thereby increasing shareholders’ wealth (Marinova, Plantenga, & Remery, 2010).
However, this report states that the fraction of women on the board of some companies is one to four percent and some
instances zero, hence the need to promote the inclusion of more female board members to ensure successful decision-making
that enhances the wealth of shareholders. The beneficial effect of board gender on the wealth of shareholders would
otherwise be compromised. This outcome, however, confirms the existing literature on this phenomenon. The research of
Ferrari, Ferraro, Profeta, and Pronzato (2018), Sayumwe and Amroune (2015) by Ferrer and Banderlipe (2012) found a
positive impact of board gender on market value of share. However, this research contradicts the discovery of a negative
influence of board gender on the market value of share by Dobbin & Jung (2011) and discovering a negative effect of board
gender on performance Shittu, Ahmad and Ishak (2016).

Besides, the HO hypothesis: the gender of the board does not have significant effect on shareholders ' wealth was proved to
be incorrect. Board gender impacts shareholders ' wealth, with a positive impact on the shareholders ' wealth of the listed
manufacturing companies in Nigeria. The null hypothesis was estimated by regression analysis. The magnitude of the board
gender effect on shareholders' wealth in the three models (market value of share (MVS), performance (PRF) and firm value
(Tobin's q)) have coefficients and t-value of 1.387(2.17), 0.603(5.16) and 0.108(2.73) respectively, with a substantial 1% value
which means that the gender-based board has a significant positive impact on shareholders' wealth. Subsequently, the
relationship is statistically significant; thus, we reject the null hypothesis that gender-based boards have no effect on
shareholders ' wealth and conclude that gender-based boards have a significant positive impact on shareholders ' wealth. A
substantial positive effect of the board gender on shareholders' wealth suggests that more women directors on the board
can boost the financial decision because the constructive disposition of women on the board will contribute to better
decision-making, thereby ensuring an increase in the shareholder wealth of listed manufacturing firms in Nigeria.

Moreover, leverage significantly positively affects shareholders’ wealth - MVS, PRF and TBQ with a coefficient of 0.332, 0.191
and 0.073 with their respective t-value of 2.13, 1.90 and 3.38, respectively. Although the leverage effect on ROE is
insignificant. It implies that the leverage of firms has a substantial effect on the wealth of shareholders, which means that
the level of leverage a company decides to use does determine the wealth of the shareholders; thus, if a sufficient level of
the external fund is maintained, it will lead to the smooth running of financial operations, thereby enhancing the wealth of
the shareholders. This finding is consistent with the current literature on this phenomenon, and thus the study does not
refute the null hypothesis that leverage does not affect the shareholders ' wealth of the listed manufacturing firms in Nigeria.
These results are consistent with the Pandey and Prabhavathi (2016) study.

Similarly, firm size has a major negative influence on shareholder wealth-MVS, PRF and TBQ with a coefficient of 0.158,-
0.355,-0.0019 and a t-value of-0.68,-1.41 and-1.08 respectively. The outcome showed an insignificant negative impact of firm
size on PRF and TBQ. It means that the size of the company determines the wealth of the shareholders. This finding is
consistent with the current literature on this phenomenon, and therefore the study does not reject the null assumption that
the size of the company does not affect the shareholders ' wealth of the listed manufacturing companies in Nigeria. These
results are consistent with the Hamzah and Zulkifli (2014) study, which found that firm size had a negative impact on the
market value of the share.

Also, firm growth has had a significant positive impact on shareholder wealth — MVS, PRF, TBQ coefficients, and t-values of
0.522(4.12), 0.633(2.93), 0.0413(5.66) with significant values of 1%, respectively. It means that an increase in the company's
growth will boost Nigeria's shareholder wealth of listed manufacturing companies by 1%. It's because a mature firm is facing
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a lower systematic payoff. This finding is consistent with the existing literature on this phenomenon, and therefore the study
does not reject the null hypothesis that firm growth does not affect the shareholders ' wealth of the listed manufacturing
companies in Nigeria. These results are consistent with the study of Ataunal, Gurbuz and Aybars (2016) which found that firm
growth had a positive impact on the market value of the share.

The firm age also has a substantial positive impact on shareholder wealth with a coefficient and t-value of 0.058(3.69),
0.0423(1.96), and 0.0019(1.95), with a significant p-value of 1% and 5%, respectively. It means that an increase in firm age
will raise Nigeria's listed manufacturing companies' shareholder wealth by 1% This may be because older firms earn more.
After all, they have more market experience, because they have built up their market position and usually have a lower cost
structure. Older firms may be reaching the end of their product life cycle again. However, firm age has a significant negative
effect on shareholder wealth (PRF and TBQ) coefficients and t-values of 0.0001(-2.54) and -0001(-2.32), which is significant
at 1%, respectively. It implies that an increase in the company age will decrease its performance and value of the listed
manufacturing firms in Nigeria by 1%. This finding is consistent with the existing literature on this phenomenon, and therefore
the study does not reject the research assumptions that a firm age affects the market price per share of the listed
manufacturing companies in Nigeria. These results are consistent with the study by Pervan, Pervan and Curak, (2017) and
Gregory, Rutherford, Oswald, and Gardiner (2005) which found that firm age had a positive impact on market price per share.

5. CONCLUSIONS

Boards Gender improve the wealth of shareholders. We conclude that companies with a proportion of female board
contributors have positively affected shareholders ' wealth. Thus, firms with few or zero women board members are
encouraged to abide by legal decisions on gender representation on the board to ensure an appropriate balance of skills and
diversity, including gender, and not compromise the experience, competence, independence and integrity of the board.

It implies that the proportion of women on the board of directors of listed manufacturing companies in Nigeria adds value to
the board's decision-making processes, which translates into positive effects on shareholders ' wealth. This suggests that a
large number of women directors on the board would improve the market value of share, firm value and revenue growth,
which explains the diligence and risk-averse role that women have played in making a decision that optimizes shareholder
wealth. We may deduce from this study that more women directors on the board mean improved firm, market and financial-
based results. Therefore, it suggests that women directors on the board should be increased to an average of 15 percent by
management to ensure a better and continuous quality of the financial decision to ensure enhanced shareholder wealth.

This paper provides insight into the possibility that female board members' contributions to the board could contribute to
sound financial decision-making and a positive effect on shareholders ' wealth, especially in manufacturing companies in
Nigeria.
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ABSTRACT

Purpose- The main purpose of this study is to determine the relationship between risk factors (variables) that make up the financial markets.
Sixteen risk factors have been identified for this.

Methodology- DEMATEL method was used. DEMATEL method is based on graph theory and matrix operations. It benefits from the
knowledge and experience of experts and groups. It determines the reason to which the factors caused and the affected group. It visualizes
the structure of complex causal relationships by identifying key factors that will solve the problem. The method uses the linear relationship
between two factors by ranking the relationship between factors. This relationship is established by creating a direct correlation matrix
between factors based on expert opinions. In the last stage, it provides the development of a graph that confirms the mutual relationship
between variables.

Findings- The difference of this study from other studies is that it benefits from an expert opinion at the beginning stage. In other words, the
market expert determines the relationship between risk factors in financial markets intuitively. The analysis of financial markets is
determined according to sixteen risk variables. These risk variables are divided into two as the affected group and the affected group.
Conclusion- Interest rate, internet news, economic growth and inflation are in the group affects. Inflation is the most important risk variable
affecting the market. Exchange Rate, BIST100, DAX, S & P500, Gold, Oil, Market Value, Unemployment, Borrowing Rate, Business Risk, Policy
Risk, Bitcoin are in the affected group. Bitcoin is the most affected factor by other influencing factors. On the other hand, studies on the
application of the DEMATEL method are based on subjective opinions of experts. The method assumes that subjective opinions are reliable.
However, in scientific studies, it cannot be said that the assumptions are always correct.

Keywords: Multi criteria decision making methods, DEMATEL, financial markets, systematic risk, nonsystematic risk
JEL Codes: C44, G11, G14

DEMATEL YONTEMIYLE FINANSAL PiYASALARIN ANALizi

OzZET

Amag Calismanin temel amaci finansal piyasalari olusturan risk faktorleri (degiskenleri) arasindaki iliskinin belirlenmesidir. Bunun igin on alti
risk faktord tanimlanmigtir.

Metodoloji - DEMATEL Yontemi, faktorler arasindaki iliskiyi derecelendirme yaparak iki faktor arasindaki dogrusal iligkiyi kullanilir. Bu iligki
uzman goruslerine bagh olarak faktorler arasinda dogrudan bir korelasyon matrisi olusturularak kurulur. Son asamada degiskenler arasindaki
karsilikli iliskiyi dogrulayan bir grafigin gelistirilmesini saglar.

Bulgular - Bu galismanin diger galismalardan farki baslangi¢ asamasinda bir uzman gériisinden yararlanmasidir. Bagka bir ifadeyle finansal
piyasalardaki risk faktorleri arasinda iligkiyi piyasa uzmani sezgisel olarak belirlemektedir. Finansal piyasalarin analizi on alti risk degiskenine
gore belirlenmistir. Bu risk degiskenleri etkiyen grubu ve etkilenen grubu olmak tzere ikiye ayrilmistir.

Sonug- Faiz orani, internet haberleri, ekonomik blytime, enflasyon etkileyen grubunda yer almaktadir. Piyasayi etkileyen en ¢ok etkileyen
risk degiskeni enflasyondur. Déviz Kuru, BIST100, DAX, S&P500, Altin, Petrol, Piyasa Degeri, Issizlik, Borglanma Oranu, Is riski, Politika Riski,
Bitcoin etkilenen grubunda yer almaktadir. Bitcoin diger etkileyen faktorlerden en ¢ok etkilenen faktordir. Diger yandan DEMATEL
yonteminin uygulamasina iliskin galismalar uzmanlarin stibjektif gorislerine dayanmaktadir. Yontem, stbjektif gorislerin gtivenilir oldugunu
varsaymaktadir. Ancak bilimsel ¢alismalarda varsayimlarin her zaman dogru oldugu séylenemez.

Keywords: Cok kriterli karar verme yontemleri, DEMATEL, finansal piyasalar, sistematik risk, sistematik olmayan risk
JEL Kodlari: C44, G11, G14
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1. GiRiS

Decision Making Trial and Evaluation Laboratory (DEMATEL) yontemi, 1972-1976 vyillari arasinda Cenevre'deki Battelle
Memorial Institute'un Bilim ve insan isleri Programi tarafindan gelistirilmis ve karmasik i¢ ice ge¢mis problem grubunu ¢ézmek
icin tasarlanmistir (Fontela & Gabus, 1976; Gabus &Fontela, 1972, 1973).

Yoéntem, grafik teorisi ve matris islemlerine dayanir. Uzmanlarin ve gruplarin bilgi ve deneyimlerinden yararlanir. Her faktoriin
merkez derecesini ve neden derecesini hesaplar. Faktorlerin ait oldugu neden grubunu ve sonug grubunu belirler. Problemi
¢Ozecek anahtar faktorleri belirleyerek karmasik nedensel iliskilerin yapisini gérsellestirir. Yontem, faktorler arasindaki iliskiyi
“etki yoktan, ¢ok yuiksek” etkiye sahip derecelendirme yaparak iki faktoér arasindaki dogrusal iliskiyi kullanilir. Bu iliski uzman
gorislerine bagl olarak faktorler arasinda dogrudan bir korelasyon matrisi olusturularak kurulur. Yontem, problemin
¢6zimiinde yer alan birden gok faktor arasindaki karsilikli iliskiyi sayisal olarak ortaya koyar. Bir problemde ig ice gegmis kriter
kiimesinin anlasiimasini gelistirir ve hiyerarsik bir yapida uygulanabilir ¢oziimler Uretir. Son asamada degiskenler arasindaki
karsilikh iliskiyi dogrulayan bir grafigin gelistirilmesini saglar.

Diger yandan, finansal piyasalarin isleyisi halen gizemini koruyan bir konudur. Agiklamalar risk faktorleri lizerinden
yapilmaktadir. Bu gergevede, iki tir riskten s6z edilmektedir. Bunlar sistematik risk ve sistematik olmayan risklerdir. Sistematik
risk gesitlendirme yapilsa da tamamen ortadan kaldirilamayan risk faktoridir. Tum piyasa bu riske maruz kalir. Sistematik
olmayan risk ise yatirimin kendi dogasinda var olan risktir. istendigi zaman bu risk tamamen ortadan kaldirilabilir.

Bu karmasik yapidaki risk faktorleri arasindaki iliskinin belirlenmesi dnemli bir konudur. Bugiline kadar bu faktorler ile iliskili
¢ok sayida g¢alisma yapilmistir. Bu ¢alismalarda c¢ok sayida farkl yontem ve yaklasim kullanilmigtir. Bu ¢alismalarin ortak
noktasi sonuglarin karisik ¢itkmis olmasidir. Bunun nedeni finansal piyasalarin tesadiifi ylriyls seklinde hareket etmesine
dayandiniimistir. Bununla birlikte, finansal piyasalarda ¢ok sayida anomali gérilmis ve genis arastirma konusu olmustur.
Gunlimiizde bu anomalilerin bir kismi devam ederken bir kismi ortan kaybolmustur. Bunun nedeni, bilgili yatirimcinin karl
yatirim firsati ortadan kalkincaya kadar yaptigi islemlerle agiklanmaktadir.

Bu ¢alismanin diger ¢alismalardan farki bir uzman goériisiinden yararlaniyor olmasidir. Baska bir ifadeyle, finansal piyasalardaki
risk faktorleri arasinda iliskiyi piyasa uzmani sezgisel olarak belirlemektedir. Dolayisiyla, sezgisel beklentilerin nicel degerlere
dondstlrdlmesi ve bunun bir grafikle agiklanmasi diger calismalardan farkini ortaya koymaktadir. Ayrica, DEMATEL
yontemiyle finansal piyasalar ilk kez analiz edilmektedir.

Galismanin ikinci bélimiinde, DEMATEL yéntemiyle ilgili yapiimis calismalar d6zetlenmistir. Uglincii bélimde, calismanin amaci
ve kapsami agiklanmistir. Dordiinct bolimde, DEMATEL yénteminin matematiksel formu verilmistir. Besinci boélimde,
modelin ¢6zim yapilmistir. Son bolimde, sonuglara yer verilmistir.

2. LITERATUR iNCELEMESI

DEMATEL yontemiyle yapilmig calismalar Tablo 1'de 6zetlenmistir. Tablo 1 incelendiginde finansal piyasalari temel alan bir
galismanin olmadigi gorilmektedir.

Tablo 1: DEMATEL Yontemiyle Yapilmig Calismalar

No Yazarlar

Calisma Turii

Calismanin Amaci

Sonug

1. (Wu & Lee, 2007)

Amprik bir calismadir.

Kiresel yoneticilerin

yetkinliklerinin genisletilmesidir.

Fuzzy DEMATEL y6ntemi bu
sorunu ¢ozebilir.

2. (Yang, vd., 2008)

Vaka Galismasidir.

Alt sistemler / kriterler
arasindaki karsilikli bagimlilik ve
geri bildirim sorunudur.

Bu sorun DEMATEL ve ANP
prosedirlerini birlestiren bir
yontemle ¢ozilebilir..

3. (Li & Tzeng, 2009)

Vaka Galismasidir.

Esik degeri hakkinda tutarli bir
karar vermektir.

DEMATEL y6ntemi tutarli bir
karar verebilir.

4, (Lin, vd., 2009)

Vaka Calismasidir.

Farkh alternatif yakit tirleri
icinde en iyi segenegin
belirlenmesidir.

RMDEMATEL yéntemi bu
secenegi belirler.

5. | (Wu, vd., 2010)

Vaka Galismasidir.

istihdam Hizmeti Sosyal Yardim
Programindaki sosyal yardim
personelinin performansi
degerlendirilmesidir.

DEMATEL y6ntemi bu
degerlendirmeyi yapabilir.

6. | (Shieh, vd., 2010)

Vaka Galismasidir.

Tibbi bakim hizmet kalitesinin
artirllmasidir.

DEMATEL yontemi kriterlerin
o6nemini degerlendirilerek
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kriterler arasindaki nedensel
iliskiler bulmustur.

7. (Lin, vd., 2011) Vaka Calismasidir. Yari iletken endustrisinin DEMATEL yontemi temel
gelisiminde temel yetkinliklerin yetkinlikleri bulabilir.
belirlenmesidir.

8. (Chang, vd., 2011) | Vaka Galismasidir. Tedarikgi segiminde etkili DEMATEL yontemi, tedarikgi
faktorleri bulmaktir. se¢iminde yeni bir karar

verme bilgisi yaklasimi saglar.

9. (Amiri, vd., 2011) | Vaka Galismasidir. Bir tedarik zincirindeki dagitim DEMATEL y6ntemi bu
merkezlerinin konumlarinin siralamayi yapabilir.
belirlenmesidir.

10. (Yang & Tzeng, Vaka Calismasidir. Tedarikgi segimidir. DEMATEL yontemi bu segimi

2011) yapabilir.

11. (Wu & Tsai, 2011) | Vaka Galismasidir. Oto yedek parga endiistrisinde DEMATEL yontemi bu
karar verme surecinin degerlendirmeyi yapabilir.
degerlendirmesidir.

12. (Chang & Cheng, Vaka Calismasidir. Basarisizlik problemlerinde risk OWA ve DEMATEL yontemleri

2011) siralamalarini belirlemektir. bu siralamalari belirler.

13. (Chen, 2012) Vaka Calismasidir. Medikal turizmin nasil DEMATEL yontemi, gesitli
gelistirilecegine iliskin stratejiyi faktorler arasindaki karsilikh
bulmaktir. iliskileri dogrulayabilir ve

temel faktorleri belirleyebilir.
14. (Wu, 2012) Amprik bir galismadir. Bicimsel bilgi yonetimini etkili bir | DEMATEL yontemi bu
sekilde yuritmektir. degerlendirmeyi yapabilir.
15. (Fan, vd., 2012) Vaka Galigmasidir. Dig kaynak kullanim riskinin DEMATEL yontemi bu
kaynaginin belirlenmesidir. belirlemeyi yapabilir.
16. (Gharakhani, Vaka Calismasidir. Tedarikgi se¢im kriterlerinin etki DEMATEL yontemi bu tespiti
2012) yogunlugunu tespitidir. yapabilir

17. (Sumrit & Vaka Calismasidir. isletmelerin teknoloji yenilik DEMATEL yontemi bu
Anuntavoranich, yeteneklerini degerlendirmektir. | degerlendirmeyi yapabilir.
2013)

18. (Li, vd.,2014) Vaka Galismasidir. Acil durum yonetimi DEMATEL yontemi bu
performansinin degerlendirmeyi yapabilir.
degerlendirilmesidir.

19. (Mangla, vd., Vaka Galismasidir. Yesil tedarik zincirinin RMDEMATEL yéntemi bu

2014) performansidir. degerlendirmeyi yapabilir.

20. (Govindan, vd., Vaka Galismasidir. Yesil tedarik zinciri yonetimi DEMATEL yontemi bu

2015) konusunda degerlendirmeyi yapabilir.
onemli ve nedensel iliskileri ele
almaktir.
21. (Wu & Chang, Vaka Galismasidir. Yesil tedarik zinciri yonetimini DEMATEL yontemi etkin
2015) etkin bir sekilde yonetmektir. yonetimi saglar.
22. (Altuntas, & Vaka Galismasidir. Yatirim projeleri DEMATEL yéntemi bu
Dereli, 2015) degerlendirilmesidir. degerlendirmeyi yapabilir.
23. (Akyuz & Celik, Vaka Galismasidir. Deniz glivenligi, cevre kirliliginin | DEMATEL ydntemi potansiyel
2015) onlenmesi ve ham petrol tanker | tehlikelerin nedensel etki
gemilerinde can kaybinin iliskisini ¢ozebilir.
onlenmesidir.

24, (Shieh & Wu, Vaka Galismasidir. Saglk hizmetleri konusunda DEMATEL y6ntemi bu

2016) farkl gorislerin degerlendirmeyi yapabilir.
degerlendirilmesidir.

25. (Mirmousa & Vaka Calismasidir. Tedarikgilerin segimidir. Fuzzy DEMATEL yontemi bu

Dehnavi, 2016) segimi yapabilir.
26. (Sharma, vd., Vaka Galismasidir. Yalin Uretimin basarili bir sekilde | DEMATEL yontemi bu
2016) uygulanmasi igin kritik kriterleri kriterleri belirleyebilir.
belirlemektir.
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27. (Seleem, vd., Vaka Calismasidir. imalat sirketlerinin uygun DEMATEL yontemi bu segimi
2016) performans iyilestirme yapabilir.
girisimlerini segmektir.
28. (Seker & Vaka Calismasidir. insaat sektériinde is risklerinin Fuzzy DEMATEL yontemi bu
Zavadskas, 2017) degerlendirilmesidir. degerlendirmeyi yapabilir.
29. (Abdel-Basset, Vaka Calismasidir. Tedarikgilerin segimidir. DEMATEL, performansi
vd., 2018) artirmak ve rekabet avantaji
elde etmek igin proaktif bir
yaklasimdir.

30. (Han & Deng, Vaka Calismasidir. Acil durum sistemlerinin DEMATEL yontemi

2018) performansinin iyilestirilmesidir. | kritik basari faktorlerini
belirleme yontemi olarak
onerilmistir.

31. (Lin, vd.,2018) Vaka Galismasidir. Strdurilebilir tedarik zinciri AFDEMATEL yontemi bu
secimidir. secimi yapabilir.

32. (Bakir, vd., 2018) Vaka Galigmasidir. Cevre odakli kamu alimlarinin DEMATEL yontemi bu
kritik belirleyicileridir. degerlendirmeyi yapabilir

33. (Zhang & Deng, Vaka Calismasidir. Kabul edilebilir masraflara iliskin | DEMATEL yontemi etkili

2019) yeni etkili ydntemlerin yontemleri bulabilir.
bulunmasidir.

34. (Abdullah, vd., Vaka Galismasidir. Kati atik ydnetiminin fizibilitesi, DEMATEL yontemi bu

2019) uygulanabilirligi ve degerlendirmeyi yapabilir.
surdurilebilirligidir.

35. (zhang, vd., 2019) | Vaka Galismasidir. Kamu 6zel sermayesi DEMATEL yontemi bu risk
projelerinin risk faktorlerini faktorlerini belirleyebilir.
belirlemektir.

36. (Mahmoudi, vd., Vaka Calismasidir. Kalp yetmezligi konusunda 6z Fuzzy DEMATEL yontemi bu

2019) bakim sirecini anlamaktir. degerlendirmeyi yapabilir.

37. (Fan & Xiao, Vaka Calismasidir. Makul bir veri flizyon sonucu DEMATEL yontemi bu

2019) elde etmek igin gatisma degerlendirmeyi yapabilir.
yonetiminin nasil daha iyi ele
alinacagdir.

38. (Song, vd., 2020) Vaka Galismasidir. E-ticaret sirketinde RMDEMATEL yéntemi bu
surdirulebilir cevrimigi degerlendirmeyi yapabilir.
tiketimin engellerini
belirlemektir.

39. (Sharma, vd., Vaka Galismasidir. Dongusel ekonomilerde e-atik DEMATEL y6ntemi bu slreci

2020) surecinin yonetilmesidir. yonetebilir.
40. (Feng & Ma, Vaka Galismasidir. imalat isletmelerinde hizmet Bunun igin Fuzzy DEMATEL
2020) yeniligini etkileyen faktorlerin yontemi kullaniimistir.
analizidir.

41. (Chen, vd., 2020) Vaka Galismasidir. Akilli Grlin hizmet sistemleri ve RMDEMATEL yéntemi bu
yenilikgi deger dnerilerinin degerlendirmeyi yapabilir.
degerlendirilmesidir.

42. (Du & Li, 2020) Vaka Galismasidir. Karmasik sistemlerde kritik DEMATEL yontemi bu segimi
faktorlerin segimidir. yapabilir.

43, (Rostamnezhad, Vaka Calismasidir. insaat projelerinde Fuzzy DEMATEL yéntemi bu

vd., 2020) surdirulebilirligin sosyal modellemeyi yapabilir.
boyutunun modellenmesidir.

44, (Khan, vd., 2020) Vaka Calismasidir. Kuruluslarin dongusel Grey DEMATEL yontemi bu
uygulamalarina yonelik belirlemeyi yapabilir.
girisimlerde bulunmalarina
yardimci olan kilit faktorlerin
belirlenmesidir.
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45, (Magbool & Khan, | Vaka Galismasidir. Halk saghgi ve sosyal dnlemlerin DEMATEL yontemi bu
2020) uygulanmasini engelleyen belirlemeyi yapabilir.
faktorlerin belirlenmesidir.
46. (Altuntas & Gok, Vaka Galismasidir. Bir salgin sirasinda dogru DEMATEL y6ntemi dogru
2021) karantina kararlari alinmasidir. karar almada yardimci olur.

3. CALISMANIN AMACI VE KAPSAMI

Cahsmanin temel amaci finansal piyasalari olusturan risk faktorleri (degiskenleri) arasindaki iliskinin belirlenmesidir. Bunun
icin on alti risk faktord tanimlanmustir. Bu risk faktorleri Tablo 2’de verilmistir. Bu risk faktorleri arasindaki iliski bir piyasa
uzmani tarafindan 16X16 forumunda dogrudan iliski matrisiyle belirlenmistir. Son asamada, risk faktorleri arasindaki iliski bir
grafikle gosterilmistir.

Tablo 2: Calismada Kullanilan Risk Degiskenleri

Degiskenler Aciklamasi

1 Déviz Kuru

2 Faiz Oranlari

3 internet Haberleri
4 Ekonomik Bliyime
5 Enflasyon

6 BIST100

7 DAX

8 S&P500

9 Altin

10 Petrol

11 Piyasa Degeri

12 issizlik

13 Borglanma Orani
14 is riski

15 Politika Riski

16 Bitcoin

4. DEMATEL YONTEMI

DEMATEL yonteminin matematiksel formu igin (Bakir, vd., 2018, s.5) galismasindan yararlaniimistir.

Asama 1. Dogrudan iligki matrisi olusturulur.

Bir calismaya dahil olan n sayida karar verme belirleyicisi ve D karar vericisi oldugunu varsayalim. Her bir karar verici k, bir i

k
belirleyicinin, j belirleyicisini etkileme derecesi belirler. Herhangi iki belirleyici arasindaki bu ikili karsilagtirmalar Xij ile

non non

gosterilir ve 0, 1, 2, 3 veya 4 tamsayi puanlari verilir. Bu puanlar sirasiyla "etki yok", "duslk etki", "orta etki", "yliksek etki" ve
" ¢ok yliksek etki” seklinde siralanir. Her karar vericiden gelen yanitlara gére, n x n boyutunda negatif olmayan bir matris

olusturulur, I:Xil;] =X k , burada k = 1ile D arasinda degisen karar vericilerin sayisidir. i = j icin kosegen degerler sifir alinir.

Dogrudan iliski matrisi (A) asagidaki gibi ifade edilir.

1S,
ijnn = B;Xij (1)

Asama 2. Normallestirilmis dogrudan iliski matrisini hesaplanir.

Normallestirilmis dogrudan iliski matrisi M, asagidaki ifade ile elde edilir.

DOI: 10.17261/Pressacademia.2021.1378 57



Journal of Economics, Finance and Accounting —JEFA (2021), Vol.8(1),p.53-66 Altin

A n n
M =—, burada x#=max| max » a., max » a. (2)
U 1<i<n = U7 ci<n 4 g

Asama 3. Toplam iliski matrisini hesaplanir.

Normallestirilmis dogrudan iliski matrisi elde edildiginde, toplam iliski matrisi T asagidaki ifadeden tiretilir.

T=M+M?*+M?>+.M”*=> M (3)
i=1
T=M(l-M)™", burada I birim matristir. (4)

Asama 4. Etkileyen ve etkilenen degiskenler belirlenir.

s ve c siraslyla toplam iliski matrisi T'nin satirlarinin toplamini ve siitunlarinin toplamini temsil eden n x 1 ve 1 x n vektorleri
olarak tanimlanir. Si'nin T matrisindeki i'inci satirin toplami oldugunu varsayilir. Sonra, si, i belirleyicisinin diger belirleyicilere
verdigi hem dogrudan hem de dolayh etkileri 6zetlenir. Benzer sekilde, cj'nin T matrisindeki j'inci situnun toplami oldugunu
varsayilir. Daha sonra, ¢j, belirleyicisi j tarafindan diger belirleyiciler verdigi hem dogrudan hem de dolayl etkileri 6zetlenir.
(si + cj) ifadesi, belirleyicinin tiim sistemde oynadigi 6nem derecesini gosterirken, (si - ¢j) belirleyicinin sisteme katkida
bulundugu iliskinin gliciinii belirtir. Eger (si -cj) pozitifse, belirleyici etkileyen grupta, eger (si -cj) negatifse, belirleyici etkilenen
grupta yer alr.

Asama 5. Etki diyagrami cizilir.

iliski haritasi, sayisal degerlerin eslestirilmesiyle elde edilebilir (si + ¢;) ve (si - ¢;), burada (si + ;) yatay eksen ve (s;
- ¢j) dikey eksendir. Uygun bir harita olusturmak igin, bir karar vericinin etki diizeyine bir esik degeri atamasi
gerekir. Esik degeri cok diisiik olursa harita asiri karmasik hale gelir. Esik degeri ¢ok yiiksekse birgok belirleyicinin
diger faktorlerle iliskisini géstermez. iliski haritasini olusturmak icin T matrisindeki etki diizeyi esik degerinden
ylksek olan bazi belirleyiciler segilebilir.

5. DEMATEL YONTEMININ ¢6zUMU

DEMATEL yonteminin ¢ozimiinde (Aygin, 2020, s.88-95) galismasindan yararlanilmistir. Yontemin ¢6zimi bes asamada
gerceklesir. Bu agamalar matris islemlerinden olusmaktadir.

Asama 1. Dogrudan iligki matrisinin olugturulmasidir.
Tablo 3 dogrudan iliski matrisini gdstermektedir. Dogrusal iliski matrisi 16 X16 boyutunda bir matristir

Tablo 3: Dogrudan iliski Matrisi

[y
o
=
=
=
N
=
w
=
=Y
=
(6,

Sembol 16  Satir Toplami

=

25
36
34
34
40
34
37
37
27
34
31

5 © o N o s~ w N
N RN R P W W DN R N O R
©O N ON SO B P WO RIN
AR A A W N AR O R W W
O kP W W W B W O W +»r o |&
W w o N R~ WONRAN|G
W o M A L ONONWR|®
5 A O H O W N P W W (N
N W O O N DB BFRP B DB PP N |0
R W O N KB N W N O N |V
B O NN B WO R DWW A
O N B P W B B N N DN W
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12 1 4 2 4 2 3 1 0 1 4 2 0 3 4 2 1 34
13 3 1 2 4 0 3 0 4 2 1 1 3 0 0 4 2 30
14 2 0 4 2 1 4 3 4 2 0 3 4 4 0 3 0 36
15 4 2 4 3 1 4 3 1 4 2 3 4 1 2 0 4 42
16 3 1 2 3 4 4 3 2 1 0 4 3 1 2 3 0 36
Siitun Toplami 36 25 41 34 32 38 35 34 27 34 37 39 36 35 37 27
Asama 2. Normallestirmedir.
Tablo 4 normallestirilmis dogrudan iliski matrisini gostermektedir.
Tablo 4: Normallestirilmis Dogrudan iliski Matrisi
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 0,00 0,02 0,07 000 005 0,02 002 005 002 0,0 0,07 002 0,05 0,02 0,07 0,00
2 0,05 0,00 002 0,02 0,10 0,07 007 002 0,05 0,07 005 010 0,05 0,10 0,07 0,02
3 0,02 0,07 o000 0,07 002 0,05 0,07 010 0,00 0,20 005 0,02 0,05 0,07 0,07 0,05
4 0,10 0,02 0,02 0,00 0,05 0,00 002 010 0,05 0,10 0,05 0,07 010 0,07 0,05 0,02
5 0,07 0,20 0,10 0,07 000 0,05 0,05 0,02 0,07 000 010 0,05 0,07 0,20 0,05 0,07
6 0,07 0,00 005 0,02 0,07 000 007 010 0,05 0,07 0,10 000 0,05 0,02 0,05 0,10
7 0,02 0,20 0,07 0,07 0,10 0,02 o000 0,05 0,02 0,20 0,07 0,10 0,07 0,05 0,02 0,02
8 0,02 0,05 0,10 0,07 0,05 0,10 010 0,00 0,05 0,05 002 007 002 010 0,05 0,05
9 0,05 0,00 0,10 0,07 000 0,20 o000 0,00 0,00 0,05 0,02 0,10 0,07 0,00 0,02 0,07
10 0,10 0,05 0,02 0,02 0,07 000 010 0,07 0,07 0,00 005 002 002 005 0,10 0,07
11 0,05 0,00 0,20 0,00 0,07 0,07 0,10 005 0,02 0,02 000 005 0,0 0,07 0,05 0,00
12 0,02 0,10 0,05 0,10 0,05 0,07 002 000 0,02 0,10 005 000 0,07 0,10 0,05 0,02
13 0,07 0,02 0,05 0,0 0,00 0,07 000 010 0,05 0,02 002 0,07 000 0,00 0,10 0,05
14 0,05 0,00 0,10 0,05 0,02 0,10 0,07 0,10 0,05 0,00 007 010 0,10 0,00 0,07 0,00
15 0,0 0,05 0,20 0,07 002 0,20 0,07 0,02 0,0 0,05 0,07 0,10 0,02 0,05 0,00 0,10
16 0,07 0,02 005 0,07 010 0,10 0,07 0,05 0,02 0,00 010 0,07 0,02 0,05 0,07 0,00

Asama 3. Toplam etki matrisinin olusturulmasidir.

Bu agamada, Birim Matris (1), (I-X) Matris, (I-X)-1 Matris islemleri yapilir. Tablo 8 toplam etki matrisini gstermektedir.

Tablo 5: Birim Matris (1)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
6 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
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11 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
13 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
14 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Tablo 6: (I-X) Matrisi

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
i 10 00 -01 00 OO0 OO OO OO OO 01 -01 OO0 OO0 00 -0,1 00
2 00 10 00 OO0 -01 01 01 00 OO0 -01 00 -01 00 -01 -01 0,0
3 o0 01 10 -01 00 OO0 -01 -01 00 -01 00 00 00 -01 -01 0,0
4 01 00 00 10 00O OO OO0 -01 OO0 -01 00 01 01 -01 00 0,0
5 -01 -01 -01 -01 10 00 00O OO -01 00 -0, 00 -0,1 -01 00 -01
6 -01 00 00 00 -01 10 -01 -01 00 -01 -01 00 00 00 0,0 -01
7?7 o0 -01 -01 -01 -01 00 10 OO0 OO -01 -0, -01 -01 0,0 00 0,0
8§ 00 00 -01 01 00 01 01 10 00 OO0 OO -01 00 -01 0,0 0,0
9 00 00 -01 -01 00 -01 00 00 10 00 00 -01 -01 00 00 -01
10 01 00 00 00O -01 00 -01 -01 -01 10 OO0 OO OO OO0 -01 -01
1 o0 00 -01 00 -01 -01 -01 00 00 00 10 00 -0,1 -0,1 0,0 0,0
12 00 -01 00 -01 00 -01 00 00 OO0 -01 00 10 -0,1 -0,1 0,0 0,0
13 -01 00 00 -01 00 -01 00 -01 00 00 OO0 -01 10 0,0 -0,1 0,0
14 00 00 -01 00 OO0 -01 -01 -01 00 OO0 -01 -01 -01 10 -0,1 0,0
5 -01 00 -01 -01 00 -01 -01 00 -0 00 -01 -01 00 00 1,0 -0,1
16 01 00 00O -01 -01 -01 -01 00 00 OO -01 -01 OO0 00 -0,1 1,0
Tablo 7: (I-X)-1 Matrisi
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 1,18 0,15 0,27 0,17 0,20 0,21 0,20 0,22 0,16 0,26 0,25 0,21 0,22 0,20 0,25 0,14

2 030 1,18 031 0,26 031 033 031 0,27 024 031 031 035 030 033 0,33 0,22

3 0,27 0,24 127 0,29 024 0,29 031 033 019 0,32 029 0,28 0,29 0,31 0,32 0,23

4 032 019 029 1,22 0,24 024 025 031 022 031 0,28 031 032 0,29 0,29 0,20

5 0,34 0,28 040 0,32 1,24 0,33 031 0,29 0,27 0,26 037 033 0,34 035 0,33 0,27

6 030 017 032 0,25 0,28 1,24 030 0,32 022 0,29 033 025 0,28 0,25 0,29 0,27

7 0,28 0,28 036 031 032 0,29 125 030 0,22 0,34 033 036 0,33 0,30 0,29 0,22

8 0,28 023 038 032 027 036 034 1,26 024 030 029 034 029 034 031 0,24

9 0,23 0,13 0,29 0,24 016 0,28 0,18 0,19 1,13 0,23 0,21 0,27 0,25 0,18 0,22 0,21

10 032 022 030 025 028 0,25 032 029 025 123 0,29 0,28 0,26 0,28 0,33 0,25

11 0,26 0,16 034 0,21 025 0,29 030 0,26 0,19 0,23 1,22 0,27 0,31 0,28 0,27 0,17

12 026 026 031 031 025 031 026 024 021 0,32 0,29 125 0,31 0,32 0,29 0,20

13 0,28 0,17 0,28 0,29 0,18 0,28 0,20 0,29 0,20 0,23 0,23 0,28 1,20 0,20 0,30 0,21

14 0,29 0,18 037 0,28 024 035 031 033 023 0,25 032 035 034 1,24 0,32 0,19
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15 0,37 025 041 033 0,28 038 0,34 030 030 033 036 038 031 0,32 1,29 0,30
16 032 021 033 030 031 03 031 029 0,21 0,25 035 033 0,28 0,29 0,32 1,19

Tablo 8: Toplam Etki Matrisi

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 0,18 0,15 0,27 0,17 0,20 0,21 0,20 0,22 0,16 0,26 0,25 0,21 0,22 0,20 0,25 0,14
2 030 0,18 031 0,26 031 033 031 0,27 024 031 031 035 030 033 0,33 0,22
3 0,27 0,24 0,27 029 024 0,29 031 033 019 0,32 029 0,28 0,29 0,31 0,32 0,23
4 0,32 0,19 0,29 0,22 0,24 024 025 031 0,22 031 0,28 0,31 0,32 0,29 029 0,20
5 0,34 0,28 040 0,32 024 033 031 029 0,27 0,26 037 033 0,34 035 0,33 0,27
6 0,30 0,17 032 0,25 0,28 0,24 030 0,32 0,22 0,29 033 0,25 0,28 0,25 0,29 0,27
7 028 028 036 031 032 029 025 030 022 034 033 036 033 030 029 0,22
8 0,28 0,23 038 0,32 027 0,36 034 0,26 0,24 030 0,29 0,34 0,29 0,34 0,31 0,24
9 0,23 013 0,29 0,24 0,16 0,28 018 0,19 0,13 0,23 0,21 0,27 0,25 0,18 0,22 0,21
10 0,32 022 030 0,25 0,28 0,25 032 0,29 0,25 0,23 0,29 0,28 0,26 0,28 0,33 0,25
11 026 016 034 021 025 0,29 030 026 0,19 0,23 0,22 0,27 031 0,28 0,27 0,17
12 0,26 0,26 031 031 025 0,31 0,26 0,24 0,21 0,32 0,29 0,25 0,31 0,32 0,29 0,20
13 0,28 0,17 0,28 0,29 0,18 0,28 0,20 0,29 0,20 0,23 0,23 0,28 0,20 0,20 0,30 0,21
14 0,29 0,18 037 0,28 024 035 031 033 0,23 0,25 032 035 0,34 0,24 0,32 0,19
15 037 025 041 033 028 0,38 034 030 030 033 036 038 031 032 0,29 0,30
16 032 021 033 030 031 035 031 029 0,21 0,25 035 0,33 0,28 0,29 0,32 0,19

Asama 4. Etkilenen ve etkileyen degiskenler belirlenir.

Bu agamada, Dj + Rj ve Dj — Rj degerleri ile etki gruplari belirlenir. Tablo 9 ve Tablo 10 bu hesaplamalari géstermektedir.

Tablo 9: Dj + Rj ve Dj — Rj Degerlerinin Belirlenmesi

Dj Rj Dj+Rj Dj-Ri
D&viz Kuru 3,27 4,57 7,84 -1,31
Faiz Oranlari 4,65 4,40 9,05 0,26
internet Haberleri 4,47 4,10 8,57 0,37
Ekonomik Biiyiime 4,28 3,83 8,12 0,45
Enflasyon 5,03 3,52 8,55 1,52
BIST100 4,35 6,45 10,80 -2,09
DAX 4,77 10,80 15,56 -6,03
S&P500 4,80 14,99 19,78 -10,19
Altin 3,40 18,99 22,39 -15,59
Petrol 4,38 23,79 28,18 -19,41
Piyasa Degeri 4,01 27,82 31,83 -23,81
issizlik 4,37 32,33 36,71 -27,96
Borglanma Orani 3,84 36,87 40,71 -33,03
is riski 4,58 39,99 44,57 -35,41
Politika Riski 5,24 44,08 49,32 -38,84
Bitcoin 4,64 47,72 52,36 -43,08
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Tablo 10: Etkileyen ve Etkilenen Degiskenlerin Belirlenmesi

Dj Rj Dj+Rj Dj-Ri Etki Grubu
Doviz Kuru 3,27 4,57 7,84 -1,31 Etkilenen
Faiz Oranlari 4,65 4,40 9,05 0,26 Etkileyen
internet Haberleri 4,47 4,10 8,57 0,37 Etkileyen
Ekonomik Biiyiime 4,28 3,83 8,12 0,45 Etkileyen
Enflasyon 5,03 3,52 8,55 1,52 Etkileyen
BIST100 4,35 6,45 10,80 -2,09 Etkilenen
DAX 4,77 10,80 15,56 -6,03 Etkilenen
S&P500 4,80 14,99 19,78 -10,19 Etkilenen
Altin 3,40 18,99 22,39 -15,59 Etkilenen
Petrol 4,38 23,79 28,18 -19,41 Etkilenen
Piyasa Degeri 4,01 27,82 31,83 -23,81 Etkilenen
issizlik 4,37 32,33 36,71 -27,96 Etkilenen
Borglanma Orani 3,84 36,87 40,71 -33,03 Etkilenen
is riski 4,58 39,99 44,57 -35,41 Etkilenen
Politika Riski 5,24 44,08 49,32 -38,84 Etkilenen
Bitcoin 4,64 47,72 52,36 -43,08 Etkilenen

Tablo 10’da yer alan (c- r) degerlerine gore, 16 kriter etkileyen grup ve etkilenen grup olarak iki gruba ayrilmistir. (c - r) 'nin
degeri pozitifse etkileyen grubunda siniflandirilir ve digerlerini dogrudan etkiler. En ylksek (c - r) faktorleri ayni zamanda
digerleri tzerinde en blyilik dogrudan etkiye sahiptir. Bu ¢alismada faiz orani (2), internet haberleri (3), ekonomik biyime
(4), enflasyon (5) etkileyen grubunda yer almaktadir. Bu degerler sirasiyla 0,26, 0,37, 0,45, 1,52 olarak gerceklesmistir. Ayni
zamanda enflasyon (5) diger kriterler lizerindeki en kritik etki faktorudir. Enflasyon (5) faktori sistematik risk unsuru
icerisinde yer alir. Enflasyonun (5) % O ile 2,5 arasinda en az 20 yil sirdUrilebilir olmasi finansal piyasalarda istikrar yaratmanin
on kosulu olarak degerlendirilmektedir.

(c = r) 'nin degeri negatif bu tir kriterler etkilenen grubunda siniflandirilir ve biytk 6lgtide digerleri tarafindan etkilenir. Bu
calismada Déviz Kuru (1), BIST100 (6), DAX (7), S&P500 (8), Altin (9), Petrol (10), Piyasa Degeri (11), Issizlik (12), Borglanma
Orani (13), Is riski (14), Politika Riski (15), Bitcoin (16) etkilenen grubunda yer almaktadir. Bu degerler sirasiyla -2,09, -6,03, -
10,19, -15,59, -19,41, -23,81, -27,96, -33,03, -35,41, -38,84, -43,08 olarak gerceklesmistir. Bitcoin (16) diger faktorlerden faiz
orani (2), internet haberleri (3), ekonomik blyime (4) ve enflasyon’dan (5) en ¢ok etkilenen faktdrdir. Bitcoin (16) sistematik
olmayan bir risk unsudur. Ayni zamanda organize olmayan piyasada islem gérmektedir. Kripto para piyasalarin resmi piyasa
ozelligi kazandirilmasiyla bu piyasalardaki fiyat dalgalanmalarinin bir istikrar kazanacagi diistinilmektedir.

Asama 5. Etki diyagraminin gizilmesidir.

Bu asamada, problemleri gorsel olarak ¢ézmemizi saglayan bir grafik sunulur. Grafik Teorisi uygulanarak matematiksel
sonuglar gorsellestirilir. Boylece nedensel iligkileri daha iyi anlasilir.
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Sekil 1: Etki Diyagrami

Etki Diyagrami
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Sekil 1 incelendiginde sifir degerinin tizerinde kalan risk degiskenleri etkileyen grubunu temsil ederken sifir degerinin altinda
yer alan risk degiskenleri etkilenen grubunda yer almaktadir. Buna gore risk degiskenleri sol yukaridan sag asagiya dogrusal
bir iliski diizeyi gostermektedirler.

6. SONUC

Finansal piyasalarda finansal varlklar islem gorir. Varliklarin fiyatlari piyasa kosullarinda arz ve talebe gore belirlenir. Piyasa
kosullarinda olusan fiyat piyasa giren bilgilerle degisir. Bu degisiklerden bazilari fiyatlari olumlu yénde etkilerken bazilari
olumsuz etkiler. Piyasaya giren her bilgi bir risk unsurunun temsilcidir. Yatirimcilar bu risk unsurlarina gére pozisyon alirlar.
Tum amag kayiplarin en aza indirilmesidir.

Calismada, finansal piyasalarin analizi on alti risk degiskenine gore belirlenmistir. Bu risk degiskenleri etkiyen grubu ve
etkilenen grubu olmak Uzere ikiye ayrilmistir. Faiz orani, internet haberleri, ekonomik blyime ve enflasyon etkileyen
grubunda yer almaktadir. Piyasayi etkileyen en ¢ok etkileyen risk degiskeni enflasyondur.

Déviz Kuru, BIST100, DAX, S&P500, Altin, Petrol, Piyasa Degeri, issizlik, Bor¢lanma Orani, is riski, Politika Riski ve Bitcoin risk
degiskenleri etkilenen grubunda yer almaktadir. Bitcoin diger etkileyen faktorlerden en gok etkilenen faktorddr.

DEMATEL yonteminin uygulamasina iliskin ¢alismalar uzmanlarin stibjektif goruslerine dayanmaktadir. Yontem, sibjektif
goruslerin guvenilir oldugunu varsaymaktadir. Ancak bilimsel galismalarda varsayimlarin her zaman dogru oldugu
soylenemez. Bu nedenle yukaridaki risk degiskenleri zaman icerisinde degisiklik gosterirler.
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ABSTRACT

Purpose - This paper aims to evaluate whether the earnings management diagnostic using changes in asset turnover and profit
margin as proposed by Jansen et al., (2012) is informative in identifying earnings management

Methodology - Two tests were employed: firstly, the association between the diagnostic and discretionary accruals using Kothari et
al., (2005) model, was tested by using Pearson correlation and contingency tables. Secondly, by using future profitability reversals as
an indicator of earnings management, the investigation of whether the diagnostic has incremental information in identifying
earnings management as compared to Kothari et al., (2005) model was performed using multivariate regression analysis. Data was
collected for the period from 2006 to 2017 and comprises a total of (3,108) firm-year observations from the Palestinian stock
exchange.

Findings- The results indicate that the diagnostic proposed by Jansen et al., (2012) is a useful indicator for earnings management, as
well as this diagnostic, provides higher information content in identifying earnings management than the discretionary accruals
model i.e. Kothari et al., (2005) model.

Conclusion- This study contributes to the limited earnings management literature in emerging economies generally, and in the
Palestinian context particularly. The results of the study benefit financial statement users to have diagnostics for earnings
management that are informative.

Keywords: Earnings management, discretionary accruals, future profitability reversals, Palestine Exchange.
JEL Codes: M40, M41

1. INTRODUCTION

The existence ofinformation asymmetries between the firm's managers and its stakeholders, including stockholders,
creditors, and suppliers, creates the need for a summary measure of firm performance (Dechow, 1994). This
introducesthe choice between realized cash flows or earnings as a summary measure, more precisely, that means the
trade-off between adopting cash or accrual basis of accounting (Cohen and Zarowin, 2008; Chamberlain etal.,2014).
While realized cash flows have timing and matching problems that cause them to be a noisy measure of firm
performance. The use of accruals, on the other hand, introducing a new problem because managers can use
discretion over the recognition of accruals (Dechow, 1994; Badertscher, 2011; Chamberlain et al., 2014). Although
Holthausen and Leftwich, (1983); Watts and Zimmerman (1978), and others argued that using discretion can enhance
the ability of earnings as a measure of a firm's performance because managers have more information about the
firm's operations, this discretion can be exploited opportunistically to manipulate accruals. In general, earnings
management "EM hereafter" can be viewed as the utilization of this discretion in financial reporting (Hoglund, 2010;
Cohen and Zarowin, 2010).

Analyzing and measuring of accrual-based earnings management often focuses on management's use of discretionary
accruals. Such research requires a model that estimates the discretionary component of reported income (Dechow et
al., 1995). Existing models are usually classified into two categories: first, aggregate accrual models which range from
simple models in which discretionary accruals are measured as total accruals such as Healy (1985) and DeAngelo
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(1986) models, to more sophisticated models that attempt to separate total accruals into discretionary and
nondiscretionary components, such as Jones model, modified Jones model is also known as Dechow et al., (1995)
model. A second category in the literature is to model a specific accrual (McNichols, 2001; McNichols and Wilson,
1988; Petroni, 1992; Nelson et al., 2000).

Although aggregate accruals models made an important contribution to the literature at the time they were
introduced and have had a substantial impact, it's suggested that further progress in the literature will require a
departure from extensive reliance on aggregate accruals approaches (McNichols, 2001). According to Dechow et al.,
(2012), these modelslack power for earnings management of plausible magnitudes because of the poor ability of the
models to isolate discretionary accruals. Moreover, tests using these models are misspecified due to correlated
omitted variablesin samples with extreme financial performance. An alternative tool has therefore been suggested
by Jansen et al., (2012) based on the assumptions underlying the DuPont analysis that sales are a driver of both the
company's income and its investment i.e. operating assets. Therefore, in cases of absent EM, the change in the asset
turnover ratio (ATO, hereafter) (Sales/Net operating Assets) and the change in the profit margin ratio (PM, hereafter)
(Operating Income/Sales) go in the same direction. Therefore, Jansen et al., (2012) has exploited this accounting
intuition to propose asimplistic diagnostic for earnings management that if the change in the ATO and the change in
the PM go in an opposite direction simultaneously, then this could be considered as a sign for upward or downward
EM. In thisvein, and accordingto Rani et al., (2013), emerging economiessuch as the Palestinian economy have not
taken considerable attentionin the prior earnings management literature, although, the EM practices introduced in
these economies. For example, Hessayri and Saihi (2015) provide evidence on the EM practicesin different emerging
economiesincluding, the United Arab Emirates, Morocco, South Africa, and the Philippines, and these practices have
not been reduced after the adoption of IFRS. Additionally, Alareeni and Aljuaidi (2014) argued that both Yoon et al.,
(2006) and modified Jones models are weak in detecting EM in the Palestinian context, the study suggests that the
development ofanew model is crucial for emerging economies such as Palestinian one.

Based on the above discussion, the purpose of this paperis to consider whether the Jansen et al., (2012) diagnostic is
informative for detecting EMin the Palestinian context. This paper is considered use ful and contributesto the existing
literature on earnings management in several ways. First, the existing researches in earnings management area
conducted in emerging economiesare very limited as compared to those conducted in the developed economies to
test the suitability of models developed to detect earnings management in such economies. Second, itisnoteworthy
that most of the studies conducted in such economies suffer from a short study period (Hessayri and Saihi, 2015;
Abdelkarim and Zurigi, 2020; Alareeni and Aljuaidi, 2014; Alzoubi, 2018; Bao and Lewellyn, 2017; Lassoued et al.,
2020), this study complements the existing literature by collecting and analyzing more recent data over a much longer
period, more specifically, over (12) years from 2006-2017 which strengths the estimation of variables and parameters
statistically. Third, almost most studies in the EM area have been conducted to investigate the power and
specification of accrual-based models. To the best of research knowledge, there are very limited published studies,
which investigate the effectiveness of this diagnostic. Therefore, this study will contribute in generalizing this method,
particularly, in emerging economies. Finally, all studies that have employed aggregate accruals EM models, have
linked the existence of EM with a specificincentive e.g. equity offering, managers' compensation or bonus plans, debt
covenants, tax incentives (Abdelkarim and Zuriqi, 2020; Bao and Lewellyn, 2017). However, in generic settingswhere
an obvious incentive to manage earnings is absent, the situation would be more complex to identify EM using such
models. Thus, financial statement users need to have diagnostics for EM that are informative even when no obvious
incentive to manage earnings exist. Therefore, this diagnostic is considered to be useful in the Palestiniancontext as
managerial incentives to manage earnings aren't obvious (Alareeni and Aljuaidi,2014; Abdelkarim and Zuriqi, (2020)
and there's a lack of studies which covered such topics. This research is organised as follows: section 2 present a
summary of developed methods pertaining earnings mamagement and hypothesis development is preseneted as
well. Research methodology is presented in section 3. Findings and data analysis are presented in section 4.
Conclusion and summary are presentedin secion5.

2. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT
2.1. Review of the Developed Models

Dechow et al., (1995) (DSS, hereafter) provided systematic evidence on the relative performance of aggregate
accruals models, by comparing the specification and power of commonly used test statistics. The models reviewed
include Healy (1985) who used total accruals and DeAngelo (1986) who used the change in total accruals as a proxy
for earnings management. Both models implicitly assuming that nondiscretionary accruals are constant proxies.
Because nondiscretionary accruals are expected to change with firms’ underlying business activities, thisassumption
is unlikely to be empirically descriptive. Therefore, the Jones model (1991) has been developed to relax this
assumption and predict nondiscretionary accruals by including the change in total revenues (cash and credit) and the
level of the gross property, plant, and equipment as determinants of non-discretionary accruals.
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DSS also evaluated the power of these models by examining the frequency with which these test statistics generate a
type Il error. Type Il error arises when some discretionary accruals that are unintentionally removed from
discretionary accruals proxy, i.e. models fail to isolate the discretionary accruals, resulting in decreasing the
probability of rejecting the null hypothesis of no EM whenit's false, and that in turn leadsto a lower power of these
tests. DSS also evaluated the specification of these models by examining the frequency with which these test statistics
generate type | error. Type | error arises when some nondiscretionary accruals are unintentionally left in the
discretionary accruals proxy, due to correlated omitted variables in samples with extreme financial performance.
That's because these tests identified factors that don't cause earnings to be managed, but are correlated with firm
performance as a stimulus for earnings management, which in turn results in misspecification of these models, and
increasing the probability of rejecting the null hypothesis of no earnings management when it's true. DSS proposed a
modified version of the Jones model (1991), in an attempt to mitigate the frequency of type Il error, thusincreasing
the power of the model, DSS concluded that the original Jones model haslow power in cases where firms manipulate
revenue through the misstatement of net accountsreceivable. Thisis because the original Jonesmodelincludes the
change in credit sales as a determinant of non-discretionary accruals, resulting in the removal of discretionary
accruals (type Il error). To mitigate this problem, DSS suggested that cash revenue be used in place of reported
revenue in the event period. Finally, DSS concludedthat although all these models appear to be well specified when
they are applied to a random sample of firm-years, they have low power for EM of economically plausible magnitudes
(less than 5% of total assets), and they are misspecified when they are applied to a firm with extreme financial
performance because of the existence of omitted correlated variables. The study also emphasized that the modified
Jones model provides more powerful tests of EM. In contrast, Beneish (2001) examines the ability of DSS' modified
Jones model to identify EM by firms identified as generally accepted accounting principles (GAAP) violators, either by
the financial press or the SEC Enforcement Division. He finds that the modified Jones model does not perform well in
detecting GAAP violators.

In a subsequent study, McNichols (2001) was the first one who overviewed the trade -offs associated with the most
common three research designs used in the EM literature: those based on aggregate accruals, specificaccruals, and
those based on the distribution of earnings after management. The study

provided evidence on the misspecification of these models due to the ignorance of long-term earnings growth, i.e.
correlated omitted variables. Concernsthat mentioned models fail to capture all non-discretionary accruals, because
of the existence of omitted correlated factors, such as financial performance, have led researchersto enhance these
models with performance matching procedures.

Kothari et al., (2005) were the first who proposed a performance-based accrual model. They supplementJones and
Modified Jones models by controlling for performance using the return on assets (ROA) as a matching variable. The
study made two tests to control for the effect of performance on estimated discretionary accruals: the first is a
regression-based approach by extending Jones and modified Jones models by including ROA as an additional
independent variable (this approach used previously in the literature such as Dechow and Dichev (2002) who have
used operating cash flows). The second is a performance-matched approach where abnormal discretionary accruals
are defined relative to the discretionary accruals for a firm with similar performance i.e. the same ROA.

The comparative results showed that tests of discretionary accruals using a performance-matched approach are
better specified than those using a linear regression-based approach. This result is due to the non-linear relationship
between accruals and performance which has been identified by many preceding researchers (Beaver and Demski,
1979; Brooks and Buckmaster, 1976; Freeman and Tse, 1992). In this vein, Dechow et al. (2012) (DHKS, hereafter),
showed that these performance-based accrual models cause substantial reductions in test power and are only
effective when the matching procedure employs the relevant omitted variable, i.e. mitigate misspecification when the
matching procedure employs the relevant omitted variable. Jansen et al., (2012) also proposed a simple diagnostic of
earnings management that is simple and far away from accrual-based models. This diagnostic relies on the widely
held notion underlying DuPont analysis (where afirm’s return on assets is decomposed into asset turnover (ATO, the
ratio of sales to net operating assets) and profit margin (PM, the ratio of operating income to sales), that salesis a
fundamental driver of both the company's income and itsinvestment i.e. operating assets, and because of the nature
of double-entry accounting which is reflected in the articulation of the income statement and balance sheet, net
operating assets on the balance sheet and net operatingincome on the income statement should vary directly with
sales, thus change in both ATO and PM should be in the same direction. In other words, if changes in ATO and PM are
in an opposite direction then this could be asignal of EM. Specifically, the simultaneousincrease in ATO and decrease
in PM may indicate a downward earnings management, and the simultaneous decrease in ATO and increase in PM
may indicate an upward earnings management.

Because earnings management can't be directly observable, the study identified firms that are suspected to be
engaged in EM-based on four indicators or outcomes of earnings management, and test whether PM/ATO diagnostic
is associated with these earnings management indicators: firms which meet or beat analysts’ expectations, firms
which report extreme earnings surprises, those which subsequently restate earnings upwards, and those which
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experience areversal in year-ahead profitability or produce predictable year-ahead abnormal returns. In all these four
perspectives the study comparesthe relative and incremental information content of the PM/ATO diagnostic to the
performance-adjusted accruals model proposed by Kothari et al., (2005). The results show that in each of these
analyses the PM/ATO diagnostic providesincremental information over the performance -adjusted accruals model i.e.
Kothari et al., (2005) model.

Consistent with Jansen et al., (2012) results, Hejazi et al., (2014) have evaluated the effectiveness of this diagnostic as
compared to the modified Jones model using a sample of 100 companies listed in the Tehran Stock exchange. The
paper found that the diagnostic provides higher information content than discretionary accrual modelsin detecting
EM. These results are also supported by Harebottle (2016) who investigated the diagnostic using a sample of 212
listed South African firms and demonstrated that this diagnostic is a useful indicator for identifying EM. Therefore,
this paper attempts to test the effectiveness of this diagnostic in the Palestinian context.

2.2. Hypotheses Development

As mentioned above Jansen et al., (2012) argue that changes in ATO and PM in opposite directions could signal EM.
More clearly, upward EM will increase operatingincome, which in turn will lead to anincrease in PM. On the other
hand, upward EM will overstate net operating assets which in turn will lead to a decrease in ATO. For example, if the
firm decides to manipulate earnings upward by reducing the assessment of bad debt expenses, this will overstate
operating income and increase in PM. Simultaneously, net operating assets will be also overstated (because net
accountsreceivables will be higher) which in turn will decrease ATO. Therefore, the first hypothesis will be developed
as follows:

H1. The simultaneous increase of PM and the decrease of ATO is a sign of upward earnings management.

In contrast, downward EM will result in an understatement of operatingincome, which in turn will lead to ad ecrease
in PM. On the other hand, downward EM will result in an understatement of net operating assets which in turn will
lead to increase ATO. Accordingly, the second hypothesiswill be constructed as follows:

H2. The simultaneous decrease of PM and increase of ATO is a sign of downward earnings management.

As mentioned above, testing the association between PM/ATO diagnostic and discretionary accruals (measured by
Kothari et al., (2005) model)isn't a sufficient investigation of the diagnostic effectiveness, as traditional total accrual
modelsincluding Kothari et al., (2005) model suffer from specification and power problemsas presentedin the first
chapter and can't be considered as an ideal proxy for EM. On the other hand, Jansen et al., (2012) argue that PM/ATO
diagnostic provides incremental information over discretionary accruals in identifying EM. This argument was
supported by other researchers who found that the diagnostic is more informative in identifying EM than
discretionary accrual models (Hejazi et al., 2014).

Accordingly, the third hypothesis will be constructed as follows:

H3. The PM/ATO diagnostic provides incremental information content over discretionary accruals in identifying
earnings management.

Future profitability reversals have been used by preceding researchers as a benchmark of earnings management.
Therefore, it can be argued that firms with a contemporaneous increase in PM and a decrease in ATO (upward EM
diagnostic) will report lower future profitability than other firms. Therefore, it's expected that the sign for EM-UP's
coefficient correlation with future profitability will be negative. On the other hand, firms with a contemporaneous
decrease in PM and an increase in ATO (downward EM diagnostic) will report higher future profitability in the
subsequent period than other firms (Jansen et al., 2012). Therefore, it’s expected that the sign for EM-DN’s coefficient
correlation with future profitability will be positive.

3. RESEARCH METHODOLOGY
3.1. DataCollection and Sample

In this study, the data was collected from the annual reports of the sample study for the period of 2007 to 2017 of al |
companies listed on the Palestine Exchange. The sample size of the study consists of all Palestinian listed companies
as the entire population of the Palestine Exchange. However, the study sample is subjected to the following criteria:

1. The study coversthe period from 2006 to 2017, the rationale for using this as the study periodisto collect
the longest possible set of data, thus obtaininga more accurate estimation of models' parameters.

2. Because of the difficulty of separating the financial and operating assets for firms that are engaged in
financial services, as required when applying PM/ATO diagnostic, these firms were excluded from the
sample. Therefore, all firms in the banking and financial services sector and insurance sector are excluded.
Besides, firms in the investment sector that are engaged in financial investment are also excluded.
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Therefore, the final sample includes (28) firm. Therefore, the financial statements variables used in this
study should be available for (3,360) firm-year observations, after excluding the missing observations for
some firms in which variables are not available, the final sample consists of (3,108) firm-year observations.

3.2. Research Design

This study aims primarily to assess the effectiveness of the diagnostic for detecting earnings management proposed
by Jansen et al., (2012), more specifically, its suitability in the Palestinian context. The major problem when evaluating
the performance of earnings management modelsis that the actual magnitude of earnings managementisn't known,
so it's not possible to perform a direct test to validate the diagnostic. Therefore, the diagnostic has been assessed
using two different methods used in preceding researches as follows:

First: Using one of the most commonly used EM models which is Kothari et al., (2005) model "a modified version of
Jones model (1990)" to obtain discretionary accruals which is a widely used proxy of EM, and measuring how the
diagnostic resultsare correlated to the Kothari et al., (2005) results.

Second: Evaluating the performance of the diagnostic as compared to Kothari etal., (2005) model by using one-year
ahead profitability reversals as earnings management benchmark: according to Penman (2007) EM postpones the
reporting of true earnings, thus this will result in areversal of profitability in the futurei.e.ifthe firm'smanagement
exercisesan upward EM in the current period this will result in lower profitability in the subsequent periodthan other
firms, and if the firm's management exercises a downward EM in the current period, this will result in higher
profitability in the subsequent period than other firms. Consistent with this, Dechow et al., (2003); Jansen et al.,
(2012) have used future profitability reversals as an indicator of EM. Based on those researchers, thisintuition isused
to investigate the PM/ATO diagnostic ability in identifying EM as compared to discretionary accruals measured by
Kothari et al., (2005) model by utilizing multivariate analyses used by Jansen et al., (2012) to predict future
profitability reversals.

3.3. Variable Definitions
First: PM/ATO Diagnostic

Jansen etal., (2012) argued that the simultaneous opposite changesin both ATO and PM cloud be an indicator of EM.
Accordingly, Jansen et al. (2012) define the signal of upward EM (EM-UP) and the signal of downward EM (EM-DN) as
follows:

EM — UP = 1if APM; = 0and AATO, < 0, and zero otherwise.
EM — DN = 1 if APM, < 0 and AATO, = 0, and zero otherwise.

Second: Kothari et al., (2005) Model

Kothari et al., (2005) model has been used to estimate discretionary accruals. This model is aJones model augmented
with ROA as an independent variable to control for the effect of a firm's performance. it was used widely by much -
preceding research asa measure of discretionary accruals (Alghamdi and Ali, 2012; Jaggi and Sun, 2006; Jansen et al .,
2012; Niu, 2006). Besides, Bhuiyan et al., (2013); Roodposhti et al .,(2012) find that this model provides the most
powerful test for earnings management

Table 1: Variable Definitions of PM/ATO Diagnostic

APM, (Operating Incomet /Sales+ )- (Operating Income t1 /Salest.1)

AAT O, (salest /Net Operating Assetst )- (salest.1 /Net Operating Assetst.1)

Operting Income, Sales; — (cost of goods sold+selling, general and administration+depereication and
amorizatiation expenese)t

Net Operating Assets, Net Assets +— Net Financial Assets ¢

Net Financial Assets, Cash and short term investments; — interest bearing liabilitiest

Or Net Operating Assets, Operatingassets — operatingliabilities

as compared to other discretionary accrual models including Jones (1990), Modified Jones (1995), and Kasznik
(1999).

The model presented in the following regression: TAAC:

TAAC, 1 AREV, PPE,
=0 () ot () +oa
TAry TA, TA,_, TA,

~

)+ oy (ROA,) + e,
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Where,

7' AAC: = Total accrualsin period t

TA, 4 = Lagged total assets

AREV, = Change inrevenues

PPE, = Property, plant, and equipment in period t

ROA, _ Return on assets in period t = operating income/ average total
- assets

00, 0lp, 005 .. .o = estimated parameters from the estimation period

£ = Error term

The model was conducted in the following steps:
1.Calculating actual total accruals using the cash flow statement approach. Therefore, the formulais as follow:
2.TAAC, = Earnings before extraordinary items — Cash flow from operating activities

The model parameters were estimated cross-sectionally. Therefore, the parameters are industry and year specific,
which means each industry in each year has specific parameters which are used to estimate nondiscretionary accruals
for each firm in this industry each year. To do that, parameters are classified for each sector of listed firms in each
year. Parameters are estimated using Kothari et al., (2005) model using the following formula:

TAAC, ; 1 AREV, ; PPE, ; : .
=ty ( )+ oGy ( ) +o0, (—) + a3 (ROALD) + &,
TA i TA TA i - TA )

1. Using the estimated parameters to estimate nondiscretionary (normal) accruals by the following formula:

NDAAC,= ag () + o (Frn) v () + s (o)

Where,
NDAAC, = Nondiscretionary (normal) accruals,
AREC, = change in net receivables.

2. Calculating discretionary (abnormal) accruals by subtracting nondiscretionary accruals obtained in step three from
total accruals obtained from the first step:

Discetionary accrauls = total accruals — nondiscretionary accruals

3.4. Research Models

As mentioned in the research design, it can be argued that firms with a contemporaneous increase in PM and a
decrease in ATO (upward EM diagnostic) will report lower future profitability than other firms. Therefore, it is
expected that the sign for EM-UP's coefficient correlation with future profitability will be negative.On the other hand,
firms with a contemporaneous decrease in PM and an increase in ATO (downward EM diagnostic) will report higher
future profitability in the subsequent period than other firms (Jansen et al., 2012). Therefore, it isexpected that the
sign for EM-DN'’s coefficient correlation with future profitability will be positive.

Return on net operating assets (RNOA hereafter) is used as a proxy of profitability, and a regression analysis
developed by Jansen et al., (2012) to predict one-year RNOA (RNOAt+1) is used. Therefore, thisstudy replicates the
model developed by Jansen et al., (2012) to investigate the ability of PM/ATO diagnostic in identifying earnings
management as compared to discretionary accruals. Jansen et al., (2012) study according to the literature review has
first developed a basic regression analysis for one-year ahead profitability and number of independent variables to
control for the dependent variable characteristics (i.e. RNOAt+1), and then add explanatory variables (EM_UP,
EM_DN, and Discretionary accruals) gradually to the model to trace the improvement in the explanatory power of
each model as explanatory variables are added (Jansen et al., 2012). The study research models as follows:

1. The basic regression analysis is as follows:

ARNOA,+) = Bp + BLENOA, + [ NOA, + SiARNOA, + [ ANOA, + =, (1)
2. The second model includes EM-UP and EM-DN as explanatory variablesto test the relation between these variables
and future profitability and to test whether adding these variablesincreases the explanatory power of the model. As
EM resultsin a reversal of profitability in the next period, it's predicted that a significant negative coefficient for the

EM-UP variable and a significant positive coefficient for the EM-DN variable (Jansen et al., 2012). The second model is
as follows:

ARNOAus+y = By + BRNOA, + B,NOA, + B;ARNOA, + B,ANOA, + BsEMyp + BEMpy, + &, 2
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3. The third model includes discretionary accruals measured by Kothari et al., (2005) model as an explanatory variable
to compare the correlation significance of this variable toRNOA, ;4 as compared to PM/ATO diagnostic variables, so
investigating whether the diagnostic provides incremental information in identifying EM as compared to the
discretionary accruals (Jansen et al., 2012). The third model isas follows:

ARNOA, 41 = By + BLRNOA, + B.NOA, + BsARNOA, + BsANOA, + B:DAAC, + =, (3)

4. The fourth model includes both measures of EM, PM/ATO diagnostic (EM_UP, EM-DN), and discretionary accruals
(DAAC), the model isas follows:

ARNOA.4 = By + BRNOA, + B,NOA, + B3ARNOA, + ByANOA, + BsDAAC, + BeEMyp + BrEMpy, + &,(4)

Where RNOA: is Return on net operating assets in period t = operating income/ average net operating assets, A
RNOAt+1 = RNOAt:1 — RNOA, NOA: the net operating assets: / sales;, A NOA: = (NOA: — NOAt.1)/ NOA:.1, DAAC: is
discretionary accruals measured by Kothari et al., (2005) model, EM-UP; = signal of upward EM, and EM-DN; -signal of
downward EM.

4. FINDINGS
4.1. Descriptive Statistics

Table 2 summarizes the estimates of the parameters of the discretionary accruals model used to measure EM i.e.
Kothari et al., (2005) model, the explanatory power for the model in each year as well as the descriptive statistics for
these parameters. The explanatory power (R2) for the model in all years are quite high as compared to otherstudies,
the average R2for the regression model is 0.244 which to alarge degree equalsthe average R2in other related studies
(R2=0.232inJones(1991), and equals0.196 in Hoglund (2012) studies).

Accordingto the literature, it isassumed that the sign of the coefficient of (PPE) in the model is to be negative, as this
variable representsthe depreciation expense whichisan income-decreasing accrual (Jones (1991). The coefficient's
sign of (AREV) isn't agreed upon (PPE). For example, Jones(1991)argued that this coefficient can be positive because
the change in revenues can cause increasesin accounts receivables (income-increasing accrual), or can be negative as
it may cause increasesin accounts payables i.e. income-decreasing accrual. Héglund (2010) on the other hand, argued
that the coefficient for change in revenuesis expected to be positive, as, for most companies, accounts receivables
increase more than accounts payables when revenuesincrease. Consistent with what is mentioned, the sign of PPE's
coefficient is almost negative in all years, and the average estimated coefficient of this variable is significantly
negative. The sign of AREV's coefficient is almost negative in all years, but the average estimated coefficient of this
variable is positive, it is can be explained as Palestinian firms, on average, have accounts payable credit greater than
accountsreceivablesin yearsin which the coefficient sign is negative.

Table 3 summarizes the descriptive statistics of the main variablesin the study. The table includesanewmentioned
variable which isan indicator variable (DAAC-UP) = 1 when DAAC is positive and zero otherwise. Thisvariable is used
to determine the average firms which have exercised upward EM as compared to EM-UP diagnostic. Accordingto the
descriptive statistics, PM/ATO diagnostic identifies 22.3% of the sample observations as having upward EM, and
15.2% of the sample observations as having downward EM. Therefore, the diagnostic suggests that 37.5% of firms
have managed earnings either up or down. In contrast, the discretionary accrual model (Kothari et al. (2005 ) model)
identifies all firms as having managed earnings either up or down (51.7% of firms as having upward EM (DAAC-UP =
.5172), and 48.3% of firms as having downward EM).

Table 4 reports the percentage of observations with EM_UP, EM_DN, and DAAC_UP by year. The frequency of
EM_DN observations is greater than that of EM_UP in 7 of the 12 years. The years in which EM_DN is less frequent
are 2015 and 2017 only. DAAC-UP, on the other hand, is greater than 50%in 7 years.

Table 2: Descriptive Statistics of Parameters’ Estimates

TAAC,, LV, o (BB Lo (PP, L rom)
= D: —— m- D:"! E——
TAr-1, 0 \T4,., PA\TA T ATAyy, %t :

Variable 1/TA AREV PPE ROA

Year oo a1 ('} o3 R2
2006 39930.12 1.0267 -0.1138 -0.3352 27.48%
2007 -71926.2 -0.0557 -0.0539 -0.3032 16.23%
2008 -231448 -0.0458 -0.0883 -0.2605 27.56%
2009 -48857.9 -0.1067 -0.0249 -0.1335 5.38%
2010 42483.32 -0.0987 0.1008 -0.1158 10.26%
2011 107465 -0.1486 -0.0542 -0.2116 12.72%
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2012 134817.4 0.1469 -0.0296 0.1831 13.66%
2013 -67254.3 -0.0389 0.0524 0.6189 23.16%
2014 74403.47 0.0118 0.05167 0.0163 7.13%
2015 2083394 -0.05995 0.6512 0.2591 49.55%
2016 -176796 0.0355 0.1286 -0.0086 76.13%
2017 -4464.18 0.0498 0.0948 0.4067 23.50%
Mean 156812.2 0.0332 0.0949 0.00964 24.40%
Median 17732.97 -0.0507 0.0541 -0.06222 19.7%
St. dev. 616518 0.3191 0.1871 0.30099 20.25%
Positive 6 3 2 5 -

Negative 6 9 10 7 )

Notes: TA, lagged total assets; AREV, changes in revenues; PPE, Property, plant, and equipment in period t;
ROA, return on assets; a0... an, estimated parameters from the estimation period

Table 3: Decriptive Statistics of Main Variables

Variable Mean Median Maximum Minimum Std. Dev.
TAAC -0.0055 -0.0200 2.6332 -0.5968 0.1876
NDAAC: 0.0284 -0.0179 1.9638 -0.6200 0.2375
DAAC: -0.0338 0.0036 0.6735 -0.9952 0.2206
DAAC-UP¢ 0.5172 1.0000 1.0000 0.0000 0.5005
AP Mt 0.0842 -0.0015 14.5215 -14.4306 1.5430
AATO 0.0109 0.0140 14.0303 -12.9364 1.3574
EM-UP¢ 0.1516 0.0000 1.0000 0.0000 0.3592
EM-DN¢ 0.2226 0.0000 1.0000 0.0000 0.4167
RNOA: 0.0506 0.0315 0.9299 -2.0490 0.2099
ARNOA¢ 0.0017 -0.0013 2.6297 -2.3604 0.2393
ARNOA¢t+1 -0.0029 -0.0014 2.6297 -2.3604 0.2391
NOA¢ 8.9260 1.5499 749.0532 -7.9704 46.4019
ANOA; 0.0805 -0.0343 9.5464 -19.8999 1.5816

Notes: TAAC,, Total accruals in period t; NDAAC;, nondiscretionary (normal) accruals; DAAC,, discretionary accruals measured by
Kothari model; DAAC-UP, discretionary accruals upward; APM+, change in profit Margin Ratio; AATO,, change in asset turnover
ratio; EM-UPc, a signal of upward EM; EM-DN;s, a signal of downward EM; RNOA,, return on net operating assets; ARNOA.,,
change in RNOA;; ARNOA.;, ARNOA..; - RNOA; NOA;, net operating assets/sales; Ano;, change in NOA..

Table 4: Descriptive Statistics of EM-UP, EM-DN, and DAAC-UP by year

EM-UP EM-DN DAAC-UP n
2006 11% 26% 79% 19
2007 9% 23% 68% 22
2008 12% 24% 72% 25
2009 15% 15% 54% 26
2010 7% 22% 26% 27
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2011 4% 29% 61% 28
2012 4% 7% 36% 28
2013 21% 21% 57% 28
2014 7% 26% 7% 27
2015 22% 15% 7% 27
2016 12% 19% 96% 26
2017 15% 12% 73% 26

Notes: For the definition of variables, refer to Table 3.

4.2. Pearson Correlation

Table 5 presentsthe Pearson correlation coefficient matrix for all variables that are used in the study. As presentedin
the table, there are significant relationships between EM-UP, EM-DN, and the most of other variables which means
that PM/ATO diagnostic captures a substantial amount of the information relative to these variables (Jansen et al.,
2012).

Regarding the relationship between PM/ATO diagnostic and the discretionary accruals (DAAC) obtained from the
modified version of Jones model (1991), i.e. Kothari et al., (2005) model, the positive correlationbetween EM-UP and
discretionary accruals (DAAC) of (.05) and the negative correlation between EM-DN and DAAC of (-.0402) are
consistent with resultsin Jansen et al., (2012) study. These correlations, however, are statistically significant at only a
75% confidence level.

By using future profitability reversals as an indicator of earnings management, a negative correlation between
ARNOA:+1 (a proxy for future profitability) and EM-UP, and a positive correlation between ARNOA¢+1 and EM-DN are
expected. Consistent with these assumptions, there’s a significant negative correlation of (-.1662) between ARNOA++1
and EM-UP, and a significant positive correlation of (.0999) between ARNOAt:1 and EM-DN. Besides, there's a
significant negative correlation of (-.1743) between A RNOAt+1 and DAAC. Therefore, taking future profitability
reversal as a proxy of EM, it appears that EM-UP and EM-DN identify upward and downward EM respectively.

Table 5: Pearson Correlation

APM. OATO: DAAC: ARNOA¢ ARNOA(¢+1 EM-UP; EM-DN: RNOA:
APMr 1
AATO: -0.0045 1
DAAC: -0.0684 0.1005* 1

ARNOA¢ -0.5812** 0.4055** 0.1720** 1

ARNOAt+1  0.3285** -0.2208** -0.1743**  -0.4562** 1

EM-UPt 0.0952 -0.1033* 0.0500 0.0294 -0.1662** 1
EM-DN¢ -0.1288* 0.0969* -0.0402 -0.0432 0.0999* -0.2271** 1
RNOA: -0.3846** 0.2490** 0.1411** 0.6024** -0.5934**  -0.0935 -0.0021 1

For the definition of variables, refer to Table 3. *, **, *** sjgnificant at 0.10, 0.05 and 0.01respectively.

4.3. Contingency Tables

Using DAAC as a proxy for earnings management, the Pearson correlation coefficient was found for EM-UP/ EM-DN.
However, the coefficient is very sensitive to extreme datavalues and a low Pearson coefficient does not mean that no
relationship exists between the variables. Therefore, contingency tables are used to measure the association between
two dichotomous variables. First, DAAC-UP (DAAC-DN) was examined as an indicator of upward (downward) earnings
management which equals one when DAAC is positive (negative) and zero otherwise. Then the association between
EM-UP/ EM-DN and DAAC-UP/ DAAC-DN respectively was tested using contingency tables and chi-square statistics.
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Table 6 panel A presents how much PM/ATO diagnostic corresponds with the discretionary accrual model in
identifying upward/ downward earnings management. Panel A in the table reports the percentage of observations
when EM-UP equals zero or one as compared to the percentage when DAAC-UP equals zero or one. When DAAC-UP is
equal to zero EM-UP isequal to zero in 92.6% of observations, and equal to one in 7.4% of observations. On the other
hand, when DAAC-UP is equal to one, EM-UP is equal to zero in 84.4% of observationsand equaltoone in 15.6% of
observations. Therefore, upward diagnostic (EM-UP) identifies upward EM (when DAAC is positive, DAAC-UP = 1)
twice than when DAAC is negative i.e. DAAC-UP =0 (15.6% versus 7.4%). Accordingly, a test of proportionsusing the
Phi coefficient (a Pearson coefficient used when two variables are dichotomous) and chi-square statistics show that
there isa significant positive relationship between DAAC-UP and EM-UP.

Similarly, Panel Bin table 6 presentsthe percentage of observationswhen EM-DN isequal to zero or one as compared
to the percentage when DAAC-DN is equal to zero or one. When DAAC-DN isequal to zero EM-DN is equal to zero in
80.6% of observations, and equal to one in 19.4% of observations. On the other hand, when DAAC-DN is equal to one,
EM-DN is equal to zero in 79.9% of observationsand equal to one in 20.1% of observations.

The test of proportions shows that EM-DN cannot indicate downward earnings management as measured by DAAC-
DN. EM-DN indicates downward earnings management when DAAC is negative i.e. DAAC-DN equals one, almost the
same as often when DAAC is positive i.e. DAAC-DN equals zero (20.1%/ 19.4% = 1). Therefore, and according to the
Phi coefficient and chi-square statistic, there is a positive but not statistically significant relationship between EM-DN
and DAAC-DN.

Table 6: Contingency Tables the Association between DAAC-UP and EM-UP

Panel A
EM-UP
0 1 N
DAAC-UP 0 138 11 149
92.6% 7.4% 100%
1 135 25 160
84.4% 15.6% 100%
Ratio of proportion=15.6%/7.4%=2.116
Phi coefficient ¢ 0.12663
Chi-square statistic x2 5.0923
Prob .024033
P-value Significant at P<.05
Panel B
EM-DN
0 1 N
DAAC-UP 0 129 31 160
80.6% 19.4% 100
1 119 30 149
79.9% 20.1% 100
Ratio of proportion =20.1%/19.4% = 1.04
Phi coefficient ¢ .00954
Chi square statistic x2 0.0281
Prob 0.866947
P-value Not significantat P < 0.1

For the definition of variables, refer to Table 3

4.4. Multivariate Analysis

Using the reversal of future profitability as a proxy of earnings management to investigate the ability of this diagnostic
in identifying earnings management as compared to the discretionary accrual model. Jansen et al., (2012) used a
model for predicting one-year ahead profitability ARNOAt+1 and insert control variables which have been identified by
previous studies: RNOA, ARNOA, NOA, and ANOA (e.g. (Fairfield and Yohn, 2001). According to what was mentioned,
a negative coefficient isexpected on EM-UP and a positive coefficient is expected on EM-DN.

The coefficients of the control variables in the regression models were used to predict ARNOA¢+1, t-statistics, and
adjusted R square for each model reported in the table VII. The first model includes the control variables as used in
previous studies (Fairfield & Yohn, 2001), the coefficient for all these variables are significant, the adjusted R2for the
model is high (42.56%) as compared to the resultsin Jansen et al. (2012) study (R? for the first model equals 4.08%).
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In the second model, the diagnostic indicators (EM-UP and EM-DN) have been added to investigate the ability of the
diagnostic in explaining future profitability. As presented in the table, there is asignificant positive correlation for EM-
UP, and a significant positive correlation for EM-DN, which is consistent with Pearson correlation results presentedin
the first test. However, EM-UP’s correlation is only marginally significant at (P <.25), and EM-DN’s coefficient is still
statistically significant at (P <.05). The explanatory power of the model (R2)is 43.18% which greater than R2 for the
first original model which equals 42.56% indicating that the PM/ATO diagnostic is informative in explaining future
profitability. Therefore, using reversalsin future profitability as a proxy for earnings management, it is concluded that
PM/ATO diagnostic is successful in identifying earnings management.

The discretionary accruals (DAAC) have beenincluded in the third model. consistentwith the reversal in discretionary
accruals documented in prior research (Dechow et al., 2003), there’s a significant positive correlation for DAAC which
is consistent with the Pearson correlation results presented above. However, the correlation here issignificant at a
90% confidence level ascompared to 95% in the Pearson correlation results. The adjusted R2 for the model is42.69%,
which is lower than the adjusted R2for the second model included EM-UP and EM-DN, indicating that the PM/ATO
diagnostic has incremental information in identifying EM as proxied by future profitability reversals.

Table 7 reports estimation results from the following models:

1) ARNOA.; = Bo+ B,RNOA, + B.NOA, + BsARNOA, + B.ANOA, + &,
2) ARNOA, s, = Bo+ B RNOA, + B,NOA, + BsARNOA, + B,ANOA, + BsEM — UP, + BeEMpy, + &,

3) ARNOA,.; = Bo + B,RNOA, + B.NOA, + BaARNOA, + BsANOA, + BsDAAC, + =,

@) ARNOA,;, = By + B,RNOA, + B,NOA, + BzARNOA, + B,ANOA, + BDAAC, + BEM — UP, + B,EMpy, + &,

Table 7: The Association between EM-UP, EM-DN, DAAC, and Future Profitability ARNOAt+1

Model  Intercept RNA NOA RNAA NOAA DOC EM-UP EM-DN :f‘““ed
s,k * % - - 0
1 0.0233 0.469%  0-0004 D1152%  0.0443%* 42561%
(1.99) (-6.81) (1.65) (-2.07) (-5.65)
2 .0292%%% ) *x i -0.0293* 0470%%*  %43.1
0.025 0.4564% 0-0003 0.1205***  0.0454%** 0.0253 0.0470 %43.18
(1.99) (-6.63) (1.62) (-2.18) (-5.81) (-0.93) (1.75)
.0206%** .0004%* ) 0. o %42,
3 0.0206 0.4670% 0-000 0.1080%** 00435+ 00639 %42.69
(1.73) (-6.79) (1.64) (-1.94) (-5.54) (-1.27)
*kk *k - - * N * *k% o,
4 0.0262 0.4541++x 0.0004 0.1134%%* 0.0447%++ 00634 0.0304 0.0461 %43.31
(1.76) (-6.61) (1.61) (-2.04) (-5.70) (-1.27) (-0.97) (1.72)

For the definition of variables, refer to Table 3. *, **, *** sijgnificant at 0.10, 0.05 and 0.01respectively

Finally, Fairfield and Yohn (2001) demonstrate that disaggregating current return on net operating assets (RNOA) into
the change in asset turnover (AATO) and the change in profit margin (APM) is useful for forecasting one -year-ahead
profitability. Therefore, it's relevant to investigate whether the improvement in the explanatory power ofthe model
mentioned above because of PM/ATO diagnostic i.e. the sign interaction between (AATO) and (APM), or because
(APM) (AATO) themselves as they are components of this diagnostic (Jansen et al. 2012). Hence, both (APM), (AATO)
will be added to the original model for predicting (ARNOA, ;1 Jas control variables, and tracing the improvement on
the explanatory power of this model as EM indicators (EM-UP, EM-DN, DAAC) are included to the model.

Table 8 presentsthe coefficients of the control variables, t statistics, and squared R for each model. The fifth model
includes (APM) and (AATO) as control variables. Consistent with Fairfield and Yohn (2001), the explanatory power of
the first model increased from (42.561%) in the table VIl to (45.346%) in the table VIIl when (APM) and (AATO) are
added to the model. There's a significant negative coefficient of AATO at a 95% confidence level, and a negative
coefficient of APM but marginally significant at a 75% confidence level.

In model (6), EM-UP and EM-DN have been added to the model, the coefficient of EM-UP is still negative and
significant at only a 75% confidence level, and the coefficient of EM-DN is still positive and significant at a 95%
confidence level. The explanatory power (R2) improved from (45.346%) in the model (5)to (45.911%) in the model
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(6), which indicates that the PM/ATO is informative in identifying future profitability even though, (APM)and (AATO)
are added to the original model. Also, the explanatory power of the model (7) which includes discretionary accruals
(DAAC) decreased as compared to the model (6). Therefore, it can be concluded that PM/ATO diagnostic outperforms
discretionary accrualsin identifying EM when using future profitability reversals asa proxy of EM.

Table 8 presentsthe estimation results for the following models:
(5) ARNOA,;; = By + B RNOA, + BoNOA, + B3;ARNOA, + BiANOA, + Bz APM + BAATO g,

ARNOA, ., = By + B RNOA, + [(,NOA, + B3ARNOA, + B,ANOA, + B APM, + B,AATO, + B;EM — UP, +
(6) BgEM — DN, + =,

(7) ARNOA, ., = By + B RNOA, + B,NOA, + BsARNOA, + B.ANOA, + BsAPM, + BsAATO, + B;DAAC, +&,

ARNOA 4+, = Bp + BRNOA; + B.NOA, + (B3ARNOA; + B ANOA, + B APM, + B AATO, + B,DAAC, + BzEM -1
8) B3EM — DN, + =,
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5. SUMMARY AND CONCLUSION

The purpose of this paper is to investigate the ability of ATO/PM diagnostic proposed by Jansen et al. (2012) as a simplistic
indicator in identifying accrual-based EM. The need for testing such simple diagnostic is crucial as the existing aggregate
accrual models, which are the most popular models used in the literature review, are suffering from several problems such
as lack of power and specification as well asthey are timing consuming and need complicated calculationsto be utilized.
The investigation of the diagnostic effectiveness was performed by applying two tests. The results of these tests were
consistent, to a large extent, with the propositions argued by Jansen et al. (2012) study as well as the results of the
preceding studies such as Harebottle (2016); Hejazi et al. (2014) that investigated the ability of the diagnostic in identifying
earnings management.

The results of the tests performed in this study were as follows: according to the first test in which the Kothari et al., (2005)
model was used as a proxy of EM, the positive Pearson correlation (significant only at 75% confidence level) between EM-
UP (signal of upward EM) and discretionary accruals (DAAC) obtained from Kothari et al. model (2005), and the statistically
significant relationship between EM-UP and DAAC-UP (indicator = 1 when DAAC is positive) at 95% confidence level
obtained from using contingency tables are consistent with the results of Jansen et al. (2012) study. Supporting to these
results, by using one-year ahead profitability (ARNOAt+1) as an indicator of EM, the negative statistically significant
correlation between EM-UP and (ARNOA¢+1) of (-.1662) also supports the argument that firms with simultaneous increase of
PM and decrease of ATO managed earnings up in the current period and will have lower profitability in the subsequent
period. Depending on the preceding results, the first hypothesis of the " simultaneousincrease of PM and the decrease of
ATO is asign of upward earnings management" can be accepted.

Similarly, the negative Pearson correlation of (-.0402) between EM-DN (signal of downward EM) and DAAC is consistent
also with Jansen et al. (2012) results. Although the correlation between EM-DN and DAAC-DN obtained from contingency
tables was not strong enough as EM-UP (the Phi correlation coefficient was only .00954 for EM-DN versus 0.12663 Phi
coefficient for EM-UP), the positive Pearson correlation between EM-DN and one-year ahead profitability (ARNOAt+1) of
(0.0999) was statistically significant to confirm that firms with simultaneous decrease of PM and increase of ATO managed
earnings down in the current period and will have higher profitability in the subsequent period. Therefore, by depending on
(ARNOA¢+1) as an indicator for EM, the second hypothesis of "simultaneous decrease of PM and increase of ATO is a sign of
downward earnings management" is accepted.

The second test was performed to investigate whether the PM/ATO diagnostic is more informative in identifying EM as
comparedto S. P. Kothari et al. (2005) model. By initially applying the regression model proposed by Jansen et al. (2012) to
predict one-year ahead profitability, and the stepwise regression forward selection method was used to trace the
improvement achieved to the adjusted squared R of the basic regression model as each indicator of the EM (PM/ATO
diagnostic and DAAC) was added to the model.

Based on the empirical results, the sign of the coefficients of EM-UP, EM-DN, and DAAC as control variables in the model
used to predict (ARNOAt+1) are consistent with the Pearson correlation with (ARNOA¢+1) resultsin the first testi.e. negative
coefficient of EM-UP and DAAC, and positive coefficient of EM-DN. By tracing the adjusted squared R of the regression
model used to predict (ARNOAt+1), it's can be concluded that PM/ATO diagnostic provides incremental information in
identifying EM as compared to S. P. Kothari et al. (2005) model (R2 of the second model included the diagnostic equals
0.4318 which is higher than RZwhich equals 0.4269 of the third model included DAAC). Also, after adding (AATO) and (AP M)
as control variables to the original model, the inclusion of EM-UP/EM-DN indicators still causes improvement to the
explanatory power of the model. These results are consistent with the results of Harebottle (2016); Hejazi et al. (2014);
Jansen et al. (2012) studies which found that PM/ATO diagnostic is more informative in identifying EM over aggregate
accrual EM models.

Depending on what is mentioned above, and by using one-year ahead profitability (ARNOAt+1) as a proxy of EM, the third
hypothesis of " The PM/ATO diagnostic providesincremental information content over discretionary accrualsin identifying
earnings management."

Further research

As accrual-based earnings management was the focus of this paper, further research could include the investigation of real
earnings management for the Palestinian public firms or firms from other emerging economies to provide evidence of
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whether real earnings management occurs in such economies. Another extension would be the investigation of PM/ATO
diagnostic in other Arab countries to provide more evidence on the effectiveness of this diagnostic across emerging
economies. In this paper, S. P. Kothari et al. (2005) accrual model was used as a proxy of earnings management to be
compared with the PM/ATO diagnostic. However, numerous models have been developed to detect earnings management.
Therefore, further research would use another accrual-based model, specifically, asempirical studies provide evidence that
accrual modelsvary in their predictive power and specification (Dechow et al., 1995; Kothari et al., 2005).
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