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ABSTRACT

The research is conducted to examine the relationship between suicide rate and the macroeconomic indicators of high-income
countries according to the World Bank income classification. In the research, the independent variables comprise of the
economic variables, and the dependent variable is the suicide rate seen in a country. An econometric model with a random
effects approach is developed for the effect of the specified independent variables on suicide rate in the population. As a result
of the analysis, a 1%increase in the Gini index value may cause an increase of 0.26% in the suicide rate; income distribution
disorders directly affect the suicide rate and increase suicide; and a 1% increase in the unemployment level causes 0.02%
increase in the suicide rate. In addition, it is stated that there is a negative correlation between income per capita and suicide
rate, and a 1% increase in income per capita may cause a 0.10% decrease in the suicide rate. Within the scope of the research,
suicide rate, which is an important indicator of society, can be examined in different income groups or in similar income groups
within the scope of different variables.
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(074
Bu arasgtirma, Diinya Bankas1 gelir siniflandirmasina gore iist gelir grubundaki tilkelerin makroekonomik gostergeleri ile intihar
orani arasinda iliskiyi inceleme amaciyla yapilmistir. Arastirma kapsaminda ekonomik degiskenler bagimsiz degisken olup,
bir iilkede goriilen intihar hiz1 da bagimli degisken yapilmistir. Belirtilen bagimsiz degiskenlerin toplumdaki gergeklesen intihar
orani lizerindeki etkisine yonelik tesadiifi etkiler yaklasimli ekonometrik bir model gelistirilmistir. Analiz sonucunda, Gini
endeks degerindeki %1 diizeyinde bir artis olmast durumunda intihar oraninda %0.26 diizeyinde bir artis olabilecegi, gelir
dagilim bozukluklarmin intihar oranini dogrudan etkileyip intihari artirict bir etki yaptigy, issizlik diizeyindeki %1 diizeyinde
bir artisin intihar oraninda %0.02 diizeyinde bir artisa neden olabilecegi tespit edilmistir. Ayrica kisi bas1 gelir ile intihar orant
arasinda negatif bir korelasyon oldugu kisi bas1 gelirdeki %1’lik bir artigin intihar oraninda %0.10 diizeyinde bir azalmaya
sebep olabilecegi belirtilmistir. Aragtirma kapsaminda toplumun 6nemli bir gdstergesi olan intihar oran1 farkl gelir gruplarinda
veya benzer gelir gruplarinda farkli degiskenler kapsaminda incelenebilir.
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GENISLETILMIiS OZET

Amac ve Kapsam:

Bu arastirmanin amaci iilkelerin ekonomik gostergeleri ile intihar oranlari arasinda bir iligkinin olup olmadigimin
arastirilmasidir. Bu baglamda Diinya Bankasi’nin gelir smiflandirmasina gore iist gelir grubunda yer alan {ilkelerin
makroekonomik gostergeleri ile intihar oranlari arasindaki iligki incelenmistir. Ekonomik gostergelerin intihar oranlar1 tizerinde
etkisinin olup olmadig1 belirli modeller ile test edilecektir. Ulke ekonomilerinin zor zamanlardan gegtigi salgin hastaliklar ve
savaglarin etkisiyle toplum degerlerinin bozuldugu giiniimiiz diinyasinda basta ekonomik nedenlerle olmak iizere intihar
oranlarinin arttig1 goriilmektedir. Literatiirdeki ¢aligmalar incelendiginde psikososyal faktorler ile intihar iliskisini aragtiran
sinirh sayida ¢aligma oldugu goriilmektedir. Arastirmanin literatiir kisminda yer alan ¢alismalarda da belirtildigi gibi intihar
orani ile ekonomik kriz arasindaki iligskinin bir iilkenin makroekonomik gostergeleri kapsamindan incelendigi ¢aligmalarin
sinirli sayida oldugu goriilmektedir. Bu arastirmanin gelismis iilkelerin makroekonomik gostergeleri ile intihar oranlart
arasindaki iliskiyi ortaya koymasi agisindan literatiire katki saglayacagi diisiiniilmektedir.

Yontem:

Diinya Bankasi gelir siniflandirmasi dikkate alinarak {ist gelir grubunda yer alan 79 iilke arastirmaya dahil edilmistir. Ancak
verilerine tam olarak ulagilabilen 28 iilke analiz edilmistir. Aragtirma kapsaminda toplam 447 gézlem degeri vardir. Arastirma
kapsaminda ekonomik degiskenler bagimsiz degisken olup, bir iilkede goriilen intihar hizi ise bagimli degiskendir.
Arastirmanin bagimsiz degiskenleri; GSYTH, Kisi Basi Gelir, genel issizlik diizeyi, Yoksulluk diizeyi ve Gini Endeks Degeri
degiskenleridir. Belirtilen bagimsiz degiskenlerin toplumdaki gergeklesen intihar orani {izerindeki etkisi belirli modeller ile test
edilmistir. Analize dahil edilen verilerin veri tiirii yilliktir. S6z konusu degiskenlere ait en giincel veriler ele alinmis olup zaman
boyutu ise 2003-2018 yillar1 arasim1 kapsamaktadir. Panel veri modellemeleri kapsaminda verilerin yapisina gore ii¢c temel
panel veri yaklagimi igerisinde en uygun olanin belirlenmesi gerekmektedir. S6z konusu belirleme islemi ise Hausman testi
istatistigi sayesinde yapilmaktadir. Gerekli testlerden sonra veri setine en uygun modeller belirlenmis olmaktadir. Panel veri
kapsaminda elde edilecek ekonometrik bir modelde tahminlerin dogru olabilmesi igin gelistirilen modelin belirli varsayimlari
karsilamasi gerekmektedir. Bu dogrultuda incelenecek ilk husus modelde ¢oklu dogrusal problemine neden olabilecek bir
degiskenin olup olmadiginin kontrol edilmesi gerekmektedir. Coklu dogrusal baglanti problemini tespit etmek i¢in en ¢ok tercih
edilen yontem Variance Inflation Factor (VIF) degerlerinin hesaplanmasidir. Model i¢in en uygun yaklagimin belirlenmesinden
sonra dikkat edilmesi gereken bir diger husus ise modelde otokorelasyon probleminin olup olmadiginin kontrol edilmesidir.
Literatiirde otokorelasyon test istatistik degerlerinin 2 ve 2’ye yakin almasi istenmektedir. S6z konusu test istatistik degerlerinin
2’den oldukga diisiik olmas1 otekorelasyon probleminin oldugunu gostermektedir. Modellerden karsilagilan temel varsayim
problemlerinin etkilerini arindirmak i¢in direngli tahmincilerden Driscoll ve Kraay kullanilmistir.

Bulgular:

Arastirma kapsaminda elde edilen bulgularda da goriildiigii gibi 28 {ist gelir grubu iilke verilerine dayanarak gelir dagilimi
dengesinin olduk¢a 6nemli oldugu goriilmektedir. Nitekim arastirma sonucunda, yoksulluk ve gelir dagilimi diizeylerinin
intihar ile pozitif bir iliski i¢cinde oldugu ve bu gostergelerin bozulmasi durumunda intihar oraninin incelenen {ilkeler ve
donemde artabilecegi belirlenmistir. Ote yandan, kisisel gelir diizeyinin intihar orani ile negatif bir iliski iginde oldugu ve kisi
bagina diisen gelirin artmasi sonucunda toplumdaki intihar oranlarinin azalabilecegi tespit edilmistir. Ancak iilkelerin toplam
GSYIH diizeyleri ile intihar oranlar1 arasinda bir iliski bulunmamaktadr.

Sonug ve Tartisma:

Aragtirma kapsaminda elde edilen sonuglara bakildiginda, gelismis iilkelerde gelir dagilim dengesinin ¢ok 6nemli oldugu
goriilmektedir. Ekonomik gostergelerin bozulmasi gelir dagiliminin bozulmasina, su¢ oranlarinin ve bireylerin sug isleme
egiliminin artmasina ve bireylerin intihara meyilli olmasina neden olmaktadir. Intihar davramsim 6nlemek icin ekonomide
temel sorunlardan biri olan igsizlik oranini azaltmak ve istthdamini saglamak gerekmektedir. Bireylerin iyi yasam kosullarina
ulagmalarim saglayacak iicret diizeyinde istihdam edilmeleri de 6nemlidir. Tyi yasam kosullarina ulasmak icin gereken iicret
diizeyine ve sahip olmayan bireyler hayal kirikligina ugrayarak intihara yénelebilirler. Ulkelerin, gelismis iilke grubunda yer
alsalar bile gelir dagilim bozuklugunun artmas: sonucunda sosyal ve toplumsal birgok olumsuzluk yasayabilecekleri
ongoriilmektedir. Nitekim arastirma sonucunda da yoksulluk ve gelir dagilim diizeyinin intihar ile pozitif bir iliski i¢inde
oldugu ve s6z konusu gostergelerdeki kotiilesmelerin olmast durumunda da intihar oranini ciddi diizeyde artirabilecegi tespit
edilmistir. Diger taraftan kisi bagi gelir miktarinin intihar orani ile negatif bir iliski igerisinde oldugu, kisi basi gelirin artmasi
sonucunda toplumda goriilen intihar orani sikligiin azalabilecegine yonelik bir tespit yapilmistir. Ancak, iilkelerin toplam
GSYIH diizeyi ile intihar oran1 arasinda herhangi bir iligki tespit edilememistir. Aragtirmada elde edilen bulgularm literatiirdeki
bulgularla oOrtiistiigii goriilmektedir. Ekonomik gostergeler ile intihar oranlari arasinda yakin bir iliski oldugu, kriz
dénemlerinde issizligin arttig1 ve bunlarin intihar oranlarini artirdigina dair bulgularin bu arastirma bulgulari ile uyumlu oldugu
goriilmektedir. Ayrica igsizlik oranlarindaki artislarin intihar oranlarini artirict bir etkiye sahip oldugu sdylenebilir. Cakisan
diger bir bulgu ise toplumlarda gelir esitsizligindeki artigin intihar oranini artirict bir etkiye sahip olmasidir. Sonug olarak
intihar oraninin ekonomik gostergelerle yakindan iliskili oldugu, ekonomik gostergelerdeki bozulmanin intihar oranini artirdigi
goriilmektedir. Arastirma kapsaminda farkli gelir grubundaki iilkelerde de benzer calismalar yapilabilir. Arastirmaya yeni
degiskenler eklenebilir.
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1. INTRODUCTION

According to Durkheim, who is accepted as the founder of modern sociology; any death that is the direct or indirect
result of a positive or negative act performed by the victim, whose outcome is known, is suicide (Durkheim, 1992).
Suicide, which is encountered in almost every period of life, is a phenomenon that remains up-to-date as it concerns
the individual and society (Zastrow & Ashman, 2016, p. 482). On the other hand, it is seen that there are more
studies on suicide in the literature (Seker, 2019, p. 90-110). Considering the studies, it can be said that there are
many reasons for suicide. Durkheim found in his research that psychological diseases may affect suicide, that
people with high commitment to society tend to commit suicide less than others, that suicide events increase in
periods when social values are deteriorated such as economic depression or post-war, that the weakening of the
ties between the individual and the social group and his alienation from the group are the main causes of suicide
(Durkheim, 2013).

In today’s world, where national economies are going through very difficult times and social values are
deteriorating because of epidemics and wars, it is seen that economic-related suicide cases are increasing. On the
authority of the data of WHO, it is seen that as of 2021, one out of every 100 people committed suicide and 79%
of the suicides occurred in low and middle-income countries (WHO, 2021). Deterioration in economic conditions
and increasing unemployment decrease the quality of life of individuals. Individuals whose quality of life decreases
and who become impoverished cannot meet their needs and individuals who cannot meet their needs and feel
lonely have an increased tendency to commit suicide. On the other hand, individuals with low-income levels may
turn to products that are harmful to human health, such as cigarettes and alcohol, with the increase in their stress
levels, and individuals whose mental health is adversely affected may commit suicide. According to WHO (2009,
p. 1-6), economic crises threaten human health by negatively affecting health services.

The economic crisis emerges in an unexpected sense and adversely affects both the country's economy and the
business economy (Aktan & Sen, 2001, p. 1225-1230). Along with the economic crisis, unemployment increases,
income loss, prices of goods and services increase, and this situation affects people’s social life and health
negatively. When we look at the literature, there are many studies showing that economic factors have influenced
suicide. For example, Lendrum (1933) examined a thousand suicide cases in his study and concluded that 419 of
them were because of economic reasons. Fedden (1938) concluded in her study that 25% of the suicides recorded
in Great Britain between 1770 and 1830 were because of economic reasons. Brenner (1982) used data from the
USA between 1905 and 1976 in her study and found that suicide rates decreased during periods of decreased
unemployment, and that suicide rates increased with the decrease in employment during the Great Depression. In
their study, Hamermesh & Soss (1974) investigated male suicide rates using data from the USA between the years
1947-1967. They found that suicide rates decreased with increasing income after World War II and that people
with lower income groups had three times higher suicide rates than those who worked at the higher level. In
addition, Chuang and Huang (2003), Cutler et al., (2003), Rodriguez (2006), Minoiu and Rodriguez (2008), Chang
etal., (2009), Kiitiik (2011) and Okada and Samreth (2013) found a strong link between GDP per capita and suicide
rates.

Thanks to this research, it will be determined whether economic indicators affect the suicide rate. If any effect is
detected, the strength of this effect will be determined. In the research, panel data analysis method will be used to
determine the effect level between variables. Most of the studies on suicide rates in the literature have investigated
at the relationship with psychological factors. In studies examining the relationship between economic indicators
and suicide cases, Demirci et al. (2020), as in his study, also examines the periods of global economic crisis. It is
seen that there is a limited number of studies in the literature on the relationship between the macroeconomic
indicators of a country and the suicide rate. This research was carried out to determine the relationship between
macroeconomic indicators and the suicide rate in order to fill this gap in the literature. The research is important
with this aspect.

In the research, first, a detailed literature review was made, and national and international similar studies were
included. Then, in the application part, the purpose of the research, the universe and sample group, the model and
data, the determination of panel data model methods, and the findings are included. Finally, the information got
because of the analysis is discussed in the conclusion and recommendations section.
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2. LITERATURE REVIEW

In this section, similar studies on the subject will be included. When the existing studies in the literature are
examined, it is seen that suicide rates are examined on a small sample group and within the scope of specific
indicators. Since there are a limited number of studies that make a general evaluation according to the income
groups of the countries, the countries in the developed country group in this research constitute the sample of the
research.

Chang et al., Cheng (2009), examined the effects of the 1997-1998 Asian economic crisis on suicide rates in Japan,
Taiwan, Singapore, Hong Kong. In their study, they performed Joinpoint Regression Analysis using the data on
divorce, marriage, unemployment, alcohol consumption and GDP per capita from the WHO and Taiwan database
for the years 1985-2006. They found that suicide rates decreased in the late 1980s and early 1990s, and then
increased significantly in all countries except Singapore. They found that the economic crisis in 1998 had the least
impact on GDP and unemployment, with fewer deaths in Taiwan and Singapore than in other countries. They also
stated that suicide rates are higher in countries where the economic crisis caused more male unemployment.

Inagaki (2009), using 1951-2007 data for Japan, examined the relationship between suicide cases and income
inequality with Durbin Hausman, Least Squares and The Lag-Augmented Vector Auto-regression methods. As a
result, suicide rates are unemployment and income inequality according to the Durbin Hausman test, and income
and unemployment rates with the Least Squares method have a positive relationship on suicide rates in Japan. He
also stated that there is one-way Granger Causality from income inequality to the suicide rate. Finally, he noted
that changes in Japan's suicide rates are partly related to income inequality.

Pirkola et al., (2009), in their study, examined the relationship between community mental health services and
suicide risk using the data of Finland between 01.09.2004 and 31.03.2005. They conducted a comprehensive
nationwide survey and measured the suicide risk for each municipality by age and gender. Moreover, they re-
analyzed the data by rearranging them according to socioeconomic factors. As a result of the research that
providing a wide range of outpatient, outpatient, outpatient-inpatient and 24-hour emergency services reduced the
death rate from suicide. After adjusting for socioeconomic factors, they found that providing only large-scale
outpatient services reduced suicide mortality rates. Finally, they stated that multidimensional and community-
based specialized mental health services have more positive effects on suicide rates than other services.

Kiitiik (2011), in his study, examined the relationship between social indicators and economics and suicide in
Turkey, using the data between 1982 and 2009. He has used GDP per capita, unemployment rate and the number
of closed companies from economic indicators, crude divorce rate and urbanization rate from social indicators. He
has used ARDL models and error correction models based on bounds testing as a method. He has seen that the
increase in GDP per capita, the crude divorce rate and the number of closing companies increase the suicide rates.
He has found that unemployment rates lowered suicide rates. He has concluded that the rate of urbanization is
ineffective. There is a relationship between the suicide rate and economic indicators in suicide cases in Turkey.

Yur’ye et al., (2012), in their study, examined the relationship between employment status and suicide rates in 26
European countries using the World Health Organization, Conference Board Total Economy Database and
European Social Union data from 1980 to 2008 with correlation analysis. As a result of the research, they found
that many countries have a negative relationship between employment and suicidal tendencies. In addition, they
have seen that as employment decreases in men compared to women, their suicidal tendencies increase more.
Finally, they found that suicidal tendencies are associated with unemployment risk and financial resources, and as
living standards increase, suicidal tendencies decrease.

Chang et al., (2013), in their study, used the data of 27 European and 27 non-European countries after the 2008
economic crisis between 2000 and 2009. They examined the relationship between suicide and unemployment by
using Negative Binomial Regression Analysis according to the change in gender, age, country, and employment.
As a result of the research, they found that economic crises significantly increased the risk of suicide. They found
that suicide rates increased in men aged 15-24 in European countries and 45-64 years old in American countries.
They found that there was no change in women in European countries, and it was lower in American countries
than in men. They also stated that after the 2008 economic crisis, there was an increase in suicide rates, especially
in men, in European countries where unemployment was high, and in the United States.
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Okada and Samreth (2013), in their study, examined the relationship between suicide and GDP, divorce, alcohol
use rate and fertility rate by using the ARDL method, using data from 13 OECD countries between 1960 and 2007.
As aresult of the research, they found that the increase in divorce rates in nine countries increased the suicide rates
and the increase in real GDP caused a decrease in the suicide rates. They also stated that the increase in fertility

rates in the four countries decreased the suicide rates and the increase in alcohol consumption in the three countries
increased the suicide rates.

Jalles and Andresen (2015), in their study, made a panel data analysis using fixed effects and GMM models/
estimators for ten provinces in Canada with the data between 2000 and 2008. In their study, they investigated the
relationship between alcohol consumption per capita, GDP per capita, Gini index, unemployment, divorce rate,
female labor force participation, and suicide rates. As a result of the research, they found that GDP per capita had
a significant positive effect on suicide rates, alcohol consumption had a negative effect on suicide for men and had
no effect on women, and unemployment and immigration rates had a positive effect on suicide rates for women.

Rachiotis et al., (2015), in their study, examined the effect of the Global Economic Crisis on suicide rates in
Greece, using data from the Greek Statistical Institute between 2003 and 2012. They performed a regression
analysis using unemployment and GDP data. They also stated that for each point increase in unemployment among
men, suicide increases by 0.19 per hundred thousand people, and that austerity policy are associated with suicide
rates.

Bayrak (2017), in their study, examined the relationship between suicide and unemployment using the data
between 2005 and 2015 in Turkey. In the study, the relationship between the unemployment rate and hard-to-live-
suicide rates because of commercial failure was examined using the Kapenanios unit root test, the Maki
cointegration test, and the Toda-Yamamoto causality test. As a result of the research, that there is a causal
relationship between suicide and unemployment, that the phenomenon of unemployment supports suicides, and
that unemployment is an important factor among the causes of suicides between 2005 and 2015.

Durgun and Durgun (2017), in their study, focused on the hypothesis that economic variables can determine suicide
rather than sociological reasons. They examined the view that as the opposite income increases, the suicidal
tendency will decrease and Durkheim's view that high income will lead to suicide. In their study, they examined
the relationship between GDP per capita and crude suicide rate with time series analysis, using data in 1975 and
2015 from Turkey. First, ADF and Lumsdaine Panel unit root tests were performed, then Hatemi-J Cointegration
test and Granger causality test based on Vector Error Correction model were applied. As a result of the research,
they found that there is a positive unilateral causality relationship from GDP to crude suicide rate and that an
increase in GDP leads to an increase in suicide rates.

Ozer and Topal (2017), in their study, examined whether youth unemployment has an effect on other social
problems such as crime, migration, suicide and divorce. Data for the period of 2004-2016 for 26 regions of Turkey
(Level-II) were used. The relationships between the variables were examined with the help of classical panel
regression analysis and Dumitrescu and Hurlin (2012) causality test. As a result of the research, they determined
that youth unemployment has a statistically significant and positive effect on crime, migration, suicide, and
divorce.

Lin and Chen (2018) examined the relationship between unemployment and suicide rates in the USA using the
data between 1928 and 2013 in their study. In this study, in which the impulse-response method was used, the
causality relationship between the variables was determined. As a result of the research, they determined that
unemployment has an asymmetric effect on suicide rates. They stated that suicide rates increase more especially
in the 55-64 age group in times of economic recession (when unemployment increases), and in periods of economic
expansion (in the periods when unemployment decreases), suicide rates decrease more especially in the 15-24 age
group and the 25-34 age group.

Crrakli (2019) examined the relationship between crude suicide rate and economic indicators in his study. The
time dimension of the research covers the period between 1975 and 2014 in Turkey. Autoregressive distributed
lag test was used as a method in the research. As a result of the research, it was determined that the economic
crises of 1994 and 2001 affected the crude suicide rate negatively, that the economic growth had a negative effect
on the suicide rate in terms of real GDP, and that the economic crises had a negative impact on the crude suicide
rate.
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Erdem et al., (2019), in their study, examined the effect of youth unemployment on suicide, the direction and
magnitude of this effect, with panel data analysis. In their research, they took twelve statistical regions of Turkey

and used the data between 2005 and 2013. As a result of the research, they found suicidal tendencies differ between
regions and youth unemployment has no effect on suicide.

Atila and Celikkaya (2020) examined the relationship between the economic crisis and the suicide rate in their
study. In this study, in which Granger causality analysis was used, a negative relationship was found between
unemployment and economic crisis. Another result of the study also confirmed the hypothesis that the
unemployment variable is the Granger cause of suicide variable. Finally, a positive relationship was found between
the economic crisis and crime rates.

Demirci et al. (2020), in their study, investigated whether the 2008 economic crisis had any effect on suicides in
the United States. Autoregressive distributed lag method was used. For the purpose of the study, the number of
suicide-related deaths was taken as the dependent variable, while unemployment rates and 2008 economic crisis
were taken as independent variables. The short-term and long-term relationships obtained within the scope of the
study indicated that the 2008 economic crisis had a statistically significant effect on suicide cases in the United
States.

Dundar and Sagir (2022), in their study, investigated the role of economic factors in the suicidal behavior of higher
education graduates by using the data got from TUIK and SGK for 2008 and 2019. In this context, they examined
the effects of these factors on suicidal behavior by using the Generalized Moments Method using the ratio of
women and men with higher education in the total population, GDP and wages per capita, and the ratio of college,
faculty, and graduate graduates in the total population. As a result of the research, they stated economic factors are
effective in suicidal behavior and this effect differs according to gender. In addition, they found that higher
education graduates had a negative effect on the suicidal behavior of higher education graduates, while higher
education graduates had a positive effect on higher education graduates.

3. METHOD
3.1. Purpose of the Research

The aim of this research is to examine the relationship between macroeconomic indicators and the suicide rates of
countries in the high-income group according to the World Bank. In this context, it is determining whether the
economic indicators influence the suicide rate and if so, the magnitude effect. An econometric model will be
developed on the suicide rate in the research, and the research includes certain model tests.

3.2. Population and Sample of the Research

The universe of the research comprises 79 countries in the high-come group according to the World Bank Income
Classification. The sample of the research comprises 28 countries whose data we can access and there are 447
observation values within the research. The reason why the research was conducted on the developed country
group is that the relationship between the economic indicators of the developed country groups and the suicide
rate was not examined. Another reason for including this group of countries in the analysis is the availability of
data for more years.

3.3. Dataset

When the methods used in studies examining the relationship between economic factors and suicide rates are
examined, it is seen that panel data analysis is used in many studies. Panel data analysis is performing econometric
analyzes using the cross-sectional data of the time dimension of the variables (Hansen & King, 1996, p. 27-37). It
is an analysis method in which cross-section and time-series are combined in a single data set (Greene, 2003, p.
283). Panel data models are examined under two main headings: static and dynamic (Hsiao, 2003, p. 69). In static
panel data analysis, the dependent variable is explained with undelayed independent variables, while in dynamic
panel data analysis, the determining dependent variable is explained with delayed dependent variables (Bouallegui,
2006, p. 1-26).

The static panel data analysis method, which is frequently used in similar studies, is divided into three as Fixed
Regression Model, Fixed Effects Method and Random Effects Method. The Joint Constant Regression Model is
used to predict linear classical panel data analysis. In this method, it is assumed that the observations are
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homogeneous, and this method includes consistent and efficient estimators. In the Fixed Effects Method, if some
coefficients vary according to time and units, it is seen that the regression coefficients are not known and turn into
fixed parameters. In this model, it is seen that the constant term differs from unit to unit, and the slope coefficient
remains constant according to unit and time (Baltagi, 2005, p. 11-34). Finally, in the Random Effects Method, the
differences between the units are considered as a component of the error term, and including the error term as a

separate component in the model allows for including factors that cannot be included in the model (Hsiao, 2003,
p. 40).

To reach more accurate results and generalize the results within the research, all countries with data were included
in the analysis. Within the research, economic variables are the independent variable, and the suicide rate in a
country is the dependent variable. As an independent variable in the research; Gross Domestic Product, per capita
income, general unemployment level, poverty level and Gini Index Value are used. An econometric model was
created for the effect of the identified independent variables on the suicide rate in the society. The data type of data
included in the analysis is annual. The most up-to-date data on the aforementioned variables are considered
holistically, and the time dimension covers the years 2003 and 2018.

Tablo 1. Explanations on Variables

Variables Measurement Method Data Source Abbreviated Symbol
Number of Suicide per .. .
100,000 People Annual number of suicides per 100,000 people. ~ Our World in Data SUI

The unemployed are people of working age
Unemployment rate who are without work, are available for work, World Bank UNEMP
and have taken specific steps to find work.
Annual percentage growth rate of GDP at
market prices based on constant local currency.
Aggregates are based on constant 2015 prices,
expressed in U.S. dollars.
Adjusted net national income is GNI minus
Per capita income consumption of fixed capital and natural World Bank PCAPITA
resources depletion.
The proportion of people earning less than

Gross domestic product World Bank GDP

Poverty Level Our World in Data POVERTY
$2.15 per day.
The Gini index measures the area between the
Lorenz curve and a hypothetical line of
Gini Index Value absolute equality, expressed as a percentage of World Bank GINI

the maximum area under the line. Thus, a Gini
index of 0 represents perfect equality, while an
index of 100 implies perfect inequality.

The variables to be used within the scope of the model to be developed are shown in Table 1. Logarithmic
transformation was applied to the variables with high numerical values. A logarithmic transformation was
performed to achieve more efficient estimator values by applying a linear reduction in the series. Another point to
be noted is that panel data models are divided into two as micro and macro according to the time covered.

Table 2. Equation of the Developed Model

Model Equation Program Output
LNSUI =-0.0239167877269*LNGDP +
0.79298712457*LNGINI - 0.275053093*LNCAPICA
+1.51389812575*POVERTY - 0.0317857772881* +
eqn 01 efct

LNSUI i,t = ¢ + al(GDP)i,t + a2(LNGINI)i,t +
Model 1(Sui) a3(LNPCAPITA)+ 04(POVERTY)+
aS(UNEMP)+ &i,t

Table 2 shows the equational formula and programmatic output of the model produced within the scope of the
research. In the symbols in the equation on the left; constant variable ¢ represents the coefficients of each
independent variable, the symbol al represents the cross-section units in the equation, the symbol t represents the
relevant period, and finally the symbol &i,t represents the error term. Program Output: The coefficient obtained by
solving the equation created in line with the research objective.
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3.4. Determination of Panel Data Model Methods

Within the scope of panel data modelling, three basic panel data approaches have been developed according to the
structure of the data. The first of these approaches is the Pooled OLS estimation/estimator. If the structure of the model
is not suitable for the structure of the pooled model, other approaches that should be examined are the random effects
and fixed effects estimation. In the model, different tests are used while preferring each approach over the other.

4. ANALYSIS AND FINDINGS

Models developed in the context of panel data need to provide basic panel assumptions. The first of the basic
assumptions to be checked in the model is the multicollinearity problem. If there is a multicollinearity problem in
a model, as stated by Gujarati (2004), it leads to incorrect regression results. The VIF values of the variables are
calculated for the problem determination in question. It has been stated that the calculated value can be accepted
up to 4 in some studies and up to 10 in some studies (A¢ikgoz et al., 2015, p. 427). Variables with values above
the threshold have to be excluded from the model.

Table 3. Variance Inflation Factor (VIF) Values for Variables

Symbol R? VIF Value
SUI 0.17 1.20
UNEMP 0.65 2.85
GDP 0.26 1.35
PCAPITA 0.48 1.92
POVERTY 0.73 3.70
GINI 0.57 2.37

The VIF values of the variables are shown in Table 3. When the VIF values of the variables are examined, it is
seen that they are less than 4. There is no variable in the model that may cause the multicollinearity problem.
Within the scope of the research, it is necessary to determine the most appropriate approach to the model to be
created with the economic indicators affecting the suicide rate.

Table 4. Panel Data Model Identification Tests

Model 1 (Suicide Rate)

Test Statistics Value Probability Value
F- Fixed Effects 19.96 0.000
Hausman Test 7.84 0.16

It is necessary to determine the most appropriate panel approach for the model to be developed. F and Hausman
tests are performed to determine the most appropriate approach. As a result of the F test, it was determined that
the data structure did not comply with the pooled model approach (p<0.05). According to the Hausman test result,
the HO hypothesis testing the validity of the random-effects model was accepted. It has been determined that the
most appropriate panel data approach to be developed to determine the effect of economic indicators on the suicide
rate is the random effects approach. After determining the most appropriate approach for the model, another point
to be considered is to check whether there is an autocorrelation problem in the model.

Table 5. Results of Autocorrelation Tests

Model 1 (Suicide Rate)

Test Statistics Value Probability Value
Bhargava et al. Durbin-Watson 0.56 0.000
Baltagi-Wu LBI 0.79 0.000

Another factor to be considered in modelling is checking for autocorrelation. In the model, it is seen that the test
statistical values for the autocorrelation problem are less than 2. The fact that these test values are less than 2
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indicates that there is an autocorrelation in the model. In the literature, it is requested that the statistical values of
this test be two or close to two. The fact that the statistical value of the test in question is much lower than two
shows that there is an autocorrelation problem. Robust tests will be used so that the problems specified in the

model do not adversely affect the result. After determining the autocorrelation problem in the models, it will be
checked whether there is a heteroskedasticity problem.

Table 6. Results of Heteroskedasticity Tests

Model 1 (Suicide Rate)
Test Chi? Probability Value
Modified Wald Test 2,042.55 0.000

The panel data models created are based on heteroskedasticity assumption. If the variance changes due to the
changes in the unit in the model, there is a variable variance problem. The modified Wald Test was used to detect
the problem stated in the model. As a result of the test performed, the HO hypothesis, which was established that
there was no heteroskedasticity, was rejected. This problem encountered in the model needs to be corrected by
using a robust estimator.

Table 7. Cross-Section Dependency Test

Model 1 (Suicide Rate)

Test Statistics Value Probability Value
Breusch-Pagan LM 1,382.49 0.000
Pesaran Scaled LM 35.51 0.000

Pesaran CD 14.66 0.000

The last assumption to be considered in panel modelling is cross-section dependency. Cross-section dependency
in the model was checked with the specified tests. The presence of cross-section dependency in the model causes
incorrect estimated values to be obtained. When the test results obtained are examined (p<0.05), it is seen that
there is a cross-section dependency. The effects of the mentioned problem will be removed from the model by
using resistant estimators.

Table 8. Results of Panel Data (Driscoll and Kraay Standard Error)

The dependent variable: LNIO
Period:2003-2018

Horizontal section: 28

Total Number of Observations: 447

Variable Coefficient Drisc/Kraay Standard Error t- Statistics Value Probability Value
LNGINI 267 138 3.90 0.000

ISO .028 .017 2.81 0.01
GSYIH -.035 113 -0.32 0.75

KBG -.108 133 -3.24 0.001
POVERTY .95 343 2.79 .014

C 3,719 125 29.06 0.000
R2:0.16 F-statistic:19.29 Prob (F-Statistic): 0.000

The results of the estimated model for the effect of economic indicators on the suicide rate within the scope of the
research are shown in Table 8. Robust estimators are applied to correct the deviations in standard errors and
significance levels due to the basic assumption problems encountered in the model. Natural logarithmic
transformation was performed for the series with high numerical value. The name of these series is prefixed with
the expression In. It is seen that the model is significant at the 1% significance level (F p<0.05). Model prediction
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results, it is seen that the percentage of independent variables explaining the dependent variable (R2) is 0.16. This
ratio expresses the percentage of the dependent variable used in the model.

It is known that income distribution imbalance in a society has a direct effect on many indicators, especially social
indicators. Even if the countries in question are in the high-income group, they may experience many negativities
because of the deterioration in the income level distribution. In this study, which examines the relationship between
suicide rates and economic indicators in high-income countries, let’s first consider the Gini Index Value. The
findings in the model obtained as a result of the analysis show that an increase of 1% in the Gini Index Value may
cause an increase of 0.26% in the suicide rate. Income distribution disorders directly affect the suicide rate and
have an increasing effect. Another important economic indicator is the unemployment indicator. It is estimated
that a 1% increase in unemployment levels in high-income countries may cause an increase of 0.02% in the suicide
rate. It is seen that there is a negative interaction between the per capita income variable, which is another indicator,
and the suicide rate. It is predicted that a 1% increase in per capita income may cause a 0.10% decrease in the
suicide rate. It is seen that poverty, which is the main cause of all negativities in society, has a positive relationship
with the suicide rate. It is predicted that an increase of 1% in the poverty levels of countries in the high-income
group may cause an increase of 0.95% in the suicide rate.

5. CONCLUSION

This research was conducted to examine the relationship between the countries in the upper income group and
economic indicators. Since the data set used within the scope of the research has both time and cross-sectional
characteristics, panel data analysis method was applied as a method. In order to achieve the most accurate results
in the model developed in line with the research objective, the basic assumptions of panel data were checked one
by one. When the research results are analysed, it is seen that there is a relationship between economic indicators
and suicide rates. In his study, Granados (2005) found that periods of economic growth may increase stress levels
and stress-related problems may negatively affect health. In a similar finding, Cirakli (2019), who analysed suicide
rates in Turkey, stated that job stress and increased working hours during periods of economic growth can
negatively affect health. At the same time, he stated that increases in people's income levels may trigger an increase
in the amount of cigarette and alcohol consumption, which may have an increasing effect on the suicide rate. On
the other hand, there are studies (Chang et al., 2009; Pirkola et al., 2009; Wade et al., 2012) indicating that
economic crises have an increasing effect on suicide rate. In this study, it was determined that the deterioration in
the level of income distribution, which is the biggest indicator of economic deterioration, has an increasing effect
on the suicide rate.

The deterioration of economic indicators causes the deterioration of social peace and income distribution, the
increase in crime rates and the tendency of individuals to commit crimes, the deterioration of family peace, the
risk of divorce and the suicidal tendency of individuals. It is also important for individuals to be employed at a
wage level that will enable them to reach good living conditions. Individuals who do not have the wage level and
working conditions required to reach good living conditions may turn to suicide by being disappointed. The
individual who cannot meet his basic needs and starts to live in isolation from society will undoubtedly enter a
negative period in terms of psychology. The inability of the person to be self-sufficient and to realize his goals
often causes great destruction in himself. The demolitions can lead to suicide. In times of economic crises such as
the Great Depression, it is seen that unemployment and suicides increase in parallel with the collapse of the
economy. Today, it can be said that the global economic fluctuations, the emergence of economic problems in all
income group countries, the decrease in the purchasing power of people due to the increase in the level of inflation
in countries in general will have an increasing effect on suicide rates.

Although the countries are in the developed country group, it is seen that the deterioration in economic indicators
has an increasing effect on the suicide rate. Regardless of the income group of the countries, income distribution
disorders seem to be very important for a country. Considering the findings got within the research, it is seen that
the income distribution balance is very important in a society. It is predicted that countries, even if they are in the
developed country group, may experience many social and societal negativities because of the increase in income
distribution disorder. As a result of the research, it has been determined that poverty and income distribution levels
are positively related to suicide and that in case of an increase in these indicators, the suicide rate may increase
significantly. On the other hand, it is thought that the amount of personal income is in a negative relationship with
the suicide rate, and because of the increase in per capita income, the frequency of suicide rates in society may
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decrease. However, no relationship could be found between the total GDP level of countries and the suicide rate.
Within the scope of the research, similar studies can be carried out in countries with different income groups and

new variables can be added. On the other hand, suicide rates can be examined with different indicators apart from
economic indicators.

It is seen that the findings obtained in the research coincide with the findings in the literature. It is seen that there
is a close relationship between economic indicators and suicide rates. It is seen that the findings that unemployment
increases during crisis periods and that these increase the suicide rate are in line with the findings of this research.
It is observed that increases in unemployment rates have an increasing effect on the suicide rate. Another
overlapping finding is that the increase in income inequality in societies has an increasing effect on the suicide
rate. As a result, it is seen that the suicide rate is closely related to the economic indicators, and the deterioration
in economic indicators increases the suicide rate. Within the scope of the research, suicide rate, which is an
important indicator of society, can be examined in different income groups or in similar income groups within the
scope of different variables.
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