
 

 

 

 

 

 

 

 

 

 

 

The persistently high rate 

of suicide in Lithuania: an 
updated view 
 

Discussion Paper Series 

No. 21 / 2020 



 

 

2  2  

ISSN 2345-0835 (online)       

         

Discussion Paper Series 

No. 21 / 2020 

 

  

 

 

 

Mariarosaria Comunale  

(Bank of Lithuania)1  

 

July 20202 

 

 

  

                                                

1 Principal Economist, Applied Macroeconomic Research Division, Economics Department, Bank of Lithuania, Totorių g. 4, LT-01121 Vilnius 

(Lithuania). Email: mariarosaria.comunale@gmail.com ; mcomunale@lb.lt - Tel. +370 5 268 0103. 

 

2 I would like to thank Eglė Aleknevičiūtė, Simona Ferraro, Dmitrij Celov, Nerijus Černiauskas, Ralph De Haas, Aurelija Proškutė, Nora Marija 

Laurinaitytė, Kotryna Tamoševičienė, Gailius Praninskas, Evgenia Korotkova, Ramunė Kalėdienė, the participants in the internal seminar at the 

Bank of Lithuania and an anonymous referee for suggestions and comments. The help by NERIS Analytics Limited (London) in providing the 

survey data on introversion vs. extroversion in Europe is acknowledged. I would like to thank Sara Tropper for proofreading. 

 

The conclusions expressed in the paper are those of the authors and do not necessarily represent the official views of the Bank of Lithuania, the 

ECB or the Eurosystem. 

mailto:mariarosaria.comunale@gmail.com
mailto:mcomunale@lb.lt


 

 

3  3  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Lietuvos bankas, 2020 

Reproduction for educational and non-commercial purposes is permitted provided that the source is 
acknowledged. 

Gedimino pr. 6, LT-01103 Vilnius, Lithuania 

www.lb.lt 

Discussion papers describe research in progress and are published to stimulate discussion and critical 
comments.  

The series is managed by the Applied Macroeconomic Research Division of the Economics Department and the 
Center for Excellence in Finance and Economic Research. 

The views expressed are those of the author(s) and do not necessarily represent those of the Bank of 
Lithuania. 

 

  



 

 

4  4  

ABSTRACT 

This article examines possible factors related to the rate of suicide in Lithuania, which is the highest in Europe 

and one of the highest worldwide. Using statistical methods, we select possible determinants from the 

literature in the fields of economics, psychology and sociology. We look at annual data from 1994 to 2016 for 

the Baltic States, with a specific focus on Lithuania. The main factors linked to suicide in the region seem to be 

GDP growth, demographics, alcohol consumption, psychological factors and global warming. For Lithuania in 

particular, other macroeconomic variables (especially linked to the labor market) may matter. The percentage 

of rural population does not seem to be a key robust factor. 

 

Keywords: Lithuania, suicide rates, mortality, socioeconomic factors, WALS method, Bayesian regression, 

elastic net. 

JEL codes: I15, I31, J11, J17, O15. 
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1.INTRODUCTION 

Suicide is a major global health problem.3 In addition to the enormous toll that suicide takes on individuals and 

families, a high suicide rate can be decremental for the long-run growth of a society, particularly if mostly 

young people are affected. Historically, Lithuania has had very high suicide rates, especially among its male 

population. While the rates have fallen since their peak in the mid-1990s, when the collapse of the USSR 

exposed Lithuanians (and their neighbors) to a new and unfamiliar social environment (Pray et al., 2013; 

Värnik et al., 2010),4 the rates in Lithuania are still higher than those reported in neighboring states such as 

Latvia and Estonia. 

In this brief article, we identify possible factors related to the high suicide rates in Lithuania and in the Baltic 

States with an updated dataset covering data from the mid-1990s to 2016.5 We compare Lithuania with its 

neighbors in the region, especially the Baltic States, and examine the possible reasons that Lithuanian rates of 

suicide remain much higher than other, nearby countries, and generally are among the highest worldwide. In 

order to do so, we draw a set of possible factors from the fields of economics, psychology and sociology to 

explain the path. The paper does not aim to show any causal link, but instead seeks to shed light on potential 

important elements to take into account.  

We draw full comparisons between the Weighted-Average Least Squares (WALS) selection method and related 

FMOLS/Bayesian outcomes and, as an alternative to WALS, the elastic net selection criterion. We analyze the 

chosen variables for total and male suicide rates in the Baltics or Lithuania specifically, and conclude with the 

most robust factors influencing the rates. 

In the set of  factors, among other classic determinants, we make use of a novelty variable for extroverted 

personality based on survey data taken from NERIS Analytics Limited (2016), taken as a raw proxy for 

psychological traits. Additionally, we include environmental aspects, such as the change of temperature with 

respect to baseline climatology, looking at the non-market (but health) impact of global warming and 

following the literature on the relation between suicide and meteorological variables. 

The contributions of this paper are twofold. First, this is one of the very few articles that looks specifically at 

the Lithuanian rate of suicide among the Baltic States from an economic point of view and with economic 

techniques, but includes social and psychological aspects and uses an updated dataset. Second, the paper 

relies on sound statistical and econometric techniques in treating data and providing outcomes. We hope that 

the results of this study will help policy makers reduce the incidence of suicide in the Baltic States in the 

future. 

We found that the main factors linked to suicide in the region were GDP growth, demographics, alcohol 

consumption, psychological factors and temperature. Health expenditure seems to have a positive influence, 

reducing suicides, but only for the total population and not in case of male suicides only. For Lithuania 

specifically, other macroeconomic variables (especially linked to the labor market) may also matter. The 

percentage of rural population does not seem to be a key robust factor.  

                                                

3 See for example from the World Health Organization: https://www.who.int/news-room/fact-sheets/detail/suicide  
4 The section on Lithuania in Pray et al. (2013) is authored by Ramunė Kalėdienė. The section covers data from 1988 to 2008. 
5 Regional differences are available only for 2016. In Eurostat the cases of suicides are included in “Intentional self-harm”. 
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The structure of the paper is as follows: Section 2 gives the basic intuitions from the literature and lists the 

possible factors related to suicide; Section 3 shows stylized facts for Lithuania vis-à-vis its neighbors and the 

rest of the world. In Section 4, we look at the source of the data series and at the statistical method of 

variable selection. Section 5 analyses the results and Section 6 concludes. 

 

2. LITERATURE REVIEW AND POSSIBLE FACTORS RELATED TO SUICIDE 

The economic and sociological analysis of suicide goes back to the seminal work of Durkheim (1897). He lists 

several possible indicators that can influence rates of suicide, namely: gender, marital status, economic 

conditions, and political conditions. More recently, Pereira dos Santos et al. (2016) studied the relation 

between suicide rates and economic and social factors in Portugual, with a special focus on the role of 

Portuguese economic cycles. The authors confirm the negative correlation between suicide rates and real 

cycles (or GDP growth rates), as well as the negative correlation between such rates and being married (for 

men only, but not for women).  

Another interesting contribution for the euro area periphery is the study by Antonakakis and Collins (2015). 

The authors show that fiscal austerity has short-, medium- and long-run suicide-increasing effects, especially 

on males over the age of 65. Labor market factors seem to matter as well. Higher minimum wages are linked 

to lower suicide rates in the US, as shown in Kaufman et al. (2020), with the largest effects of minimum wage 

on reducing suicide observed at higher unemployment levels. Socio-economic inequality is a linked factor 

which is worth looking at, as in Lorant et al. (2018), measured as a percentage of low-level versus high-level 

education of the labor force. 

There is an extensive literature on the impact of environmental and meteorological variables on mental health, 

while studies on the link between suicide and climate change or global warming are more recent. In Williams 

et al. (2015) for New Zealand, the authors find that irregular variation in temperature was positively related to 

suicide incidence, while no effects have been found for seasonality.6 This outcome is however not robust when 

controlling for demographic differences across districts. The link of suicide rates with climate is confirmed by 

Fountoulakis at al. (2016), who examined a panel of 29 European countries during 2000–2012 and reported 

that the climatic effect is stronger than the economic one, but both are present. 

The percentage of rural population is another point to consider, especially for Lithuania and its neighbors 

(Kalėdienė and Petrauskiene, 2004), as rural living can lead to social isolation, and stigma regarding mental 

healthcare may be higher in non-urban regions. Urban-rural disparity is an important variable in the analysis 

of suicide mortality, according to Helbich et al. (2017), who studied districts in Germany. The study concludes 

that rurality is indeed related to higher suicide risk – a common finding in the literature (Hirsch, 2007). 

In addition to these variables, we look at country-specific factors, for instance alcohol consumption, which has 

been found relevant to explain suicidal rates in the former USSR and Eastern Europe, especially among males 

(see Landberg, 2008, among others). Kolves et al. (2013), who looked at socioeconomic factors in 13 Eastern 

European countries after the collapse of the Soviet Union (1990-2008), including marital characteristics, 

                                                

6 The differences in seasonality are instead found in Preti et al. (2007) in the case of Italy. 
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alcohol consumption and the Gini index of inequality in the set of regressors, found mixed results possibly 

driven by the small time dimension and the inclusion of the crisis year.  

Using these studies as starting point, we collected around 35 possible factors, starting with socio-economic 

ones. We thus look at GDP growth, fiscal balance, unemployment, wages, demographics, percentage of rural 

population, and education levels. In the additional behavioral and psychological factors, we look at alcohol 

consumption, an index of extroversion, number of psychiatrists, and percentage of people with chronic 

depression across the total population. We also include environmental features, such as temperature changes 

over the years with respect to baseline climatology.  

Lastly, we include some additional variables: the Gini index of inequality (Kolves et al., 2013, and Anders, 

2005), life satisfaction, health expenditure (Ross et al., 2012) and global economic and political uncertainty 

(also normally driven by the global financial crisis), which may be related to suicide rates but which show 

weak to mixed results in the literature. 

 

3. STYLISED FACTS 

We now turn to some stylised facts on suicide rates in Lithuania compared to the rest of the EU. As shown in 

Figure 1 for total population and specifically for males in Figure 2, Lithuania is a clear outlier in the EU, 

including its possible peers, Latvia, Estonia and Finland, which are commonly thought of as having high rates 

of suicide. This trend is very slowly decreasing over time, for both males and females (Figure 3), but still in 

2016 the country experienced the highest rates in the EU (28.3 per 100,000 inhabitants).  

The data for Lithuanian regions are available in Eurostat only for 2016, divided into “Capital region” (21.9 per 

100,000 inhabitants) and the rest as “Central and Western Lithuania region” (31.3 per 100,000 inhabitants), 

somewhat confirming the intuition of higher rates outside the capitals and big cities, that is, in rural areas. 

[Figures 1-3] 

Not only can gender-specific data be informative of the Lithuanian situation, but also the differences across 

age groups. For the total, we do not see a major difference between cases of people younger than 65 years 

old and people above that age except for the very last data points in the 2010s.7 For males, the over-65 cases 

are an increasing percentage of the total male suicides (Figure 4) and always more than the average across 

the total male cases. We also look at a more disaggregated level age-wise (Table 1) and it is clear that already 

at the working age 25-45 and just before/after retirement at 55-65, men are more at risk, with a rate ranging 

between 48 and 86 per 100,000 inhabitants.  

[Figures 4] 

[Table 1] 

We draw a comparison in a worldwide perspective with data from the World Health Organization (WHO) for 

2016 or 2015, taken as the percentage of suicides over the entire population (Figure 5).8 The Lithuanian rate 

is around 2%; the only countries that have a higher rate of suicides compared to Lithuania in the world are: 

                                                

7 Data are available upon request. 
8 We are not taking microstates in the sample. 
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Hong Kong, Kazakhstan, Mongolia, Qatar and Republic of Korea. 9  Lastly, we show a more long-run 

perspective by comparing Lithuania with other Baltic States from 1979 to 2016 (Figure 6). These data for 

suicide rates are from WHO (discontinued).10 We will not use these series for the econometric analysis because 

the availability of factors is much more restricted, with most of the series starting only in the mid-90s. This is 

the reason why we use here the series from Eurostat instead (1994-2016). 

[Figures 5-6] 

 

4. DATA SELECTION 

4.1 Data description 

Based on the studies noted in Section 2,11 we proceed in the collection of possible factors, starting with socio-

economic ones.12 In this case, we look at GDP growth, fiscal balance, unemployment, wages, demographics, 

percentage of rural population, and education levels. In the additional behavioral and psychological factors we 

look at alcohol consumption, an index of extroversion, number of psychiatrists, and percentage of people with 

chronic depression. We also include environmental aspects, such as temperature changes over years. We 

collect a total of around 35 possible factors. 

We look at Lithuania in comparison with the other two Baltic States with data from Eurostat (suicides as 

intentional self-harm resulting in death) for the period 1994 to 2016. The World Health Organization (WHO) 

has data for these countries since 1979 (discontinued) but the availability of factors is highly restricted, with 

most of the series starting in the mid-90s. That is the reason we have used the series for suicide rates from 

Eurostat instead. The rates are standardized for 100,000 inhabitants and we use the total ratees, as well as 

the rates for males only. 

4.1.1 Socio-economic factors 

We also take our data for GDP growth and wage rates from International Monetary Fund (IMF) International 

Financial Statistics (IFS).13 Unemployment rates and general government net lending/borrowing are from IMF 

World Economic Outlook (WEO).14 Monthly minimum wages are from Eurostat (bi-annual, averaged). To 

include a measure of inequality, we have the Gini index from the World Bank World Development Indicators 

(WB WDI).15 We also include current health expenditure in % GDP, as downloaded from the World Health 

Organization (WHO) database (NHA indicators). 

An Index of Global Economic Policy Uncertainty (GEPU)16 is included because previous results show that high 

economic policy uncertainty is associated with increased suicide (e.g. in de Bruin et al., 2019) and as a proxy 

for a stress index from direct or indirect uncertain political environment. This is a weighted average of national 

                                                

9 Based on WHO data, Slovenia also experienced a rate of suicide slightly more than 2% (2.12%) and Uruguay is very close to 2% (1.95%). 
10 There are some missing data points in the time series. 
11 We try in this paper to collect the main variables related to suicide specifically in the Baltic States (and comparable economies), but this effort 

is unfortunately limited by data availability. Other variables, such as obesity/BMI, religious beliefs and suicide-prevention expenditure have 

been found in the general literature, but they seem either less linked to the situation in the Baltics or the data were not available. 
12 The full description of data and sources is available in Appendix for the reader’s convenience. 
13  For the wage rates, no data for Estonia are available. 
14 International Monetary Fund, World Economic Outlook Database, October 2019. 
15 Gini index measures the extent to which the distribution of income (or, in some cases, consumption expenditure) among individuals or 

households within an economy deviates from a perfectly equal distribution. A Gini index of 0 represents perfect equality, while an index of 100 

implies perfect inequality. 
16 Source: https://www.policyuncertainty.com/global_monthly.html. The monthly index is averaged in annual frequency. 

https://www.policyuncertainty.com/global_monthly.html
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EPU indices17 and reflects the relative frequency of own-country newspaper articles that contain a trio of terms 

pertaining to the economy (E), policy (P) and uncertainty (U). This is treated as a common factor across the 

Baltic States and can also help to correct possible cross-sectional dependence.  

As for demographics, we take population and net migration (important for the Baltic States)18 from Eurostat in 

year-on-year changes and old-age dependency ratio (Age 65+ / Age 15-64) from WB WDI until 2014 and 

then UNDESA for 2015-16. Then, just as a check, we add a classic determinant from Durkheim (1897): 

marital status.19  

The distribution of population by degree of urbanization (percentage of population living in rural areas) is from 

Eurostat. In 2015, Lithuania was the only EU Member State where a majority of the population lived in rural 

areas (56.2%). Latvia and Estonia have a percentage of around 40% of the total. The percentage of 

population with low, medium and high education levels is also taken from Eurostat (data only from 2004). 

Based on 1989 and 2001 census data shown in Pray et al. (2013), suicide mortality for Lithuanians with lower 

educational levels was considerably higher than the rest of the population. In the Baltic States, the percentage 

of men with low and medium education is slightly higher than the total but around 10pp lower for high 

education levels. The latter gap has been increasing in recent years.  

In addition we include some country-specific factors: amount of EU funds, which can help to reduce the 

suicide rates and historical dummies, such as for joining the EU in 2004 and for the global financial crisis 

starting in 2008-9 to 2012.20 As for different types of EU funds, the main source of data is Eurostat from the 

Balance of Payments by country (BPM6). The main difference between transfers is that capital transfers 

should affect investment, capital stock and Total Factor Productivity (TFP), while subsidies and current 

transfers should have more effect on consumption and domestic demand, without a large impact on 

investment, capital stock and TFP (see European system of accounts — ESA 2010 guidelines by Eurostat). The 

EU funds could also not fully realize their potential, because they are inefficiently allocated, badly managed, or 

used for the wrong investments, or a combination of all three. 

4.1.2 Behavioral and psychological factors 

We firstly add some specific behavioral and psychological factors, starting with alcohol consumption in total 

liters from the EU Commission, which can be especially relevant for male suicide rates. 21  Traditional 

masculinity norms can be also associated with excessive drinking (Baranov et al., 2020). It may be excessive 

drinking rather than regular consumption which may trigger suicidal behaviors.22 

Then, as reported by Blanchflower in NBER (2008), happy people are, not surprisingly, less likely to commit 

suicide. Hence, we looked at the index of happiness from the World Happiness Report 2016, but the Baltic 

States report very similar levels compared to other EU countries. However, the survey data on life satisfaction 

                                                

17 The GEPU Index is a GDP-weighted average of national EPU indices for 21 countries: Australia, Brazil, Canada, Chile, China, Colombia, 

France, Germany, Greece, India, Ireland, Italy, Japan, Mexico, the Netherlands, Russia, South Korea, Spain, Sweden, the United Kingdom, and 

the United States. 
18 This is net migration plus statistical adjustment. 
19 We take the data from the marriage indicators in Eurostat and we include the number of marriages over total population and the mean age 

of the first marriage for males and females. The percentage of married people is higher than for aggregate EU 28 (0.44%) in both Latvia 

(0.66%) and Lithuania (0.74%) in 2016. In Lithuania, this percentage is actually also increasing over time. The average age for first marriage is 
the lowest in the Baltic States in the case of Lithuania (30.3 for males and 27.9 for females). 
20 Unfortunately, our sample ends in 2016. Thus, we cannot take into account the possible effect of the New Social Model reforms, implemented 

in Lithuania in 2017, and the COVID-19 outbreak in 2020. 
21 The data refer to recorded adult (15+ years) per capita consumption (in liters of pure alcohol).  
22 The percentage of males compared to females who consumed alcohol in Lithuania in any form or quantity (from WHO via Our World in Data 

for 2010) is not very different, around 60-70%, and very much comparable to the other Baltic States and neighboring countries. 



 

 

10  10  

from Eurobarometer tells a different story. The data concern the percentage of people who replied that they 

are very or fairly satisfied with their lives (from 2004). Estonia has reported similar answers compared to the 

EU since 2004, while Latvia and Lithuania are always way below the EU but much improved since 2010 (see 

Appendix). This is confirmed by the OECD: in general, Lithuanians are less satisfied with their lives than the 

OECD average.23  

Next, we include the percentage of people with reported chronic depression over total population, a figure 

available for the year 2014 only (Eurostat), and we treat it as a fixed effect (for total, males and females). We 

believe that this survey value may underestimate the effective number of people with this disease, especially 

among the male population. As highlighted recently in Baranov et al. (2020), traditional masculinity norms 

have profound economic and social impacts and can influence willingness to seek help, erecting further stigma 

to mental health problems.  

For our country of interest, however, it is good to recall that in the past few years, Lithuania has opened up 

the discussion about mental health issues, and hotlines are being developed more actively, together with 

reforms in hospitals and mental health centers (as reported by the EU Commission Country Health Profile 

2017).24 Lithuania also plans to implement the project “Mental Health of Children and Teens after the EU 

Enlargement: Development of Effective Policy and Practices,” funded from EU structural funds.25 Another 

positive aspect coming from the OECD Better Life Index country report is that in Lithuania, 88% of people 

believe that they know someone they could rely on in a time of need, broadly in line with the OECD average of 

89%.26 The reported depression variable should also reflect these improvements, at least regarding the total 

number of suicides. Unfortunately, not many data series for Lithuania are available in Eurostat or WHO which 

take these aspects into account.27  

Then we make use of a novelty constant for extroversion based on survey data taken from NERIS Analytics 

Limited (data for 2016).28 Note that this data is based on a voluntary test conducted online, so the reliability 

of the survey itself should be considered carefully. The data for EU 28 are shown in Figure 7, and the index 

shows positive scores when the country sample shows more extroverted than introverted traits (on a scale of 

-100 to 100), with a negative score signifying more introverted traits. Among EU countries, Lithuania seems 

to be the one with the most introverted population (score -10.0). The score is much lower than Latvia (-5.9) 

and Estonia (-5.6).  

[Figure 7] 

4.1.3 Other factors: global warming and environment 

We also include environmental aspects, such as temperature change for every meteorological year with 

respect to baseline climatology, corresponding to the period 1951–1980 (FAOSTAT). The standard deviations 

                                                

23 Source OECD Better Life Index: http://www.oecdbetterlifeindex.org/countries/lithuania/. When asked to rate their general satisfaction with 

life on a scale from 0 to 10, Lithuanians gave it a 5.9 grade on average, lower than the OECD average of 6.5. 
24 Source EU Commission Country Health Profile 2017: https://www.euro.who.int/__data/assets/pdf_file/0010/355987/Health-Profile-
Lithuania-Eng.pdf?ua=1 
25 Source: Ministry of Health of the Republic of Lithuania. https://sam.lrv.lt/en/health-care/public-health 
26 Source OECD Better Life Index: http://www.oecdbetterlifeindex.org/countries/lithuania/. 
27 See for example the WHO page about Lithuania and mental health data and policies, available at this link: 

https://www.who.int/mental_health/evidence/atlas/profiles-2014/ltu.pdf?ua=1 
28 The survey in conducted on a voluntary basis on the website www.16personalities.com. 

http://www.oecdbetterlifeindex.org/countries/lithuania/
https://www.euro.who.int/__data/assets/pdf_file/0010/355987/Health-Profile-Lithuania-Eng.pdf?ua=1
https://www.euro.who.int/__data/assets/pdf_file/0010/355987/Health-Profile-Lithuania-Eng.pdf?ua=1
https://sam.lrv.lt/en/health-care/public-health
http://www.oecdbetterlifeindex.org/countries/lithuania/
https://www.who.int/mental_health/evidence/atlas/profiles-2014/ltu.pdf?ua=1
http://www.16personalities.com/
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are not available for the Baltic States.29 This variable considers the non-market (but health) impact of global 

warming, which is overlooked in both the empirical and the theoretical literature. Here, we capture the direct 

impacts of climate change, i.e. periods of extreme or unusual temperatures. It is good to note that there may 

be a ‘second-round’ effect due to exposure to ongoing ‘depressing’ climate change news and events. 

4.2 Statistical selection of factors 

We now need to understand the relevance of each regressor in potentially affecting the rates of suicide. 

Significantly, we do not claim any causality: highly correlated variables do not guarantee causation, i.e. high 

correlation may be caused by a similar set of shocks. We do not rely here on theoretical models but, at the 

same time, we want to avoid spurious selections of variables. The selection is thus made in a statistical way, 

via model averaging algorithms for linear models. These methods combine information taken from parameters 

of each possible model using a weighted average of conditional estimates, i.e. they incorporate model 

uncertainty as well as uncertainty about estimations, selecting the best setup available in the set. As in all 

estimation procedures with model averaging algorithms, we look at a linear regression model, as in equation 

(1), also elaborated on in Magnus et al. (2010). This is reported below in a panel setup: 

𝑌𝑖𝑡=𝛽1𝐹𝑖𝑡+𝛽2𝐴𝑖𝑡+𝜀𝑖𝑡                                                                                                             (1) 

In this setup, 𝐹 𝑖𝑡 are normally the focus variables (for which we might have a reference model) and 𝐴 𝑖𝑡 is a (n 

x k) matrix of auxiliary variables. A different model arises whenever a different subset of 𝐴𝑖𝑡 is set equal to 

zero, and, in general, there are 2^k models to consider. In our case, we let the data speak and we do not 

have a set of pre-determined focus variables. We use all the variables as auxiliary to the dependent variable: 

rate of suicides.30 In order to select the best one(s), the model averaging estimation proceeds in two steps: 1) 

we estimate the parameters, conditional upon a selected model; and then 2) we compute the estimator as a 

weighted average of these conditional estimators.  

We apply as a preferred method the Weighted-Average Least Squares (WALS) proposed by Magnus et al. 

(2010) and reviewed by Magnus and De Luca (2016). WALS is a flexible approach that has proven quite 

efficient for the selection of factors. The WALS approach also reduces the computational burden compared 

with other methods. It combines frequentist, i.e. (constrained) least squares, estimations with only the 

weights taken as Bayesian. One key advantage is that the priors are here neutral, so the method relies on a 

transparent definition of prior ignorance.31 

As in Magnus et al. (2010), we consider a rough guideline for “robustness” of a regressor to be whether it has 

an absolute t-ratio of abs(t)=1 in WALS. We use the WALS method for a panel of the three Baltic States (for 

total population and males) and one year lag to all the possible regressors. This is due to the limited data 

availability.32  

                                                

29  More info on the data and methods used in FAOSTAT for temperatures across the world are available here: 

http://fenixservices.fao.org/faostat/static/documents/ET/ET_e.pdf 
30 The macroeconomic variables, with the exception of the deficit, are never selected as key factors, even when we use them as focus variables. 

The fiscal deficit, index of extroversion and some EU funds are always relevant variables, no matter which group of variables are taken as the 
focus set. The results are available upon request. 
31 WALS is a dense method (like e.g. ridge regression), meaning it includes all information in the controls section to immunize the impacts of 

treatment effects. More on the advantages of this method can be found in De Luca et al. (2018). 
32 The code for the WALS method does not work using Lithuania only. The SBIC test sometimes suggests two lags for the panel. However, we 

restricted the lags to 1 due to limited data availability. The WALS outcome with 2 lags is available upon request, in this case only a few factors 

should be (borderline) accepted given the threshold of t-ratio of abs(t)=1. 

http://fenixservices.fao.org/faostat/static/documents/ET/ET_e.pdf
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We also deploy an alternative approach of selecting factors as a robustness check. As an alternative method 

that regularizes the data, we consider elastic net (Zou and Hastie, 2005) with small alpha approaching ridge, 

as this is found to be a more stable and robust selection approach than the regular lasso (least absolute 

shrinkage and selection operator). Elastic net is anyways a related technique to lasso and ridge regression. 

Like lasso, elastic net can generate reduced models by generating zero-valued coefficients. Zou and Hastie 

(2005) and Efron and Hastie (2016) point out that when the predictors are correlated, the lasso performs 

poorly because it has difficulty in choosing among the correlated variables. Instead, the elastic net (like the 

ridge) shrinks the coefficients of correlated variables toward each other, trying to select correlated variables in 

groups. Alpha, i.e. the parameter that controls the elastic net being between lasso and ridge, is taken to be 

equal to 0.1, which is relatively small compared with the full lasso (alpha =1) and approaching ridge equations 

(alpha=0). A small alpha is chosen because it stabilizes the selection of variables in the rolling window 

approach. Lambda, i.e. a positive regularization parameter, is selected by bias-corrected AIC criterion because 

AIC is biased in small samples, which motivated the bias-corrected version (Ahrens et al., 2020).  

 

5. RESULTS 

In this core section, we draw a full comparison between a simple correlation analysis and regression, WALS 

selection method (and related FMOLS/Bayesian outcomes) and, as an alternative to WALS, the elastic net 

criterion. We analyze the chosen variables for total and male suicide rates in the Baltics, or Lithuania 

specifically, and conclude with the most robust factors influencing the rates. 

5.1 Analysis of the correlations 

We start by looking briefly at the correlations of the possible factors with total and male suicides. The 

correlation between these two rates is itself very close to 1 (Table 2).  

[Table 2] 

Negative correlations to number of suicides are found for all the Baltic States in the case of wages, EU 

membership, the old-age dependency ratio and high level of education as a percentage of the total 

population. Higher life satisfaction is negatively correlated with more suicides in Latvia and Lithuania only. 

Health expenditure is not correlated with suicide rates in Latvia and Lithuania, while it is negatively linked to 

suicide rates in Estonia. Surprisingly, alcohol consumption also is negatively correlated to suicide; between 

1994 and 2016, alcohol consumption grew slowly while suicide rates declined. Global warming and global 

economic policy uncertainty perform in the same way as alcohol consumption, but do not seem to be highly 

correlated to the number of suicides in any of our countries of interest. With the exception of Lithuania, the 

percentage of rural population is positively linked to the number of suicides.  

Lithuania experiences different correlations compared to its Baltic peers: both in EU funds (especially current 

funds) which are negatively correlated to suicides and also in population change, with an increase in 

population linked to a decline in suicide rates. Only for Latvia does inequality seem to be highly correlated with 

the rate of suicide. The Baltic States, with the exception of Estonia, experience a negative correlation between 

the percentage of married people and suicide. All three states have a negative link between the latter and the 

age of first marriage, i.e. getting married at an older age is associated with lower rates of suicide.  
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5.2 WALS selection results 

We now select the relevant variables, using the WALS selection criteria. The outcomes for the t-ratios with no 

lags and 1 lag applied are available in Table 3. Some variables do not appear in the table because of 

multicollinearity. 

[Table 3] 

The GDP growth and fiscal deficit seem to be relevant only if no lags are applied. Unemployment has never 

been selected.33 The main difference between total and only-male cases is that reported chronic depression is 

a factor to take into account in the latter only. The common factor across lags seems to be the level of 

extroversion/introversion, but this is due to the fact that the variable is a constant over time. However, it is 

worth noting that the importance of this variable increases when only males are considered.34 The same 

applies for alcohol consumption and minimum wages. Inequality seems to matter only when both sexes are 

included, with an increase possibly meaning more suicides. Level of education also increases in importance 

when we look at males only in the Baltic States; however, there is no difference across levels. The 

percentages of married people or their age do not seem to be a key factor when using WALS, contrary to the 

correlation exercise.35 

The only actual variable that matters in any case is the EU subsidies; these should particularly affect 

consumption and domestic demand, potentially decreasing the rate of suicide. Subsidies are managed directly 

by EU national governments, not by the European Commission. For instance, agricultural subsidies are 

awarded to support farmers. If we make EU subsidies interact with percentage of rural population, this factor 

has an absolute (t) value greater than 1 as well. Lastly, the abnormal increase in the temperature, as a 

possible sign of global warming, could affect the total suicide rates in the Baltic States.  

Given some missing values, we perform the same WALS exercise for a restricted number of variables in the 

case of Lithuania (Table 4), namely: unemployment, fiscal deficit, GDP growth, wages, minimum wage, net 

migration, the percentage change in population, old-age dependency ratio, the percentage of population living 

in rural areas, depression, abnormal temperature, alcohol consumption and index of extroversion.36 In the 

case of Lithuania, the macroeconomic and labor market conditions seem to be the most important as factors 

when both sexes’ suicides are considered and for male-only suicides. The importance of the labor market is 

also confirmed in the alternative selection method (Section 5.4.) and in line with Stuckler et al. (2009), who 

indicate that an active labor market might mitigate the adverse effect of unemployment on health. 

[Table 4] 

It is also quite informative to look at the signs of the t-values in the WALS results. It is good to recall the 

useful properties of this criterion: it combines frequentist, i.e. (constrained) least squares, estimations with 

the weights taken as Bayesian. The WALS t-values often do confirm the signs of the correlations (Table 2), 

with the important exceptions of alcohol consumption, global warming and global uncertainty, which seem to 

positively affect the suicide rates in WALS. Moreover, we no longer see any difference in education levels. As 

                                                

33 This is in line with Andres (2005), which does not find significant associations between suicide rates and unemployment or GDP per capita in 

15 European countries. 
34 Unfortunately, we do not have the data for introversion v. extroversion divided by gender. 
35 The outcome including or excluding the marriage indicators is available upon request. 
36 The depression and extroversion variables are omitted because of collinearity. 
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in the correlation analysis, the percentage of rural population in the case of Lithuania does not seem to play 

any role. 

In the additional variable list to the baseline, included one by one, an increase in health expenditure seems to 

be linked to a decline in the overall suicides nd male suicides, while in the correlation analysis such an 

increase mattered exclusively for Estonia. The GEPU matters only lagged and only in case of total suicides. 

Gini is selected borderline for the total suicides and without any lag. The latter is in line with the outcomes in 

Andres (2005). 

5.2.1 A simple regression analysis  

We now take the selected variables with 0 or 1 lag for the both-sex and males, and we apply a very simple 

panel regression. These results should be approached with caution, given the extremely limited number of 

observations. This is only an exercise to look at the sign of each factor. The resulting baseline equation is 

shown below:37 

𝑌𝑖𝑡=𝛾𝑖+𝛿1𝑋1,𝑖𝑡+𝛿2𝑋2,𝑖𝑡−1+𝜇𝑖𝑡                                                                                                (2) 

where 𝑌𝑖𝑡 is either the total both-sexes or the male-only rate of suicide. The 𝛾𝑖 is the index of extroverted 

traits, taken as a constant that varies only across countries. For males, we make use of both the factors 

emerging from the total and those emerging from the analysis of the male-only population. For the latter, the 

only difference is that we do have the percentage of people with reported chronic depression but not global 

warming. In the common setup: 𝑋1,𝑖𝑡 includes all the variables taken at time t, i.e. fiscal deficit, current EU 

funds and GDP growth.38  𝑋2,𝑖𝑡−1 represents the set of lagged variables: minimum wage, net migration, 

population change, old-age dependency ratio, other EU funds (subsidies), abnormal temperatures, alcohol 

consumption and education levels. Due to lack of robustness in the selection via correlation and WALS, as a 

check we include health expenditure in total both-sex suicides and male suicides, and the lag of GEPU in total 

suicides. 

Given the limited data availability, we do not run the regression for Lithuania only (as a time-series 

exercise).39 We perform regular tests for both non-stationarity and cointegration in our panel. We tried to 

avoid the spurious regression problem, capturing only the variables that pass the WALS scrutiny. But non-

stationarity needs to be addressed if present. We apply the Im, Pesaran and Shin (2003, IPS) classic test with 

and without trend, and we cannot accept the null of non-stationarity for any variable in the baseline – for 

some, we can even reject the null. We accept the null of non-stationarity for alcohol consumption only with an 

alternative test, i.e. the Fisher and Augmented Dickey Fuller (ADF) test.40 Thus, we can conclude that this 

variable is non-stationary or, at least, borderline. We also look at whether series are cointegrated by using the 

                                                

37 We include a dynamic version of the set up with 1 lag for 𝑌𝑖𝑡 as well in the robustness checks. We cannot use the Mean Group estimator as in 

Pesaran and Smith (1995) because of a very short time dimension.  
38 Life satisfaction is not included because, even if it is slightly correlated to suicide in Lithuania and Latvia, the WALS method does not chose 
this variable in any case. In a check, we also include the Gini index, but this is never significant for total suicides. The other outcomes are very 

robust to the baseline. The results are available upon request. We opt for having it only as a robustness check because following correlations 

and WALS, its acceptance is only borderline. 
39 We used interaction terms in the panel to look at the Lithuanian situation; the observations are still too few for proper outcomes. The main 

results from it are that net migration seems to be positively correlated to the rate of suicide. 
40 The Fisher test has been proven better than IPS in most cases in Maddala and Wu (1999). 
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Kao test, which allows for a longer list of regressors. The test concludes that in our baseline panel, the 

variables are indeed cointegrated.41  

Given these outcomes and small N and relative small T, we rely on the Fully Modified OLS method (FMOLS), 

as in Pedroni (2000), which takes care of possible non-stationarity and cointegration without the need for a 

transformation of variables to I(0).42 We do not use a FE-type estimator, due to the presence of constant 

variables in the set, which would make them omitted otherwise.43 The outcomes for the panel are reported in 

Table 5.44  

 [Table 5] 

A higher minimum wage and being more extroverted seem to have a decreasing effect on the rates of suicide 

in the Baltic States. We do not find any significant difference across education levels when we include both 

sexes and male education variables, while they are positively correlated to suicide only in the male-only case.  

The most robust results concern the reported repression variable in males, which is positively linked to suicide, 

and GDP growth, i.e. there is an expected negative correlation between growth and suicide in all the setups.  

Fiscal deficit seems to matter only for the suicide rates in the male population, and current EU funds have a 

positive correlation with suicides.45 Some other factors can have an increasing role in suicides, such as alcohol 

consumption (especially in the male population) and more people living in rural areas. This is pretty much in 

line with previous studies on the regions. An increase in net migration seems to decrease the rate of suicide 

among men. Linked to that, an increase in population and the old-age dependency ratio are positively 

correlated with the number of suicides in the Baltic States. As for global warming, the evidence is mixed, and 

its coefficient is positive only in the case of total suicide rate of men and women. 

We also perform a check including in the both-sex and male regression health expenditure and in the total 

case also the global economic policy uncertainty (in Appendix). The overall results are in line with the baseline 

with the exception of global warming. Health expenditure has the expected sign only for the total rate of 

suicide, while is positive in the equation for male suicides. Lastly, the GEPU plays a positive and significant 

role. 

5.3 Bayesian regression 

Given the limited number of observations, we also perform a linear panel Bayesian regression. This is done 

using a random-walk Metropolis-Hastings sampling; the sigma square is inverse Gamma and the rest have 

default normal priors. 46 

In a simple Bayesian exercise, with homogeneous coefficients and Normal priors, we confirm the main results 

in Section 5.1 at 95% confidence intervals (Table 6): alcohol consumption, demographics, global warming, 

percentage of rural population and EU subsidies are positively correlated to suicide. We also see a negative 

                                                

41 The table with the tests’ outcomes is available in the Appendix. 
42 The check with simple OLS, but correcting for possible unobserved common components, is available upon request. 
43 A good review of nonstationary and cointegrated methods instatic and dynamic panels can be found in Phillips and Moon (2000). 
44 We apply Driscoll and Kraay’s (1998) standard errors correction for unobserved common factors and spillovers. We do not use fixed effects, 
given the presence of some country constants, such as the level of introversion. We prefer to not use the coefficients coming from the WALS 

exercise, because all the variables to test are included and we cannot control for possible unobserved common factors across the Baltic States. 
45 If we do not include the education levels of males, the deficit is significant and the population change no longer matters. This further check is 

available upon request. 
46 We make use of the –bayes- command in Stata and Normal priors as default. MCMC iterations = 12,500. We report in the tables the results 

with an additional constant term (_cons), but the results are robust without this inclusion. These additional tables are available upon request. 
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correlation with minimum wages, net migration and extroverted traits. However, GDP growth is not 

statistically significant in this case. Again, we do not see any difference across different education levels in the 

Baltic States. Some different results for the male-only cases are found, however (Table 7). For example, we 

see a higher coefficient for extroverted traits (negative, i.e. more introverted people are linked to higher 

suicide rates). The coefficients for global warming and alcohol consumption are almost double the size when 

both male and female suicides are considered.47 GDP growth still seems to matter: an increase in growth is 

linked to reduced suicides, but only among the male population. This was not the case in the simple equation 

in sub-Section 5.2.1, where GDP growth also mattered for the total both-sex case. 

[Tables 6-7] 

For the check with health expenditure and global economic policy uncertainty index, the results are robust 

compared to the ones with FMOLS (in Appendix). 

5.3.1 Dynamic Bayesian regression 

We include a dynamic version of the setup with 1 lag for 𝑌𝑖𝑡 as well in this robustness check. However, we 

cannot use the Mean Group estimator as in Pesaran and Smith (1995) because of a very short time 

dimension. This exercise is done in a Bayesian way as in Section 5.3, because of limited data availability. The 

results for the total male and female suicides are in Table 8, and for the male-only cases in Table 9. 

[Tables 8-9] 

The lag value of the suicide rates is very small in both the both-sex and male cases (0.01 and 0.05 

respectively) and does not seem to be significant. This reinforces the use of a static setup for this analysis. 

The results for the factors, coming from the static Bayesian equation, are confirmed. 

5.4. An alternative selection method: elastic net 

As an alternative methodological approach, we consider another variable selection method that also 

regularises the data, an elastic net with small alpha approaching ridge, which was found to be a stable and 

robust selection approach (Zou and Hastie, 2005; Efron and Hastie, 2016). The minimum wage, alcohol and 

temperature (global warming) are also included by using this alternative method. The main difference with 

WALS is in the inclusion of percentage of unemployment rate. The checks variables -- Gini index, life 

satisfaction, GEPU and health expenditure -- should be included together without lags only (see Appendix).48 

[Insert Table 10] 

We also apply this method for Lithuania for total suicides, as is shown in Table 11. For this country the main 

factors are minimum wage, EU funds, the old-age dependency ratio, global warming, alcohol consumption and 

education variables. The key difference with WALS is in the selection of excessive temperatures, alcohol 

consumption and minimum wage rather than unemployment. For Lithuania, the non-robust role of the 

percentage of rural population is confirmed. 

[Insert Table 11] 

                                                

47 If we add alcohol consumption growth instead of the level, because of its non-stationarity, most of the conclusions are confirmed. However, 

the alcohol consumption growth is negative, i.e. an increase in alcohol consumption growth is linked to lower suicide rates, which is rather 

counterintuitive.  
48 The results for post-estimation OLS after elastic net is applied are fully reported in Table 10. 
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6. CONCLUSIONS 

Lithuania is a clear outlier in the EU, similar to but even more so than Latvia and Estonia. While this trend is 

very slowly decreasing over time for both males and females, in 2016 the country nonetheless experienced 

the highest rates of suicide in both the EU and worldwide. In this brief article, we identified possible factors 

related to the high suicide rates in Lithuania and in the Baltic States with an updated dataset covering data 

from the mid-1990s to 2016. We do not claim here any causality, but we do hope that the findings of the 

study can be of help to policy makers in reducing the incidence of suicide in the Baltic States in the future. 

We take possible determinants from the literature in the field of economics, psychology and sociology, 

selecting the relevant ones by using WALS statistical method with elastic net as an alternative. In the set of 

factors, among other classic determinants, we make use of a novelty variable for extroverted traits and we 

also include environmental aspects, such as change of temperature with respect to baseline climatology, to 

look at the non-market (but health) impact of global warming. An econometric analysis based on either 

frequentist or Bayesian approaches is also implemented, following the selected variables. We try in this paper 

to collect the main variables related to suicides specifically in the Baltic States and comparable economies, but 

this effort is unfortunately limited by data availability. More extended datasets and surveys are thus needed in 

order to better understand this phenomenon. 

The main factors linked to suicides in the region seem to be related to GDP growth, demographics, alcohol 

consumption, psychological factors and temperature. Health expenditure seems to have a positive influence, 

reducing suicides, but only for the total male and female population. For Lithuania specifically, some other 

macroeconomic variables (especially linked to the labor market) may also matter. The percentage of rural 

population does not seem to be a key robust factor.  
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ANNEX:  TABLES AND FIGURE 

 

Figure 1: Suicide rates in EU (2016): total population 

 
Source: Eurostat, standardized death rate per 100 000 inhabitants. The total refers to both male and female 
population. 

 
 
Figure 2: Suicide rates in EU (2016): males only 

 

Source: Eurostat, standardized death rate per 100 000 inhabitants. 
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Figure 3: Suicide rates in Lithuania, males vs. females 

 

 
 

Source: Eurostat, standardized death rate per 100 000 inhabitants. The total refers to both male and female 
population. 
 
 
Figure 4: Age groups and suicides in Lithuania: males only 

 

Source: Eurostat, standardized death rate per 100 000 inhabitants. 
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Table 1: Age group rates: Lithuania vs. EU28 

 

  EU28 LT   EU28 LT 

Total 10.5 28.7 Males only 16.5 52.6 

Less than 15 years 0.2 1.0 Less than 15 years 0.2 1.9 

Less than 25 years 2.5 6.6 Less than 25 years 3.7 11.4 

From 25 to 29 years 8.2 25.7 From 25 to 29 years 13.2 47.9 

From 30 to 34 years 9.3 29.0 From 30 to 34 years 15.0 50.5 

From 35 to 39 years 9.9 34.0 From 35 to 39 years 15.9 60.1 

From 40 to 44 years 11.8 37.4 From 40 to 44 years 19.0 68.6 

From 45 to 49 years 14.1 43.8 From 45 to 49 years 21.8 79.6 

From 50 to 54 years 15.4 41.0 From 50 to 54 years 23.9 73.4 

From 55 to 59 years 15.6 44.6 From 55 to 59 years 24.6 86.3 

From 60 to 64 years 14.2 43.5 From 60 to 64 years 22.7 84.1 

65 years or over 15.9 34.6 65 years or over 27.6 76.3 

85 years or over 22.0 37.4 85 years or over 50.7 87.4 

 
Source: Eurostat, standardized death rate per 100 000 inhabitants. Data are for 2016. The total refers to 
suicide rates of both men and women. 
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Figure 5: Rates of suicide worldwide (percentage over population) 

 

 
Source: WHO (data for 2015 when 2016 is not available). Percentage of suicides over the entire population for 
both men and women, 
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Figure 6: Baltic States, total suicides rates over time 

 

Source: WHO. Percentage of suicides over the entire population. The total refers to suicide rates of both men 
and women. 
 

 

Figure 7: Level of extroversion/introversion in EU 

 

Source: www.16personalities.com, NERIS Analytics Limited (London). Data for 2016 based on survey. Note: 
This shows which trait "owns" positive scores - so, e.g. +2.8 means the country is slightly more Extroverted 
than Introverted (on a scale of -100 to 100), while -5.5 means it is more Introverted.  
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Table 2: Analysis of the correlations  

  Lithuania Latvia Estonia 

  suicides suicides_male suicides suicides_male suicides suicides_male 

suicides_male 0.997 1.000 0.994 1.000 0.996 1.000 

Unemployment 0.475 0.459 0.438 0.470 0.157 0.139 

Deficit -0.182 -0.172 -0.085 -0.108 -0.032 -0.020 

Gdpgr 0.256 0.223 0.181 0.183 0.322 0.336 

Wage -0.930 -0.930 -0.733 -0.740 - - 

min_wage -0.859 -0.847 -0.848 -0.852 -0.879 -0.856 

Gini index -0.082 0.004 0.746 0.669 0.540 0.509 

Gepu -0.521 -0.507 -0.481 -0.478 -0.486 -0.475 

health expenditure -0.344 -0.326 -0.092 -0.119 -0.728 -0.730 

eu_dummy -0.911 -0.917 -0.887 -0.875 -0.871 -0.860 

gfc_dummy -0.456 -0.468 -0.336 -0.297 -0.422 -0.419 

capital_eu -0.412 -0.435 -0.178 -0.179 0.511 0.610 

current_eu -0.577 -0.619 -0.115 0.122 -0.149 -0.083 

total_eu -0.473 -0.503 -0.205 -0.101 0.418 0.518 

subsidies_eu -0.291 -0.277 -0.197 -0.032 -0.332 -0.251 

net_migr -0.100 -0.100 0.100 0.131 -0.046 -0.066 

Popchange 0.619 0.639 0.189 0.147 -0.711 -0.703 

Oldage -0.866 -0.871 -0.968 -0.960 -0.952 -0.941 

Marriage -0.773 -0.763 -0.795 -0.804 -0.243 -0.253 

marr_age_f -0.940 -0.938 -0.900 -0.935 -0.915 -0.904 

marr_age_m -0.928 -0.926 -0.894 -0.929 -0.928 -0.916 

Rural 0.279 0.276 0.627 0.727 0.562 0.511 

extroverts_const 0.000 0.000 0.000 0.000 0.000 0.000 

Depression 0.000 0.000 0.000 0.000 0.000 0.000 

depr_male 0.000 0.000 0.000 0.000 0.000 0.000 

depr_female 0.000 0.000 0.000 0.000 0.000 0.000 

life_satisfaction -0.644 -0.612 -0.792 -0.892 -0.498 -0.458 

Temperature -0.389 -0.359 -0.452 -0.492 -0.488 -0.505 

Alcohol -0.880 -0.884 -0.735 -0.729 -0.917 -0.892 

edu_low 0.722 0.707 0.852 0.882 0.666 0.593 

edu_medium 0.666 0.635 0.674 0.703 0.683 0.689 

edu_high -0.732 -0.712 -0.851 -0.884 -0.759 -0.714 

edu_low_male 0.712 0.702 0.843 0.885 0.693 0.611 

edu_medium_male -0.199 -0.246 -0.750 -0.813 0.223 0.301 

edu_high_male -0.687 -0.661 -0.864 -0.895 -0.794 -0.761 

 

Note: red indicates positive correlations greater than 0.5 (increase means more suicides), green indicates 
negative correlations greater than 0.5 (increase means less suicides). 
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Table 3: WALS selection for the Baltic States 

 

 
total males 

 
0 lags 1 lag 0 lags 1 lag 

  (t) (t)  (t)  (t)  

unemployment 0.6 0.3 0.2 0.2 

deficit 1.0 -0.2 -1.3 0.4 

GDP growth -1.0 0.5 1.0 0.0 

min_wage 0.2 -2.1 0.1 -2.4 

GFC_dummy 0.0 -0.7 0.1 -0.2 

capital_eu 0.9 0.8 1.1 0.6 

current_eu -1.7 -0.7 -1.8 -1.0 

subs_eu 1.3 1.2 1.9 1.2 

net_migr 0.2 -1.0 0.0 -1.2 

popchange -0.1 1.0 -0.1 1.0 

oldage 0.1 1.1 0.1 1.2 

rural 0.1 1.5 0.2 1.8 

extroverts_const -1.3 -3.1 -1.3 -4.1 

depression -0.6 0.7 -0.7 1.1 

temperature 0.7 1.2 0.9 0.8 

alcohol 0.2 2.1 0.1 2.7 

edu_low -0.5 -2.0 -0.8 -2.6 

edu_medium -0.5 -2.0 -0.8 -2.5 

edu_high -0.6 -2.0 -0.9 -2.6 

edu_low_male 0.1 -1.1 0.0 -1.0 

edu_medium_male 0.1 -1.1 0.0 -0.9 

edu_high_male 0.2 -1.2 0.1 -1.1 

Checks:     

Gini index 1.0 0.5 0.7 0.2 

life_satisfaction -0.1 -0.4 -0.2 -0.0 

health_exp -1.3 0.2 -1.4 0.2 

gepu -0.9 2.0 -0.6 0.7 

 

Note: inclusion rule is absolute (t) greater or equal to 1. The total refers to suicide rates of both men and 
women. 
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Table 4: WALS selection for Lithuania 
 

 
total  males 

 
1 lag 1 lag 

  (t)  (t)  

unemployment 2.8 3.0 

deficit -1.7 -1.3 

GDP growth 1.6 1.5 

wage -2.3 -2.0 

min_wage -0.6 -0.4 

net_migr -0.3 -0.7 

popchange 3.2 3.2 

oldage 1.1 0.7 

rural -0.2 0.3 

temperature 1.0 0.7 

alcohol -0.9 -0.8 

 

Note: inclusion rule is absolute (t) greater or equal to 1. The total refers to suicide rates of both men and 
women. 
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Table 5: Simple panel regression for the Baltic States (FMOLS) 

 (1) (2) (3) 

VARIABLES suicides suicides_male suicides_male 

        

deficit 0.0153 0.142*** 0.0914*** 

 (0.0151) (0.0245) (0.0252) 

gdpgr -0.0878*** -0.220*** -0.180*** 

 (0.00476) (0.00774) (0.00895) 

lag_min_wage -0.0690*** -0.104*** -0.114*** 

 (0.00234) (0.00380) (0.00401) 

current_eu 1.401*** 1.708*** 2.664*** 

 (0.156) (0.254) (0.284) 

lag_subsidies_eu 0.429* 0.154 0.404 

 (0.232) (0.377) (0.255) 

lag_net_migr 0.0437 -0.0546 -0.212*** 

 (0.0268) (0.0435) (0.0496) 

lag_popchange 1.367*** 1.294*** 2.098*** 

 (0.0894) (0.145) (0.186) 

lag_oldage 2.517*** 3.153*** 3.167*** 

 (0.128) (0.207) (0.210) 

lag_rural 0.0390*** 0.0145 0.0850*** 

 (0.0115) (0.0187) (0.0174) 

extroverts_const -6.079*** -9.749*** -10.05*** 

 (0.141) (0.229) (0.235) 

lag_depression   0.976*** 

   (0.167) 

lag_temperature 0.388*** -0.295* 
  (0.105) (0.171) 
 lag_alcohol 1.149*** 1.676*** 2.128*** 

 (0.0422) (0.0686) (0.0831) 

lag_edu_low -14.16*** -28.22*** -27.63*** 

 (0.375) (0.609) (0.626) 

lag_edu_medium -13.24*** -25.82*** -25.22*** 

 (0.378) (0.614) (0.631) 

lag_edu_high -11.98*** -24.30*** -23.56*** 

 (0.347) (0.563) (0.585) 

lag_edu_low_male 12.97*** 26.62*** 25.89*** 

 (0.360) (0.584) (0.605) 

lag_edu_medium_male 12.71*** 25.28*** 24.47*** 

 (0.360) (0.584) (0.609) 

lag_edu_high_male 10.10*** 21.73*** 20.90*** 
 (0.324) (0.526) (0.551) 
    
Observations 26 26 26 
R-Squared 0.994 0.995 0.996 

 

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table 6: Simple panel Bayesian regression model (total population) 

 

Not e:  Ther e i s  a hi gh aut ocor r el at i on af t er  500 l ags.

Not e:  Def aul t  pr i or s  ar e used f or  model  par amet er s .

                                                                                   

           s i gma2    . 4831062   . 1714877   . 008649   . 4531466    . 249623   . 9160435

                                                                                   

            _cons    3657. 866   . 1219927   . 021389   3657. 869   3657. 633   3658. 113

         edu_h_m1   - 9. 636137   . 1768355   . 020357  - 9. 637337  - 10. 02244  - 9. 285907

         edu_m_m1   - 6. 188986   . 0709634    . 01105  - 6. 186517  - 6. 331414  - 6. 052855

         edu_l _m1   - 7. 951302   . 1347376    . 01662  - 7. 949802   - 8. 21178  - 7. 671566

           edu_h1   - 29. 60677   . 1073964   . 019215   - 29. 5956  - 29. 84363  - 29. 42043

           edu_m1   - 31. 18983   . 0845649   . 012115  - 31. 19088  - 31. 36009  - 31. 02858

           edu_l 1   - 29. 88577   . 1390627   . 016386  - 29. 88223  - 30. 19081  - 29. 62591

         al cohol 1    1. 848305   . 1206469     . 0115   1. 846109   1. 599453   2. 085162

            t emp1    2. 218712   . 1012625   . 012509   2. 217199   2. 029013   2. 425672

ext r over t s_const 1   - 5. 763084   . 0896392   . 007822  - 5. 762118  - 5. 953953  - 5. 597795

           r ur al 1    . 3174117   . 0450034   . 005025   . 3180303   . 2247375   . 4009448

          ol dage1    2. 886485   . 1240035   . 019704   2. 883995   2. 641419   3. 136693

   popchange1_100    1. 971573   . 2603133    . 04008   1. 979248   1. 448204   2. 470292

        net _mi gr 1   - . 4362916   . 1236215   . 026449  - . 4334845  - . 6875192  - . 1991968

          subseu1    5. 092778   . 0806555   . 019307   5. 096393   4. 931553   5. 231497

        cur r ent eu    . 3062345   . 2427897   . 049465   . 2871149  - . 1249322    . 843448

        mi n_wage1   - . 0646885   . 0068569   . 000605  - . 0646465  - . 0783751  - . 0507402

            gdpgr    - . 0199671   . 0169747   . 001941  - . 0198334  - . 0537731   . 0136034

          def i c i t    - . 0406735   . 0288713   . 005703  - . 0416266  - . 0941499   . 0158449

sui c i des           

                                                                                   

                         Mean   St d.  Dev.      MCSE     Medi an  [ 95% Cr ed.  I nt er val ]

                                                                   Equal - t ai l ed
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Table 7: Simple panel Bayesian regression model (male population) 

 

 

 

 

Not e:  Ther e i s  a hi gh aut ocor r el at i on af t er  500 l ags.

Not e:  Def aul t  pr i or s  ar e used f or  model  par amet er s .

                                                                                   

           s i gma2    1. 147996   . 4018368    . 01944   1. 070275   . 5866726   2. 173681

                                                                                   

            _cons    7564. 775   . 0891211   . 014231   7564. 779   7564. 577   7564. 936

         edu_h_m1   - 18. 55783   . 3854174   . 059599  - 18. 56301  - 19. 29373   - 17. 7926

         edu_m_m1   - 13. 08338   . 0899198   . 015467  - 13. 08373  - 13. 25538  - 12. 91054

         edu_l _m1   - 15. 69659   . 0752656   . 019727  - 15. 68928  - 15. 84235   - 15. 5735

           edu_h1   - 61. 30503   . 1894658   . 042825  - 61. 30409   - 61. 6881  - 60. 97711

           edu_m1   - 63. 80426   . 0769519   . 017936  - 63. 80197  - 63. 95255  - 63. 63555

           edu_l 1   - 61. 52661   . 1617729   . 030907  - 61. 53794  - 61. 82092  - 61. 20819

         al cohol 1    2. 924053   . 2138854   . 029492   2. 929998   2. 499015   3. 339612

            t emp1    3. 139848   . 2061286    . 03631   3. 158675   2. 672939   3. 507973

ext r over t s_const 1   - 9. 960652   . 0607736   . 006283  - 9. 960347  - 10. 07649  - 9. 842967

           r ur al 1    . 4853916    . 064145   . 005742   . 4851078   . 3621678   . 6154626

          ol dage1    4. 159492   . 0780886    . 01131   4. 160212   3. 993362   4. 310046

   popchange1_100    2. 934573   . 1720992   . 030885   2. 930794   2. 603515   3. 292811

        net _mi gr 1   - . 7013953   . 0679347   . 009547  - . 7030103  - . 8407429  - . 5694259

          subseu1     9. 51649   . 2528478   . 032682   9. 519046   9. 019577   10. 02848

        cur r ent eu   - . 8372816   . 2210498    . 03428  - . 8315992  - 1. 259751  - . 3939803

        mi n_wage1    - . 092007    . 007985   . 001373  - . 0924724  - . 1075536  - . 0754063

            gdpgr    - . 0579819   . 0287828   . 003974  - . 0584878  - . 1182931  - . 0048782

          def i c i t    - . 0140872   . 0960662   . 016873  - . 0135019  - . 2196935   . 1695874

sui c i des_mal e      

                                                                                   

                         Mean   St d.  Dev.      MCSE     Medi an  [ 95% Cr ed.  I nt er val ]

                                                                   Equal - t ai l ed
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Table 8: Dynamic panel Bayesian regression model (total population) 

 

Not e:  Ther e i s  a hi gh aut ocor r el at i on af t er  500 l ags.

Not e:  Def aul t  pr i or s  ar e used f or  model  par amet er s .

                                                                                   

           s i gma2    . 4508355   . 1666715   . 007058   . 4161524   . 2390217   . 8755665

                                                                                   

            _cons    3685. 112   . 0931075   . 011833   3685. 113   3684. 929   3685. 292

         edu_h_m1   - 9. 757408   . 0599233   . 006917  - 9. 760373  - 9. 875842  - 9. 634951

         edu_m_m1   - 6. 292784   . 0321433   . 004235   - 6. 29481  - 6. 353609  - 6. 228877

         edu_l _m1   - 7. 966588   . 1292114   . 014339  - 7. 966578  - 8. 210841  - 7. 702106

           edu_h1   - 29. 70866   . 1250537   . 013507  - 29. 70503  - 29. 97101  - 29. 46845

           edu_m1   - 31. 33863   . 0676711   . 005622  - 31. 33702  - 31. 47711  - 31. 20583

           edu_l 1   - 30. 06333   . 1491811   . 020358  - 30. 06412  - 30. 34949  - 29. 77724

         al cohol 1    1. 803341   . 0387514   . 004332   1. 802229   1. 729935   1. 887761

            t emp1    2. 220965   . 1358085   . 017593    2. 22719   1. 941731    2. 49373

ext r over t s_const 1   - 5. 765521   . 2388984   . 028232  - 5. 754724  - 6. 249868  - 5. 290356

           r ur al 1    . 2957187   . 0394253   . 002481   . 2944076   . 2138437   . 3755519

          ol dage1    2. 746015   . 1008051   . 007767   2. 743149   2. 549552   2. 959192

   popchange1_100    2. 070054   . 1797208   . 019335    2. 06515   1. 698708   2. 438601

        net _mi gr 1   - . 2987114   . 0240091   . 003356     - . 2985  - . 3453461  - . 2495965

          subseu1    5. 253961   . 1100601   . 014015   5. 258572    5. 03084   5. 474644

        cur r ent eu   - . 0427323   . 1821889   . 022315  - . 0391389  - . 4106525   . 3273725

        mi n_wage1   - . 0611257   . 0049632   . 000315   - . 061335  - . 0706837  - . 0512997

            gdpgr    - . 0058145   . 0173349   . 001233  - . 0058091  - . 0398109   . 0291298

          def i c i t    - . 0809519   . 0564997   . 009037  - . 0803445  - . 1939584    . 030094

                   

              L1.      . 006377   . 0379099    . 00501   . 0074482  - . 0665633   . 0758232

         sui c i des  

sui c i des           

                                                                                   

                         Mean   St d.  Dev.      MCSE     Medi an  [ 95% Cr ed.  I nt er val ]

                                                                   Equal - t ai l ed
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Table 9: Dynamic panel Bayesian regression model (male population) 

 

 

 

Not e:  Ther e i s  a hi gh aut ocor r el at i on af t er  500 l ags.

Not e:  Def aul t  pr i or s  ar e used f or  model  par amet er s .

                                                                                   

           s i gma2    1. 166059   . 4113576    . 02331    1. 08159   . 6110465    2. 19246

                                                                                   

            _cons    7567. 002   . 0807837   . 015091   7567. 004   7566. 842   7567. 158

         edu_h_m1   - 18. 70664   . 1327228   . 013136  - 18. 70598  - 18. 95292  - 18. 44285

         edu_m_m1   - 12. 95315   . 0664306   . 011191  - 12. 95418  - 13. 08606  - 12. 81403

         edu_l _m1   - 15. 69838   . 0780017   . 014494  - 15. 69917  - 15. 85206  - 15. 53489

           edu_h1   - 61. 11172   . 1133831   . 015681    - 61. 111  - 61. 33411  - 60. 89718

           edu_m1    - 63. 9884   . 0526475   . 011268  - 63. 98878  - 64. 08804  - 63. 88746

           edu_l 1   - 61. 54127   . 1636306   . 035127  - 61. 54454  - 61. 86565  - 61. 21722

         al cohol 1    2. 830292   . 0685954   . 016675   2. 832152   2. 696582    2. 96595

            t emp1     3. 14599    . 117537    . 02938   3. 139723   2. 942554   3. 379479

ext r over t s_const 1   - 9. 809134   . 1452834   . 034923  - 9. 812806  - 10. 08691  - 9. 540772

           r ur al 1    . 4913632   . 0717754   . 015511   . 4901869    . 353771   . 6432482

          ol dage1    4. 222197   . 1649046   . 020545   4. 223601   3. 910002   4. 538893

   popchange1_100    2. 899032   . 1024254   . 026155   2. 898042   2. 702339   3. 105615

        net _mi gr 1   - . 8189434   . 1593052   . 026114  - . 8262471  - 1. 118805  - . 4752427

          subseu1    9. 313475    . 120868   . 030203   9. 304386   9. 106049   9. 573178

        cur r ent eu   - . 8447357   . 2016001   . 024434  - . 8448572  - 1. 249413  - . 4455275

        mi n_wage1   - . 1008133   . 0118707   . 001388  - . 1009481  - . 1244055  - . 0776382

            gdpgr    - . 0696929   . 0325285   . 003044  - . 0686232   - . 138521  - . 0066634

          def i c i t     - . 003082    . 084031    . 00753   - . 001698   - . 165395   . 1623959

                   

              L1.     . 0305364   . 0299582    . 00651   . 0305194  - . 0392401   . 0922251

    sui c i des_mal e  

sui c i des_mal e      

                                                                                   

                         Mean   St d.  Dev.      MCSE     Medi an  [ 95% Cr ed.  I nt er val ]

                                                                   Equal - t ai l ed
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Table 10: Model selection via elastic net approach for the Baltics 

 

(a) Total suicides (0 lag and 1 lag) 

 

   

  

 

(b) Male-only suicides (0 lag and 1 lag) 

 

  

 

  

                                                   

            _cons        16. 6025852   1379. 1063051

                                                   

   Par t i al l ed- out *  

                                                   

          edu_m_m         0. 0586668     - 0. 5994946

          edu_l _m        - 0. 0346511     - 2. 3470011

            edu_h        - 0. 2540595    - 14. 4627826

            edu_m         0. 4345444    - 13. 5714624

            edu_l          0. 1053104    - 10. 9703423

          al cohol         - 0. 0011140      0. 1822229

             t emp         1. 4741818      2. 1646284

      depr _f emal e        - 0. 1001255      ( omi t t ed)

        depr _mal e        - 0. 4286742     - 0. 9856185

             depr         - 0. 3338284      ( omi t t ed)

      i nt r o_dummy        - 1. 3641802     - 3. 3336611

           ol dage        - 0. 8418870      0. 9421918

        popchange       - 95. 7137377    - 40. 2696785

         net _mi gr          0. 0274299      0. 1162257

           subseu         4. 3166918     11. 5573556

        cur r ent eu        - 2. 4321192     - 6. 9180704

        capi t al eu         0. 3097032      1. 9497098

        gf c_dummy        - 0. 7795553     - 0. 1137612

         mi n_wage        - 0. 0114615      0. 0093756

            gdpgr         - 0. 0184458      0. 1120223

          def i c i t         - 0. 1608016     - 0. 4866654

                                                   

                      ( al pha=0. 100)

         Sel ec t ed       El as t i c  net    Post - es t  OLS

                                                   

Use l ambda=5. 73624034312816 ( sel ec t ed by  AI CC) .

                                                   

            _cons         5. 3145604   1578. 8307201

                                                   

   Par t i al l ed- out *  

                                                   

         edu_m_m1         0. 3829809      2. 4170024

         edu_l _m1        - 0. 1812939      1. 2668025

           edu_h1        - 0. 1754434    - 17. 4371153

           edu_m1         0. 4325231    - 18. 3900513

           edu_l 1        - 0. 0593861    - 17. 7467455

         al cohol 1         0. 0143474      1. 0326633

            t emp1         0. 9340239      0. 8589824

     depr _f emal e1        - 0. 0428604      ( omi t t ed)

       depr _mal e1        - 0. 2795865      0. 0194436

            depr 1        - 0. 2022320      ( omi t t ed)

      i nt r o_dummy        - 0. 9487477     - 4. 9102441

          ol dage1        - 0. 7090884      1. 5738738

       popchange1      - 107. 7505408    106. 1657604

        net _mi gr 1         0. 2169365      0. 2346195

          subseu1        - 1. 3609881      0. 4568863

       cur r ent eu1         0. 7580254      0. 5042228

       capi t al eu1        - 0. 3001793     - 0. 6518533

       gf c_dummy1         0. 4757538      1. 3055793

        mi n_wage1        - 0. 0139672     - 0. 0370707

           gdpgr 1         0. 0061505     - 0. 0100211

         def i c i t 1         0. 0201796      0. 0413273

    unempl oyment 1        - 0. 1032292     - 0. 0740107

                                                   

                      ( al pha=0. 100)

         Sel ec t ed       El as t i c  net    Post - es t  OLS

                                                   

Use l ambda=12. 69413557647139 ( sel ec t ed by  AI CC) .

                                                   

            _cons        34. 5457479   2523. 3139201

                                                   

   Par t i al l ed- out *  

                                                   

          edu_h_m         0. 0369362      2. 3588401

          edu_l _m        - 0. 0578852     - 2. 0816268

            edu_h        - 0. 4631119    - 28. 5625922

            edu_m         0. 8460261    - 25. 7226016

            edu_l          0. 1216581    - 22. 5702762

          al cohol         - 0. 1180918      0. 3204243

             t emp         2. 5963511      4. 3211871

      depr _f emal e        - 0. 1564156      ( omi t t ed)

        depr _mal e        - 0. 7169355     - 1. 8309190

             depr         - 0. 5500095      ( omi t t ed)

      i nt r o_dummy        - 2. 3360154     - 5. 4510757

            r ur al          0. 0343671      0. 0621967

           ol dage        - 1. 5000716      1. 3986348

        popchange      - 190. 3562721    - 13. 3035499

           subseu         8. 6631174     22. 1095578

        cur r ent eu        - 3. 0056507    - 12. 8666738

        capi t al eu         0. 4884195      3. 3012777

        gf c_dummy        - 1. 2712966     - 0. 2227133

         mi n_wage        - 0. 0243604      0. 0197540

            gdpgr         - 0. 0630518      0. 2042750

          def i c i t         - 0. 2409475     - 0. 8598252

     unempl oyment         - 0. 1004676      0. 1805008

                                                   

                      ( al pha=0. 100)

         Sel ec t ed       El as t i c  net    Post - es t  OLS

                                                   

Use l ambda=7. 183550104361762 ( sel ec t ed by  AI CC) .

                                                   

            _cons        13. 8789186   2461. 1624465

                                                   

   Par t i al l ed- out *  

                                                   

         edu_m_m1         0. 6302180      0. 7403299

         edu_l _m1        - 0. 3386568      1. 1272839

           edu_h1        - 0. 3193642    - 24. 4839098

           edu_m1         0. 7710248    - 24. 6235412

           edu_l 1        - 0. 1491342    - 25. 6079999

            t emp1         1. 6479154     - 2. 8286575

     depr _f emal e1        - 0. 0580681      ( omi t t ed)

       depr _mal e1        - 0. 4732392      0. 5287060

            depr 1        - 0. 3315425      ( omi t t ed)

      i nt r o_dummy        - 1. 6716937     - 5. 7060511

           r ur al 1         0. 0372647     - 0. 2720679

          ol dage1        - 1. 2689796     - 0. 6988610

       popchange1      - 217. 2792247   - 273. 0512501

        net _mi gr 1         0. 4497739      0. 3009612

          subseu1        - 1. 7667789     - 5. 7804318

         t ot al eu1        - 0. 1289414- 244238. 9590316

       cur r ent eu1         1. 8323493 244237. 7332935

       capi t al eu1        - 0. 7995589 244237. 7258607

       gf c_dummy1         1. 0554698      4. 3551365

        mi n_wage1        - 0. 0248603     - 0. 0131825

         def i c i t 1         0. 0882584      0. 0547343

    unempl oyment 1        - 0. 1695799     - 0. 5835294

                                                   

                      ( al pha=0. 100)

         Sel ec t ed       El as t i c  net    Post - es t  OLS

                                                   

Use l ambda=15. 89582562342713 ( sel ec t ed by  AI CC) .
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Table 11: Model selection via elastic net approach for Lithuania 

 

Total suicides (0 lag and 1 lag) 

 

  

 

 

                                                   

            _cons        46. 0911963   4014. 7853162

                                                   

   Par t i al l ed- out *  

                                                   

          edu_h_m        - 0. 0415990     14. 3992455

          edu_l _m         0. 0401970     25. 3558306

            edu_h        - 0. 0351110    - 32. 0457133

            edu_m         0. 0945883    - 25. 4287797

            edu_l          0. 0456343    - 47. 8786929

          al cohol         - 0. 0676173      6. 3275474

             t emp        - 0. 1319408    - 15. 0346871

           ol dage        - 0. 6947756    - 78. 2642862

        cur r ent eu        - 0. 2861059     - 7. 6107760

         mi n_wage        - 0. 0021232      0. 1244517

                                                   

                      ( al pha=0. 100)

         Sel ec t ed       El ast i c  net    Post - est  OLS

                                                   

Use l ambda=127. 1068918955603 ( sel ect ed by AI CC) .

                                                   

            _cons        76. 8312700   2479. 9542968

                                                   

   Par t i al l ed- out *  

                                                   

          edu_h_m        - 0. 0501048     15. 2938435

          edu_l _m         0. 0517344      1. 3788783

            edu_h        - 0. 0418666    - 20. 0557883

            edu_m         0. 1068787    - 12. 7455941

            edu_l          0. 0561669     - 9. 6927794

          al cohol         - 0. 1262837      3. 4682397

             t emp        - 0. 0907039    - 12. 1219678

           ol dage        - 0. 7823151    - 62. 9577853

          t ot al eu        - 0. 0216776      4. 7767956

        cur r ent eu        - 0. 4252772    - 24. 8149735

         mi n_wage        - 0. 0023320      0. 1572207

                                                   

                      ( al pha=0. 100)

         Sel ec t ed       El ast i c  net    Post - est  OLS

                                                   

Use l ambda=230. 2825910555379 ( sel ect ed by AI CC) .
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APPENDIX 

Data description and sources 

 

Variables Description  Source 

   

suicides Intentional self-harm, standardized death rate per 100 000 
inhabitants 

Eurostat 

suicides_male Intentional self-harm, standardized death rate per 100 000 
inhabitants, male population 

Eurostat 

unemployment Number of unemployed person over total labour force IMF WEO 

deficit General government net lending/borrowing IMF WEO 

gdpgr National Accounts, Expenditure, Gross Domestic Product, Nominal, 
Percent Change, Corresponding Period Previous Year, Seasonally 
Adjusted 

IMF IFS 

wage Labour market, wage rate, index IMF IFS 

min_wage Minimum wage in EUR WB WDI 

health_exp Current health expenditure by revenues of health care financing 
schemes in % GDP 

WHO 

gepu Global Economic Policy Uncertainty (GEPU) https://www.policyun
certainty.com/global_
monthly.html 

eu_dummy Historical dummy for joining the EU in 2004 (2004=1) - 

gfc_dummy Historical dummy for the global financial crisis(2008 to 2012 =1) - 

capitaleu Capital EU funds Eurostat, Balance of 

payments by country 

(BPM6) 
currenteu Current EU funds Eurostat, Balance of 

payments by country 
(BPM6) 

totaleu Total EU funds Eurostat, Balance of 
payments by country 

(BPM6) 
subseu Subsidies from EU Eurostat, Balance of 

payments by country 
(BPM6) 

net_migr Net migration plus statistical adjustment, year-on-year changes Eurostat 

popchange Year-on-year changes in total population Eurostat 

oldage Old-age dependency ratio (Age 65+ / Age 15-64)  from WB WDI until 
2014 and then 

UNDESA for 2015-16 
rural People living in rural areas as percentage of population Eurostat 

intro_dummy Constant for extroversion based on survey data, positive scores 
when the country sample shows more extroverted than introverted 
traits (on a scale of -100 to 100) 

NERIS Analytics 
Limited 

depr Percentage of people with reported chronic depression over total 
population (2014) 

Eurostat 

depr_male percentage of males with reported chronic depression over total 

population (2014) 

Eurostat 

depr_female percentage of females with reported chronic depression over total 
population (2014) 

Eurostat 

temp temperature change for every meteorological year with respect to 
baseline climatology, corresponding to the period 1951–1980  

FAOSTAT 

alcohol Recorded adult (15+ years) per capita consumption (in litres of 

pure alcohol) 

EU Commission 

edu_l Percentage of population with low education levels  Eurostat 

https://www.policyuncertainty.com/global_monthly.html
https://www.policyuncertainty.com/global_monthly.html
https://www.policyuncertainty.com/global_monthly.html
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edu_m Percentage of population with medium education levels  Eurostat 

edu_h Percentage of population with high education levels  Eurostat 

edu_l_m Percentage of population with low education levels, males only Eurostat 

edu_m_m Percentage of population with medium education levels, males 
only 

Eurostat 

edu_h_m Percentage of population with high education levels, males only Eurostat 

marriage Number of marriages over total population Eurostat 

marr_f Mean age of the first marriage, females Eurostat 

marr_m Mean age of the first marriage, males Eurostat 

gini Gini index of inequality WB WDI 

life_satis Percentage people who declared “very satisfied” or “fairly satisfied” 

with their lives (survey) 

Eurobarometer via 

Our World in Data 
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Figure A.1. Percentage of people “very satisfied” or “fairly satisfied” with their lives 

 

Source: Eurobarometer via Our World in Data 
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Table A.2: Tests for unit roots and cointegration 

(a) IPS and Fisher ADF test for unit roots 

 
IPS Fisher ADF 

 
Z-t-tilde-bar  Inverse chi-squared: P  

Variables p-value p-value 

suicides 0.210 0.724 

suicides_male 0.190 0.781 

deficit 0.081 0.653 

gdpgr 0.004 0.033 

lag_min_wage 0.190 0.785 

currenteu * 0.463 

subseu * 0.461 

lag_net_migr 0.001 0.002 

lag_popchange 0.081 0.589 

lag_oldage 0.833 0.178 

lag_rural 0.062 0.349 

extroverts_const * * 

depr * * 

lag_temp 0.000 0.001 

lag_alcohol 0.436 0.974 

lag_edu_low 0.194 0.853 

edu_medium 0.174 0.189 

edu_high 0.030 0.259 

edu_low_male 0.148 0.500 

edu_medium_male 0.386 0.559 

edu_high_male 0.064 0.345 

 

Note: Im-Pesaran-Shin (IPS) unit-root test H0: All panels contain unit roots, Ha: Some panels are stationary. 
Fisher-type unit-root test, based on Augmented Dickey-Fuller (ADF) tests Ho: All panels contain unit roots, 
Ha: At least one panel is stationary. Inverse chi-squared reported in the ADF case (other distributions 
available upon request, outcomes are robust). Trend is included. * means we do not have enough 
observations to perform the test or the variables are dummies. In red, when H0 is accepted (10%). 
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(b) Kao test for cointegration  

Setup   p-value 

suicides baseline 0.0002 

suicides_male baseline total 0.0001 

suicides_male specific male 0.0001 

 

Note: Kao test for cointegration Ho: No cointegration, Ha: All panels are cointegrated. Unadjusted modified 

Dickey-Fuller. 
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Table A.3. FMOLS check with health expenditure and global economic policy uncertainty 

  (1) (2) 

VARIABLES suicides suicides_male 

      

health_exp -0.718*** 1.114*** 

 
(0.0733) (0.320) 

lag_gepu 0.0342*** 

 

 
(0.000824) 

 deficit -0.0885*** 0.197*** 

 

(0.00707) (0.0298) 

gdpgr -0.0221*** -0.205*** 

 

(0.00270) (0.00895) 

lag_min_wage -0.0359*** -0.110*** 

 
(0.00122) (0.00429) 

currenteu 0.200*** 1.423*** 

 

(0.0703) (0.273) 

lag_subseu -2.199*** 0.764* 

 
(0.112) (0.424) 

lag_net_migr 0.341*** -0.102** 

 
(0.0125) (0.0466) 

lag_popchange 1.357*** 1.274*** 

 

(0.0341) (0.149) 

lag_oldage 1.957*** 3.003*** 

 
(0.0519) (0.217) 

lag_rural -0.0704*** 0.00684 

 
(0.00519) (0.0193) 

intro_dummy -5.845*** -9.495*** 

 

(0.0568) (0.245) 

lag_temperature -0.130*** -0.252 

 
(0.0419) (0.176) 

lag_alcohol 0.704*** 1.693*** 

 
(0.0192) (0.0705) 

lag_edu_low -11.09*** -28.62*** 

 

(0.161) (0.636) 

lag_edu_medium -10.62*** -26.05*** 

 
(0.157) (0.634) 

lag_edu_high -10.25*** -24.47*** 

 
(0.138) (0.580) 

lag_edu_low_male 10.49*** 26.96*** 

 

(0.150) (0.607) 

lag_edu_medium_male 10.21*** 25.55*** 

 
(0.149) (0.605) 

lag_edu_high_male 8.856*** 21.84*** 

 
(0.127) (0.541) 

   Observations 26 26 

R-squared 0.995 0.995 

Standard errors in parentheses 
 *** p<0.01, ** p<0.05, * p<0.1 
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Table A.4. Static Bayesian check with health expenditure and global economic policy uncertainty 

 

 

 

                                                                                   

           s i gma2    . 4161365   . 1546461   . 010693   . 3870622   . 2113607   . 8189802

                                                                                   

            _cons    3720. 483   . 0412378   . 003534   3720. 483   3720. 403   3720. 566

         edu_h_m1   - 10. 16847    . 040753   . 003037  - 10. 17102  - 10. 24415  - 10. 08137

         edu_m_m1    - 6. 99116   . 0395654   . 003837  - 6. 990582  - 7. 070021  - 6. 913806

         edu_l _m1   - 8. 769475   . 0472291   . 006417  - 8. 767762  - 8. 866449  - 8. 678283

           edu_h1    - 29. 4957   . 0363968   . 009429  - 29. 49046  - 29. 56468  - 29. 42934

           edu_m1   - 31. 14206   . 0540529   . 008295  - 31. 14185  - 31. 24614  - 31. 02532

           edu_l 1   - 29. 36645   . 1023103   . 011928  - 29. 36807  - 29. 56143  - 29. 14755

         al cohol 1     1. 64806   . 0486857   . 008015   1. 649864   1. 551941   1. 737809

            t emp1    1. 989918   . 1098021   . 024828   2. 002187   1. 773726   2. 181072

ext r over t s_const 1   - 6. 583531   . 0944953    . 02524  - 6. 568073  - 6. 767638  - 6. 422055

           r ur al 1     . 317604   . 0207648   . 005131   . 3202572   . 2755907   . 3543157

          ol dage1    3. 134707   . 1270301   . 032479   3. 118331   2. 916486   3. 402176

   popchange1_100    2. 096616   . 0794696   . 017968   2. 093378   1. 956922   2. 255317

        net _mi gr 1   - . 1289001   . 0862899    . 00987  - . 1287084  - . 2973627   . 0412772

          subseu1    3. 304937   . 0940348   . 014678   3. 304276   3. 128193   3. 487824

        cur r ent eu    . 7108007   . 0485127   . 012192   . 7172116   . 6110489   . 7946351

        mi n_wage1   - . 0449844   . 0048093   . 001086  - . 0447685  - . 0544366  - . 0358361

            gdpgr    - . 0411355   . 0215961   . 001808  - . 0403382  - . 0844131   - . 000129

          def i c i t    - . 1644223   . 0481908     . 0042   - . 164087   - . 260593  - . 0670418

            gepu1    . 0054725   . 0066963   . 000411   . 0054674  - . 0079851   . 0186281

       heal t h_exp   - 2. 695181   . 1356816   . 040503  - 2. 748488  - 2. 882245   - 2. 43916

sui c i des           

                                                                                   

                         Mean   St d.  Dev.      MCSE     Medi an  [ 95% Cr ed.  I nt er val ]

                                                                   Equal - t ai l ed
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Table A.5. Elastic net selection with check variables 

(a) Total suicides (0 lag and 1 lag) 

 

 

(b) Male-only suicides (0 lag and 1 lag) 

 

  

 

                                                   

            _cons        13. 3947195    294. 6343183

                                                   

   Par t i al l ed- out *  

                                                   

          edu_m_m         0. 2063106     - 0. 5366510

          edu_l _m        - 0. 1248608     - 3. 0398560

            edu_h        - 0. 1169808     - 3. 6194693

            edu_m         0. 2704020     - 2. 4899984

          al cohol         - 0. 0333707      0. 2820679

             t emp         0. 5384068      2. 6317145

      depr _f emal e        - 0. 1098657     - 1. 2153063

        depr _mal e        - 0. 3112969      ( omi t t ed)

             depr         - 0. 2692340      ( omi t t ed)

      i nt r o_dummy        - 0. 8571622     - 5. 2645733

            r ur al          0. 0383167     - 0. 0330443

           ol dage        - 0. 6325290      2. 2608745

        popchange       - 71. 4030457     75. 0945589

         net _mi gr          0. 0439841      1. 0211402

           subseu         1. 3354770     13. 9209562

          t ot al eu        - 0. 1101797      0. 0468786

        cur r ent eu        - 0. 8621216     - 4. 2836051

        gf c_dummy        - 0. 5037614      5. 6400366

         mi n_wage        - 0. 0104030      0. 0475961

          def i c i t         - 0. 0525963     - 0. 7455108

     unempl oyment         - 0. 0482823     - 0. 1940885

       heal t h_exp         0. 7009990     - 5. 7426056

             gepu        - 0. 0196721     - 0. 0878728

       l i f e_sat i s         - 0. 1345816     - 0. 1209717

             gi ni          0. 3325510     - 0. 1663404

                                                   

                      ( al pha=0. 100)

         Sel ec t ed       El as t i c  net    Post - es t  OLS

                                                   

Use l ambda=19. 22559834045067 ( sel ec t ed by  AI CC) .

                                                   

            _cons        - 6. 0402105    548. 7680097

                                                   

   Par t i al l ed- out *  

                                                   

         edu_m_m1         0. 3608474      3. 2927141

         edu_l _m1        - 0. 1796043      4. 7365729

           edu_h1        - 0. 1014165     - 4. 7985069

           edu_m1         0. 2844565     - 7. 1443964

           edu_l 1        - 0. 0440887     - 9. 7418743

            t emp1         0. 4957003      1. 6781372

     depr _f emal e1        - 0. 0861313      0. 8212616

       depr _mal e1        - 0. 2447038      ( omi t t ed)

            depr 1        - 0. 2118805      ( omi t t ed)

      i nt r o_dummy        - 0. 6640340      1. 1527626

           r ur al 1         0. 0557719     - 0. 1706686

          ol dage1        - 0. 5645038     - 4. 2315011

       popchange1       - 77. 4328663    193. 0357181

        net _mi gr 1         0. 0361928     - 0. 9127824

          subseu1        - 1. 8798997     - 1. 3720514

       cur r ent eu1         0. 4448345      1. 1758921

       capi t al eu1        - 0. 1370588     - 0. 7148768

       gf c_dummy1         0. 1645495     - 2. 5255396

        mi n_wage1        - 0. 0137905     - 0. 0588075

           gdpgr 1         0. 0409019      0. 1840264

         def i c i t 1         0. 0347430      0. 3474801

    unempl oyment 1        - 0. 0825965     - 0. 1306125

      heal t h_exp1         0. 7805858      6. 7693292

      l i f e_sat i s1        - 0. 0983880     - 0. 4818541

            gi ni 1         0. 5019055      0. 3075901

                                                   

                      ( al pha=0. 100)

         Sel ec t ed       El as t i c  net    Post - es t  OLS

                                                   

Use l ambda=24. 34621288517631 ( sel ec t ed by  AI CC) .

                                                   

            _cons        14. 8571744    389. 0903238

                                                   

   Par t i al l ed- out *  

                                                   

          edu_m_m         0. 3357551     - 2. 3421168

          edu_l _m        - 0. 2193209     - 2. 7587860

            edu_h        - 0. 2162136     - 2. 9237358

            edu_m         0. 4888197     - 0. 4175886

          al cohol         - 0. 1193498      0. 0799882

             t emp         0. 7644711      4. 2962514

      depr _f emal e        - 0. 2044609     - 0. 5399356

        depr _mal e        - 0. 5303664      ( omi t t ed)

             depr         - 0. 4707002      ( omi t t ed)

      i nt r o_dummy        - 1. 4191566     - 4. 8980957

            r ur al          0. 1069570     - 0. 1021729

           ol dage        - 1. 0641258     - 0. 9627605

        popchange      - 142. 9613374    333. 1757330

           subseu         2. 7083543     21. 5942816

          t ot al eu        - 0. 1573976  21073. 5928168

        cur r ent eu        - 0. 7780090 - 21079. 8974845

        capi t al eu        - 0. 0862053 - 21072. 6033676

        gf c_dummy        - 0. 8940553      4. 3300496

         mi n_wage        - 0. 0197024      0. 0541862

            gdpgr         - 0. 0054392      0. 0573320

          def i c i t         - 0. 0825778     - 0. 9835562

     unempl oyment         - 0. 1099315     - 0. 2888576

       heal t h_exp         1. 3190308     - 5. 1076327

             gepu        - 0. 0323833     - 0. 0935474

       l i f e_sat i s         - 0. 2346280     - 0. 5037645

             gi ni          0. 8653527     - 0. 3931316

                                                   

                      ( al pha=0. 100)

         Sel ec t ed       El as t i c  net    Post - es t  OLS

                                                   

Use l ambda=24. 07640557293088 ( sel ec t ed by  AI CC) .

                                                   

            _cons        13. 8789186   2461. 1624465

                                                   

   Par t i al l ed- out *  

                                                   

         edu_m_m1         0. 6302180      0. 7403299

         edu_l _m1        - 0. 3386568      1. 1272839

           edu_h1        - 0. 3193642    - 24. 4839098

           edu_m1         0. 7710248    - 24. 6235412

           edu_l 1        - 0. 1491342    - 25. 6079999

            t emp1         1. 6479154     - 2. 8286575

     depr _f emal e1        - 0. 0580681      ( omi t t ed)

       depr _mal e1        - 0. 4732392      0. 5287060

            depr 1        - 0. 3315425      ( omi t t ed)

      i nt r o_dummy        - 1. 6716937     - 5. 7060511

           r ur al 1         0. 0372647     - 0. 2720679

          ol dage1        - 1. 2689796     - 0. 6988610

       popchange1      - 217. 2792247   - 273. 0512501

        net _mi gr 1         0. 4497739      0. 3009612

          subseu1        - 1. 7667789     - 5. 7804318

         t ot al eu1        - 0. 1289414- 244238. 9590316

       cur r ent eu1         1. 8323493 244237. 7332935

       capi t al eu1        - 0. 7995589 244237. 7258607

       gf c_dummy1         1. 0554698      4. 3551365

        mi n_wage1        - 0. 0248603     - 0. 0131825

         def i c i t 1         0. 0882584      0. 0547343

    unempl oyment 1        - 0. 1695799     - 0. 5835294

                                                   

                      ( al pha=0. 100)

         Sel ec t ed       El as t i c  net    Post - es t  OLS

                                                   

Use l ambda=15. 89582562342713 ( sel ec t ed by  AI CC) .
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