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Abstract

Resear ch background: The amount of the minimum wage is, in some senséydicator of the
economic level of a country. There are consideralifierences in this indicator between the
countries of the Organisation for Economic Co-ofiereand Development (OECD). At the same
time, the minimum wage is also an instrument thagdly regulates people's behaviour and af-
fects different areas of life.

Purpose of the article: The objective of this study is to determine theatiehs between the
minimum wage and individual smoking-related indicatin a sample of selected OECD coun-
tries (16 countries). The study answers the quesifowhether people in countries with lower
minimum wages (lower development) smoke more thamountries with higher minimum wages.
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Methods: Four variables entered into the analytical processhe minimum wage, daily smok-
ers (age 15+), daily smokers (age 15—24) and tabeaesumption in grams per capita (age 15+).
The data were collected between 2011 and 2017 ambby/sis was carried out in three steps —
descriptive analysis, cluster analysis and regoessnalysis.

Findings & Value added: It has been found that the minimum wage negatiaéigcts smoking
and tobacco consumption, i.e. in developed couwtridere the minimum wage is higher, people
smoke less. Regarding the evaluation of minimumenagd tobacco consumption, countries such
as Austria, New Zealand or the United States cawrdmsidered positive. On the other hand,
opportunities for improvement can be seen in ceesisuch as the Czech Republic, Spain, Esto-
nia and Israel. The study highlights the importaoicthe effect of the minimum wage on selected
smoking-related indicators in selected OECD coastrin all three cases, there was a negative
relation; therefore, smoking can be expected toedese, if the minimum wage is increased.

I ntroduction

The minimum wage institute arose from the needstmial dialogue after
the First World War (Dimsdale, 1984). Under the ayeof Versailles, it

was agreed that employees should be paid a wagesthafficient to en-

sure the strengthening of a legitimate standardi/iofy, as understood at
a given time and in a given country (Reynauld, 300&er time, increas-
ing pressure has been put in place to create wavansnational mecha-
nisms for determining the minimum wage (Boeri, 20@2altman, 2000).

The minimum wage is currently considered as a itettel to protect em-

ployees against abuse by employers. In OECD castthe minimum

wage is around 40-60% of their average wage (dcsi& Supic, 2019),

which contributes to its importance. In any cake, minimum wage is an
important part of countries' economic lives; aneréfiore, it is discussed in
political, professional, but also public societyn e other hand, the mini-
mum wage can affect many aspects of an individlié¢'sand unhealthy

behaviour can be included in these aspects. Orb#ss, it is possible to
ask how the minimum wage affects the number of @m®hkr the tobacco
consumption in countries. This study focuses onréf&ions between the
minimum wage and selected smoking-related indisatora sample of

OECD countries.

The structure of the study is as follows: the secof the literature re-
view is focused on theoretical background, whicbvjes the relevant
findings in this area. Subsequently, the objectif/¢he research has been
formulated, as well as the data and methodologicatedures have been
defined. These were applied in the analytical partwhich descriptive
analysis, regression analysis and cluster analysis used. In the conclu-
sion part, we summarize the research findings amc¢ampare them with
other studies. Last but not least, we define thitigad implications and the
possibilities for future research in this issue.
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Literature review

The minimum wage is an important element of the economy, both from the
point of view of policy makers and individuals. The effects of the minimum
wage policy on employee satisfaction, work behaviours and productivity,
perceived quality of life, as well as well-being of families, adults and chil-
dren are indisputable (Ahmat et al., 2019; Hill & Romich, 2015). At the
same time, there is the association of changes in the minimum wage with
health, including health outcomes, health behaviours and access to health
care (Narain & Zimmerman, 2019). Lenhart (2017a) revealed that the min-
imum wage may improve several health outcomes. Many other authors
have investigated the relationship between the minimum wage and the
health of the population (Horn ef al., 2016; Komro et al., 2016; Andreyeva
& Ukert, 2018; Wehby er al., 2018), proving that this issue is well-
examined. Overall, it can be stated that the amount of the minimum wage
has an undeniable impact on the quality of life of people in individual are-
as.

In the relationship between the minimum wage and the population
health, the risky health behaviour of individuals can also be taken into ac-
count. One of these risk factors is smoking, in this article we discuss the
impact of the minimum wage on smoking. Regarding the unhealthy behav-
iour of individuals, Marcus (2014) emphasized that lower socio-economic
status of people before job loss shows a high rate of smoking initiation.
Therefore, it is possible to see the relationship between the minimum wage
and smoking.

Lenhart (2017b) revealed that higher minimum wages have an effect on
the population health as well as the health behaviour of the population,
including in terms of tobacco consumption. Leigh ef al. (2019) confirmed
that an increase in the minimum wage by 1 USD leads to a reduction in the
prevalence of smoking by 1.4 percentage points (on average 4%). These
findings are consistent with the results of a study conducted by Du and
Leigh (2015), who confirmed that an increase in an individual's wages
leads to a reduction in the incidence of smoking in current and past con-
sumers. Therefore, low wages lead to more smoking in the population.
Similar conclusions can be seen in many studies, which have revealed that
low-income people make more unhealthy choices (Auld, 2005; Brinkley,
2010; Sun, 2019).

This evidence suggests that the minimum wage and its changes may
have a significant impact on smoking, and this issue needs to be addressed
in order to reduce smoking in the population. Smoking is one of the main
lifestyle factors that affect the population health, and there are many nega-
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tive effects of smoking (Vineis et al., 2004; Willi et al., 2007; Arnson et
al., 2010; Kallas et al., 2019).

Although the number of smokers in OECD countries is gradually de-
creasing, smoking still remains a relatively serious problem (OECD, 2016;
Di Novi & Marenzi, 2019). It should be remembered that tobacco kills
more than 8 million people worldwide each year, and the tobacco epidemic
is also associated with population morbidity and economic losses (WHO,
2013; 2019). The measures implemented so far to reduce the number of
smokers are still below the required level and could be clearly more pro-
nounced (Kaul ef al., 2018). Addressing the challenge of smoking requires
more radical solutions (Prabhat Jha, 2011).

Based on the above-mentioned findings, policy makers should focus on
effective tools that can reduce smoking in the population. As a result,
areduction in smoking can lead to lower population mortality and also
economic gains (Chung et al., 2007; Max et al., 2011; Jha et al., 2013;
Lightwood & Glantz, 2016; Chen et al., 2019). This study provides insight
into this issue in OECD countries and focuses on the minimum wage as
a potentially effective tool for reducing the number of smokers.

Research methodology

As the ideas of the previous section suggest, population incomes indicate
some effects associated with their inclination to smoking. The analyses
presented in this study were focused on assessing the relationships between
the minimum wage and selected smoking-related indicators in a sample of
selected OECD countries. The primary objective of the presented study was
to determine the relations between the minimum wage and individual
smoking-related indicators in a sample of selected OECD countries. The
following research questions and hypotheses were proposed:

RQ: Is there a statistically significant relation between the minimum wage
and selected smoking-related indicators?

H1: It is assumed that the minimum wage has a significant effect on the
ratio of daily smokers to the population over 15 years of age.

H2: It is assumed that the minimum wage has a significant effect on tobac-
co consumption per capita.
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H3: It is assumed that the minimum wage has a significant effect on the
ratio of daily smokers to the total population over 15 and under 24 years.

The analysed data were collected from the OECD databases (OECD,
2019b). The independent variable was represented by the minimum wage
(Min_Wage). The OECD has defined the minimum wage as real hourly and
annual minimum wage that is statutory minimum wage converted into
a common hourly and annual pay period for the 28 OECD countries and 4
non-member countries for which it is available. The resulting estimates are
deflated by national Consumer Price Indices (CPI). The data is then con-
verted into a common currency unit using either USD current exchange
rates or USD Purchasing Power Parities (PPPs) for private consumption
expenditure. Real hourly and annual minimum wages are calculated first by
deflating the series using the consumer price index taking 2018 as the base
year. The series are then converted into a common currency unit (USD)
using Purchasing Power Parities (PPPs) for private consumption expendi-
tures in 2018 (OECD, 2019a).

The dependent variables included three variables: (i) Smors_D%15 —
Daily smokers (age 15+) — expressed as a percentage of the population
aged 15 years and over, this variable is defined by the OECD (2019c) as the
percentage of the population aged 15 years old or over who report that they
are daily smokers; (ii) Smors_D%15-24 — Daily smokers (age 15-24) —
expressed as a percentage of the population aged 15-24 who are daily
smokers, this variable is defined by the OECD (2019c) as the percentage of
the population aged 15-24 years old or over who report that they are daily
smokers; and (iii) G_Tob — Tobacco consumption in grams per capita (age
15+) — this variable expresses the annual consumption of tobacco products
(e.g. cigarettes, cigars) in grams per person aged 15 years old or more
(OECD, 20194d).

The above-mentioned data were collected from 2011 to 2017 for select-
ed OECD countries (Australia (AUS), Canada (CAN), the Czech Republic
(CZE), Estonia (EST), France (FRA), Ireland (IRL), Israel (ISR), Japan
(JPN), Korea (KOR), Luxembourg (LUX), the Netherlands (NDL), New
Zealand (NZL), Spain (ESP), Turkey (TUR), the United Kingdom (GBR),
the United States (USA). These countries were selected on the basis of
a parameter that assumed the availability of data for at least 2 years during
the analysed period. Countries that reported less than 2 years of available
data for the analysed period were excluded from the analyses. Analytical
procedures include data from 2011 to 2017 (not all countries reported all
data for the analysed period — especially in smoking indicators, there was
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a high incidence of missing values). Missing valugse not included in
the analyses.

The analytical processing was conducted in sevaretessive phases.
In the first phase, the data were statisticallyrati@rized. Descriptive
analysis was performed in order to better undedsthe variables that en-
tered the analyses. Subsequently, cluster analgsisapplied in the second
phase. The cluster analysis is an analytical peotes results in the crea-
tion of homogeneous groups. The creation of theseps identifies coun-
tries on the basis of the smallest differences deibacountries within one
group, and at the same time, on the basis of thategt differences be-
tween countries within individual groups. This as& was performed in
several steps, while the optimal number of clusteas estimated in the
first step. For this purpose, the silhouette mettibd elbow method, the
gap method and algorithm combination method weesl (€harradet al.,
2014). Subsequently, the most appropriate algorites selected using
consensus clustering (Mo al., 2003). Due to the nature of the data, the
following algorithms were included in the evaluatiprocess: Nonnegative
Matrix Factorization (NMF), Hierarchical ClusterirfglC), Divisive Hier-
archical Clustering (DIANA), K-Means Clustering (RIMPartition Around
Medoids (PAM), Spectral Clustering using RadialiBasernel Function
(SC), Gaussian Mixture Model using Bayesian Infdrama Criterion
(GMM), Fuzzy C-Means Clustering (CMEANS). The lpbiase of analyti-
cal processing was the application of regressicalyais. This analysis
assesses the significance of the effects of thémmim wage on smoking
and tobacco consumption. Four models were used: ginple regression
model, (ii) a simple regression model with quadratdependent variable,
(iif) a panel model with a panel variable that deti@es clusters, and (iv)
a panel model with a panel variable that takes actmunt individual coun-
tries. Based on the Gauss-Markov theorem, the pyiftecus was on the
homogeneity of (constant) variability of residubsrfioscedasticity), which
is one of the most significant characteristicsuaficing the BLUE (Best
Linear Unbiased Estimator) estimate. Heteroscezfstivas tested using
the Breusch-Pagan test (Breusch & Pagan, 1979)stitability of apply-
ing the panel models was tested using the F tesinfie effects. The F test
was also used to assess the effects of individusters and countries
(which entered the panel models). The Hausmanwast used to select
a fixed effect model or a random effect model. Ramses RESET test
was also applied to assess the relevance of OL&Imodl analytical pro-
cesses were performed using the programming laegRag 3.6.1 (Action
of the Toes).
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Results

The following section consists of three separate parts. The beginning is
devoted to the descriptive analysis of variables and then this section contin-
ues with the cluster analysis, in which selected countries were evaluated in
terms of the consumption of tobacco products and the minimum wage. The
last part includes the applied analysis of relations, which evaluates the ef-
fect of the minimum wage on individual smoking-related indicators.

Table 1presents the information on the basic statistical characteristics of
the analysed variables. In the last rows, this table shows the differences in
the analysed variables between the categories of selected years and between
the categories of countries. In the first step, an analysis of normality was
applied, the output of which indicates significant deviations from the nor-
mal distribution in all cases except the first. The nonparametric Kruskal-
Wallis rank sum test was chosen to evaluate the differences. The high rate
of difference was found especially in the case of countries. At this point, it
should be emphasized that not all data for all years and countries were
available in the database; therefore, some deformations may have occurred
due to missing values. However, this bias cannot be considered significant.

Table 2 provides the information for a comprehensive view of the ana-
lysed variables and shows the quartile distribution of countries within the
analysed variables. The first quartile Q1 represents the first 25% of the
ordered set of values, the third quartile Q3 symbolizes the highest 25% of
the ordered set of values. In all variables except Min_Wage, a higher value
(higher quartile) represents a more negative output.

The following process is devoted to the application of cluster analysis.
The adjustment of the variables included in this analysis was performed in
several steps. In the first step, the arithmetic mean of all variables
(Smors_D% 15, G_Tob, Smors_D% 15-24, Min_Wage) was calculated for
each country (the year variable for individual countries was included in the
average values). Subsequently, the variables were standardized from O to 1.
From this point, standardized variables are reported in the analysis. The
arithmetic mean of the indicators related to smoking and tobacco consump-
tion (Smors_D%15, G_Tob, Smors_D%15-24) was calculated again. Two
new variables were created: a variable representing the evaluation of the
indicators related to smoking and tobacco consumption (EV-SMK) and
a variable representing the evaluation of the minimum wage (EV-
mWAGE). Subsequently, the variables were standardized from O to 1,
while 1 represents a more positive evaluation. In the next step, several
methods were used to estimate the optimal number of clusters. Based on
Figure 1, it can be concluded that the most appropriate number of clusters
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is 2. Then several algorithms were verified using the PAM method. Table 3
provides information that DIANA, PAM, KM, SC and GMM can be in-
cluded among the most suitable algorithms. The SC algorithm is not suita-
ble for the study and it was used only for comparison. Therefore, Table 4
provides information on countries for the DIANA, PAM, KM and GMM
algorithms. According to the given table, all algorithms generate the same
division of countries into clusters. In the first cluster (1), the average value
of EV-SMK was 0.74 and in the second cluster (2), the average value was
0.42. Regarding the variable EV-mWAGE, the first cluster (1) acquired the
average value of 0.78 and in the case of the second cluster (2), the average
value was 0.24. The second cluster showed worse average values in both
variables than the first cluster. The above-mentioned division of countries
into clusters also provided the basis for a panel model of regression analy-
sis.

In the first step of the regression analysis, assumptions for the applica-
tion of simple regression models (OLS) were tested. Based on Gauss-
Mark's theorem, heteroscedasticity was assessed using the Breusch-Pagan
test. Regarding the effect of Min_Wage on Smors_D%135, this test acquired
a p-value approximately equal to 0.3741 in a BP statistic of 0.79 (model
with quadratic independent variable: BP = 2.07, p-value = 0.1499). In terms
of the effect of Min_Wage on G_Tob, the test acquired a p-value approxi-
mately equal to 0.0004 in a BP statistic of 12.53 (model with quadratic
independent variable: BP = 10.83, p-value = 0.0010). And in the case of the
effect of Min_Wage on Smors_D%15-24, the test acquired a p-value ap-
proximately equal to 0.3355 in a BP statistic of 0.93 (model with quadratic
independent variable: BP = 1.59, p-value = 0.20). Thus, in the first and
third tested models, there was no significant rate of variability of residues
(heteroscedasticity). The second model concerning G_Tob was constructed
using the robust estimation method. Although the analysed data are in
a very short time series (2011-2017), these years may have some effect and
this effect was tested in the following step. In all three models, the F test for
time effects gave a p-value higher than 0.05. Based on this, it is not possi-
ble to speak of a significant effect of individual years. On the other hand,
testing the effects of countries and clusters showed the opposite situation.
The analysed countries and the above-mentioned clusters had a significant
effect. As can be seen, the panel regression model (cross-sectional) is
a very suitable for evaluating the significance of the assumed effects. The
selection of the most suitable panel model method was performed using the
Hausman test. The cluster variable as a panel variable had two categories;
therefore, a fixed effect model was used in these cases. In terms of models
with the country variable as a panel variable, based on the Hausman test,
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a random effect model was recommended for the model with the dependent
variable Smors_D%15 ()(2 = 3.80, p-value = 0.0513). Also, a random effect
model was recommended for the model with the dependent variable G_Tob
(x?=0.17, p-value = 0.68) and finally, a fixed effect model was recom-
mended for the last model with the dependent variable Smors_D%15-24
(x? = 5.67, p-value < 0.0173). A robust HC3 estimator using the Arellano
method was selected to estimate the fixed effect in the model concerning
G_Tob, and an HC3 estimator using the White 2 method was selected to
estimate the random effect (Swamy-Arora's transformation). Table 5 shows
the results of the effects testing.

Table 5 provides the most significant research output, i.e. the results of
the regression analysis. The whole assessment of the effects was carried out
in four-dimension models, respectively. Specifically, it was a simple OLS
model (OLS) as the first model, followed by an OLS model in which the
independent variable was squared (OLS quadratic), the third model was
a panel model with a panel variable that determines individual clusters
(PLM Cluster) and the last was a panel model with a panel variable that
takes into account individual countries (PLM Country). Table 6 provides
the linearity assessment. Based on the results, it can be seen that OLS quad-
ratic model with the dependent variable Smors_D% 15 and the models with
the dependent variables G_Tob and Smors_D%15-24 showed questionable
linearity. The PLM country panel model can be considered as the model
with the highest degree of entropy, as it takes into account the specificity of
the countries. When assessing the significance of the relationships deter-
mining the models in Table 3, it is advisable to focus on a p-value that was
less than a (0.05) in most cases. All parameters of the models were evaluat-
ed as significant. Based on this, all three hypotheses (H1, H2, H3) men-
tioned in the methodological section were accepted. The negative value of
regression coefficients (Estimates) suggests that as the minimum wage
increases, smoking will decrease (in the optics of the given attributes).
When interpreting the coefficient of determination (R2), the value of the
last relation should be considered low, which indicates a limitation. The
most important sense of considering the variability of a dependent variable
when changing an independent variable is in predictive activities, in our
case it was only an assessment of the significance of the effect. Thus, the
third model is acceptable for the purposes of our research. In general, a rate
higher than 0.3 (30%) is considered acceptable.

Figure 2, 3 and 4 visualize the relations between the minimum wage and
selected smoking-related indicators. The presented figures show the overall
effect (black line) on the effects in individual countries (colour line without
smooth) as well as on the effects in individual clusters (colour line with
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smooth). Overall (black line), the inverse relationship between the mini-
mum wage and smoking-related indicators can be confirmed, suggesting
that a reduction in smoking and tobacco consumption may be associated
with an increase in the minimum wage. With a focus on the trend in indi-
vidual clusters in the countries of the second cluster, this trend can be con-
sidered as slightly declining, while this cluster consisted of less developed
countries. The first cluster showed a rather increasing trend in the case of
smoking and a slightly decreasing trend in the case of tobacco consump-
tion. This may explain why the significant effect was confirmed to cluster
panel models, but the coefficient of determination was very low. In the case
of trends in the countries themselves, there was a high degree of uncertainty
due to a lack of observations, but despite this limitation, it is possible to see
a different trend between countries. This fact can be explained by the cul-
tural and social specificities of each country.

Discussion

The relationship between the minimum wage and the health behaviour has
been shown to be obvious (Narain & Zimmerman, 2019), and smoking is
one of the most threatening unhealthy habits. Smoking is undoubtedly
a manifestation that has a very negative impact on human health (Vineis et
al., 2004; Willi et al., 2007; Arnson et al., 2010; Kallas et al., 2019); and
therefore, it requires a great attention from different perspectives (Kulhdnek
et al., 2018; Kolédtova et al., 2019). In addition, the effects of smoking can
be seen in the economic dimension (Chung et al., 2007; Max et al., 2011;
Lightwood & Glantz, 2016; Chen et al., 2019). These are all reasons why
society should be interested in ways to reduce smoking among the popula-
tion.

This research confirmed the fact that there is some link between the
minimum wage and the unhealthy behaviour related to smoking and tobac-
co consumption. Based on the results of the regression analysis, it can be
assumed that a reduction in smoking and tobacco consumption can be asso-
ciated with an increase in the minimum wage. Therefore, smoking can be
expected to decrease if the minimum wage is increased. These findings are
consistent with other studies that have revealed the existence of a negative
relationship between the minimum wage and smoking (Leigh et al., 2019).
Also, Lenhart (2017b) confirmed that minimum wages have an impact on
tobacco consumption. The results of this study are in line with Du and
Leigh (2015), who argued that low wages lead to a higher prevalence of
smoking. In general, these findings confirmed the fact that smoking is more
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common in low-income people (Auld, 2005; Brinkl&4010; Sun, 2019).
Accordingly, it can be concluded that smoking issl@opular in more de-
veloped societies and their culture, level of etlooa other socio-
economic aspects, as well as tobacco policy canataimportant role in
this regard (Nichter, 2003; Gisketal., 2005; Pikoet al., 2005; Yanget
al., 2019; Yildiz, 2020).

Based on this, it can be concluded that the mininmage has an effect
on smoking as well as tobacco consumption, andcyotiakers should
focus on this tool in order to reduce the numbesrabkers. It can be as-
sumed that an increase in the minimum wage leads¢aluction in smok-
ing. Consequently, a reduction in smoking can leadower population
mortality and also economic gains. Also, thereraamy other psychosocial
factors that may be associated with the healthlretkaviours of the popu-
lation, especially smoking (Tyas & Pederson, 1988}his context, well-
known factors include depression, stress, socipp@i and social envi-
ronment, alcohol consumption or drug use (Stept@é., 1996; Fergusson
et al., 2003; Dukoet al., 2019; Jimenez-Trevinet al., 2019; Leeset al.,
2020). In any case, reducing unhealthy lifestyle®ss the population is
a major challenge for policy makers who shouldfoaget about education,
social support and prevention programs (Pavlas daama & Fromberg-
erovda, 2018). Unhealthy behaviour can be a majatdsuin the future; and
therefore, the effects of the minimum wage musth@obverlooked.

Conclusions

The primary objective of present study was to deilee the relations be-
tween the minimum wage and individual smoking-eslaindicators in
a sample of selected OECD countries. Four variadadsred into the ana-
Iytical processing, the minimum wage in real pri¢2618) in USD, the
percentage of daily smokers per population agegieHss or over, the an-
nual tobacco consumption in grams per person dhder 15 years (inclu-
sive) and the percentage of daily smokers per ptipnl aged 15-24 years.
The analysed data were provided by OECD databases 2011 to 2017
for 16 selected OECD countries that publish theimmiim wages.

The analytical processing was carried out by thecidative analysis,
the cluster analysis and the regression analysisernms of the average
values of variables in selected countries, the [adijom of daily smokers
aged 15 and over was 17.91%, tobacco consumptioncagita was
1265.82g, the population of daily smokers aged 45x2s 16.52% and the
minimum wage was 7.87 USD per hour. Countries i highest per-
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centage of daily smokers aged 15 and over include Estonia, Spain and Tur-
key. In terms of tobacco consumption, countries such as the Czech Repub-
lic, Japan and Korea dominate. Countries with a high percentage of smok-
ers aged 15 to 24 include the United Kingdom, France and the Czech Re-
public. The lowest wage was found in countries such as Turkey, Estonia,
the Czech Republic and Israel. The application of the cluster analysis di-
vided the analysed countries into two clusters. In terms of the evaluation of
the minimum wage and tobacco consumption, countries such as the Czech
Republic, Spain, Estonia, Israel, Japan, Korea and Turkey have great op-
portunities to catch up with countries such as Australia, Canada, France, the
United Kingdom, Ireland, Luxemburg, the Nederland, the New Zealand or
the United States of America. All three hypotheses were verified in the
analysis of effects and in all three cases there was a negative relation.

The main limitation of this study is the fact that the minimum wage can
be considered as a secondary determinant (secondary determinant of coun-
tries' maturity); therefore, a potential element that can influence the intensi-
ty of smoking may be another indicator affecting the minimum wage. It
should also be noted that smoking can be conditioned by culture, social
habits, etc. and the wage is only secondary. A potential limitation is also
the age and income of individual groups of the population, which can affect
the intensity of consumption (groups aged 15-18). The unemployed, who
have no income, can also be included in these groups. The analyses includ-
ed daily smokers, but there are several groups of smokers that were not
included, e.g. occasional smokers. Another limitation is the fact that some
data were missing in OECD databases. For this reason, the results could be
distorted, but these deformations cannot be considered significant. Also,
a certain limitation. The fact that the third model acquired lower values of
the coefficient of determination can also be considered a certain limitation.
These sample specificities can potentially affect the outputs, but due to
their nature and the overall idea of the study, we do not anticipate signifi-
cant deformations and we consider the results to be relevant, as our data
define the proportion of the population. However, the findings are a very
valuable basis for planned future research. Future research in this field will
be oriented to a more detailed examination of the relationships of various
attributes of the social, cultural and economic fields in connection with
smoking. It is also planned to focus separately on countries with higher and
lower minimum wages, as trends in these groups of countries appear to be
diametrically opposed.
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Annex

Table 1. Descriptive statistics of analysed variables

Descriptive

. Smors_D %15 G_Tob Smors_D%15-24 Min_Wage
statistic
N 80 83 71 112
Mean 17.91 1265.82 16.52 7.87
Median 18.00 1077.80 15.90 8.09
Std. Deviation 3.59 497.61 5.56 2.53
Skewness 0.29 0.83 0.70 -0.12
Kurtosis -0.08 -0.37 0.46 -1.02
Minimum 10.50 591.20 6.80 291
Maximum 27.30 2373.00 33.20 11.88
Percentiles 25 15.38 866.10 12.70 5.92
Percentiles 75 20.00 1581.00 18.80 10.09
SW test 0.99 0.907 0.96%* 0.96%#*
KW - year 10.89* 1.32 6.7 1.78
KW - country 66.931 75.81% 58.08% 107.98%

Note: * p value < 0.1, ** p value < 0.05, *** p value < 0.01, 1 p value < 0.001

Table 2. Quartile classification of individual countries within smoking and
minimum wage

Country Smors_D %15 G_Tob Smors_D%15-24 Min_Wage
Australia Q1 Q1 Ql Q4
Canada Ql NA Q1 Q2-Q3
Czech Rep Q2-Q3 Q4 Q4 Ql
Estonia Q4 NA Q2-Q3 Ql
France NA Q2-Q3 Q4 Q4
Ireland Q2-Q3 Q1-Q2 Ql Q2-Q3
Israel Q1-Q2 Q1-Q2 NA Ql
Japan Q2-Q3 Q4 NA Q1-Q2
Korea Q2-Q3 Q4 Q1-Q2 Q1-Q2
Luxembourg Q1-Q2 NA Q1-Q2 Q4
Netherlands Q1-Q2 NA Q2-Q3 Q4
New Zealand Ql Ql Q1-Q2 Q2-Q3
Spain Q4 Q2-Q3 Q2-Q3 Q1-Q2
Turkey Q4 Q1-Q2 Q2-Q3 Ql
United Kingdom Q1-Q2 Ql Q4 Q2-Q3
United States Q1 Q2-Q3 Q1 Q1-Q2

Note: NA — missing value.



Table 3. Proportion of ambiguous clustering (PAC)

NMF NMF HC DIANA PAM
k Brunet Lee Euclidean Euclidean Euclidean KM SC GMM  CMEANS
2 052 044 0.11 0.00 0.00 0.00 0.00 0.00 0.65
3 053 052 0.28 0.07 030 041 031 0.36 0.45
4 053 045 0.25 0.25 029 028 0.23 0.40 0.38
Table 4. Cluster distribution
w oz "W oA H e Z 4 X a2 = M o«
2855525288 ¢5z88¢E¢
DIANA 1 1 2 2 2 1 1 1 2 2 2 1 1 1 2 1
PAM 1 1 2 2 2 1 1 1 2 2 2 1 1 1 2 1
KM 1 1 2 2 2 1 1 1 2 2 2 1 1 1 2 1
GMM 1 1 2 2 2 1 1 1 2 2 2 1 1 1 2 1
Table 5. Regression analysis
Smors_D %15 G_Tob Smors_D%15-24
I;/l[(?pendant Constant  Predictor  Constant  Predictor = Constant Predictor
Wage (SE) (SE) (SE) (SE) (SE) (SE)
R? R? R?
24.83F -0.89+ 2301.68F -134.65+1 23.09% -0.827%#
OLS (1.17) (0.14) (181.32) (20.15) 2.11) (0.25)
0.33 0.39 0.13
21.45% -0.051 1773.38% -7.87+ 19.61+ -0.04%*
OLS quadratic (0.73) 0.01) (110.65) (1.26) (1.34) 0.02)
0.28 0.34 0.09
- -0.16 - -68.54%#* - -0.18
PLM Cluser - (0.06) - (31.45) - 0.47)
0.01 0.05 0.01
29.30 -1.42% 2450.55% -153.32¢ - -2.70%
PLM Country (0.25] (0.03) (255.41) (27.55) - (0.75)
047 0.31 0.19

Note: * p value < 0.1, ** p value < 0.05, *** p value < 0.01, { p value < 0.001

Table 6. Linearity test

Ramsey Smors_D %15 G_Tob Smors_D %15-24
RESET test RESET (p value) RESET (p value) RESET (p value)
OLS 2.59 (0.0814) 4.39 (0.0156) 7.92 (0.0008)

OLS quadratic

5.98 (0.0021)

7.17 (0.0014)

11.55 (<0.0001)
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