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INTRODUCTION

Achieving and maintaining good health and wellness in a society is essential. Basically,
wellness is an individual's willingness to feel good and function correctly, as well as in their life
experiences. It is related to how the individual compares their living conditions with existing social
norms and values. However, the concept of social wellness is only fully understood when several
factors intertwine, it's a complex mix of social, political, psychological, environmental, economic and
cultural factors that end up shaping our perception of happiness.

Happiness enables us, among other things, to better carry out those activities that will allow
us to create and share value with society, so that it can develop in the best conditions possible. Due
to this, and its impact on other aspects such as the quality of life, the government must ensure the
well-being and happiness of the population. Therefore, for this project, we wanted to explore some
databases that could shed light on the factors that affect happiness levels.

Two databases provided by the organizers of the 10K Challenge were used, and the authors
who carried out these studies were the UN, the World Justice Project and the independent experts
who conducted the study for The World Happiness Report.

The used databases were the following:

World Happiness Report up to 2020: This file contains happiness scores of 153 countries, as
well as factors used to calculate the 2015-2020 score. That happiness score is a national average of
responses to the primary life assessment questions formulated in the Gallup World Poll (GWP), which
uses the Cantril scale.

Rule of Law Index: This database includes the scores of the factors evaluated by the Rule of
Law index (limits to governmental power, absence of corruption, open government, fundamental
rights, order and security, regulatory compliance,civil justice, and criminal justice) of each country
from 2012 to 2013.

With these databases, as already mentioned, we expect to determine the factors that affect
the level of happiness of a population, and then that information can lead to the development of
strategies to help achieve the following SDGs:

3 -Health and Wellbeing

Guarantee a healthy life and promote universal well-being.

16 - Peace, Justice and Strong Institutions

Access to justice for all, and building effective, accountable institutions at all levels.
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STAGE 1: EXPLORATION

DESCRIPTION OF THE DATA

When exploring the base of the World Happiness Report, the dependent variable (Happiness Score)
is found, which rates the happiness of a country. To determine this variable, the following factors
were taken into account:

C1 - Economy (GDP per Capita) GDP per capita of the country

C2 - Family The population's perception of family

C3 - Health (Life Expectancy) How high the life expectancy is

C4 - Freedom The freedom enjoyed by citizens

C5 - Trust (Government Corruption) The level of trust in the government

perceived by the population

C6 - Generosity How generous the population is
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The second database is the Rule of Law Index. It is designed to provide a detailed picture of how
many countries adhere to the rule of law in practice. The variables analyzed were the following:

F1 - Constraints of government powers Limitations of governmental powers

F2 - Absence of corruption Absence of government corruption

F3 - Open government The openness and transparency of the government

F4 - Fundamental rights Citizens fundamental guarantees

F5 - Order and security Security and public order

F6 - Regulatory enforcement Compliance with regulations

F7 - Civil justice Justice in the regulation of people’s relations

F8 - Criminal justice Punishment processes according to law

The analysis was carried out by combining these databases to determine their influence on the
happiness of the population.

OBJECTIVE

The objective was to determine the influence of living conditions and government involvement on
the happiness of a country. In addition, the proposal was to group them according to their
similarities. This could help countries make better decisions that would influence a higher level of
happiness and well-being.

Our hypotheses were the following:

Freedom influences happiness positively

Life expectancy influences happiness positively

Corruption influences happiness negatively
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SELECTION

It was decided to carry out the project on the Dataiku platform, since it is a practical and
playful tool that allows you to carry out the operations and processes that the model requires, and it
also allows you to edit the project from an account used on various devices.

When consulting the material, we could see that the databases were quite complete,
however, to answer our questions, we had to clean all the databases and prepare them so we could
use them later.

Fig 1. Data Cleaning Model.

The Rule of Law databases contained the countries in columns, so they had to be transposed
with the rows. In these rows, we had each Factor broken down into sub-factors that were taken into
account to determine it (i.e. Factor 1 was made up of 1.1, 1.2…), so we only consider that main
Factor. The region and the Income Group were also not required, so we decided to ignore them.

The following factors were used and shortened to 'Fs' to avoid misunderstandings: F1 - Constraints of
government powers, F2 - Absence of corruption, F3 - Open government, F4 - Fundamental rights, F5 -
Order and security, F6 - Regulatory enforcement, F7 - Civil justice, F8 - Criminal justice. This
procedure was applied to the 5 databases of the Rule of Law.

Fig 2. Example of the Rule of Law databases before being cleaned.
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In the Happiness Index databases, the categories of countries (Country), Happiness Score and the 6
variables that determined it were maintained: C1 - Economy (GDP per Capita), C2 - Family, C3 -
Health (Life Expectancy), C4 - Freedom, C5 - Trust (Government Corruption) and C6 - Generosity.
They were also abbreviated with a 'C' to avoid misunderstandings. The other variables in the datasets
were ignored.

Fig 3. Example of the Happiness Index databases.

Fig 4. Clean databases and standardized variables.

After cleaning, the databases were joined with the country variable (Country) as the key.

Fig 5. Database union.
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EXPLORATION

The databases were initially limited by the number of countries. There are around 200
countries, depending on the source since the recognition of some nations is not universal (i.e. Israel,
Taiwan). The second limitation of the information is that several countries do not have the financial
means to carry out such investigations. The third limitation is that several countries decide not to
report this data to beautify the country's situation before the international community. And finally,
there may be a confusion between the items that have to be presented and there may be
inconsistencies or errors in how the information was captured.

It is for this reason that using the Dataiku tool we carry out a deep analysis of the databases,
thus discovering that there is a great relationship and similarity between the information in the
happiness database of 2017 and that of 2018. Therefore, it was decided to do a joint analysis
between those two. Then, in order to demonstrate the information obtained from the two databases
used and the handling of the Dataiku platform, the following graphs are presented below.

First, we present the graph of 2015 with regions and their respective happiness.

Fig 6. Graph of happiness by Regions, 2015.

In the previous graph you can see the regions and their happiness in 2015, the highest level
of happiness is found in Australia and New Zealand, thus leaving southern Africa at the end with
4.20, it can also be noted that, Central Europe, Eastern Europe and South Asia remain with the
average of 5.3 with minimal differences. Likewise, a variety of regions are denoted where each one
perceives what happiness is for them differently, so we cannot add unhappiness to a specific factor,
and for this reason an analysis is being carried out.
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Fig 7. Happiness graph for the countries, 2016.

The previous graph shows the regions and their happiness in 2016, the highest level of
happiness is still found in Australia and New Zealand and, as the graph of 2015, the last place is
southern Africa with 4.14, something important to consider is that the Middle East and North Africa
decreased to 5.3 at the same level as South Asia, Central Europe, and Eastern Europe, which
continued to remain at 5.3 with minimal differences.

Fig 8. Happiness graph by country, 2017.
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Fig 9. Happiness graph by country, 2018.

As it can be seen in the two previous graphs, there is almost no change between them,
therefore we can analyze them together to answer the objective questions. Both graphs are the
comparison of the happiness of each country during the year 2017 and 2018.

If we take a good look at the graphs, it can be detected that Australia and New Zealand are at
the top of the countries with the most happiness, contrary to southern Africa, which is in the last
place with 4.02 happiness. We can infer that the reason why this happens is because there are more
difficulties when living in southern Africa than in Australia or New Zealand, however, we still do not
know the real reason for this.

Then we can make the comparison in the following graph so that the changes can be appreciated
better.

Fig 10. Comparative happiness graph by country, 2017-2018.
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It can be seen that, although there was a slight increase in happiness in the countries of
Benin, Austria, and Belgium, what predominated the most was its decrease in other countries, most
noted in Brazil, Botswana, Bosnia and Herzegovina, Algeria, Afghanistan, Albania, Algeria, as well as
the rest of the countries shown in the graph except for Belize and Angola, which remained at the
same level with 5.96 and 3.79 respectively.

Fig 11. Happiness graph by country, 2019.

For 2019, it is seen that happiness has been maintained with certain changes that, although
they seem insignificant, do affect, especially the first place of countries, changing the first place from
Norway (in 2017) to Finland (in 2018) and now that setting has remained with a minimal difference.
It can be stated that most countries have remained above 7.0 concerning happiness, however, it is
shown that there is a large change for other countries since that bar has dropped considerably.

Fig 12. Happiness graph by country, 2020.
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Finally we have the 2020 graph that analyzes the regions and their happiness, which can be
compared with the initial graph of 2015. What can be seen here, is that we have a considerable
change since happiness has decreased in all countries, it may not be clearly seen by region, but it is a
big change individually. In addition, the first place, occupied previously by New Zealand and
Australia, is now occupied by North America with 7.1 of happiness.
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STAGE 2: STATISTICAL ANALYSIS

DESCRIPTIVE STATISTICAL ANALYSIS

For the descriptive analysis, the different variables were analyzed through the years
(2015-2020), obtaining certain statistical measures that describe the behavior of the variables. In this
case, the mean, median, standard deviation, variance, kurtosis, asymmetry coefficient, and range
were obtained, together with the corresponding histograms and some adjustment tests to determine
the probability distribution.

2015

Fig.13 GDP per capita Average: 0.872047128
Median: 0.910295
Standard deviation: 0.363064863
Sample variance: 0.131816095
Kurtosis: -0.663360571
Asymmetry coefficient: -0.440601534
Range: 1.50582

Normality test by Kolmogorov-Smirnov
p-value: 0.5391431795

Fig.14 Family Average: 1.019667021
Median: 1.04874
Standard deviation: 0.261153409
Sample variance: 0.068201103
Kurtosis: 0.226156973
Asymmetry coefficient: -0.935801266
Range: 1.05773

Normality test by Kolmogorov-Smirnov
p-value: 0.2384489415

Fig.15 Life expectancy Average: 0.674875319
Median: 0.730945
Standard deviation: 0.222012426
Sample variance: 0.049289517
Kurtosis: 0.470537097
Asymmetry coefficient: -0.98275936
Range: 1.02525

Normality test by Kolmogorov-Smirnov
p-value: 0.0799235154
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Fig.16 Freedom Average: 0.451182234
Median: 0.45839
Standard deviation: 0.142746752
Sample variance: 0.020376635
Kurtosis: -0.289332494
Asymmetry coefficient: -0.510906188
Range: 0.59274

Normality test by Kolmogorov-Smirnov
p-value: 0.8597945442

Fig.17 Corruption Average: 0.132139468
Median: 0.090315
Standard deviation: 0.118948905
Sample variance: 0.014148842
Kurtosis: 1.343163506
Asymmetry coefficient: 1.432059248
Range: 0.4921

Normality test by Kolmogorov-Smirnov
p-value: 0.0034229581

Fit test for Beta distribution
p-value: 0.2585338816

Fig.18 Generosity Average: 0.240828617
Median: 0.22052
Standard deviation: 0.131012813
Sample variance: 0.017164357
Kurtosis: 2.604317084
Asymmetry coefficient: 1.18383886
Range: 0.79588

Normality test by Kolmogorov-Smirnov
p-value: 0.2277926957
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Fig.19 Limitations of powers Average: 0.582351417
Median: 0.560985131
Standard deviation: 0.159215768
Sample variance: 0.025349661
Kurtosis: -0.818717233
Asymmetry coefficient: 0.295980008
Range: 0.65628091

Normality test by Kolmogorov-Smirnov
p-value: 0.3958789574

Fig.20 Absence of corruption Average: 0.524249304
Median: 0.47576213
Standard deviation: 0.199703005
Sample variance: 0.03988129
Kurtosis: -0.760407833
Asymmetry coefficient: 0.625640188
Range: 0.730452678

Normality test by Kolmogorov-Smirnov
p-value: 0.0444524831

Fit Test for Triangular Distribution
p-value: 0.3826542338

Fig.21 Government opening Average: 0.548115645
Median: 0.527827078
Standard deviation: 0.120236539
Sample variance: 0.014456825
Kurtosis: -0.44124439
Asymmetry coefficient: 0.407438016
Range: 0.495476562

Normality test by Kolmogorov-Smirnov
p-value: 0.2828236374
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Fig.22 Fundamental rights Average: 0.600453184
Median: 0.583739514
Standard deviation: 0.162481625
Sample variance: 0.026400278
Kurtosis: -0.668356808
Asymmetry coefficient: 0.045223736
Range: 0.686259938

Normality test by Kolmogorov-Smirnov
p-value: 0.6942778797

Fig.23 Order and safety Average: 0.729171726
Median: 0.751542966
Standard deviation: 0.130489671
Sample variance: 0.017027554
Kurtosis: 1.388073834
Asymmetry coefficient: -0.879381948
Range: 0.658698693

Normality test by Kolmogorov-Smirnov
p-value: 0.5878705633

Fig.24 Compliance with regulations Average: 0.539856258
Median: 0.507171353
Standard deviation: 0.141892305
Sample variance: 0.020133426
Kurtosis: -0.455182572
Asymmetry coefficient: 0.795760059
Range: 0.529894666

Normality test by Kolmogorov-Smirnov
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p-value: 0.031613131

Fit Test for Triangular Distribution
p-value: 0.1739824644

Fig.25 Civil justice Average: 0.550261029
Median: 0.516947482
Standard deviation: 0.135610844
Sample variance: 0.018390301
Kurtosis: -0.426383138
Asymmetry coefficient: 0.55792415
Range: 0.566609534

Normality test by Kolmogorov-Smirnov
p-value: 0.1289231226

Fig.26 Criminal justice Average: 0.49004638
Median: 0.442071438
Standard deviation: 0.167962073
Sample variance: 0.028211258
Kurtosis: -0.807640044
Asymmetry coefficient: 0.608853331
Range: 0.643196216

Normality test by Kolmogorov-Smirnov
p-value: 0.0564289107

Table 1. Descriptive statistics year 2015

2016

Fig.27 GDP per capita Average: 1.004107872
Median: 1.032345
Standard deviation: 0.353934585
Sample variance: 0.12526969
Kurtosis: -0.441690985
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Asymmetry coefficient: -0.490990046
Range: 1.55846

Normality test by Kolmogorov-Smirnov
p-value: 0.4827279197

Fig.28 Family Average: 0.832023404
Median: 0.87671
Standard deviation: 0.246258591
Sample variance: 0.060643294
Kurtosis: 0.178651727
Asymmetry coefficient: -0.89996465
Range: 1.02578

Normality test by Kolmogorov-Smirnov
p-value: 0.1969395434

Fig.29 Life expectancy Average: 0.600073723
Median: 0.635695
Standard deviation: 0.204443018
Sample variance: 0.041796947
Kurtosis: 0.347143437
Asymmetry coefficient: -0.862216026
Range: 0.94719

Normality test by Kolmogorov-Smirnov
p-value: 0.1802382741

Fig.30 Freedom Average: 0.40210266
Median: 0.414705
Standard deviation: 0.130754091
Sample variance: 0.017096632
Kurtosis: -0.348206199
Asymmetry coefficient: -0.57945835
Range: 0.55026

Normality test by Kolmogorov-Smirnov
p-value: 0.4016723558
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Fig.31 Corruption Average: 0.129364894
Median: 0.089015
Standard deviation: 0.111258661
Sample variance: 0.01237849
Kurtosis: 1.231972758
Asymmetry coefficient: 1.374311294
Range: 0.46987

Normality test by Kolmogorov-Smirnov
p-value: 0.0013744284

Fit test for the Beta distribution
p-value: 0.12637047

Fig.32 Generosity Average: 0.244663191
Median: 0.221425
Standard deviation: 0.13851918
Sample variance: 0.019187563
Kurtosis: 2.310589198
Asymmetry coefficient: 1.143913015
Range: 0.81971

Normality test by Kolmogorov-Smirnov
p-value: 0.2109186333

Fig.33 Limitations of powers Average: 0.586158423
Median: 0.561959132
Standard deviation: 0.165178076
Sample variance: 0.027283797
Kurtosis: -0.722232019
Asymmetry coefficient: 0.282521589
Range: 0.670205112

Normality test by Kolmogorov-Smirnov
p-value: 0.3272311032

Fig.34 Absence of corruption Average: 0.532078478
Median: 0.478377857
Standard deviation: 0.195465047
Sample variance: 0.038206584
Kurtosis: -0.794889396
Asymmetry coefficient: 0.577091956
Range: 0.721699545
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Normality test by Kolmogorov-Smirnov
p-value: 0.06547982

Fig.35 Government opening Average: 0.55716536
Median: 0.538389384
Standard deviation: 0.154867554
Sample variance: 0.023983959
Kurtosis: -0.564007865
Asymmetry coefficient: 0.245455103
Range: 0.642344971

Normality test by Kolmogorov-Smirnov
p-value: 0.6586207997

Fig.36 Fundamental rights Average: 0.59576839
Median: 0.579838403
Standard deviation: 0.164534175
Sample variance: 0.027071495
Kurtosis: -0.759246812
Asymmetry coefficient: 0.070223922
Range: 0.637680823

Normality test by Kolmogorov-Smirnov
p-value: 0.7821691458

Fig.37 Order and safety Average: 0.71920653
Median: 0.71308009
Standard deviation: 0.12287619
Sample variance: 0.015098558
Kurtosis: 0.370029349
Asymmetry coefficient: -0.340227893
Range: 0.641342499

Normality test by Kolmogorov-Smirnov
p-value: 0.578916346
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Fig.38 Compliance with regulations Average: 0.546962321
Median: 0.503997734
Standard deviation: 0.152084838
Sample variance: 0.023129798
Kurtosis: -0.345094413
Asymmetry coefficient: 0.766726729
Range: 0.614990512

Normality test by Kolmogorov-Smirnov
p-value: 0.0189270801

Fit Test for Triangular Distribution
p-value: 0.1251193493

Fig.39 Civil justice Average: 0.556967717
Median: 0.527610873
Standard deviation: 0.145178135
Sample variance: 0.021076691
Kurtosis: -0.364627998
Asymmetry coefficient: 0.42884123
Range: 0.688086698

Normality test by Kolmogorov-Smirnov
p-value: 0.2920933622

Fig.40 Criminal justice Average: 0.499635546
Median: 0.451975773
Standard deviation: 0.164565885
Sample variance: 0.027081931
Kurtosis: -0.780229087
Asymmetry coefficient: 0.596911565
Range: 0.604353802

Normality test by Kolmogorov-Smirnov
p-value: 0.0651890732

Table 2. Descriptive statistics year 2016

2017-2018

Fig.41 PIB  per cápita Average: 0.992367005
Median: 1.021076277
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Standard deviation: 0.343796816
Sample variance: 0.118196251
Kurtosis: -0.442050839
Asymmetry coefficient: -0.25979399
Range: 1.651450666

Normality test by Kolmogorov-Smirnov
p-value: 0.7106086166

Fig.42 Family Average: 1.248897589
Median: 1.305310166
Standard deviation: 0.25385904
Sample variance: 0.064444412
Kurtosis: 0.315715668
Asymmetry coefficient: -0.982792809
Range: 1.047813146

Normality test by Kolmogorov-Smirnov
p-value: 0.0301168432

Fit test for the Beta distribution
p-value: 0.5406671782

Fig.43 Life expectancy Average: 0.62633061
Median: 0.663484699
Standard deviation: 0.208588328
Sample variance: 0.043509091
Kurtosis: 0.362528862
Asymmetry coefficient: -0.847327355
Range: 0.975963821

Normality test by Kolmogorov-Smirnov
p-value: 0.2035206324

Fig.44 Freedom Average: 0.468594347
Median: 0.491581801
Standard deviation: 0.129240418
Sample variance: 0.016703086
Kurtosis: 0.260605874
Asymmetry coefficient: -0.744454014
Range: 0.595534571

Normality test by Kolmogorov-Smirnov
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p-value: 0.2610778119

Fig.45 Corruption Average: 0.115866215
Median: 0.082099105
Standard deviation: 0.102247246
Sample variance: 0.010454499
Kurtosis: 1.885182011
Asymmetry coefficient: 1.556856663
Range: 0.460653893

Normality test by Kolmogorov-Smirnov
p-value: 0.0017798951

Fit test for the Beta distribution
p-value: 0.0612614841

Fig.46 Generosity Average: 0.2199778
Median: 0.207816627
Standard deviation: 0.12270895
Sample variance: 0.015057486
Kurtosis: 1.949110366
Asymmetry coefficient: 0.967459233
Range: 0.71803758

Normality test by Kolmogorov-Smirnov
p-value: 0.6747332134

Fig.47 Limitations of powers Average: 0.579405167
Median: 0.550210861
Standard deviation: 0.166794093
Sample variance: 0.027820269
Kurtosis: -0.665097712
Asymmetry coefficient: 0.390435018
Range: 0.666632563

Normality test by Kolmogorov-Smirnov
p-value: 0.3471970519
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Fig.48 Absence of corruption Average: 0.533165687
Median: 0.472979658
Standard deviation: 0.191997905
Sample variance: 0.036863195
Kurtosis: -0.785740268
Asymmetry coefficient: 0.56698288
Range: 0.704073188

Normality test by Kolmogorov-Smirnov
p-value: 0.064439541

Fig.49 Government opening Average: 0.552839883
Median: 0.524054489
Standard deviation: 0.156448613
Sample variance: 0.024476169
Kurtosis: -0.599963224
Asymmetry coefficient: 0.302560163
Range: 0.650016577

Normality test by Kolmogorov-Smirnov
p-value: 0.1349006602

Fig.50 Fundamental rights Average: 0.586360723
Median: 0.573790582
Standard deviation: 0.161712369
Sample variance: 0.02615089
Kurtosis: -0.781699968
Asymmetry coefficient: 0.154964976
Range: 0.616963953

Normality test by Kolmogorov-Smirnov
p-value: 0.3330557016
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Fig.51 Order and safety Average: 0.720425178
Median: 0.728162017
Standard deviation: 0.134073476
Sample variance: 0.017975697
Kurtosis: 0.626629358
Asymmetry coefficient: -0.57944654
Range: 0.613247017

Normality test by Kolmogorov-Smirnov
p-value: 0.9163487502

Fig.52 Compliance with regulations Average: 0.546476459
Median: 0.505374572
Standard deviation: 0.154519276
Sample variance: 0.023876207
Kurtosis: -0.316196064
Asymmetry coefficient: 0.767402429
Range: 0.606929041

Normality test by Kolmogorov-Smirnov
p-value: 0.0280665818

Fit Test for Laplace distribution
p-value: 0.1417705194

Fig.53 Civil justice Average: 0.55496537
Median: 0.533356121
Standard deviation: 0.141882984
Sample variance: 0.020130781
Kurtosis: -0.311256129
Asymmetry coefficient: 0.455420599
Range: 0.673097376

Normality test by Kolmogorov-Smirnov
p-value: 0.2141710265

Fig.54 Criminal justice Average: 0.489965511
Median: 0.450111241
Standard deviation: 0.161755636
Sample variance: 0.026164886
Kurtosis: -0.677192051
Asymmetry coefficient: 0.600887061
Range: 0.637408833

Normality test by Kolmogorov-Smirnov
p-value: 0.0658779277
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Table 3. Descriptive statistics years 2017-2018

2019

Fig.55 GDP per capita Average: 0.960617021
Median: 0.9945
Standard deviation: 0.333077443
Sample variance: 0.110940583
Kurtosis: -0.509437961
Asymmetry coefficient: -0.456385754
Range: 1.434

Normality test by Kolmogorov-Smirnov
p-value: 0.4266138234

Fig.56 Family Average: 1.277829787
Median: 1.3265
Standard deviation: 0.239058936
Sample variance: 0.057149175
Kurtosis: 0.84837932
Asymmetry coefficient: -1.087307457
Range: 1.15

Normality test by Kolmogorov-Smirnov
p-value: 0.1223902003

Fig.57 Life expectancy Average: 0.782085106
Median: 0.8265
Standard deviation: 0.206151404
Sample variance: 0.042498401
Kurtosis: 0.203931592
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Asymmetry coefficient: -0.861852762
Range: 0.899

Normality test by Kolmogorov-Smirnov
p-value: 0.0310598115

Fit Test for Triangular Distribution
p-value: 0.1631998771

Fig.58 Freedom Average: 0.420361702
Median: 0.4475
Standard deviation: 0.130672195
Sample variance: 0.017075223
Kurtosis: 0.032122607
Asymmetry coefficient: -0.742619209
Range: 0.565

Normality test by Kolmogorov-Smirnov
p-value: 0.1763287948

Fig.59 Corruption Average: 0.109404255
Median: 0.078
Standard deviation: 0.101519458
Sample variance: 0.0103062
Kurtosis: 2.211686257
Asymmetry coefficient: 1.651692304
Range: 0.453

Normality test by Kolmogorov-Smirnov
p-value: 0.0001563164

Fit Test for Exponential distribution
p-value: 0.0561865549

Fig.60 Generosity Average: 0.180914894
Median: 0.166
Standard deviation: 0.099432006
Sample variance: 0.009886724
Kurtosis: 1.923522219
Asymmetry coefficient: 1.030736181
Range: 0.566

Normality test by Kolmogorov-Smirnov
p-value: 0.6601600308
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Fig.61 Limitations of powers Average: 0.572554296
Median: 0.544665109
Standard deviation: 0.167493789
Sample variance: 0.028054169
Kurtosis: -0.617827728
Asymmetry coefficient: 0.411240761
Range: 0.675190372

Normality test by Kolmogorov-Smirnov
p-value: 0.3527070577

Fig.62 Absence of corruption Average: 0.531005558
Median: 0.465991352
Standard deviation: 0.19173519
Sample variance: 0.036762383
Kurtosis: -0.766710838
Asymmetry coefficient: 0.62819343
Range: 0.701760627

Normality test by Kolmogorov-Smirnov
p-value: 0.0079354287

Fit Test for Triangular Distribution
p-value: 0.411837922

Fig.63 Government opening Average: 0.548656321
Median: 0.51700674
Standard deviation: 0.155830859
Sample variance: 0.024283257
Kurtosis: -0.636279947
Asymmetry coefficient: 0.388867112
Range: 0.625567571

Normality test by Kolmogorov-Smirnov
p-value: 0.3038175624

Fig.64 Derechos fundamentales Average: 0.589824433
Median: 0.566785266
Standard deviation: 0.160288651
Sample variance: 0.025692452
Kurtosis: -0.678426198
Asymmetry coefficient: 0.161337724
Range: 0.672878236
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Normality test by Kolmogorov-Smirnov
p-value: 0.6044202564

Fig.65 Order and safety Average: 0.737137473
Median: 0.739668038
Standard deviation: 0.118905233
Sample variance: 0.014138454
Kurtosis: 0.674841252
Asymmetry coefficient: -0.459986282
Range: 0.581675247

Normality test by Kolmogorov-Smirnov
p-value: 0.7386028195

Fig.66 Compliance with regulations Average: 0.559612123
Median: 0.515561125
Standard deviation: 0.151547582
Sample variance: 0.02296667
Kurtosis: -0.36231428
Asymmetry coefficient: 0.734868633
Range: 0.64338556

Normality test by Kolmogorov-Smirnov
p-value: 0.0122174026

Fit Test for Triangular Distribution
p-value: 0.0762219115

Fig.67 Civil justice Average: 0.557954823
Median: 0.541493986
Standard deviation: 0.141539519
Sample variance: 0.020033435
Kurtosis: -0.46087353
Asymmetry coefficient: 0.451899132
Range: 0.63446878

Normality test by Kolmogorov-Smirnov
p-value: 0.0739333737
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Fig.68 Criminal justice Average: 0.486148031
Median: 0.457516206
Standard deviation: 0.162678049
Sample variance: 0.026464148
Kurtosis: -0.641686717
Asymmetry coefficient: 0.577815929
Range: 0.635129854

Normality test by Kolmogorov-Smirnov
p-value: 0.1408254185

Table 4. Descriptive statistics year 2019

2020

Fig.69 GDP per capita Average: 0.921413026
Median: 0.948267937
Standard deviation: 0.321205367
Sample variance: 0.103172888
Kurtosis: -0.37517323
Asymmetry coefficient: -0.506019397
Range: 1.411249794

Normality test by Kolmogorov-Smirnov
p-value: 0.6239367878

Fig.70 Family Average: 0.834801735
Median: 0.849584133
Standard deviation: 0.097403229
Sample variance: 0.009487389
Kurtosis: 1.225626107
Asymmetry coefficient: -1.118652111
Range: 0.487319648

Normality test by Kolmogorov-Smirnov
p-value: 0.0940821527

Fig.71 Life expectancy Average: 0.745927561
Median: 0.78847298
Standard deviation: 0.21809005
Sample variance: 0.04756327
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Kurtosis: -0.02662328
Asymmetry coefficient: -0.762821209
Range: 0.969978347

Normality test by Kolmogorov-Smirnov
p-value: 0.0529672153

Fig.72 Freedom Average: 0.80845745
Median: 0.832468838
Standard deviation: 0.108187487
Sample variance: 0.011704532
Kurtosis: 0.374409644
Asymmetry coefficient: -0.835096558
Range: 0.508387207

Normality test by Kolmogorov-Smirnov
p-value: 0.228223578

Fig.73 Corruption Average: 0.731706109
Median: 0.791376829
Standard deviation: 0.188953093
Sample variance: 0.035703271
Kurtosis: 2.173168694
Asymmetry coefficient: -1.617929256
Range: 0.825800948

Normality test by Kolmogorov-Smirnov
p-value: 0.0003442773

Fit Test for Normal distribution of 2
components
p-value: 0.52130232

Fig.74 Generosity Average: -0.018652478
Median: -0.043913963
Standard deviation: 0.157918735
Sample variance: 0.024938327
Kurtosis: 1.833882199
Asymmetry coefficient: 1.043701565
Range: 0.861571371

Normality test by Kolmogorov-Smirnov
p-value: 0.7048749368
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Fig.75 Limitations of powers Average: 0.571524186
Median: 0.535286577
Standard deviation: 0.166233344
Sample variance: 0.027633525
Kurtosis: -0.617423432
Asymmetry coefficient: 0.416794658
Range: 0.680434813

Normality test by Kolmogorov-Smirnov
p-value: 0.3712572597

Fig.76 Absence of corruption Average: 0.528068753
Median: 0.471511296
Standard deviation: 0.193384184
Sample variance: 0.037397442
Kurtosis: -0.781195265
Asymmetry coefficient: 0.596794753
Range: 0.709281224

Normality test by Kolmogorov-Smirnov
p-value: 0.014644632

Fit Test for Triangular Distribution
p-value: 0.1932723595

Fig.77 Government opening Average: 0.550754395
Median: 0.531574939
Standard deviation: 0.153791111
Sample variance: 0.023651706
Kurtosis: -0.60550601
Asymmetry coefficient: 0.41361043
Range: 0.616298475

Normality test by Kolmogorov-Smirnov
p-value: 0.4131167363
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Fig.78 Fundamental rights Average: 0.589699299
Median: 0.576159015
Standard deviation: 0.160110481
Sample variance: 0.025635366
Kurtosis: -0.638207297
Asymmetry coefficient: 0.132280502
Range: 0.693347381

Normality test by Kolmogorov-Smirnov
p-value: 0.5687978932

Fig.79 Order and safety Average: 0.731139548
Median: 0.732513928
Standard deviation: 0.123279095
Sample variance: 0.015197735
Kurtosis: 0.26337146
Asymmetry coefficient: -0.414825728
Range: 0.576639691

Normality test by Kolmogorov-Smirnov
p-value: 0.8728751282

Fig.80 Compliance with regulations Average: 0.561442003
Median: 0.511768238
Standard deviation: 0.150339982
Sample variance: 0.02260211
Kurtosis: -0.367411523
Asymmetry coefficient: 0.747221168
Range: 0.625791446

Normality test by Kolmogorov-Smirnov
p-value: 0.016473997

Fit Test for Triangular Distribution
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p-value: 0.1796103561

Fig.81 Civil justice Average: 0.559854017
Median: 0.535566375
Standard deviation: 0.139071245
Sample variance: 0.019340811
Kurtosis: -0.506302848
Asymmetry coefficient: 0.476464097
Range: 0.605016183

Normality test by Kolmogorov-Smirnov
p-value: 0.1084290876

Fig.82 Criminal justice Average: 0.485241955
Median: 0.451750322
Standard deviation: 0.162587757
Sample variance: 0.026434779
Kurtosis: -0.674610108
Asymmetry coefficient: 0.587197345
Range: 0.608166905

Normality test by Kolmogorov-Smirnov
p-value: 0.1264497611

Table 5. Descriptive statistics year 2020
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A total of 14 variables were analyzed, from which the following can be concluded:

● For GDP per capita (C1), we find that the means, over the years, vary between 0.872 and
1.004, with a standard deviation between 0.32 and 0.36, which speaks of a relatively large
variability. The kurtosis and asymmetry coefficient turned out to be negative in all the years,
so we can say that the data are not very close to the mean and that they tend to gather on
the right side of the mean (the median was placed at the right of the middle). The normality
tests, with 95% confidence, were stable in all the years, so we can say that this variable has a
normal behavior, which can also be inferred by observing the histogram of the variable.

● For the perception of the family (C2), the means are between 0.83 and 1.27, with standard
deviations between 0.23 and 0.26, which indicates a not so considerable variability. In all the
years, the kurtosis remained positive and the asymmetry coefficient negative, which
indicates that the data are relatively close to the mean, but that they are more concentrated
on the right side of the mean, we can also find the median of the right side. The normality
tests could be verified during almost all years, except for the 2017-2018 group, which the
data adjusted more to a Beta distribution, with 95% confidence.

● In life expectancy (C3), the means vary between 0.60 and 0.78, with means above 0.70 in
2019 and 2020. The standard deviations are between 0.20 and 0.22, so the variability of this
variable is not very large. The kurtosis remains positive and the asymmetry coefficient
negative, except in the last year, which the kurtosis became negative since the data are
further from the mean than in previous years. The normality tests remained relatively stable,
except for 2019, in which the data for this variable were more fitted to the triangular
distribution.

● For freedom (C4), the means have slightly varied between 0.40 and 0.46 for the years 2015
to 2019, but in the year 2020 the mean was 0.80, much higher than in previous years,
however, the standard deviation remained controlled, between 0.10 and 0.14, also
representing a relatively low variability. The asymmetry coefficient remained negative for all
years, while the kurtosis was negative for 2015 and 2016, and positive for the other next
years, making the curve a bit more pointed, while the medians are placed on the right side of
the average. Normality tests indicate a normal distribution for all years.

● In the case of corruption (C5), there was also a considerable difference in the last year, since
the averages, in previous years, had varied between 0.1 and 0.13, but in 2020 the average
rose to 0.73. The standard deviation remains around 0.15 for the first years, and 0.18 for
2020. The kurtosis and the asymmetry coefficient remain positive for almost all years, since
in 2020 the asymmetry coefficient became negative, which means that in all the years the
data are close to the mean, but in the last years they are concentrated on the right side of
the curve, this makes sense if we consider the increase in the mean of this variable in the last
year. From 2015 to 2018, the data adjust to a Beta distribution, while in the last 2 years they
have radically changed their behavior, adjusting 2019 to the exponential distribution, and
2020 to a normal of 2 components.
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● In the generosity variable (C6), the means are between 0.18 and 0.24 for the first years, but
in 2020 the average decreased to -0.018. The standard deviations are between 0.09 and
0.15, so the variation is relatively high. The kurtosis and asymmetry coefficient remain
positive in all years, indicating a data concentration around the mean, with a trend to the left
(the medians are less than the means). The normality tests showed that the data is normally
distributed in all the years.

● For the limitations of government powers (F1), the means vary between 0.57 and 0.58,
showing some stability over the years, with standard deviations between 0.15 and 0.16. In all
the years, the kurtosis remained negative and the asymmetry coefficient positive, indicating
that the data are not highly concentrated around the mean, but with a tendency to
concentrate on the left side of the curve. The normality tests showed that the data is
normally distributed in all the years.

● For the variable of an absence of government corruption (F2), certain stability is also shown
by the means varying between 0.52 and 0.53, showing relatively little variability with
standard deviations of the order of 0.19. In all the years, the kurtosis remained negative and
the asymmetry coefficient positive, indicating that the data do not have much concentration
around the mean, but with a certain trend towards the left side of the curve. The adjustment
tests indicate that the data follow a triangular distribution for the years 2015, 2019, and
2020, and normal for the years 2016 and 2017-2018.

● In the case of government openness and transparency (F3), the means are between 0.54 and
0.55, with standard deviations between 0.12 and 0.15. In all years, the kurtosis remained
negative and the asymmetry coefficient positive, indicating that the data tend to be
concentrated on the left side of the curve, but relatively far from the mean. The normality
tests indicate that this variable has a normal behavior, which can also be inferred by
observing the histogram of the variable.

● For the fundamental guarantees of citizens (F4), the means vary around 0.59, with standard
deviations of 0.16, which indicates certain stability over time, with little variability. In all the
years, the kurtosis remained negative and the asymmetry coefficient positive, indicating that
the data do not have much concentration around the mean, but with a certain tendency to
concentrate to the left side of the mean. The normality tests show a stable result over the
years since they indicate that the variable is normally distributed for all years. This behavior
can also be easily inferred by observing the histogram of the variable.

● The analysis of the security and public order variable (F5) shows that the means vary around
0.7, with standard deviations between 0.11 and 0.13, denoting low variability. For all years,
the kurtosis remained positive and the asymmetry coefficient negative, indicating a data
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concentration around the mean, with a tendency to concentrate on the right side of the
curve. The normality tests showed that the data is normally distributed in all the years.

● In the case of compliance with regulations (F6), the means are between 0.53 and 0.56, with
standard deviations around 0.15. In all the years, the kurtosis remained negative and the
coefficient of asymmetry positive, indicating that the data do not have much concentration
around the mean, but that they tend to be concentrated in values   lower than the mean. The
adjustment tests, with 95% confidence, showed that in almost all the years this variable has
a triangular distribution, except for the years 2017-2018, in which it seems to fit more to a
Laplace distribution.

● For the civil justice variable (F7), the means present certain stability, being of the order of
0.55, with standard deviations between 0.13 and 0.14. In all the years, the kurtosis remained
negative and the asymmetry coefficient positive, indicating that there is not a great
concentration of data around the mean, but with a certain tendency to concentrate on
values   lower than the mean. The normality tests show that the variable is indeed normally
distributed for all the years.

● In the criminal justice variable (F8), it was found that the means, over the years, vary
between 0.48 and 0.49, with standard deviations of the order of 0.16, which speaks of
not-so-great variability. In all years, the kurtosis remained negative and the asymmetry
coefficient positive, indicating that there is not a large concentration of data around the
mean, but there is still a certain bias towards values   below the mean (the medians are lower
than the mean). The normality tests were stable in all the years, so we can say that this
variable has a normal behavior.
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CONCLUSIONS OF THE STATISTICAL ANALYSIS

DETERMINATION OF THE NORMALITY OF THE DATA

To determine the normality of each variable, the shape of the histogram was first observed, which
would give us clues about the possible probability distribution, and then we proceeded to carry out a
normality test. In this case, the Kolmogorov-Smirnov test was used with a confidence level of 95%,
which means that the p-value has to be greater than 0.05 to say that there is no statistical evidence
that the variable is not normal. If it is less than 0.05, the histogram will be re-examined to propose
possible probability distributions, and the corresponding tests will be carried out.

FITTING PROBABILITY DISTRIBUTIONS

Through the pertinent tests, it was possible to determine the distribution of all the variables studied,
and with their results, it could be ensured that most of the variables were normally distributed.
However, we also found other distributions such as Beta, Triangular, Exponential, and Laplace, in
which some variables fit for certain years.

REACH ADJUSTMENT

The cleaning of the datasets meant that in the end we had less data, but thanks to this we were able
to carry out these analyzes in a congruent way and using the same variables. The determination of
these statistical indicators allowed us to have a better understanding of the information we would
introduce to the models, and consequently, to have a better understanding of the results.
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STAGE 3: MODELING

We decided to carry out two models per year to have a better understanding of the data,
resulting in ten models in total. We would have a predictive model and a classification model. This
was made in order to locate the countries according to their conditions as well as to verify how
influential are all the factors in people's happiness.

TECHNIQUE 1 - CLASSIFICATION

For the classification model, tests were carried out with 4 different models to choose the
best one. These were: Agglomerative Clustering (one of 3 groups and another of 5 groups), Gaussian
Mixture, and K Means of 5. The best of the 4 was Agglomerative Clustering of 3. Given that there
were few variables of numerical type, the R2 was 0.269, which for our model was effective. So as not
to assume that the groups would be maintained by year, the same model choice test was carried out
for each year (2015-2020). In all cases, it turned out that Agglomerative Clustering was the most
appropriate.

Fig 83. Comparison of Classification models
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To facilitate interpretation, the results for each year were graphed in three different ways:
two histograms, one for indicators of the rule of law and another for indicators of happiness, and
world maps with the clusters highlighted.

The maps were made with the Geocoder plugin. First joining each country with its latitude
and longitude, then extracting the GeoPoint address of the country with that data, and finally
graphing it using its GeoPoint.

Fig 84. Assignment of latitude and longitude by country

Fig 85. GeoPoint calculation by country

Fig 86. Map creation using GeoPoints
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TECHNIQUE 2 - PREDICTION

To choose the prediction model, tests were first carried out with 3 different models in Deep Learning:
Ridge Regression, Decision Trees, and Random Forests. The chosen model was Ridge Regression
because it had the largest R2 value.

Fig.87 Comparison of Prediction models

Fig.88 Ridge Regression Model Metrics

Similarly, in order not to assume that the predictions per year would be maintained, the same model
choice test was performed again for each year (2015-2020). In all cases, it turned out that the Ridge
Regression model was the most appropriate.
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Fig.89 View of the Simulation Model
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STAGE 4: SIMULATION

OBJECTIVE

Visualize through a simplified abstraction what happens to the essential factors of the indicators
when compared.

DEFINITION

Through abstraction, employing graphs (bar graphs and predictions) and world maps we can
determine the factors that affect happiness within the last 5 years, interpreting the data that have
been provided to us.

CLASSIFICATION RESULTS

The results of each year and each Cluster were the following:

Fig.90 Average of the rule of law indicators by group of countries in 2015.

In cluster 0 (left side) we can see that all the variables are superior to the other two clusters. The
variables taken into account, in these groups, from left to right are F1, F2, F3, F4, F5, F6, F7, F8.
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Fig.91 Average of happiness indicators by groupings of countries in 2015.

In these groups, the variables used were C1, C2, C3, C4, C5, C6. As we can see when comparing with
the previous graph ( Average of indicators of the rule of law by groupings of countries in 2015 ), the
average of the indicators of happiness increase when the average of indicators of the rule of law is
also higher. However, we can tell that in variable C6 (Population generosity) there is no significant
change compared to the other indicators.
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CLUSTERS 2015

Fig.92 Cluster 0 of 2015

It mainly encompasses
developed countries with
high confidence in the
government, social
programs, and high GDP.

They are mostly found in
western and northern
Europe. In addition, many
were the headquarters of
colonialist states.

Fig.93 Cluster 1 of 2015

The countries with a
second economy and the
highest perception of the
family population of the
three groups are shown.

This cluster includes
countries such as Mexico,
a large part of South
America, and Asia. A part
of eastern and
southeastern Europe as
well as a very small part
of Africa.

Fig.94 Cluster 2 of 2015

This last grouping details
countries with the lowest
average of the state of
law and happiness
indicators.

Unlike cluster 1, here we
find more countries in
Africa, as well as Russia,
and a small part of Asia.

Table 6. Clusters 2015
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Fig.95 Average of the rule of law indicators by groupings of countries in 2016.

In this graph, we can see that there was an increase in the variables: F1, F3, F6, F7, and F8 in the first
cluster, while in the second cluster the significant change occurred in F2 and F1; in the third it was in
F1 and F3.

Fig.96 Average of happiness indicators by groupings of countries in 2016.

With the increase in the variables of the average of indicators of the rule of law in 2016, there was an
impact on certain indicators of happiness. There was an increase in C1 (economy), but a decrease in
C2 (population perception of the family) and C3 (life expectancy).
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CLUSTERS 2016

Fig.97 Cluster 0 of 2016
Again, this Cluster
includes developed
countries with high
confidence in the
government, social
programs, and high GDP.
They are mostly found in
western and northern
Europe. In addition, many
were the headquarters of
colonialist states. There
wasn't much variation
from the previous year.

Fig.98 Cluster 1 of 2016

The vast majority of
countries in 2015 are
repeated.

In Africa, we see a
decrease of countries in
this grouping, such as
Ghana, Morocco, Senegal,
Egypt, Malawi.

Fig.99 Cluster 2 of 2016

In this grouping, we see
that several African
countries that in 2015
were in cluster 1 have
appeared: Egypt, Senegal,
Ghana.

Table 7. Clusters 2016
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Fig.100 Average of the rule of law indicators by groupings of countries from 2017 to 2018.

Two years later, judging by these graphs, the variables in clusters 1 and 2 increased, with cluster 2
being the one with the highest growth in all its variables, unlike cluster 0, which had a decrease in its
variables.

Fig.101 Average of happiness indicators by groupings of countries from 2017 to 2018.

We can tell how there was a significant decrease in the three groups, with cluster 0 where C1
(economy) had a great decrease, while in the other two clusters it increased. C2 (perception of the
family population) had an increase in the three clusters, being cluster 2 where it increased the most.
The phenomenon is repeated, if we compare with the graph of state law from these same years, we
find that cluster 2 had better results, as in this graph.
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CLUSTERS 2017-18

Fig.102 Cluster 0 of
2017-18
There is a significant
change given that the
model has an average of 2
years. Only the countries
with the highest GDP and
the most significant
government assistance are
found in this cluster.

Fig.103 Cluster 1 of
2017-18
Countries that have less
government assistance and
the GDP is intermediate are
shown. However, we can
see that most of these are
first-world countries except
for the ones in South
America.

Fig.104 Cluster 2 of
2017-18
In this cluster there are
only the countries with the
lowest GDP and fairly poor
government assistance,
which include almost all of
South America and Asia.

Table 8. Clusters 2017-2018
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Fig.105 Average of the rule of law indicators by groupings of countries in 2019.

For this year, cluster 0 has a large increase in its variables. Meanwhile, clusters 1 and 2 had a
decrease, in this case, cluster 1 has the lowest average of the three.

Fig.106 Average of happiness indicators by groupings of countries in 2019.

As expected, cluster 0, which averaged better in the 2019 rule of law indicators, also has a
better average in the case of happiness indicators, having a greater increase in C1 (Economy), C2 (
Perception of the family population) and C3 (Life expectancy). Meanwhile, groups 1 and 2 had a
significant decrease in these same variables.
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CLUSTERS 2019

Fig.107 Cluster 0 of 2019
Again, this Cluster includes
developed countries with
high confidence in the
government, social
programs, and high GDP.
They are mostly found in
western and northern
Europe. In addition, many
were the headquarters of
colonialist states. It varied
with the past years since
the previous analysis was
an average of values from
the past 2 years.

Fig.108 Cluster 1 of 2019
Again, the countries with a
developing economy and
higher perception of family
among the groups are
found here.

This cluster once again
encompasses countries
such as Mexico, a large part
of South America, and Asia;
a part of eastern and
southeastern Europe as
well as a very small part of
Africa.

Fig.109 Cluster 2 of 2019
This last grouping again
details countries with the
lowest average of the state
of law and happiness
indicators.

Unlike the previous year, a
large number of South
Asian countries appear.
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Table 9. Clusters 2019

Fig.110 Average of rule of law indicators by country groupings in 2020.

For this year, cluster 0 has a significant decrease while 1 and 2 have an increase in their variables
compared to the previous year. Cluster 2 is the one with the highest growth.

Fig.111 Average of happiness indicators by groupings of countries in 2020.

We also see in this graph that there is a greater increase in cluster 2, as in the case of the rule of law
indicators for the same year. We notice the same change as the previous graph in clusters 0 and 1:
decrease in cluster 0 and increase in cluster 1.
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CLUSTERS 2020

Fig.112 Cluster 0 del of
2020
This Cluster includes
developed countries with
high trust in the
government, social
programs, and high GDP.
However, most Eastern
European countries moved
to Cluster 1.

Fig.113 Cluster 1 of 2020
Again, those countries that
have less government
assistance and with
intermediate GDP are
shown, however, we can
see that most of these are
first-world countries except
for South America.

Fig.114 Cluster 2 of 2020
In this cluster, we find again
the countries with the
lowest GDP and poor
government assistance.
Which include almost all of
South America and Asia.

Table 10. Clusters 2020
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PREDICTION RESULTS

Fig.115 2015
Prediction vs Present
Value

As can be seen, we have
too many fluctuations for
predicting happiness, not
to mention abrupt
changes, although this
may be an increase in
happiness in those
countries, it can also
mean a rapid fall.

Fig.116 2016
Prediction vs Present
Value

In this graph the
fluctuations and changes
are even more abrupt,
we can say that this
prediction model is not
the most appropriate.
Also the mean is lower
than the previous one,
which indicates a
decrease of happiness.

Fig.117 2017-18
Prediction vs Present
Value

We can observe a
somewhat linear trend,
with few fluctuations and
with a marked positive
rise for the increase in
happiness in the
countries analyzed.
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Fig.118 2019
Prediction vs Present
Value

In this case, the
prediction indicates
sudden changes in the
levels of happiness of the
population.

Fig.119 2020
Prediction vs Present
Value

In this last prediction we
notice a smaller distance
between each peak,
which indicates, with
respect to the previous
year, happiness will have
an even greater
instability.

Table 11. Prediction results

Fig.120 Complete Model
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STAGE 5: CONCLUSIONS

INSIGHTS

According to the results obtained in the simulations, we were able to face the hypothesis and
conclude that:

Freedom positively influences happiness

It claims to be true because we found a strong relationship between these two variables. However,
there are several cases where countries with less freedom are still happy.

Life expectancy positively influences happiness

It was also found to be true, there is a close relationship between the two. Notably, there were only a
few that did not follow this pattern, especially in Africa.

Corruption negatively influences happiness

This hypothesis was refuted, since there are several countries, like Mexico, where corruption is high
but still there is a high degree of happiness.

DIAGNOSIS

The analysis, no matter how exhaustive, has a significant bias. Half of the countries in the
world were not used for the study, since their data was not complete for the analysis. There is a
serious lack of information gathering on their behalf. Also, when the information is shared, it is
usually not truthful or has been modified in some way by the government, criminal groups, or private
companies. This leads to showing your country with a less critical eye.

Assuming that we had data from all the countries, we would still have to increase the
number of variables to have a scenario that better reflects reality. The number of countries is limited,
with just a little over 200, and in most models, more data is needed for better analysis.
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STAGE 6: REFLECTIONS

IKER ACHA RUBALCAVA PROJECT MANAGER AND DATA ANALYST

Most developed countries are happier than other underdeveloped and developing countries. We still
wonder why some countries are happier than others. Perhaps money, economic development,
freedom, generosity, family, and friends, etc. There are many factors involved that contribute to the
happiness of a nation. The most important thing to improve the general development of a country, in
my opinion, is the educational system. Countries that focus on providing quality education contribute
directly to the development of the country. Having a good education prompts people to do
something new and extraordinary in their daily lives and ultimately raise their standard of living. The
countries that are willing to adopt the best educational models are those that can increase the
economic development of the country. The implementation of new methods, technological services,
the shift from agriculture to an industry-based economy, leads to the development of a nation.

REGINA ALEXIA BLAS FLORES DATA ANALYST

During the analysis of data on happiness, certain incongruities were found. Since some countries did
not have data, because they did not carry out the necessary studies or did not want to share their
information, they created bias. However, if it was possible to detect which are the factors that
influence the level of happiness the most, we could find possible solutions to social problems that
exist today, not only in the health sector but also economically.

SERGIO CUAUHTÉMOC BLANCAS VARGAS STATISTICAL ANALYST

When we think globally, we usually think of the possibilities and challenges that lie ahead. The more
we know about the world, the more we become aware of the problems that afflict it. We find that
existing relationships are complex and often hidden, but thanks to new tools, and interdisciplinary
fields such as data science, it is possible to shed some light on those factors hidden to the naked eye.
Something as important as happiness can be conditioned by many factors, which should be known
by world leaders, in order to guide strategies that seek to create a better planet. I consider it
important then to take advantage of the power of technological advances and scientific knowledge
to make decisions based on data, since these, unlike hunches or assumptions, have a solid base with
the potential to generate real change.

DIEGO ALBERTO ZUBILLAGA PÉREZ PROGRAMMER AND DATA ANALYST

Knowing what is happening in your country seems normal until you make a comparison with what is
happening in the world. Discovering or recognizing the factors of the rule of law that directly or
indirectly influence the mood of the population, in this case happiness, is something that definitely
opens your eyes. Now you consciously see variables that in my case I would not think at all would
influence our happiness, as is the limitation of governmental powers or the openness and
transparency of the government. Knowing this represents a major step towards the definitive
strategies for the SDGs of health and well-being, and peace, justice, and strong institutions.
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