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1.0 Introduction

Does happiness matter? Some claim it is vital, while some prefer to prioritize other things.
Nonetheless, happiness leads to a broad range of benefits on performance, health, wellbeing, and
more. For example, See and Yen (2018) study implies that happiness contributes significantly to
health system efficiency. Additionally, happy individuals work better, producing a happier,
healthier, and more productive society (Diener, E., & Tay, L., 2017). Since 2012, World
Happiness Report consistently publishes the happiness index representing a nation's citizen
collective happiness. The index is constructed based on various elements.

The data chosen is based on World Happiness Report 2019, which centered on
community happiness participated by 156 countries. This study aims to test if there is any
significant relationship between components including gross domestic product (GDP) per capita,
social support, healthy life expectancy, freedom of choice, generosity, and perceptions of
corruption to the happiness score. Hence, the data variables used are expected to deliver a valid
result.

2.0 Dataset

Dataset URL : https://www.kaggle.com/unsdsn/world-happiness?select=2019.csv

Population : 195 countries

Sample: 156 countries

Data Description:

Variables Type of Variable Measurement Level Description

Overall Rank Quantitative Nominal Happiness ranking from 1 to
156

Country or region Qualitative Nominal Name of the countries

Happiness Score Quantitative Ratio Cumulative addition of six
components

GDP per Capita Quantitative Ratio A country's economic output

Social Support Quantitative Ratio Assistance, social network, or
resources, etc. from others

Healthy Life
Expectancy Quantitative Ratio Average life in good health

Freedom to make life
choices Quantitative Ratio Human’s right to decide

Generosity Quantitative Ratio Willingness to offer help or
support

Perceptions of
corruption Quantitative Ratio Index on perceived levels of

public sector corruption
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3.0 Data analysis

i. Hypothesis Testing (one-sample test)

Transparency International scores 180 countries ranging from 0 (highly corrupt) to 100 (very
clean) in the Corruption Perceptions Index (CPI) 2019. While they consider scores below 50 to
be failing, the average score is in fact 43. In this study, the variable Perception of corruption is
tested to prove the connection between a country’s overall rank in happiness.

Since the data used ranged from 0 to 0.5, the scale (0 to 100) is assumed to range between
0 to 1, where 0.43 is the population mean. From the data, it can be determined that a score of
perception of corruption higher than 0.43 will result in a higher country happiness rank. A
sample of only the top 10 countries will be taken from the data (see Appendix B). This is
because the test presumes a high rank relates to high perception of corruption score. This is a
right-tailed test.

Hypothesis statement:
𝐻

0
: µ = 0. 43

(high perception of corruption relates to high overall rank)𝐻
1
: µ > 0. 43

By using RStudio, we obtained the following result:

When ,and ,𝑛 = 10,  𝑑𝑓 = 9  α = 0. 05

Mean,  𝑥 =  0. 319

Standard Deviation,  𝑠 =  0. 088861

∴ 𝑡 =  − 3. 95

Critical value 1.833= 𝑡
0.05,9

=

Result:

Fail to reject , the t-score of -3.95 falls outside the rejection area since it is smaller than the𝐻
0

critical value of 1.833. Thus, at a 0.05 significance level, there is no sufficient evidence to
support the claim that when the perception of corruption is higher than 0.43, the higher the
country’s happiness ranks.

It means that the corruption perception index does not heavily influence the result of a
country’s happiness rank. For instance, in the dataset, Singapore and Rwanda rank 32 and 152 in
happiness rank although its perception of corruption score is 0.453 and 0.411 respectively (see
Appendix B). Similarly, Iceland is among the top 4 happiest countries but is slightly corrupted
because its perception of corruption score is 0.118.
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ii. Correlation test

This study uses the correlation test to analyze the strength of the linear relationship between two
variables, namely Happiness score and Freedom to make life choices. We will use R Studio to
apply the Pearson’s Product Moment Correlation Coefficient technique. We will later determine
the sample correlation coefficient, r since both the variables have the measurement level of ratio.

x = Happiness score

y = Freedom to make life choices

Figure 2: Scatter plot of Freedom to make life choices against Happiness Score

From the scatter plot above, we can observe a positive correlation relationship between the two
variables, Happiness Score and Freedom to make life choices. This is because as the freedom of
making life choices increases, the happiness score increases. Nonetheless, there are also several
outliers on the bottom left part of the scatter plot graph.

1. Calculate the sample correlation coefficient, r, using Pearson’s method by:

𝑟 =  𝑛 Σ𝑥𝑦 − Σ𝑥 Σ𝑦

[𝑛Σ𝑥2 − (Σ𝑥)2][𝑛Σ𝑦2 − (Σ𝑦)2]
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By using RStudio, we have successfully retrieved the sample correlation coefficient,
which is r = 0.5667418. The sample correlation coefficient, r retrieved, indicates a
moderately strong positive linear correlation between variable Freedom to make life
choices (x) and Happiness score (y).

2. Significance test for Correlation

Hypothesis statement:

(no linear relationship)𝐻
0
: ρ = 0

(linear relationship does exist)𝐻
1
: ρ ≠ 0

Calculate test statistics

𝑡 =  𝑟

1 − 𝑟2

𝑛  − 2

= 0.5667418

1 − (0.5667418)2

156  − 2

= 8. 536375

Find critical value

When ,α = 0. 05 𝑑𝑓 = 154

From t-table, since this is a two-tailed test, there are two critical values:

Lower tail critical value ,− 𝑡
α/2

= 0. 025 𝑑𝑓 = 154 =  − 1. 976

Upper tail critical value , = 1.976𝑡
α/2

= 0. 025 𝑑𝑓 = 154

From RStudio, we also get p-value = 1.238e - 14

Result:

Hence, if test statistics > 1.976 or test statistics < -1.976, reject . Otherwise, fail to𝐻
0

reject . From the calculation, the test statistic is . Since𝐻
0

𝑡 = 8. 5363

upper-tail critical value, we reject . There is sufficient𝑡 = 8. 5363 >  1. 976 𝐻
0

evidence to conclude that there is a linear relationship between Freedom to make life
choices and Happiness score, at a 0.05 significance level.
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iii. Regression test

In this analysis, we are using variables social support and healthy life expectancy. We will test
whether the value of healthy life expectancy depends on the value of social support. The type of
regression used is simple linear regression. The changes in health life expectancy are assumed to
be caused by changes in social support.

x = social support (independent variable)

y = health life expectancy (dependent variable)

Figure 3: Scatter plot of healthy life expectancy against social support with the regression line

The estimated regression model is calculated by RStudio, where we obtain
. From the equation, no healthy life had 0 social support, so b0 = 0.022ŷ = 0. 022 + 0. 582𝑥

indicates that for countries within the social support observed, 0.022 is the portion of the healthy
life expectancy not explained by social support. Next, b1 = 0.582 tells us that the average value
of healthy life expectancy rises by 0.582 for each additional unit in social support. The scatter

plot coefficient of determination, . Since 0 <R2 < 1, this indicates a weaker linear𝑅2 = 0. 517
relationship between social support and healthy life expectancy. There is some, but not all
variation in healthy life expectancy explained by social support. Hence, 51.7% of the variation in
healthy life expectancy is explained by variation in social support. From the graph, we can see a
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significant standard error of an estimate, , and standard deviation of regression𝑠
ε

= 0. 169

slope, 𝑠
𝑏

1

= 0. 045.

The inference about the slope is using t-test:

Hypothesis statement, (no linear relationship)𝐻
0
: β

1
= 0

(linear relationship does exist)𝐻
1
: β

1
≠ 0

When ,α = 0. 05 𝑑𝑓 = 𝑛 − 2 = 156 − 2 = 154

From t-table, since this is a two-tailed test, there are two critical values:

Lower tail critical value ,− 𝑡
α/2

= 0. 025 𝑑𝑓 = 154 =  − 1. 976

Upper tail critical value , = 1.976𝑡
α/2

= 0. 025 𝑑𝑓 = 154

From RStudio, we also get p-value = 2.2e - 16.

Hence, we reject if test statistics, t > 1.976 or t < -1.976. By using RStudio, we get test𝐻
0

statistics, . Since of upper-tail critical value, we reject .𝑡 = 12. 838 𝑡 = 12. 838 >  1. 976 𝐻
0

There is sufficient evidence that social support affects health life expectancy.
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iv. Chi-Square test of independence

In this test, we need to divide the countries based on their continents to test if a relationship
exists between countries' continents and country income groups. The country income group is
from The World Data Bank (The World Bank Group, 2021). The Chi-square test determines
whether there is evidence of a relationship between them at the significance level of 0.05. The
hypothesis statement is shown below:

H0: No relationship between countries’ continents and income groups.
H1: Countries’ continents and income groups are dependent and relationships exist.

Find the critical value, using RStudio is with a degree of freedom (6-1)(4-3) = 15𝑥2 𝑥2 = 24. 996
and . The result of the two-way contingency table, which includes both the observedα = 0. 05
and expected counts, is shown below:

Countries’
Continents

Income Group

TotalHigh Income Upper Middle
Income

Lower Middle
Income Low Income

Obs. Exp. Obs. Exp. Obs. Exp. Obs. Exp.

Africa 1 14.712 5 11.538 19 11.538 20 7.212 45

Asia 13 15.038 14 11.795 15 11.795 4 7.372 46

Europe 29 13.077 9 10.256 2 10.256 0 6.410 40

North America 4 4.250 5 3.333 3 3.333 1 2.083 13

South America 2 3.269 7 2.564 1 2.564 0 1.603 10

Oceania 2 0.654 0 0.513 0 0.513 0 0.321 2

Total 51 51 40 40 40 40 25 25 156

By using Rstudio, we get the test statistic with . Therefore,𝑥2 = 95. 975 𝑝 − 𝑣𝑎𝑙𝑢𝑒 = 7. 519

since the test statistic value > the critical value, > . This shows that the test𝑥2 = 95. 975 24. 996
statistic falls within the critical region. Thus, the null hypothesis, H0 is rejected at α = 0. 05.
There is sufficient evidence to conclude that there is a relationship between the countries’
continent and income group.
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4.0 Conclusion

Though there has been much debate on the subject, the rankings of national happiness do
correlate with various quality of life factors. It is clear that GDP per capita, social support,
healthy life expectancy, freedom, generosity, and the absence of corruption contributes to a
happy nation. This is made evident by the results obtained from testing the hypothesis,
correlation, regression, and chi-square test of independence.

While conducting the study, we found that choosing the correct variables and determining
the calculation process is challenging. Nevertheless, the process enables us to learn to conduct
inferential statistical data analysis. One of the research findings deduces that the higher the
corruption perception does not necessarily equate to a higher rank in happiness. It gives an
unexpected result even though less corrupt nations are usually linked to happy people. However,
this applies to a small number of countries because the perception of corruption does contribute
to some extent.

Apart from this, a positive correlation between happiness score and freedom to make life
choices can also be observed. Furthermore, there is also sufficient evidence to confirm the claim
that social support does affect health life expectancy. Last but not least, the chi-square test of
independence is also conducted to determine if there is a statistically significant relationship
between country income groups and countries’ continents. The test concludes that there is a
connection between the countries’ continents and income groups. It can also be interpreted that
the country’s income group is based on the countries’ continents.

The tests conducted have proven that all of these elements are responsible for ranking a
country’s happiness. Thus, it is not a coincidence that countries like Finland, Denmark, and
Norway were among the happiest countries in the world in the 2019 report since all the
components have a significant relationship with each other. Hence, the data presented in the
World Happiness Report 2019 are verified to be accurate and valid.
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6.0 Appendix A

Diagram 1: World Happiness Report 2019 Dataset
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7.0 Appendix B

Table 1: Top 10 Countries Sample

Table 2: Top 10 Countries with Low Corruption

Table 3: Iceland in Ranked 4 with Low Score of Perception in Corruption
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