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Abstract

At the level of any society, income and expenditure and savings have played and continue to
play an important role both from a macroeconomic perspective and from a microeconomic
perspective.

The purpose of our paper is to identify the variables of influences between the revenues, the
expenses and the savings at a household level, by using the Principal Component Analysis. We
have used the results of a questionnaire conducted on a sample of 344 persons nationally
representative and we have used SPSS and Monte Carlo PCA in order to analyze the results and
Identify the principal components.
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1. Introduction

At the level of any society, income, expenditure and savings have played and continue to play an
important role both from a macroeconomic perspective (as a key element in the development of a
society) and from a microeconomic perspective (viewed at the household level, as a means of
describing living standards). of the population). Closely related to each other, they are key elements
that play an important role in the entire national economy.

Revenues, obtained from various sources, have been the basis for the development of
civilizations, both from the perspective of man as an individual, and of states, viewed in general.
Regarding Romania, one’s salary represents the most important source of income. Wages and other
income associated with them form the most important category of income, characterized by the
presence of the largest share in the structure of total household income.

The level, structure and dynamics of expenditures represent the main axes in characterizing the
standard of living of a country (from a macroeconomic perspective) but also of a household (from a
microeconomic perspective). Expenses incurred for the purchase of goods and services are called
consumer expenses. The standard of living in Romania is characterized differently, mainly
depending on the total income registered at the level of a family, in relation to the size of each
family and in close correlation with consumption expenditures structured on food, non-food
products and services.

Income is the main determinant of saving. The way in which individuals, respectively
households save can be differentiated depending on the social structure from which the members of
the respective household come. Depending on certain characteristics, individuals create their own
saving behavior. Usually, the reasons underlying the saving process correlate with certain
demographic variables of the population (age, environment, education).

The registration of a high standard of living is closely related to the incomes, expenses and
implicitly the savings of the population. Revenues, in view of the importance they reflect on the
fluctuation of expenditures and savings, can be seen both as a determining factor and as an
explanation of the level of development of the whole society.
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In a developed economy, a high level of income allows the registration of a higher volume of
consumption expenditures, and implicitly a higher percentage of the amounts intended for saving.

2. Theoretical background

The income of the population is a topic encountered over time alongside the development of
civilizations. Revenues, obtained from various sources, were the basis for the development of
civilizations, both from the perspective of man as an individual, and of states, viewed in general.
The correlation between the income level of a population and the living standard of that population
is based on a complex system of indicators. The analysis of this correlation involves the analysis of
the evolution of quality of life by highlighting all aspects that contribute to creating a descriptive
profile, in terms of level of culture, ways of spending free time, vacation destinations and time
allocated to them. have as a source of departure the results regarding a series of indicators, which
can be demographic in nature (income level, level of education, occupation) but also indicators of
social nature (level of expenditure, health, environment, access to media, level of culture). The
importance of knowing all these aspects derives primarily from the fluctuating nature of these
indicators.

Highlighting the values of each of these indicators is useful both at the political, economic and
social level. Increasing the value of one indicator can lead to an increase or decrease in the other.
With the evolution registered both at the scientific and technical level, there are changes in
different fields, thus contributing to significant increases in living conditions. But, equally, these
developments would not be possible without a good understanding of the importance of each aspect
of quality of life.

Specialists in the field (Marginean et al, 2002, p33) consider that the field of quality of life can
be defined by all the elements that refer to the physical, economic, social, cultural, political, health
situation, in which people carry, the content and nature of the activities they carry out, the
characteristics of relations and social processes. who participate, the goods and services they have
access to, the consumption patterns adopted, the way and lifestyle, the evaluation of the
circumstances and the results of the activities that correspond to the expectations of the population,
as well as the subjective states of satisfaction / dissatisfaction, etc.

3. Research methodology

The analysis was compiled based on responses of a sample of 344 people, the responses being
obtained through the collection methodology known as CAWI (Computer-assisted web
interviewing), which is also known as online interviewing. This implies the respondent to complete
the questionnaire directly into the browser, it appearing as a web page. It is a technique of data
collection, which major advantage is the speed of data collection. Sample structure is composed of
respondents aged 18-64 years. (Burlacu, 2016, 3188)

Ensuring sample representativeness is achieved by allocating a percentage of each demographic
variable, so that, once that percentage is reached, the questionnaire cannot be filled by new
respondents. Andrei (Andrei, 2001, 82) names this quota sampling method, and the condition of
obtaining a good sample is maintaining the designated rates (the percentage determined for each
variable).

The data was analyzed in SPSS, using the Principal Components Analysis, a factor analysis
technique in which aims to reduce the number of variables initially used, by taking into account a
small number of representative variable (Carbureanu, 2010, 188).

4. Findings

Due to a large number of variables that can influence the quality of life and standard of living, it
is necessary to identify those variables that are more important than others. Thus, certain analysis
techniques are used to simplify the process of analyzing a complex set of variables and, implicitly,
reduce the number of variables in order to increase the speed of data processing and identify the
best model that shows the relationships between data. Factor analysis consists in the use of a wide
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range of statistical techniques used to represent a set of variables in accordance with a small
number of hypothetical variables, called factors.

Principal Component Analysis (PCA) is one of the most widely used factor analyzes, both for its
ease of use and its ability to obtain a small number of linear combinations from a set of variables,
but also to retain as much information as possible from the initial variables.

In order to apply the Analysis in main components, we used SPSS. The database used in the
analysis consists of 11 questions and comes from the application of a statistical questionnaire to a
sample of 344 people, through the online collection method.

Table no. 1 SPSS coding of the analyzed questions

Question SPSS Coding
How old are you? Cod_varsta
What is the region of residence? Cod_regiune
In which of the following categories does your personal monthly

net income fall? Cod_venit
What is your current occupation? codgl
What is the last level of education completed? codq2
Please appreciate how was the level of income in your household

in the previous year, compared to that of acquaintances / friends? codq3
Please assess (estimate) the level of income in your household in

the current year compared to the previous year? codq4
Think about the current situation of your household, how do you

appreciate the income at the moment? codg5
Are you used to saving on a monthly basis? codq6

Please appreciate, using the answer below, to what extent do you
cope with household expenses (please think, compared to other

acquaintances / friends of yours)? codq7
In the previous year did you go on holiday with the other members
of your household? codg8

Source: own analysis
Output resulting from the application of Principal Component Analysis consists of a series of

results such as: correlation matrix, KMO and Bartlett test, total variance explained, Scree Plot
graph, component matrix and component matrix after rotation.
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Figure no. 1. Correlation Matrix
Correlatlon Matrix®

tockargta  codreqiune codvenit cadgl codi? codg3 codgd codes cadge codyg? codgd

Carralsiion codvarsia 1.000 164 A14 054 At 035 -.034 -5 =] 025 021
codragiang 164 1.000 igl - 01 125 048 051 .Lar 026 055 -.040
cochenit 1ML 016 1000 - 181 Al 418 196 7R -176 344 - 245
codal -.054 -.067 -131 1.000 -189 -108 -.030 -113 054 -.080 103
codg2 161 145 116 -163 1.000 078 -.062 A30 - 036 vz - 1560
cndg3 25 4% 418 1040 o7 1 .00 236 £54 236 Al 135
codid -4 iy 196 -3 -0z 236 1.00Q .30 -0a .350 -100
codgs -0Cs .0a7 A76 -1113 130 564 .3ad 1.000 -.260 (BA0 -322
codnf aea o026 176 Q5L 036 238 i i 100 240 135
codgy -0Z5 055 344 -.0%0 o7z 5 .350 E30 =240 1.000 -.333
codgd -0 -.040 145 103 -160 -.138 -100 -.322 135 -.313 1.000

Sig {1-@iled]  codvarsia ans 117 154 ana 26 ar 453 04 214 45
codraguna ac .84 130 .o A8z A2 036 s 54 il
codvenit 7 .34 acd .oog il il ] .Lao o .ooa fifa]s
codgl 154 130 nae ana 022 283 18 1567 043 128
codg2 aca .on4 fife]H acd 083 e .Las 253 .ogz .Im
codg3d 261 82 il 022 .03 il ] .Lao .Don .ooa fifa]s
codgd 7 172 nae i) (il nan a0 e2A ana 13z
codgh 463 036 .0an M3 i i) .ana aon .ana .ao
codgs g3 T i} 167 253 i) 413 .Lao .ooa fifa]s
codg? A 164 nae a43 oaz nan ana a0 aon 1ac
codgd 33 20 .0an azg .om e} 03z .Lao aon .ana

a. Detemrvinant= 138

Source: SPSS

Figure no. 2. KMO and Bartlett’s Test
KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 788
Bartlett's Test of Approx. Chi-Square GV6.588
Sphericity df 55

Sig. 000

Source: SPSS

Given that the KMO test indicates a high value (closer to 1 than 0) and Chi-Squared registers a
value equal to 676,588, which corresponds to a significance level less than 0.05 (Sig. = 0.000),
considers that there is a strong link between the analyzed data. Therefore, the null hypothesis
(independence hypothesis) is rejected and, therefore, there are a number of common factors that
allow the application of Principal Component Analysis.
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Figure no. 3. Total Variance Explained

Total Variance Explained

Raotation
sums of
Squared
Initial Eigenvalues Extraction Sums of Squared Loadings Loadings®

Component Total % ofVariance  Cumulative % Total % ofVariance  Cumulative % Total

1 3.054 27.765 27.765 3.054 27.765 27.765 2,846

2 1.431 13.006 40.771 1.431 13.006 40,771 1.650

e 1.122 10.201 50.972 1.122 10.201 50.972 1.247

4 .943 8.569 59.542

5 .g84 8.040 67.581

G 782 7106 T4.687

) T4 6.737 81.424

] 652 5823 87.347

g 628 5711 93.058

10 459 4172 97.230

11 305 2770 100.000

Extraction Method: Principal Component Analysis.
a. When components are correlated, sums of squared loadings cannot be added to obtain a total variance.

Source: SPSS

Regarding the Total Explained Variation, 11 main components were identified. Of these, the
first 3 meet the selection criteria (Total Initial Eigen Values> = 1). The variation explained by each
factor is distributed as follows: 27,765% for the first factor, 13,006% for the second factor and,
respectively, 10,201% for the third factor. Thus, the cumulative variation explained by the 3 factors
15 50,972%.

Through the rotation method, the first factor loses its saturation level in favor of the other two.

Figure no. 4. Scree Plot

Scree Plot

Eigenvalue

1 2 3 4 5 § 7 8 9 10 11

Component Number

Source: SPSS
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The eigenvalues for all 11 main components are represented graphically in a sequence of main
factors. An important observation is that, although the total variation indicated the existence of 3
main factors, the graph shows a sharp decrease between the first two, followed by a linear decrease.
This aspect recommends the use of only two factors instead of three.

Following this hypothesis, a parallel analysis was performed by using the Monte Carlo PCA
program, which allowed the replication of the 3784 (344 respondents * 11 variables) by generating
100 sets of random data.

The parallel analysis generated the below results:

Figure no. 5. Monte Carlo PCA results for 100 replications of the 11 variables

S/1e/2020 g:01:32 PM
Humber of wvariables: 11
Humber of subjects: 244
Number of replications: 100
L o o o R  REmEE s E e
Eigenvalue $ Random Eigenvalue Standard Dewv
e

1 1.28g8 L0476

2 1.2041 L0307

3 1.1481 .02g2

4 1.094 .02g2

5 1.0424 .0234

] 0.59976 L0210

T 1.5%4E5 L0246

g ).8975 .0248

9 ).B529 L0280

10 1.794 L0338

11 1.7341 .0362
e
S/1e/2020 g:01:33 P

Monte Carlo PCA for Parallel Analysis
22000 by Marley W. Watkins. All rights reserved.
A O A o S )

Source: Monte Carlo PCA

In order to perform a rigorous analysis, the main factors will be considered those whose own
value is greater than the results of the parallel analysis.

Table no. 2 Comparations between the Eigenvalues results between SPSS and Monte Carlo PCA

Factor SPSS Monte Carlo PCA
1* 3.054 1.2868
2% 1.431 1.2041
3* 1.122 1.1481
4 0.943 1.0949
5 0.884 1.0424
6 0.782 0.9976
7 0.741 0.9465
8 0.652 0.8975
9 0.628 0.8529
10 0.459 0.7949
11 0.305 0.7341

Source: own analysis

Taking into account the table above, as well as the graph of eigenvalues, the analysis will be

redone by limiting the main factors taken into account by SPSS to two.
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Figure no. 6. SPSS PCA Analysis for 2 factors

ﬂﬁ Factor Analysis: Extraction >
Method: |Principal components ht
Analyze Display
@ Caorrelation matrix [ Unrotated factor solution
© Covariance matrix [+ Scree plat
Extract

@ Based on Eigenvalue
Eigenvalues greater than:
@ Fixed number of factors

Factors to extract:

Maximum lterations for Convergence:

|continue | [ cancel || Heip |

Source: SPSS

The results of KMO and Sig have not changed, and the table of Total Explained Variation takes
the following form:

Figure no. 7. Total Variance Explained for the 2 factors analysis

Total Variance Explained

Rotation
Sums of
Sguared
Initial Eigenvalues Extraction Sums of Squared Loadings Loadings®

Component Total % ofVariance  Cumulative % Total % ofVariance  Cumulative % Total

1 3.054 27.765 27.765 3.054 27.765 27.765 2.899

2 1.431 13.006 40771 1.431 13.006 40.771 1.576

3 1122 10.201 50972

4 843 B.569 58542

4 884 8.040 67.581

B 782 7.106 T4.687

7 NN B.737 81.424

B 652 58923 87.347

9 628 5711 93058

10 459 4172 97.230

1 305 2770 100.000

Extraction Method: Principal Component Analysis.
a. When components are correlated, sums of squared loadings cannot he added to obtain a total variance.

Source: SPSS

The highest eigenvalue (3,054) corresponds to the first factorial axis, which explains 27.765% of
the initial inertia of the point cloud. The first two factorial axes explain 40,771% of the total inertia.
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Figure no. 8. Component Correlation Matrix

Component Correlation

Matrix
Component 1 2
1 1.000 18
2 118 1.000

Extraction Method: Principal
Component Analysis.
Rotation Method: Oblimin with
Kaiser Mormalization.

Source: SPSS

Component Correlation Matrix analysis indicates a low value between the two factors analyzed
(0.118 <0.3), which means that there is no strong link between the two factors.

Figure no. 9. Pattern Matrix

Pattern Matrix®

Component

1 2
codgs 843
codg? 822
codg3 734
codvenit H45 308
codod 832
codgd - 477
codgf -.434
codg2 q22
codvarsta B13
codagl -462
codregiune A62

Extraction Method: Principal
Component Analysis.
Rotation Method: Oblimin with
Kaiser Mormalization.

a. Rotation converged in 4
iterations.

Source: SPSS

The Patterns Matrix contains the data obtained after applying the rotation of the factors and
allows the construction of the structure of the two factors:

e Factor 1 consists of codq5 (Think about the current situation of your household, how do you
appreciate the income at the moment? - 0.843), codq7 (Please appreciate, using the answer
below, to what extent do you face the expenses from the household (please think, compared to
other acquaintances / friends of yours)? - 0.822) and, respectively, codq3 (Please appreciate how
was the level of income in your household in the previous year, compared to that of
acquaintances / friends? - 0.734)

e Factor 2 consists of codq2 (What is the last level of education completed? - 0.722)
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5. Conclusions

The results obtained are useful in identifying those factors that significantly influence the
standard of living. The importance of knowing how each factor influences the standard of living
derives primarily from the fluctuating nature of these indicators. Highlighting the values of each of
these indicators is useful both politically, economically and socially. Increasing the value of one
indicator can lead to an increase or decrease in the other. With the evolution registered both at
scientific and technical level, there are changes in different fields, thus contributing to significant
increases in living conditions. But, equally, these developments would not be possible without a
good understanding of the importance of each aspect of quality of life.
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