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Abstract: In recent years, the phenomenon of declining birth rates among younger generations has
been increasing due to various factors such as rising education costs, job concentration, climate change,
and a preference for single living. To address this issue, the government has implemented policies that
provide various incentives to encourage childbirth. However, without fundamental data analysis on
birth rates, the effectiveness of these policies cannot be reliably assessed. Therefore, this paper analyzes
trends in newborn births based on the population of individuals in their 20s and 30s. The analysis
employs correlation techniques to examine the relationship between various economic indicators and
birth rates. The data was analyzed for the interrelationship and impact among the number of marriages,
number of newborns, birth rate, consumer prices, economic growth rate, and population. Through this
approach, we identify key economic factors that significantly influence birth rates and explore
predictions regarding low birth rates. Finally, based on the research findings, we provide insights into
policies aimed at promoting childbirth.
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1. Introduction

Demographic changes, including shifts in population size, age structure, and geographic
distribution, are reshaping societies worldwide. These changes pose challenges and opportunities for
economic growth, social cohesion, and policy-making.

The world's population is projected to increase from 7.7 billion to 9.7 billion by 2050. This growth
is uneven, with significant increases in developing regions and stagnation or decline in more developed
areas. Also, many countries are experiencing a rise in the elderly population due to increased life
expectancy and declining birth rates. This shift affects labor markets, social security systems, and
healthcare services. There is a continuing trend towards urbanization, with more people living in cities
than in rural areas. Urban areas are becoming central to economic activity but also face challenges
related to infrastructure, housing, and sustainability [1, 27].

In recent years, OECD countries have experienced rapid changes in their population structure due
to aging and declining birth rates. The proportion of the elderly population is increasing, which leads
to a decrease in the working population and an increase in social burden. A decrease in the working
population has a negative impact on economic growth [37]. As the proportion of the young working
population decreases, the economically active population decreases, which leads to a decrease in
productivity and a slowdown in economic growth. In addition, aging causes economic pressure by
increasing health care costs and increasing the burden on pension systems. In such an aging society,
medical and welfare costs increase. This places a great burden on government budgets and increases
the tax burden on the younger generation [4, 57.

The most serious reflection of the change in population structure is the low birth rate. Low birth
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rate refers to the phenomenon of population shrinking due to a decrease in birth rate. This causes
significant changes in population structure and has various effects on society and economy [67. There
are various causes for low birth rate. There are economic causes such as increased childcare costs and
employment insecurity, and there are also social causes such as increased female economic activity and
delayed marriage and childbirth. In addition, the lack of effectiveness of government policies is also
being raised as a cause [77].

This low birth rate is causing various problems. First, the low birth rate leads to a decrease in the
working population in the long term, which hinders economic growth. In addition, the population
decline causes a shrinkage in the consumer market, which has a negative impact on the overall
economy. The low birth rate is also causing the problem of increased social costs. As the aging society
accelerates, the low birth rate increases the social burden on the aging generation. In addition, as the
elderly population increases, welfare costs increase, and the tax burden on the younger generation
increases. In addition, the low birth rate and the population outflow to the city are causing the
population decline in rural areas to worsen, resulting in the collapse of local communities [8-107].

Korean society is facing serious problems in all areas of society due to the ongoing low birth rate
phenomenon. Due to the decrease in the number of births, everything from early childhood education
and childcare facilities to universities is on the verge of extinction. The basic plan for low birth rate
and aging society was implemented in 2006 to try to recover the birth rate, but the effect was minimal.
The government invested a huge budget to implement policies related to low birth rates, but the birth
rate continues to decline. Many OECD member countries have also experienced low birth rates, but
among the countries that experienced the ultra-low birth rate phenomenon, 10 countries, excluding
Korea, have escaped the ultra-low birth rate phenomenon, and Korea is the only one among the 37
member countries with a total fertility rate of less than 1. There is a perception that the low birth rate
phenomenon is a global phenomenon, but the cases of countries that have recovered their birth rates
show that it is a problem that can be overcome.

Therefore, in this paper, we analyzed the birth trend of newborns according to the population in
their 20s and 30s, and conducted data analysis research on the relationship between various economic
indicators and birth rate. To this end, we conducted correlation analysis by comprehensively linking
consumer prices, marriage, economic growth, birth rate, and population. In addition, based on the
research results, we derived perspectives on policies to encourage birth.

2. Related Works

2.1. Regression Analysis

A statistical method that shows the relationship between two or more variables. This method,
usually expressed graphically, tests the relationship between the dependent variable and the
independent variable. The independent variable changes depending on the dependent variable, and
regression analysis attempts to find the answer to the most important factor in that change. Figure 1
shows an example of a regression analysis graph [11, 127.
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Figure 1.
Regression analysis grape.

2.2. Correlation Analysis

It is a statistical analysis method that measures the relationship between two variables. It is used
to determine what kind of relationship or association exists between variables. Correlation analysis
mainly focuses on measuring the linear relationship between two variables [1387. It measures the
degree of correlation between two variables by calculating the correlation coefficient. When
interpreting the results obtained through correlation analysis, you should consider not only the
correlation coefficient value but also the significance test results. The significance test is a statistical
procedure to determine whether the correlation occurred by chance or is actually meaningful [147.

2.8. Correlation Coefficient

It is the degree to which the degree of correlation is determined. It only indicates the degree of
association between two variables, but does not explain the causal relationship. Whether there is a
cause-and-effect causal relationship between two variables can be confirmed through regression
analysis to determine the direction, degree, and mathematical model of the causal relationship. The
correlation coefficient has a value from - to 1, with -1 indicating a perfect negative correlation, 0
indicating no correlation, and 1 indicating a perfect positive correlation. The closer the correlation
coefficient value is to 0, the weaker the correlation between the two variables. Figure 2 shows the
relationship diagram according to the correlation coefficient [15, 167].

r=-1 -1<r<0 r=0 O0<r<1 r=+1

Strong negative  Weak negative No correlation.  Weak positive ~ Strong positive
correlation. correlation. correlation. correlation.

Figure 2.
Correlation coefficient relationship diagram.
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2.4. Logistic Regression Analysts

Logistic Regression is a statistical method used to predict a binary dependent variable. It is mainly
used when the outcome variable is divided into two categories (e.g. success/failure, true/false, 0/1).
This technique estimates the probability of occurrence of the dependent variable through a linear
combination of independent variables. This type of statistical model (also known as a logit model) is
often used in classification and predictive analytics. Since the outcome is a probability, the dependent
variable is between 0 and 1. In logistic regression, the logit transformation is applied to the odds,
which is the probability of success divided by the probability of failure.

This method tests diftferent beta values over a number of iterations to optimize the log odds to best
fit. All of these iterations produce a log-likelihood function, which logistic regression tries to maximize
to find the best model parameter estimates. Once the optimal coefficients (or coefficients, if there are
more than two independent variables) are found, the conditional probabilities for each observation can
be computed, recorded, and summed to produce predicted probabilities. IFor binary classification,
probabilities less than 0.5 predict 0, and probabilities greater than O predict 1. After computing a
model, it is best practice to evaluate how well the model predicts the dependent variable, which is
called goodness of fit [177].

There are three types of logistic regression models, which are defined based on a categorical
response:

Table 1.
Logistic regression models.

In this approach, the response or dependent variable is essentially binary. That is,
there are only two possible outcomes (e.g., O or 1). Some popular examples
include predicting whether an email is spam or not, or whether a tumor is
malignant or not. This is the most commonly used approach within logistic
regression, and more generally, one of the most common classifiers for binary
classification [187.

In this type of logistic regression model, the dependent variable has more than
two possible outcomes. However, these values are not in any specified order. For
example, a movie studio wants to predict which movie genres moviegoers are
likely to see in order to market the movie more effectively. A multinomial logistic
regression model can help the studio determine the strength of the influence that
an individual’s age, gender, and whether they are in a relationship have on the
type of movie they prefer. The studio can then target its advertising campaigns
for specific movies to people who are more likely to go see that movie [197.

This type of logistic regression model is used when the response variable has
more than three possible outcomes, but these values have a defined order.
Examples of ordinal responses include a rating scale from A to I or a rating scale
from 1 to 5 [207.

Binary Logistic Regression

Multinomial Logistic Regression

Ordinal Logistic Regression

3. Data Analysis

In this paper, the data used for data analysis and prediction are population, birth rate, economic
growth rate, marriage rate, and price index. Since all data on marriage rate exist from 1994, data from
1994 onwards were used for analysis. From the collected data, a data set was created with eight pieces
of information, including consumer prices, number of marriages, birth rate, and economic growth rate.
Each piece of information consists of 28 pieces of data, and a model was proposed to analyze them by
classifying them as rising or falling (0, 1).

However, it is not easy to compare data for about 30 years at a glance. It is also difficult to
compare with other data. Therefore, as shown in Table 2, a data set was created based on eight pieces
of information, such as consumer prices, number of marriages, birth rate, and economic growth rate,
from the collected data. Each piece of information consists of 28 pieces of data, and a model is proposed
to analyze it by classifying it as rising or falling (0, 1).
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Data Set.
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Data analysis on independent variables was performed based on the constructed data set. Each
independent variable data was visualized, and the results are shown in Figure 3. The trend of the
independent variable is visualized as a decrease in the birth rate, but it is not possible to determine
what factors are causing the population to decrease. Therefore, the next analysis step was to conduct a
correlation analysis. Using correlation analysis, you can determine which factors have high weights
and which factors have low weights. Therefore, you can determine which factors have high weights
among the birth rate and each independent variable data.
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Figure 3.

Visualization of independent variables.
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Correlation analysis is an important analytical tool in the field of data analysis science that allows
us to discover important variables that other variables depend on. It plays an important role in
building machine learning models, allowing us to better understand the degree to which a pair of
variables are linearly related in data analysis. Therefore, in order to find out the correlation between
dependent and independent variables, a correlation matrix can be created to show the interdependence.

Figure 4 shows a heatmap graph derived through correlation analysis [217].
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Figure 4.
Heatmap with correlation analysis.

The results of the correlation analysis showed that there was a negative correlation of 86%
between the birth rate and consumer prices. In addition, there was a positive correlation of 49% and
94% between the economic growth rate and the number of marriages. In other words, it can be
determined that the marriage rate has the greatest correlation. In addition, it can be inferred that the
birth rate decreases as consumer prices rise. However, a large correlation coefficient does not
necessarily mean that there is a causal relationship.

4. Data Prediction

For data prediction, we performed analysis using logistic regression analysis. The results of the
logistic analysis are shown in Figure 5, and the test case was set to 30%.
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Figure 5.
The results of the logistic analysis.
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Accuracy indicates the proportion of correctly predicted samples among all predictions. The
accuracy in the given data is approximately 0.778. This means that the model accurately predicted
approximately 77.8% of the entire test data. Precision indicates the proportion of positive samples
predicted among positive samples. The precision in the given data is 1.0. This means that all positive
samples predicted by the model are actually positive. Recall indicates the proportion of positive
samples predicted by the model correctly as positive among the samples that are actually positive. The
recall in the given data is 0.5. This means that the model accurately predicted half of the actual positive
samples as positive.

Accuracy, precision, and recall are indicators for evaluating the performance of the model from
various aspects. If the accuracy is high, the model accurately performed the prediction overall, and if
the precision is high, the proportion of samples predicted to be positive is high. Also, if the recall is
high, the proportion of actual positive samples that the model accurately predicted as positive is high.
The results of the analysis show that the accuracy is relatively high, but the difference between
precision and recall is large. This means that the model tends to make many positive predictions but
not accurately predict actual positive samples. When evaluating the performance of a model, accuracy,
precision, and recall should be comprehensively considered.

The results of various analyses show that there is an 89% negative correlation between birth rate
and consumer prices. In other words, the higher the consumer price index, the lower the birth rate. Of
course, there may be additional reasons. This is because rising consumer prices can cause economic
instability. It is also because economic burdens increase. When living expenses, housing prices, and
education costs rise, people face economic burdens in living and educating. In addition, if the
employment situation worsens along with economic instability, it can affect the decision to have
children. When the unemployment rate rises, job opportunities are limited, household income
decreases, and this increases the burden, which affects the birth rate decrease.

5. Conclusion

The low birth rate problem is a social phenomenon that is being experienced in various countries
around the world, and it is especially prominent in developed countries and countries with economic
development. This low birth rate trend is analyzed as the result of a complex interaction of economic,
social, and cultural factors. In particular, Korea has the lowest birth rate in the world, with a total
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tertility rate of only 0.78 as of 2023. This is analyzed as the result of a complex interaction of various
factors such as the economic burden of childbirth and childrearing, housing issues, and career
interruptions.

Declining birth rates lead to population decline and aging in the long term. This can lead to slow
economic growth, labor shortages, and increased burdens on pension and welfare systems. In addition,
a shrinking working-age population can lead to a decline in the vitality of the economy as a whole,
with many effects on economic power, such as a shrinking consumer market and slowing innovation.
Population decline can lead to a decline in the vitality of local communities, as well as a weakening of
cultural and social solidarity.

Therefore, in this paper, we analyzed the birth trend of newborns according to the population in
their 20s and 30s, and conducted data analysis research on the relationship between various economic
indicators and birth rate. To this end, we conducted correlation analysis by comprehensively linking
consumer prices, marriage, economic growth, birth rate, and population. In addition, based on the
research results, we derived perspectives on policies to encourage birth.

As a result of the analysis, the correlation analysis between various independent variables led to
the conclusion that the birth rate and consumer prices are related. In other words, the higher the
consumer price, the lower the birth rate. When consumer prices rise, economic instability occurs,
which increases the economic burden. When living expenses, housing prices, and education costs rise,
people feel economic burdens such as food, clothing, and shelter as well as education and leisure. In
addition, if the employment situation worsens along with economic instability, it can affect the
decrease in the birth rate. For these reasons, rising consumer prices may be related to declining birth
rates, but various factors in individual circumstances and countries must also be considered, and
applying them comprehensively can produce accurate results.
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