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Abstract: The population growth trend in Guangxi is showing a steady upward trend, but it also
faces challenges such as population aging and declining fertility rates. To address these challenges,
this article uses a multivariate statistical model to predict population growth in Guangxi and
proposes a series of policy recommendations. The government should suggest optimizing the
population structure, encouraging childbirth to increase fertility rates, and strengthening care and
protection for the elderly. It should also strengthen talent introduction, improve talent treatment, and
attract more high-quality talents. Additionally, efforts should be made to promote the integrated
development of urban and rural areas, narrow the urban-rural gap, and promote balanced population
development. Furthermore, the government should strengthen population management and services,
improve population information management systems, and enhance management efficiency and
accuracy. These measures will contribute to the healthy, orderly, and balanced development of the
population in Guangxi, and provide strong support for the economic and social development of
Guangxi. In the future, Guangxi should deepen research on population issues and continuously
improve its policy system to adapt to the constantly changing population demands. Through
scientific predictions and policy adjustments, Guangxi is expected to make new breakthroughs in
population issues and inject new impetus into regional development.

1. Introduction

The population issue, as an important part of the national economy and people's livelihood, has
always been a key factor in China's economic and social development[1]. Guangxi, as an important
southern region of China, its population growth not only affects regional development, but also
relates to the strategic layout of the entire country. An in-depth analysis of the population growth in
Guangxi is of great significance for the social progress and economic development of the region
and even the country[2].

In the analysis of population growth in Guangxi, we used a multivariate statistical model as a
tool [3]. Multivariate statistical models pay more attention to the diversity and correlation of data,
which can more comprehensively reflect the complexity and dynamics of population growth [4].

When constructing a multivariate statistical model, we fully considered various population
indicators in Guangxi, such as birth rate, mortality rate, migration rate, etc., and used these
indicators as independent variables of the model [5]. Multivariate statistical models can not only
help us predict population growth, but also provide in-depth analysis of changes in population
structure. Through the model, we can understand the distribution of labor force population, elderly
population, and other age groups in Guangxi, and then analyze the impact of these changes on
regional economic and social development.

Multivariate statistical models also have their limitations. In practical applications, we need to
conduct comprehensive analysis based on the actual situation in Guangxi, combined with other
models and methods, in order to obtain more accurate and comprehensive conclusions.

The analysis of population growth in Guangxi based on multivariate statistical models can not
only help us better understand the population situation in Guangxi, but also provide important
decision-making support for regional social progress and economic development[6].
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2. Construction and selection of multivariate statistical models
2.1. Basic principles of multivariate statistical models

The analysis of population growth in Guangxi is a complex and multidimensional problem that
requires the use of scientific methods and tools to reveal its inherent laws[7]. In this process, the
multivariate statistical model, with its unique advantages, has become an important tool for us to
analyze the population growth in Guangxi.

As a powerful tool for data analysis, the core of multivariate statistical models lies in the
comprehensive analysis of multiple variables. In the analysis of population growth in Guangxi, we
not only need to consider the natural growth of the population, but also pay attention to the
influence of multiple variables such as policy factors, economic development, and educational
resources. Multivariate statistical models can incorporate these factors into a unified analytical
framework, reveal their inherent connections, and provide us with comprehensive and in-depth
insights [8].

When constructing and selecting multivariate statistical models, we have gained a deep
understanding of their basic principles, ensuring the accuracy and effectiveness of the model [9].
We use statistical methods to reveal the intrinsic relationship between population growth and
various variables based on sample data from Guangxi. Through the analysis of multiple statistical
models, we are able to more accurately grasp the dynamic changes in population growth in Guangxi
and the degree of influence of various factors on population growth. This not only helps us to
deeply understand the internal mechanism of population growth in Guangxi, but also provides a
scientific basis for the government to formulate relevant policies.

The multivariate statistical model has played an important role in the analysis of population
growth in Guangxi. Through its ability to comprehensively analyze multiple variables, we are able
to reveal the inherent laws of population growth and provide scientific support for decision-making.
We will continue to deepen the research and application of multivariate statistical models, and
contribute more wisdom and strength to the population development of Guangxi and even the whole
country.

2.2. Factors to Consider in Model Construction

When constructing a multivariate statistical model, we need to consider a series of factors to
ensure the accuracy, reliability, and practicality of the model. These factors cover multiple aspects
such as data characteristics, model assumptions, variable selection, and model complexity.

The characteristics of data are the foundation for constructing multivariate statistical models. We
need to carefully analyze the distribution of data, outliers, missing values, and correlations between
variables. The distribution of data determines whether we can use certain specific statistical
methods, while outliers and missing values need to be handled through appropriate methods.

The assumptions of the model are also important factors to consider when constructing
multivariate statistical models. Different statistical models have different assumptions, such as
linear regression models assuming that the relationship between variables is linear and that the error
term follows a normal distribution. When building a model, we need to ensure that the data meets
the assumptions of the model, or perform appropriate transformations on the data to meet the
assumptions.

The selection of variables has a crucial impact on the construction of the model. In multivariate
statistical models, we need to select independent variables that have a significant impact on the
target variable. This is usually achieved through methods such as correlation analysis, regression
analysis, or principal component analysis.

The complexity of the model is also one of the factors that needs to be considered when
constructing multivariate statistical models. An overly complex model may lead to overfitting,
where the model performs well on training data but performs poorly on new data. When building a
model, we need to balance the complexity and prediction accuracy of the model, and choose a
model that can meet the requirements and has a certain degree of generalization ability.

There are many factors to consider when constructing a multivariate statistical model, including
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data characteristics, model assumptions, variable selection, and model complexity. Only by fully
considering these factors can we construct accurate, reliable, and practical multivariate statistical
models. Table 1 clearly shows the factors considered in model construction.

Table 1 Factors considered in model construction

Factor Describe Importance
Characteristics of | Distribution of data, outliers, missing values, . ..
. . . Basic and critical
data and correlation analysis between variables
) Model specific assumptions, such as linear
Assumptions of . . L 1
relationships, normal distribution of error Ensure model validity
the model
terms, etc
. . . Improve model
Selection of Select independent variables that have a prov
. o . . prediction accuracy
variables significant impact on the target variable . e
and interpretability
The complexity of | Balancing model complexity and prediction Ensure model
the model accuracy to avoid overfitting generalization ability

3. Application and analysis of multivariate statistical models

Multivariate statistical models play a crucial role in the field of data analysis, as they can
effectively integrate multiple variables, reveal their inherent connections, and provide scientific
basis for decision-making. The application of multivariate statistical models is particularly
important in the analysis of population growth in Guangxi.

The population growth in Guangxi is not only influenced by natural factors, but also constrained
by various factors such as socio-economic and policy environment. Multivariate statistical models
can comprehensively consider these factors and accurately analyze the impact of each factor on
population growth by constructing mathematical models.

During the model construction process, we selected a suitable multivariate statistical model
based on the actual situation in Guangxi and made necessary optimizations and adjustments to the
model. By collecting and analyzing a large amount of sample data, we are able to reveal the
complex relationship between population growth and various variables. We also conducted rigorous
hypothesis testing and validation on the model to ensure its accuracy and reliability.

Through the analysis of multiple statistical models, we found that the population growth in
Guangxi shows obvious trends and characteristics. On the one hand, with the development of the
economy and social progress, the natural population growth rate in Guangxi is gradually decreasing;
On the other hand, external factors such as policy factors and educational resources have an
increasingly significant impact on population growth. These findings provide strong support for us
to formulate more scientific and reasonable population policies.

The application of multivariate statistical models in the analysis of population growth in Guangxi
not only improves the accuracy and depth of the analysis, but also provides scientific basis for
government decision-making. With the continuous enrichment of data and the continuous
improvement of models, multivariate statistical models will play a more important role in
population growth analysis.

4. Analysis of population growth in Guangxi based on multivariate statistical models

Guangxi, a land full of vitality and vitality, has always been closely monitored for its population
growth. In order to gain a deeper understanding of this complex phenomenon, we employed a
multivariate statistical model for analysis. This method can not only help us reveal the intrinsic
connections between multiple variables, but also provide scientific basis for government
decision-making.

When constructing a multivariate statistical model, we fully considered multiple influencing
factors of population growth in Guangxi. These factors include economic development, educational
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resources, medical and health conditions, policy environment, etc. By collecting and analyzing a
large amount of data, we have established a mathematical model that can reflect the relationship
between these factors and population growth.

The analysis results of the model show that the population growth in Guangxi is influenced by
multiple factors. Economic development is one of the important factors driving population growth.
With the rapid growth of Guangxi's economy, people's living standards continue to improve,
attracting more and more people to settle down. The richness of educational resources has also had
a positive impact on population growth. High quality educational resources have attracted a large
number of families to come and study, thereby driving the increase in population.

We also note that the impact of policy environment on population growth cannot be ignored. The
series of policies introduced by the government to encourage childbirth, such as increasing
maternity allowances and expanding the coverage of maternity insurance, have to some extent
promoted population growth. In addition, the improvement of medical and health conditions also
provides strong guarantees for population growth.

The application of multivariate statistical models not only provides us with a more
comprehensive understanding of the internal mechanism of population growth in Guangxi, but also
provides us with a basis for formulating more scientific and reasonable population policies. Based
on the analysis results of the model, we can formulate targeted measures, such as optimizing the
distribution of educational resources, improving the social security system, strengthening medical
and health construction, etc., to promote the healthy development of the population.

The analysis of population growth in Guangxi based on multivariate statistical models provides
us with a new perspective to examine this complex phenomenon. By deeply analyzing and
understanding the results of the model, we can better grasp the inherent laws of population growth
and contribute wisdom and strength to the population development of Guangxi and even the whole
country. Table 2 briefly summarizes the main influencing factors of population growth in Guangxi.

Table 2 Main influencing factors of population growth in Guangxi

The impact on

Influence factor Describe .
population growth
) . ) . fthe i
Economic Guangxi's rapid economic growth and One of the important
; . factors driving
development improved living standards )
population growth
Educational Rich educational resources attract families to . .
Drive population growth
resources come and study

The government has introduced policies to
encourage childbirth, such as increasing
maternity allowances and expanding the

To a certain extent, it

Policy environment promotes population

o growth
coverage of maternity insurance
Medical and health Improvement of medical and health Provide strong support
conditions conditions for population growth

5. Conclusions

The analysis of population growth in Guangxi is a complex and important task, which involves
the interweaving and influence of numerous factors. By using multivariate statistical models, we are
able to gain a more comprehensive and in-depth understanding of the underlying mechanisms of
population growth in Guangxi. The application of multivariate statistical models enables us to
comprehensively consider the impact of multiple variables such as economic development,
educational resources, and policy environment on population growth. By constructing mathematical
models, we have revealed the complex relationship between these variables and population growth,
providing a scientific basis for policy-making.

The analysis results of the model show that the population growth in Guangxi is driven by
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multiple factors. Economic development, the abundance of educational resources, and the
improvement of policy environment have all had a positive impact on population growth. We also
see that the improvement of medical and health conditions provides important guarantees for
population growth.

Through the analysis of multiple statistical models, we can not only understand the current
situation of population growth in Guangxi, but also predict its future development trends. This
provides important references for us to formulate population policies and optimize resource
allocation. The application of multivariate statistical models in the analysis of population growth in
Guangxi provides us with a new perspective to examine this complex phenomenon. It helps us
reveal the inherent laws of population growth and provides scientific support for government
decision-making. In the future, with the continuous enrichment of data and the continuous
improvement of models, multivariate statistical models will play a more important role in
population growth analysis, contributing more wisdom and strength to the population development
of Guangxi and even the whole country.
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