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Abstract. With the development of computer technology, algorithm recommendation systems have 
been widely used in intelligent transportation, urban planning, and other fields. Aiming at the current 
problems in public management in China, this paper proposes a dimensionality reduction calculation 
method, and uses the improved particle swarm optimization algorithm to analyze and evaluate the 
dimensionality reduction process. With the expectation of providing some reference value and ideas 
for solving practical application problems, a corresponding relationship equation is established with 
the minimum expected value as the objective function to solve the corresponding optimal solution, 
the evaluation results of system performance indicators and comprehensive scoring criteria under 
relevant parameters and constraints are given. The test results show that the visualization effect of 
the dimensionality reduction visualization model for public management research based on the 
algorithm recommendation perspective is over 90%. 
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1. Introduction 

Currently, algorithm recommendation technology has been widely used in multiple fields, with the 
main application being to process and analyze specific data [1-2]. Currently, there are many methods 
for solving certain problems. However, for different types, different periods of time, or different 
preferences, when the optimal solution is obtained, the algorithm is stereotyped and cannot provide 
an effective solution as a whole. In addition, for some special situations, recommendation results can 
be improved by improving the existing data with high similarity and significant features or keyword 
characteristics to meet user needs and achieve their own value creation goals [3-4]. 

Many scholars have studied recommendation algorithms. Some scholars believe that the 
optimization problem of algorithm recommendation systems is mainly through analyzing existing 
data to obtain the optimal solution. Under traditional technical conditions, due to differences in 
information asymmetry, user behavior patterns, and perceived preferences between users and 
computers, the parameters provided by the algorithm differ [5-6]. Other scholars have proposed the 
basic idea of algorithm recommendation: based on known information and through analysis of data, 
user groups that may have similar preferences and differences are divided into different categories, 
and the objects included in the algorithm can be inferred based on factors such as the degree of 
similarity and behavioral tendencies among users [7-8]. Therefore, this article explores the 
dimensionality reduction visualization of public management research based on the algorithm 
recommendation perspective. 

In the era of network information, the personalized needs of users have also changed. The 
algorithm recommendation system provides a new method to solve the above problems. In this paper, 
the algorithm is dimensionally reduced. Firstly, it introduces the relevant theories used to solve the 
problem that algorithms cannot support key technologies such as user data mining and data analysis. 
By comparing the differences and similarities in different applications in different fields, it elaborates 
the method and specific process of implementing the optimal personalized recommendation based on 
the improved model. 
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2. Discussion on Dimensionality Reduction and Visualization in Public 
Management Research from the Perspective of Algorithm Recommendation 

2.1 Algorithm Recommendation Technology 

In the field of public management, algorithm recommendation technology is a new solution aimed 
at providing personalized and diversified services to users. It optimizes system performance 
indicators by analyzing, processing, and filtering data stream information. At the same time, it can 
adjust or expand system functions to meet the needs of applications required under specific goals 
based on different user needs, and it can also convert computational formulas into statistical methods 
that are commonly used in computer language and machine vision technology [9-10]. In order to 
achieve dimensionality reduction and visualization characteristics of algorithm recommendation 
systems and reduce application complexity, research fields need to establish appropriate, efficient, 
practical, high-performance, widely applicable, and historical contribution rate collaborative filtering 
algorithms to solve this problem. The research focus of algorithm recommendation systems is on 
optimizing data. The purpose is to use dimensionality reduction ideas to convert some information 
that has high usage value and performance index requirements and is difficult to obtain accurate 
predictions into relevant information that can be understood by computers and recognized by 
corresponding users. At the same time, in order to further improve the universality of computing 
results in different application fields Comparability and accuracy have certain advantages [11-12]. 
The formula is shown in Equation 1: 
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By combining traditional methods with modern data analysis techniques, we can improve existing 
resource allocation methods and achieve new ideas such as collaborative filtering and dynamic 
updating. At the same time, we introduce predictive evaluation index systems and prediction models 
based on unstructured information to improve the matching degree between users' algorithm and 
application requirements in different scenarios. Reduce costs through analysis, control, and 
coordination of information flow and data processing methods. 
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With the rapid development of current network technology, it is necessary to incorporate various 
elements involved in the calculation process when optimizing systems. For example, dynamic 
generation algorithms can be used to solve static problems, while for dynamic problems, finite length 
structural methods should be used to solve the optimal solution, that is, using minimum time to obtain 
the most accurate results. In the context of the development of modern network technology, the 
application fields continue to expand after the rise of new technologies such as information sharing 
and data mining. Based on algorithm recommendation systems, a dynamic optimization method is 
proposed to solve practical problems [13-14]. It can determine the corresponding search scope and 
search time interval based on the current location of the user, and can also make optimal choices 
based on the user's surrounding environment and other relevant factors, so as to achieve the best effect 
and maximize its benefits. When conducting information retrieval, users need to provide a query 
statement based on their preferences and interests to the system, and convert this requirement into 
corresponding query statements. When a user enters a keyword and obtains the answer corresponding 
to the keyword, or the answer is known or unknown, they can return the search results to him. At the 
same time, they can also achieve functions such as calculation, analysis, and prediction of 
recommended items by matching key words and related content. 
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2.2 Dimension Reduction Visualization 

Dimension reduction visualization refers to reducing the dimensions of data and visualizing data 
to better understand and analyze data. In high-dimensional data, the distance and similarity between 
data points are often difficult to visually represent and understand, so it is necessary to reduce the 
dimension of the data to enable it to be represented and displayed in two-dimensional or three-
dimensional space. Common dimensionality reduction visualization methods include principal 
component analysis, etc. These methods can map high-dimensional data into a low-dimensional space 
and preserve the main features and structural information of the data, thereby intuitively representing 
and understanding the distance and similarity between data points. At the same time, through visual 
means, it is possible to more intuitively discover the rules and characteristics in data, providing 
support for data analysis and decision-making. Dimension reduction visualization is widely used in 
data mining, machine learning, image processing, and other fields. For example, in image processing, 
high-dimensional image data can be dimensionally reduced and visually represented to better 
understand and analyze the characteristics and structure of the image. In machine learning, high-
dimensional datasets can be dimensionally reduced and visually represented to better understand and 
analyze the distribution and characteristics of data, thereby selecting appropriate models and 
algorithms. By studying the personalized recommendation behavior of users through algorithms, 
individuals can search for the optimal solution to specific targets under uncertain conditions. When 
solving practical problems, algorithm recommendation techniques can be applied to relevant 
algorithms to achieve dimensionality reduction [15]. It is based on existing research results and 
combines relevant theories to establish models to achieve optimal solution optimization, decision-
making, and other functions, so that users can make the most reasonable choices within a limited time, 
and achieve the goal of maximizing service to the needs of various areas of our lives. There are also 
many applications of dimensionality reduction visualization in public management. One is policy 
making, which requires analyzing a large amount of data. Dimension reduction visualization can 
reduce the dimensions of data and visually represent it, in order to better understand and analyze the 
data, thereby formulating more scientific and effective policies. The second is performance evaluation. 
Performance evaluation requires the evaluation and comparison of various indicators. Dimension 
reduction visualization can reduce the dimensions of indicators and visually represent them, in order 
to better understand and analyze the relationships and trends between indicators, thereby achieving 
more accurate and scientific performance evaluation. The third is urban planning. Urban planning 
requires the analysis and comparison of a large amount of urban data. Dimension reduction 
visualization can reduce the dimensions of urban data and visually represent it, in order to better 
understand and analyze the structure and characteristics of cities, thereby achieving more reasonable 
and scientific urban planning. Fourth, social investigation. Social surveys require the analysis and 
comparison of a large amount of data, and dimensionality reduction visualization can reduce and 
visually represent data to better understand and analyze data, thereby achieving more accurate and 
scientific social surveys. In summary, dimensionality reduction visualization has a broad application 
prospect in public management, which can help governments and public institutions better understand 
and analyze data, and formulate more scientific and effective policies and plans. At the same time, 
dimensionality reduction visualization can also help the public better understand and participate in 
public management, and achieve more open, fair, and democratic public management. 

2.3 Public Management Research 

Public management research refers to the research and exploration of the theories, practices, and 
methods of public affairs and public organization management. Public management research includes 
multiple fields such as government management, social organization management, public service 
management, and public policy management, aiming to improve the efficiency, fairness, and 
democracy of public management, and promote social development and progress. The purpose of 
public management research is to solve the problem of information asymmetry, allocate social 
resources rationally, and improve the efficiency of government services. Currently, algorithms based 
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on data mining technology and machine learning are widely used in optimizing recommendation 
systems to analyze user behavior. Push corresponding messages and suggestions through user 
preferences and usage habits, and adopt targeted strategies to guide the development of different 
groups in the appropriate direction based on their characteristics. Return the results to relevant 
departments or institutions and provide corresponding solutions to achieve reasonable allocation of 
resources, promote social harmony, stability, and sustainable and healthy development. The main 
contents of public management research include: 

(1) Public Management Theory: Public management theory is the foundation of public 
management research, including theoretical research on the definition, nature, objectives, principles, 
methods, and other aspects of public management. 

(2) Public Policy Research: Public policy research is an important branch of public management 
research, including research on policy formulation, policy implementation, policy evaluation, and 
other aspects. 

(3) Organization Management Research: Organization management research is one of the core 
contents of public management research, including research on organizational structure, 
organizational culture, organizational change, and other aspects. 

(4) Public service research: Public service research is another important branch of public 
management research, including research on the supply, demand, quality, and other aspects of public 
services. 

The development trends of public management research include: 
(1) Interdisciplinary research: Public management research needs to span multiple disciplines such 

as political science, economics, sociology, psychology, and achieve interdisciplinary research and 
communication. 

(2) Digital transformation: Public management research requires the use of information technology 
and digital means to achieve data collection, analysis, and visualization, and improve management 
efficiency and public service quality. 

(3) Globalization perspective: Public management research needs to pay attention to globalization 
trends and international comparisons, learn from and absorb advanced international experience, and 
promote the modernization and internationalization of public management. 

The development process of public management theory can be divided into three stages: The first 
stage is traditional public management theory, which mainly emphasizes the standardization and 
efficiency of administrative management, with scientific management and administrative institutions 
as the core, reflecting the development trend of modern administrative management. The second stage 
is the new public management theory, which mainly emphasizes marketization, competitiveness, and 
democratization, with market mechanisms and social cooperation as the core, reflecting the 
transformation and innovation of public management. The third stage is the public governance theory, 
which mainly emphasizes the coordinated governance between the government and society, with 
public participation and social networks as the core, reflecting the socialization and democratization 
of public management. In practical applications, public management theories need to be constantly 
innovated and improved in combination with specific management practices and social needs to 
achieve more scientific, effective, and democratic public management. 

3. Experimental process of Dimensionality Reduction and Visualization in 
Public Management Research from the Perspective of Algorithm 
Recommendation 

3.1 Public Management Research Dimensionality Reduction Visualization Model Based on 
Algorithm Recommendation Perspective 

The dimensionality reduction visualization model for public management research based on the 
perspective of algorithm recommendation (as shown in Figure 1) is a public management research 
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method that utilizes a combination of algorithm recommendation technology, dimensionality 
reduction analysis, and visualization technology. By analyzing a large number of complex public 
management data, the main features and rules are extracted, providing scientific basis for policy 
making and decision-making. During the implementation of algorithm recommendation, in order to 
better reflect the advantages of this method, it is necessary to optimize it. When traditional data 
mining technology cannot provide accurate information, it can be solved by using tools such as 
computer technology and database. By transforming the calculation model into a visual representation, 
a graph of the relationship between the content of interest to the user and the corresponding target 
can be obtained, which can help the user discover and handle the relationship between unknown 
events and known states. Using algorithms to establish corresponding mathematical expressions, it 
can visually express the knowledge points and related variable values required in different types of 
application scenarios. Collect relevant data from various aspects of the public management field, and 
clean and preprocess the data to ensure the quality and reliability of the data. Analyze and model the 
data using algorithm recommendation techniques such as machine learning and data mining to 
discover the main characteristics and association rules in the data. At the same time, this article also 
uses dimensionality reduction analysis methods such as principal component analysis and factor 
analysis to convert high-dimensional data into low-dimensional data for subsequent visual analysis. 
After that, visualization techniques such as charts and maps are used to visually present the 
dimensionality reduced data to facilitate observation and analysis of the relationships and trends 
between the data, and to interpret and apply the visual analysis results, providing scientific basis and 
reference for decision-making in public management. This model can be applied to data analysis in 
various fields of public management, such as government governance, social organization 
management, public services, etc., helping to discover hidden laws and trends in data, and improving 
the efficiency and quality of public management. 
 

 
Figure 1. The dimension reduction visualization model of public management research based 

on the algorithm recommendation horizon 

3.2 Public Management Research Based on Algorithm Recommendation Perspective 
Dimension Reduction Visual Model Performance Testing 

The dimensionality reduction visualization model of the algorithm can intuitively reflect the 
system performance during testing, and there are differences in the value requirements of data mining 
for different fields, application scenarios, and users. Therefore, in order to more effectively utilize the 
calculated results to optimize the recommendation collaborative filtering technology. In order to 
better evaluate the performance of the algorithm, this article uses a test case based approach to analyze 
and study user behavior data. Based on the user preference model and historical scoring results, it is 
necessary to predict the priority that may be given to an attribute in the recommendation list under 
different circumstances. It is necessary to select a representative public management dataset, and pre 
process and clean the data to ensure the accuracy and reliability of the data, Test and evaluate the 
accuracy and efficiency of the model, including the accuracy of algorithm recommendations, the 
efficiency of dimensionality reduction analysis, and the interactivity of visual analysis. Then, by 
calculating factors such as the proportion of the correlation coefficient between the corresponding 
objective function value of the algorithm and the current optimal interval value when other conditions 
remain unchanged, as well as the average threshold corresponding to the parameter, determine the 
evaluation indicators and standards for dimensionality reduction effectiveness of the algorithm based 
on test cases. After that, the results of the model are interpreted and tested for applicability to 
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determine whether the analysis results conform to the actual situation, and can provide scientific basis 
and reference for public management decision-making. 

4. Experimental Analysis of Dimensionality Reduction and Visualization in 
Public Management Research from the Perspective of Algorithm 
Recommendation 

Table 1. Test parameters of dimension reduction visualization model performance for public 
management research 

Test node Robustness(%) Serviceability(%) Precision(%) Recall(%) 
1 87 95 93 80
2 84 98 95 86
3 89 94 93 86
4 80 95 97 84
5 85 94 94 82

 
In the actual data processing process, algorithms need to analyze a large amount of information, 

and user requirements are complex and difficult to quantify. Therefore, in order to achieve better 
coordination between recommendation systems and application strategies, it is necessary to study the 
corresponding results in different situations. From the perspective of users, this article describes the 
current evaluation index system based on the theory of dimensionality reduction visualization, its 
corresponding calculation methods, data processing models, and other content, and proposes a new 
solution strategy based on this. Table 1 shows the test data of the dimensionality reduction 
visualization model. Through analysis, conclusions are drawn and corresponding suggestions are 
given to promote the application in practice for the purpose of improving the recall rate. At the same 
time, some feedback information generated during problem solving can be viewed from a data 
perspective, so as to continuously improve the defects and deficiencies in the algorithm. 

 

 
Figure 2. Model visualization effect 

 
Figure 2 shows the performance test analysis of the algorithm, and it can be concluded that the 

visualization effect of the dimensionality reduction visualization model for public management 
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research based on the algorithm recommendation perspective is above 90%. Through the above 
analysis of algorithm recommendation horizons, it can be seen that in the traditional public 
management field, data mining and data visualization technology applications have achieved good 
results. However, with changes in factors such as the amount of user information obtained, usage 
time, and requirements, and a series of factors such as higher and stricter standards for policy 
formulation proposed by relevant government departments, the improved algorithm can solve the 
current problem more efficiently and accurately. 

5. Conclusion 

With the advent of the information age, algorithm recommendation technology is also 
continuously developing, and improving optimization algorithms is a key issue in current research 
that needs to be addressed. This article analyzes and compares the existing literature and existing data 
and finds that there are certain similarities between them. Based on public management related 
theories, application fields, and user needs, an optimal hybrid prediction model for computing 
environments is proposed. Finally, taking a mobile internet company as an example, the impact of 
this method on system performance improvement is studied and suggestions and strategies are given 
to improve the effectiveness of collaborative filtering recommendation algorithms in practical 
applications, improve the improved algorithms, and reduce user information leakage rates. 
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