
A Platform for Intelligent Funding Information
Management System for Colleges

and Universities Based on Random Forest
Algorithm

Ying Wang(B)

Shandong Institute of Commerce and Technology, Jinan, Shandong, China
yingwang112233123@163.com

Abstract. As for the financial aid information management for students with
financial difficulties, due to thewide range of financial aid and subsidy objects, var-
ious subsidy types, inconsistent time and complicated subsidy review and approval
processes, the work of subsidy information management staff are very headache,
and it is difficult to improve work efficiency. With the increasing complexity and
difficulty of poverty aid work in colleges and universities (CAU), the advantages
of informatization are used to integrate poverty aid work into the management of
CAU. The random forest algorithm screens and organizes data, realizes intelligent
information management, and enhances precise funding for poor college students.
This paper uses the B/S structure to build the platform architecture of the funding
information management system, and sets up multiple functional modules for the
system. After the system design is completed, the CPU, memory and disk usage
of the system are tested. It is found that with the increase of concurrent users, its
the share has also increased. In the system, the informatization of financial aid
application and poverty identification management has been realized, the identi-
fication work can be completed more concisely and efficiently, and the update of
student poverty information is also very convenient.

Keywords: Random Forest Algorithm · Poverty Funding · Funding Information
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1 Introduction

With the development of “Internet + ” and technology, emerging technologies repre-
sented by computers are rapidly iterating, and we have felt significant changes in all
areas of our economic and social life. The arrival of the information age is no longer
dependent on our will. Promoting the management informatization in the field of finan-
cial aid for poor students is an important component of education informatization, which
is not only conducive to improving the level of school subsidy management, but also an
important means to use informatization to improve students with financial difficulties to
have a greater sense of gain.
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Research on the construction of funding information management systems has
received extensive attention. Informatization is one of the key directions of college
management work, and student financial aid is also an important task of college student
management. The quality of its informatization construction directly affects the reform
of college management models and the improvement of office efficiency. Therefore,
many CAU attach great importance to the process of student financial aid information
management [1]. A school has built a student informationmanagement platform for poor
college students, which can help counselors and financial aid staff to collect and organize
college students’ information, clean, store, query, modify and share the information, and
store the data in the database. Greatly improving the management efficiency of student
financial aid is also one of the important measures to scientifically and standardize finan-
cial aid management [2]. The management of financial aid for students in difficulties in
a technical college has always been the focus of the school. However, due to historical
reasons, the existing work of students in difficulties is completely done by hand., affect-
ing the progress of student loans and subsidies for difficulties. On the other hand, manual
operations are not in line with the construction of information-based universities. There-
fore, the school proposes to abstract and improve the financial aid management system
for difficult students. Provide a complete software engineering design [3]. Although
many schools have established financial aid information management systems to solve
the problem of lowmanagement efficiency, the functions of these systems are not perfect
and need to be improved.

This paper first introduces the concept and algorithm model of the random forest
algorithm, then builds the funding information management system architecture based
on the B/S model, analyzes the functions of the system modules, and then tests the
concurrent performance of the system to verify whether the system performance meets
the operating requirements. This paper implements a systematic funding application
process and poverty identification management process.

2 Random Forest Algorithm

Random forest is a classifier containing multiple decision trees. It judges the input
features throughmultiple decision trees, outputs the results respectively, and then obtains
the final result of the random forest according to the results of all sub-classifiers. Its output
is jointly determined according to the output of all decision trees it contains [4].

Random forest is composed of multiple decision trees, and hundreds of decision
trees form a “forest”, which is also the main embodiment of the essential integration
idea of random forest. The process from a single tree to a forest is solved. The problem
of overfitting of a single decision tree increases the noise tolerance of the model [5].
There is also a big feature in the random forest algorithm - the Bagging method. Bagging
algorithm is a method of combining weak learners in random forest algorithm. It mainly
acts on the sampling of sample set and the aggregation strategy ofweak classifiers. It is the
basis of random forest algorithm and is a typical representative of ensemble learning. The
ensemble learning includes multiple individual learners. Individual learners in ensemble
learning are sometimes the same, for example, individual learners in random forests
are decision trees; individual learners in ensemble learning can also be different. For
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example, the combination of support vector machine and decision tree to solve the
problem [6, 7].

D(x) = 1

S

∑1

i=1
H (1)

H = {h(x, θ t)} (2)

Among them, H is multiple decision trees in the random forest model, and h(x, θt),
t = 1, 2,…T, θt represents a random variable that obeys an independent distribution, x
is an independent variable, and T is a decision A tree of subtrees.

In the Bagging algorithm, the training set is randomly generated. The algorithm puts
the selected samples back and re-selects the same number of samples as the training set
of another individual learner. Each individual learner does not affect each other and is
parallel to each other. Random selection forms the random forest algorithm [8].

3 System Design

3.1 System Structure Design

The overall structure of the subsidymanagement system for poor students adopts the B/S
structure: it is composed of the front-end computer browser, the back-end management
server and the system database server [9]. Figure 1 describes the composition of the
B/S architecture. B/S includes two kinds of structural servers: Web server and database
server. The functions of the two servers are divided. The former is responsible for storing
static or dynamic executable applications output in the formofweb pages, and the latter is
responsible for storing important systemdata.When the user issues an access instruction,
the application program stored in the Web server will be called, and the system will also
add, delete, and check the data in the database server [10]. The user does not need to
know the operation of the server, as long as he uses his own computer browser to enter
the corresponding network address, the system will execute the corresponding program,
and then, the running result of the application program will be sent to the user’s browser,
and the user can browse directly. You can see the result of the operation on the device.

In the application system of B/S structure, the general maintenance responsibilities
such as software installation, program codemodification and system are implemented by
the server side. Corresponding users can execute server-side applications only through
browsers, and do not need to install special client-side software on their computers.
These features of the B/S structure make it easier to upgrade the system, which provides
a lot of convenience for the expansion and upgrade of the subsidy management system,
thereby reducing the work pressure of the system administrator [11, 12]. This is also the
main reason why the system adopts B/S structure.

3.2 Functional Module Design

In order to realize the management function in the funding process, the system needs to
realize the collection and management of student information of poor students, and the



A Platform for Intelligent Funding Information 399

Browser

browser

browser

Web Server Database
Server

database
server

Server/JSP
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development of functions according to different user identities. Therefore, the modules
that the funding information system needs to implement functionally are shown in Fig. 2.

1) Basic information management of students
In the process of financial aid in CAU, it is necessary to collect a large amount

of student information, such as the basic information of students, family information,
financial aid policies, etc., and then organize, summarize, and analyze these data and
establish a poor student file for each poor college student. The actual situation of the
family will be accurately funded and reported to the relevant management department
for confirmation and filing.

The users involved in the basic information management include the staff of the
Student Management Section, the student users and the head teacher. Staff and users of
the Student Management Section can create a new student basic information table and
a student poverty information table in the system, and import the template to create and
archive the student personal file of the student information table reviewed and approved
by the head teacher; student users can use the informationmanagement functionmodule,
Complete the query entry, update, filter, delete duplicate or invalid information, and
modify the personal information of the system; the head teacher inquires the students
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Fig. 2. Functional Module
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to fill in the submitted information template for review, and completes the operation of
student information review.

2) Scholarship Module
The scholarship module is used by the school to coordinate various tasks in the

process of scholarship setting, scholarship allocation, and student application. It is the
main processing platform for information collection, processing, and coordination in the
process of scholarship evaluation. The scholarship module in the funding information
system realizes various workflows in the scholarship application and evaluation pro-
cess. It turns offline into an online paperless and automated office, and at the same time
greatly improves the labor consumption in the scholarship evaluation process, increas-
ing It improves the transparency and fairness in the evaluation process, and makes the
evaluation results more credible and convincing.

3) Poverty Standard Management
The users involved in the management of poverty standards include the staff of

the Aid Management Section, the head of the student division, and the staff of the
Party and Government Office. Users of the Funding Management Section can draft the
poverty standards in the system, submit them to their superiors for approval, and make
revisions according to their superiors’ revision opinions, so as to complete the release
and archiving of the official poverty standards. The head of the student office can use
the poverty standard approval function module to complete the approval of the first
draft of the poverty standard and submit it to the superior for approval; the personnel of
the Party and Government Office can enter the approval result of the poverty standard
and complete the school-level approval. The funding information management system
uses the random forest algorithm to classify the poor students according to the poverty
standard.

4) Comprehensive evaluation module
Student comprehensive evaluation and financial aid evaluation are the necessary

basis for various awards and excellent evaluations in CAU. The evaluation process com-
prehensively assesses the overall level of students’ development in all aspects. It is one of
the business modules of the student financial aid system and supports schools in the eval-
uation process of comprehensive student evaluation. The index system and scoring rules
configuration, comprehensive evaluation process management, time node and publicity
management are carried out freely in China. Usually, different majors will have different
comprehensive evaluation indicators according to different student training programs.
The results of the comprehensive evaluation can also be applied to scholarship evaluation
and precise funding.

4 System Testing and Implementation

4.1 System Test

The concurrency capability test is to simulate the maximum load capability of the
actual software and hardware system during the user’s use. The average usage of sys-
tem resources under concurrent conditions for the scholarship module of the funding
information system is shown in Table 1.
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Table 1. System Test Results

100 300 500 700

CPU 16.8 17.2 19.5 20.1

Memory 34.3 35.6 37.4 41.8

Disk 11.6 13.8 14.5 14.9
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Fig. 3. Concurrency Condition Test for Grant Management System

As can be seen from Fig. 3, under the condition of 100 concurrent users, the CPU
usage rate is 16.8%, thememory usage rate is 34.3%, and the disk usage rate is 11.6. Rate
will increase. Since this stress test is only for the scholarshipmodule, andmultiple system
modules are not tested at the same time, the CPU usage rate during the test is not high.
Considering that the server in the actual deployment and working environment has to
respond to many application programs and database access operations, the performance
verification of the entire system varies greatly.

4.2 System Implementation

1) Funding application process
Funding applications are provided for five roles: students, teachers of the student

office, counselors, head of the student office and teachers of the Ministry of Education.
Students can apply for funding through the funding application management, fill in the
application form and submit materials through the system. The teachers of the Student
Office review the application materials compiled by each college through the funding
application management, and submit them to the person in charge of the Student Office
for review. The person in charge of the student office reviews the materials submitted by
the teachers of the student office for difficult students and makes a final decision. The
teachers of the Ministry of Education and Engineering are responsible for issuing finan-
cial aid documents, summarizing the information on students with difficulties provided
by students and submitting them to the Student Office.
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2) Poverty identification management process
This business mainly completes the identification of the poverty situation of students

from families with financial difficulties. Passing identification is one of the necessary
conditions for applying for various types of grants. In the process of poverty identifica-
tion, first of all, according to the requirements, students submit an application for poverty
identification (mainly stating family situation, application reasons, etc.) and attach sup-
porting materials, and the class teacher will lead the class evaluation team to identify
and evaluate the applicants. After passing the evaluation of the classmates, submit it
to the head teacher for final material review, mainly to check whether the application
information filled in by the students in the poverty cause identification list is true, correct
and complete. If the application information is true, it will be submitted to the college
leaders for approval. After that, submit it to the management of the school financial aid
center to file the student’s poverty identification information, and finally archive it.

5 Conclusion

Student financial aid is an important way to ensure the realization of fair education for
poor college students in my country. Its management is an important part of students’
daily education management work and one of the important ways to practice education
fairness. Financial aid for students in need is an important task to ensure that students
whose families have continuous financial difficulties or sudden difficulties will not affect
their studies due to tuition fees. The design and implementation of the college smart
funding information system in this paper helps the school funding management center
to comprehensively grasp and manage the information of poor college students, and at
the same time can greatly improve the accuracy and efficiency of the school’s funding
and management of poor college students.

References

1. Vaideeswaran V . Energy Management System Control for Smart Homes[J]. Indian Journal
of Environmental Protection, 2019, 39(2):152-156.

2. Onesime M , Yang Z , Dai Q . Genomic Island Prediction via Chi-Square Test and Ran-
dom Forest Algorithm[J]. Computational and Mathematical Methods in Medicine, 2021,
2021(1):1-9.

3. Lacerda E R , Vicens R S . DETECTIONOF INVARIANTVEGETATIONAREAS IN TIME
SERIES USING RANDOM FOREST ALGORITHM[J]. GEOgraphia, 2021, 23(50):1-12.

4. Kim JY , LeeM ,MinKL , et al. Development of RandomForest AlgorithmBased Prediction
Model of Alzheimer’s Disease Using Neurodegeneration Pattern[J]. Psychiatry Investigation,
2021, 18(1):69-79.

5. Papineni S , Reddy AM , Yarlagadda S , et al. An Extensive Analytical Approach on Human
Resources using Random Forest Algorithm[J]. International Journal of Engineering Trends
and Technology, 2021, 69(5):119-127.

6. Urbanovich E A , Afonnikov D A , Nikolaev S V . Determination of the quantitative content
of chlorophylls in leaves by reflection spectra using the random forest algorithm[J]. Vavilov
Journal of Genetics and Breeding, 2021, 25(1):64-70.



A Platform for Intelligent Funding Information 403

7. Azhar Y , Mahesa G A , Mustaqim M C . Prediction of hotel bookings cancellation using
hyperparameter optimization on Random Forest algorithm[J]. Jurnal Teknologi dan Sistem
Komputer, 2021, 9(1):15-21.

8. AlmomaniDA ,Ammar almomani, AhmadAl-Nawasrah,waleed omoshMustafaAl-Abweh,
Ayat Alrosan, Brij B. Gupta. Information Management and IoT Technology for Safety and
Security of Smart Home and Farm Systems[J]. Journal of Global Information Management,
2021, 29(6):1–25.

9. Al-Kindi I , Al-Khanjari Z A . Proposing A Systematic Framework for SQU-Smart Learning
Management System (SQU-SLMS)[J]. IJCDS Journal, 2021, 10(ISSN (2210–142X)):1–13.

10. Badari N K , Poornachandra S , Tanmay S H , et al. Novel Smart Water Metering and
Management System for Smart Cities[J]. INTERNATIONAL JOURNAL OF COMPUTER
SCIENCES AND ENGINEERING, 2019, 7(3):136-143.

11. Irenoa KO , Bribena E , Eru J . Funding Academic Libraries in Nigeria for Effective Services:
Alternatives to Resource Development and Library Management[J]. Communicate Journal
of Library and Information Science, 2019, 21(1):104-111.

12. Maestre-Gongora G P , Bernal W N . Conceptual Model of Information Technology Man-
agement for Smart Cities: SmarTICity[J]. Journal of Global Information Management, 2019,
27(2):159-175.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
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