& B4%at
SEURRIE

Applied Statistics and Data Science

ART AND DESIGN PRESS INC.
(626 810 4480)
119 S Atlantic Blvd, Suite 300D
Monterey Park, CA 91754
Copyright © 2025 by ART AND DESIGN PRESS INC.

Complimentary Copy

V)

ART AND DESIGN PRESS INC
(United States )



#

T—=

7@

|4

mETRE

FE (Guochang Wang) , EfgkZE (Jinan University ) ,

BEFE: wangge023@amss.ac.cn

A REBEGEDIT. BRI, TOURE. FitSHlsEE>

functional data analysis, time series, sufficiency dimension reduction, statistics and machine learning

sKMA& (Xingfa Zhang) , T7JHKZ: ( Guangzhou University ) ,

Hp%s: xingfazhang@gzhu.edu.cn
IR £RFIT. Mg, Y8EFS

financial statistics, environmental statistics, machine learning

tAZEE ( Zhiyong Hu ), I HHAZ2( Guangzhou
University )

BRFE: zhyhu65@163.com

Fsil: KRHUE, ATEEE, US55t
big data, artificial intelligence, finance and
accounting

EEFL(Tianli Lei) , SRYIBRUEARKE (Shen
Zhen Polytechnic University )

BEFE: H@szpu.edu.cn

R HEEK. SIRHFHE
auantitative economics, higher vocational
mathematics education

EFEA (Lianjie Shu) , SBITJKE (University
of Macau) ,

BRFE: lishu@um.edu.mo

Fsill: SAER, FRiTFES, RERFIR
=18

guantitative finance, statistical learning,
quality control and management

F4(Wei Wang ) , LLERMEKE ( Shandong
University of Finance and Economics )
BEFs: wangwei_0115@sdufe.edu.cn
HFEill: aties=> . MAgIT. ITEEF
statistical machine learning, applied
statistics, econometrics

#El( Kai Yang ) , & Tk ( Changehun
University of Technology )

BfE: yangkai@ccut.edu.cn

HFE: RIS, SHESEST. R
HErS T

time series analysis, high-dimensional
data analysis, bayesian analysis

BEZ (Yan Zhou) , R K= (Shenzhen
University )

BEFE: zhouy1016@163.com

AR EFeit, EIRRIE

Biostatistics, data science

Z= 5k B (Yongming Li) , L 1% §58 % bt
( Shangrao Normal University )

HEFE: lym1019@163.com

IRl FESHEFEIT, SMFEiT, WIRER
SEIREARSER, NERIE
nonparametric statistics, financial
statistics, limit theory and statistical large
sample theory, wavelet method

X887 ( Zhaode Liu ) , TR AZ ( Guang
dong University of Finance & Economics )
HEFE: Izhaode@163.com

Aol EFEit. 24t tESh
economic statistics, multivariate stati-
stics, econometric analysis

F /NI ( Xiaogang Wang) , dtBHREXZE
( North Minzu University )

HBFE: wongone@163.com

HZsl: &St asmit

economic and social statistics

™ B 7R (Xiaodong Yan) , AL X IBKZE
( Xi"an Jiaotong University )

mEFE: yanxiaodong@xjtu.edu.cn

TRl it FS . Beersmits
statistical machine learning, agent
statistics

KT (Ke Zhu) , &FBXZE (The University
of Hong Kong )

HEFE: mazhuke@hku.hk

ISR FitEE. SREFEREI O, it
BE. SR

statistical modeling, financial time series
analysis, econometrics, financial big data



A SRR F

Applied Statistics and Data Science

E15 568 20256F8 7

F8f7. ART AND DESIGN PRESS INC
(United States)

AP MG

BEBRf. | RAEgat e TS e

e . TEEK

HATRIER: 4K

% % W55 . 2K, EHEL. XA,
FPEEZR . F/ANNLL E O AR,
77| S TN

b fk. 119 S Atlantic Blvd, Suite 300D Monterey
Park, CA 91754

R 3k, https://www.artdesignp.com

AFIER
JURIAST Bl @IEEREE LR

HA LRI AMESCARFRES, HI ARiERAHE

TR -

LAEBERESCME R, AT MEERERL. 7
PERL, ICHRAL (5 R M BERIL, St FE
BUFE i SR Y St e LA

2. SR A ERCREABALT], S TAEE
ARAR Y 7 A (B TEAE, RIS t 4 i
(R CIB ARSI

3 WX EBAFEZAZIEMEEEER, BA(F
E=gibE=dripEas

4. SR MBI AT AR

5. BB FBORTIRI, AT A EEIL

“?ONTENTS

hi%iE8A | MARKET RESEARCH

001 “RAZF SR THEZFERILNRHEXMERRENGTAR

LA R RO SEthIE E Jaffl FR, KL
A Study of the Influence Factors and Mechanisms of Dairy Product Consumption
Among the Pre-elderly Group Under the “Silver Economy”
—Based on the Field Research in Chongqing

Wang He, Wu Yilin

007 “IEBFHIZ APP” HFEROHR
5L RAEHR ZET, H, BEN, B, K2, B
Demand Analysis and Strategic Development Research of
"Dazi Socializing APP" Li Jiaqi, Xiao Can, Wei Jiayi, Jin Qing, Wu Yilin, Jiang Yan

013 HEHTEREINE “EFl" MEFr— LU RigE Tl 2R
2025 [EEel & Faf5) EBZE, PRZIR, RRME, BRE, KRR
Analysis of the Phenomenon of "Slow Employment" Among College Graduates under
the New Situation—Taking the 2025 Graduates of Guangdong Nanhua
University of Commerce as
an Example Duan Xiaogiang, Chen Yiquan,Wu Xiaoqing, Cai Lingyu, Chen Luoyi

EIB | MANAGEMENT STATISTICS

016 SRABETEURKIRTIEEREREERER BE&RE
Analysis of the Risk Early Warning System for Bank Credit in the Growth Stage of
Enterprises from the Perspective of Lenders Liao Dongping

ST | STATISTICS AND EDUCATION TEACHING

019 HEMKMARITEELATEFERRE
Exploration of Talent Cultivation Models for Applied
Statistics in the Digital-Intelligence Era

Yang Wenwan, Zhang Xingfa

023 ZtE5 R IESHENBRFRERFT
An Exploration of Teaching Reform Integrating
Statistics and R Language

ik, BESE
Yang Kuai, Jiang Qingshan

026 “ABBUIR” BT (MANBFESIS)
REMSABERNERAR
Research on the Integrated Teaching Reform of the Course
"Applied Time Series Analysis" under the Concept of "
the Big Ideological and Political Course"

=08, M, KRRER

Li Han, Li Xiaodan, Zhang Xiaoying

029 EFEERK (RESFHITE) REBBTE
WRASHE &Xk, BiEE, WL, Wiss, iR, SEF FBE
The Integration and Exploration of the Ideological and Political Elements of
the Course of "Health Statistics" in Medical Colleges and

Universities Huang Wenlong, Huang Yanfang, Lin Yibo, Zhong Haimei,
Ruan Qintong, Ma Chuanwei, Yu Haibing
033 EABLEFHNFENRZRRSIRME L Pyl
Extraction and Transformation of Big Concepts of Primary School
Chinese Teaching Pointing to Core Literacy Su Haiging
036 STEAM EZET EVEAT HFEXTE “BUBaI LR
REPRESRE EES
Construction and Exploration of the EVEAT Teaching Model in the
"Data Visualization Technology" Course under the STEAM Concept XiaYing



BT ZHEAR . HiE5SMHA | DATA SCIENCE TECHNOLOGY, METHODS AND APPLICATIONS

041

045

049

055

061

067

072

ETHF - BBRAIREENEREBERBRSHMR

Research on University Library Book Services Based on User-Book Dual Knowledge Graphs

ETF VAR5 2 BHERINS RRULR AR

Optimization of Multi-Beam Survey Lines Based on Geometric Analysis and Multi-Objective Programming

ETAHEXAI a0 RER R /B BE R MH S
Research on the Impact of Online Public Opinion Based on Big Data Text Analysis on Financing Constraints of
Small and Medium-sized Agricultural Enterprises

&l Al REETFERZEZARITABEBS RENHERAR

Research on College Students' Academic Behavior Intention and Underlying Mechanisms Empowered by Generative Al

ETRESRHEMBNERM HRES AR

Classification and Identification of Apple Leaf Diseases Based on Deep Convolutional Neural Network

ETF Prophet R SH RE IEFESNEERARETRNHAR
Research on National Carbon Emission Prediction Based on the Combination of Prophet
Model and machine Learning Algorithms

HEHEhETEREAITH

Proof of Certain Information Equalities in Secret Sharing

i3+ 75i% R A A | STATISTICAL METHODS AND APPLICATIONS

076

081

087

093

102

IHEEMARRARSNEI T ETERBIMER. BHARRNEERE
An Analysis of Basic Research Investment in Jiangsu Province and Policy Implications: Evidence from a
Questionnaire Survey of Key Enterprises, Universities, and Research Institutes

FDI 3% GDP #£MZEFISHT: EF &S &R IEREIRIEZ X MU e
A Case Study on the Impact of FDI on GDP: Based on Partially Linear Single-Index Panel Non-Crossing
Quantile Regression Model

W ESHSEMISHEZIGNHREAX SR SBM HES 1R W FESLFEE
Typical Correlation Analysis and SBM Model Analysis of Urban Competitiveness and Infrastructure Construction
— A Comparative Study between Guangdong and Shandong Provinces

CAS i FEIF SR A N EFNFREHAR
A Study on the Measurement and Early Warning of Innovation Ecosystem Resilience from the Perspective
of Complex Adaptive Systems

EFT/MAETHOAR RN ZEA S EBRRRTREBHRENRIT T
A Statistical Analysis of Township Level Prevalence of Arthropathy Among Rural Elders
in Datong Based on Small Area Estimation

XETHE, RERE, TR, FEE

Liu Honghua, Xu Xihan, Li Shuting, Li Jianbo

MEH, REE, HRE
Lin Jiaqi, Li Ziging, Lin Jinchun

EmR, FRIIF, BRKT, PR, siEE, HHM, Bk

Zhuang Lifeng, Chen Liyu, Chen Yongning, Chen Xiaotong, Huang Jiejie, Pei Qiyang, Zhou Yan

faBE, AR, Bk
He Sijia, Bu Yindan, Zhou Yan

BEEE, FFE
Lu Zhichao, Chen Yin

iR, iR, REBH, umB

Xiao Zifeng, Yang Jinfeng, Zhao Xinyue, Liu Ying'en

¥
Lin Qun

BIE, ik, MEE

Cheng Yao, Yang Hong, Lin Jinguan
B, FEH, BRa

Fang Yan, Chen Gaoang, Fan Caiyun
LEsE, ®5E

Kong Yinying, Dai Fangrun

Kk, SAFIS, BF

Zhang Shuyi, Hu Weihong, Luo Ji
Rk, L8, TR

Han HaoDong, Li Huapeng , Wang Kechen



“BUkzeht” B MHEEERMA LA S i R =
K EHUITSE —— PLEE R i SE R i &5y 51

ER', 2B
1, PEARKS B0, J652 100872
2. FEARAS MAGIREMIRO, Hitsh, 1t 100872
DOI:10.61369/ASDS.2025060001
B E AR, EREGESENANSHZRUENRESRENT, ELESELNSHHIRFOE. Bk, &
WA T 4 MIRBIE— PR, B, AW, REESREHNERITICH50020%, EHEME, ATstmE
T LDA B, #TTIHEEA%. FRERDT, FHNRHEARNIIE, ERSTHLERENES, %5
BFAANERRRIE, RASTNBESRARMURE, MAKETOMNEERS, HRETCHBETH
i HR, AWAETF PPS AMHSEANEME, BLERIT 574RERISE, BURLAR, BINSEESE,
BEBREANIK, BTLENSEERSE. BRRFSTOBE. WE, ARRETTHEESRENRMNH
BE, REHRSEAEAHSRRNNESERER, SRET, HESNREUTERESBTRERY LR
BT REMIER. Boh, RIBHERNFEROERBAN EEARARN, HTRMSHE, FH, REXRS
EENEHBE. BREUAASSESNRAER, BE, ATSHNTARLNNASEEIE, SBRATS
IR TSRS R E AR,
% @A AHRTU; EBEEE RS SHSERE; SRENHM

A Study of the Influence Factors and Mechanisms of Dairy Product
ConsumptionAmong the Pre-elderly Group Under the “Silver Economy”
—Based on the Field Research in Chongqing
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Abstract : Inrecent years, driven by the dual context of the Healthy China strategy and accelerating aging of
the population, the dairy market for the pre—elderly group has ushered in new opportunities. First,
this study collected 59,922 product reviews from JD.com stores of four well-known brands—Yili,
Mengniu, Bright Dairy, and Tianyou. Based on this data, an LDA topic model was constructed, and
sentiment classification of the reviews was conducted. The results indicate that Yili and Mengniu,
as established brands, predominantly receive positive sentiment in online reviews. Bright Dairy, due
to previous product quality issues, exhibits polarized sentiment in online evaluations, while Tianyou,
constrained by regional brand awareness, tends to elicit neutral sentiment in online reviews. Second,
this study employed PPS and random two-stage sampling to obtain 574 valid questionnaires.Through
cluster analysis, consumer profiles were developed, categorizing consumers into four distinct groups,
thereby uncovering various behavioral characteristics such as basic demographics and consumption
preferences. Subsequently, a mechanism model for consumer loyalty was established to identify key
factors influencing brand choice in dairy products. The results demonstrate that positive purchasing
experiences play a decisive role in fostering brand loyalty. Additionally, brand image significantly
impacts product pricing and perceived value, thereby influencing loyalty. Moreover, different consumer
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groups exhibit notable differences in price sensitivity, brand—switching costs, and other dimensions.
Finally, this study proposes marketing strategies and recommendations for the development of dairy
brands, covering corporate, brand, and product dimensions.

Keywords : dairy industry; pre-elderly group; text analysis; structural equation modeling; loyalty
mechanism analysis
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BENKNER, “EBFHRX" EZHUHKEFREPEERT, “BFHXAPP” ZRAHRNR, EELOTHHE
B AARMAFPMEEAAE, RRABFHRZ APP NBREREERAFEGR. ERASENGERREIG . EEThEE
e, BTHSRE, ARINAEFHRZ APP NBRAFR ABEHEERYARGNSERE, RIS APP EHRNZE
MRIEELMEE. ERFEIFMABEAFNXE,; BUEIERAEERE, AREH APP N=RESIGITHE:
—E WM ETEREHARREREN, —ERBGTEREHEASERMNOKE; BEEK, ARAEFHRZ APPI
IRt FEMFIRREZSHENSEFRASERZANTE. ELENASH. BENHEE. ERARRESZOW
%, HRIEN APP FRRERIRHEZEI.
EF#RZ APP; AFE®; HSH; ~migit

Demand Analysis and Strategic Development Research of
"Dazi Socializing APP”
Li Jiagi’, Xiao Can', Wei Jiayi', Jin Qing', Wu Yilin"?, Jiang Yan'?
1.School of Statistics, Renmin University of China, Beijing 100872
2.Center for Applied Statistics, Renmin University of China, Beijing 100872

With the development of society, "Dazi socializing" has become increasingly popular among the
Z-generation youth. "Dazi socializing APP" products have emerged and are seizing the market
opportunity. This study explores the loyalty and potential user profiles of Dazi socializing APPs, as well
as the psychological formation mechanism of users' willingness to use them, and the ideal functional
characteristics. Based on the questionnaire survey, the study concludes that the loyal users of Dazi
socializing apps are mainly male groups and young people who are new to the workplace. Ensuring
the security of app usage is the key to expanding the potential user groups of women and students. By
establishing a structural equation model, the study concludes the design method of the APP's product
concept: one is to help individuals with avoidance of attachment reduce life stress, and the other is to
help individuals with anxiety about attachment make more new friends. Through interviews, the study
believes that the function design of Dazi socializing APPs should achieve a balance between ensuring
safety and reasonably utilizing information, focus on activity orientation, have a reasonable value—
added mechanism, and focus on developing core functions such as dining together. The research also
provided suggestions for the future development of the APP.

Dazi socializing APP; user profiling; mechanism analysis; product design
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Analysis of the Phenomenon of "Slow Employment” Among College Graduates
under the New Situation—Taking the 2025 Graduates of Guangdong Nanhua
University of Commerce as an Example

Duan Xiaogiang, Chen Yiguan, Wu Xiaoging, Cai Lingyu, Chen Luoyi
Guangdong Nanhua Industrial and Commercial Vocational College, Guangzhou, Guangdong 510507

Abstract : Graduate employment remains a societal priority. Influenced by intensified academic credential
competition, unclear career planning among college students, and insufficient industrial capacity,
the phenomenon of "delayed employment" among graduates has become prominent. This study
investigates the root causes of delayed employment among students at Guangdong Nanhua
Vocational College of Commerce through an in—depth analysis. Addressing the talent supply—demand
imbalance in higher education, we propose a three—dimensional collaborative strategy integrating
industry, education, and government. By enhancing career planning education and innovating
employment services, this approach provides actionable solutions for ecological development zones
like Qingyuan to mitigate brain drain while achieving both stable employment and sustainable growth.

Keywords : "slow employment"; career planning; college graduates; vocational education
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Analysis of the Risk Early Warning System for Bank Credit in the Growth Stage
of Enterprises from the Perspective of Lenders
Liao Dongping
Sikai Garden Network Technology (Guangzhou) Co., Ltd. Guangzhou, Guangdong 510000

Abstract : The rapid business expansion during the growth stage of enterprises leads to a sharp increase in
capital demand and a sudden rise in operating leverage, significantly raising credit risks. Enterprises
are confronted with multiple complex risk factors such as industry cycle fluctuations, uncontrolled
financial leverage, and imperfect corporate governance structures. Traditional static risk assessment
methods are inadequate for the dynamic changes. This paper, from the perspective of lenders,
systematically analyzes the characteristics and influencing factors of credit risks during the growth
stage of enterprises, establishes a multi-perspective and multi-dimensional risk early warning indicator
system covering industry, finance, and corporate governance, and utilizes dynamic monitoring and
intelligent analysis technologies to achieve precise risk prediction and early warning. It proposes risk
management strategies of optimizing credit structure and strengthening governance assessment,
providing theoretical support and practical guidance for lenders to enhance risk control capabilities and
promote the rational allocation of credit resources.

Keywords : growth stage of enterprises; credit risk; risk early warning system; lender's perspective
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Abstract : In the context of the digital-intelligent era, statistics, as a core foundational discipline supporting the
development of big data and artificial intelligence, is undergoing profound transformation. This study
takes the reform of the Applied Statistics program at Guangdong University of Technology as a
practical case, systematically constructing a new training model characterized by “demand-driven,
interdisciplinary integration, and practice—driven” . The research addresses structural contradictions in
six dimensions of traditional training models—goal orientation, curriculum system, teaching approach,
practical platforms, faculty allocation, and evaluation mechanisms—and proposes five core transitions
to achieve educational paradigm reconstruction: shifting the logic of talent cultivation from knowledge
transmission to value creation, moving the focus of curricula from mathematical derivation to data
engineering, transforming teaching scenarios from classroom demonstrations to real-world business
operations, diversifying faculty structures from single-discipline to multidisciplinary collaboration, and
reorienting evaluation criteria from exam scores to competency outputs.
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Abstract :

Current statistics education faces challenges such as a disconnect between theory and practice and

insufficient practical skills among students. As an open-source and powerful statistical analysis tool,

R language can serve as an effective platform for hands—on learning. Integrating R into statistics

teaching can enhance students' data analysis and practical skills, foster statistical thinking, and

develop research competence. This paper explores the reform path and feasibility of incorporating R

language into statistics education, providing a reference for curriculum reform in universities.
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Research on the Integrated Teaching Reform of the Course “Applied Time Series
Analysis” under the Concept of ” the Big Ideological and Political Course”

Li Han, Li Xiaodan, Zhang Xiaoying
School of Mathematics and Statistics, Changchun University, Changchun , Jilin 130022

Abstract : This article focuses on the"the big ideological and political course" and closely follows the course
characteristics and practical teaching needs of "Applied Time Series Analysis." It explores and reflects
on teaching reforms from the perspectives of case design, context integration, teaching methods, and
implementation paths. Practice has shown that incorporating ideological and political elements into
professional teaching helps students establish a correct outlook on life and values, cultivates a sense
of social responsibility and patriotism, and achieves an organic unity of "knowledge transfer" and
"value guidance" while students learn professional knowledge.

Keywords : ideological and political course; time series analysis; teaching reform; value guidance
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The Integration and Exploration of the Ideological and Political Elements of
the Course of "Health Statistics” in Medical Colleges and Universities

Huang Wenlong, Huang Yanfang, Lin Yibo, Zhong Haimei, Ruan Qintong, Ma Chuanwei’, Yu Haibing’
School of Public Health, Guangdong Medical University, Dongguan First Hospital affiliated , Dongguan Key Laboratory of
Chronic Disease Prevention and Treatment, Dongguan, Guangdong 523808

Abstract : Health Statistics is a scientific discipline that applies the principles and methods of mathematical
statistics to systematically study the collection, organization, and analysis of data related to population
health status and healthcare services. "Curriculum—-based ideological and political education”
integrates the requirements of ideological and moral education organically into professional knowledge
instruction. This approach significantly enhances students' sense of social responsibility and health
mission, deepens their understanding of the discipline's humanistic dimensions, and cultivates their
humanistic literacy. It subtly yet profoundly influences students' ideologies and behaviors, guiding
them to establish correct outlooks on life and values. This study focuses on identifying and integrating
ideological and political elements within the Health Statistics curriculum, providing theoretical support
and practical references for medical universities to advance the deep integration of professional
education with ideological and political cultivation.

Keywords : curriculum ideology and politics; health statistics; medical schools
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Extraction and Transformation of Big Concepts of Primary School Chinese
Teaching Pointing to Core Literacy
Su Haiging
School of Education, Guangzhou University, Guangzhou, Guangdong 510000

Abstract : Big Concept teaching serves as a pivotal approach to cultivating students 'core competencies
in primary school Chinese education. To extract big concepts, educators should consider both
textbook content and student learning contexts: At the textbook level, this involves analyzing unit
themes and language elements, exploring narrative values in texts, and transforming concepts
through imaginative writing exercises. Regarding student context, it requires determining big concepts
based on age-specific characteristics, cognitive levels, learning habits, methods, experiences, and
interests. For effective implementation, integrating big concepts with three—dimensional objectives
and core competencies is essential. By using big concepts as a guiding framework to consolidate
interdisciplinary content, we can effectively promote the development of students' core competencies.

Keywords : core literacy; primary school Chinese; big concept teaching
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Construction and Exploration of the EVEAT Teaching Model in the "Data
Visualization Technology” Course under the STEAM Concept
Xia Ying
Haikou University of Economics, Haikou, Hainan 570203

Abstract : This study takes the "Data Visualization Technology" course as a platform and constructs the EVEAT
teaching model (Enlightenment-Inquiry—Deepening—Expansion—-Assessment) based on the STEAM
education concept. By restructuring the teaching content, implementing a "dual-mentor system," and
incorporating Al technology, the study achieves interdisciplinary integration of science, technology,
engineering, arts, and mathematics. A supporting teaching resource library was established, and
practice has demonstrated that this model effectively enhances students' data visualization skills and
innovative thinking, cultivating interdisciplinary professionals and providing valuable insights for the
reform of emerging engineering education.

Keywords : STEAM concept; EVEAT teaching model; "Data Visualization Technology" course
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Abstract : In the big data environment, studying the optimization of library book services is greatly significant
for enhancing readers' reading experience. As a new type of knowledge organization method, the
knowledge graph is an important means of knowledge management and knowledge services. The
book recommendation system based on the knowledge graph can provide teachers and students
with more intelligent, accurate, and convenient book services. Considering the stability of university
readers and the professionalism of their book demands, in this paper we integrate the user knowledge
graph and the book knowledge graph to study the personalized book recommendation strategies and
the paths to improve book services in university libraries, providing new ideas for the construction of
university libraries.
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Optimization of Multi-Beam Survey Lines Based on Geometric Analysis and

Multi- Objective Programming
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Abstract : Multi-beam bathymetry technology holds a pivotal position in fields such as ocean exploration and

submarine topographic mapping, and survey line optimization is crucial for improving measurement

efficiency and data accuracy. This study aims to address issues such as missed measurements and

data redundancy in the current multi-beam survey line layout through a combination of geometric analysis

and multi-objective planning, thereby improving measurement quality and efficiency. In terms of research

methods, a calculation model for the coverage width and overlap rate of survey lines in two — dimensional

and three — dimensional sea areas is established using spatial analytic geometry, and a planning

model considering multiple objectives such as coverage width, overlap rate, and measurement cost is

constructed. The model is solved through a one — dimensional traversal search algorithm. The study finds

that under different sea area conditions, based on this method, an optimal survey line layout plan can be

obtained, providing new ideas and methods for multi — beam survey line optimization.

Keywords : multi-beam bathymetry; geometric analysis; multi-objective programming; survey line

optimization; model solving
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Abstract : Under the background of the digital economy, the impact of online public opinion on the reputation

and financing environment of enterprises is becoming increasingly significant, especially for small
and medium-sized agricultural enterprises with low information transparency and weak risk
resistance capabilities. Based on the theory of information asymmetry and the theory of reputation
mechanism, this paper constructs an analytical framework of "public opinion — reputation — financing",
systematically reveals the path by which online public opinion intensifies financing constraints by
damaging the reputation of enterprises, and innovatively introduces government subsidies as
moderating variables to explore its mitigation mechanism. The study selected 52 small and medium—
sized agricultural enterprises from 2014 to 2023 as samples, integrated the financial data from
the CSMAR and CNRDS databases with the public opinion comment data from the stock forum of
Eastmoney.com, and constructed the comprehensive investor sentiment indicator COTX through the
Naive Bayes sentiment analysis method. Furthermore, K-means clustering and the XGBoost algorithm
are adopted to identify the key influencing factors of financing constraints. Empirical research has
found that negative public opinion can significantly intensify the financing constraints of enterprises.
Enterprise reputation plays a partial mediating role in this, while government subsidies can effectively
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buffer the financing impact of negative public opinion. This research not only broadens the perspective

on the economic consequences of public opinion, but also provides a solution that is both theoretically

valuable and practically significant for small and medium-sized agricultural enterprises to optimize their

financing environment and enhance their ability to respond to public opinion.

Keywords :
XGBoost algorithm; empirical analysis

agricultural small and medium-sized enterprise financing constraints; network public opinion;
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Abstract : With the growing integration of generative Al in educational contexts, there is an urgent need to
systematically examine college students' usage behavior and its underlying mechanisms in academic
tasks. This study adopts a three—stage research framework. First, cluster analysis is employed to
identify heterogeneous patterns of Al tool usage. Second, a structural equation model is constructed
based on a "multidimensional antecedents—motivational mediation—-behavioral outcomes" pathway,
revealing how factors such as functional perception, social influence, and ethical awareness affect
usage intention through motivational mediation. Finally, LDA topic modeling is applied to open-ended
responses as a supplementary analysis to extract students' primary concerns and expectations.
Results demonstrate significant heterogeneity in usage patterns, with motivation playing a key
mediating role. The findings suggest that universities should adopt differentiated guidance strategies,
strengthen Al ethics education, and promote the rational use of generative Al tools.
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Convolutional Neural Network

Lu Zhichao, Chen Yin
School of Technology and Business , Shandong University, Yantai, Shandong 264005

Abstract : The purpose of this study is to address the challenges in recognizing apple leaf diseases and to
propose an innovative solution based on an integrated deep convolutional neural network. The data
used in the study comes from the Plant Pathology — 2020 dataset on the Kaggle platform, which
contains a total of 1,821 images covering four categories: black spot disease, rust disease, composite
diseases, and healthy leaves. To enrich the data, data augmentation techniques such as geometric
transformations and color space adjustments were used, expanding the dataset to 1.8 times its
original size. Subsequently, the data was standardized to ensure more accurate analysis. In terms of
methodology, an ensemble learning framework was adopted that combines the strengths of three CNN
models: VGG 16, ResNet50, and InceptionV3. After that, a weighted voting mechanism was used to
combine the results of these models. To address the issue of data imbalance, the SMOTE technique
was introduced. This technique can generate synthetic samples based on existing samples, balancing
the number of samples in the four categories. This encourages the model to learn various features
during training, preventing it from focusing solely on the categories with more samples while neglecting
those with fewer samples.

Keywords : apple leaf disease; ensemble learning; deep convolutional neural network; class imbalance;
SMOTE
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Research on National Carbon Emission Prediction Based on the Combination
of Prophet Model and machine Learning Algorithms
Xiao Zifeng', Yang Jinfeng, Zhao Xinyue, Liu Ying'en
School of Applied Economics, Guangdong Baiyun University, Guangzhou, Guangdong 510450

Abstract : To implement the new development concepts, accurately predicting the national carbon emissions plays
a significant role in the process of achieving carbon neutrality. This paper proposes a Prophet+ML hybrid
model to predict the long—term trend of carbon emissions.The research is based on the daily carbon
dioxide emission monitoring data of China from 2019 to 2024. Firstly, the Prophet model is used to predict
the trends, seasonality and holidays of the carbon emission data and extract the residual information.
Then,Three machine learning algorithms, RandomForest, XGBoost, and LightGBM, were respectively
used to fit the residuals to improve the prediction effect of the model. The experimental results show that
:1. Compared with ARIMA, the Prophet model has a better fitting effect on data with seasonal and long-
term trends. The four deviation indicators of MAE, MSE, RMSE, and MAPE have decreased by 0.427107,
1.054397, 0.22992, and 1.472025 respectively. The hybrid model combining Prophet with machine learning
algorithms can significantly enhance prediction accuracy. Among them, LightGBM has the best optimization
effect, with the four bias indicators reduced by 0.759228, 3.599075, 1.107846, and 2.38763 respectively,
and the coefficient of determination R2 increased by 0.3918.

Keywords : time series analysis; carbon emission prediction; Prophet; machine learning; hybrid model
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Proof of Certain Information Equalities in Secret Sharing
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Abstract : In secret sharing schemes, complexity is defined as the ratio between the maximum size of the shares
and the size of the secret, while optimal complexity refers to the infimum of the complexities of all
schemes that can realize a given access structure. The problem of computing the optimal complexity
for general access structures has remained open in the field. Current research has primarily focused
on determining both upper and lower bounds for this optimal complexity. The computation of lower
bounds can be formulated as a linear programming problem, where the common information property
of random variables plays a crucial role in the solution process. This property can be further extended
to derive multiple information equalities. In this paper, leveraging knowledge from information theory
and polymatroid theory, we have successfully proved this series of information equalities. These
equalities will significantly contribute to determining lower bounds for the optimal complexity.
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Abstract : This study examines the current status of basic research investment in Jiangsu Province through
a structured questionnaire survey conducted among key manufacturing enterprises, provincial
universities, and research institutes. The survey, covering funding sources, research motivations,
human resource composition, fund utilization, and collaboration modes, yielded 280 valid responses.
The survey results indicate that: (1) universities and research institutes remain the primary contributors
to basic research of Jiangsu Province, yet mechanisms for attracting high—level talent and ensuring
stable institutional support require further improvement; (2) enterprises devote a relatively limited
share of resources to basic research, with insufficient incentives to enhance their participation; (3)
the capacity of R&D platforms is uneven, and collaboration mechanisms remain fragmented; and
(4) the investment structure is overly dependent on government funding. Overall, the basic research
landscape in Jiangsu is characterized by a high aggregate volume, structural imbalance, and limited
coordination.Ultimately, This study recommends systematic efforts to optimize spatial allocation,
strengthen talent support, improve platform systems, incentivize enterprise participation, and refine the
investment mechanism, in order to enhance the overall efficiency and original innovation capacity of
basic research in Jiangsu Province.

Keywords : basic research investment; questionnaire survey; Jiangsu Province; universities and
research institutes; manufacturing enterprises
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A Case Study on the Impact of FDI on GDP: Based on Partially Linear Single-
Index Panel Non-Crossing Quantile Regression Model

Fang Yan, Chen Gaoang, Fan Caiyun’
School of Statistics and Data Science, Shanghai University of International Business and Economics, Shanghai 201620

Abstract : This paper investigates the heterogeneous impact of foreign direct investment (FDI) and other
macroeconomic variables on economic growth across different quantiles of the GDP distribution. Using
panel data from 64 countries spanning 2010 to 2020, we develop a partially linear single—index panel
quantile regression model with non—crossing constraints. The empirical results indicate that FDI has
a significantly positive effect on per capita GDP across all quantiles, with a more pronounced impact
observed in the upper—-middle quantiles. Other variables such as trade and exchange rate exhibit
quantile—specific effects, revealing asymmetric structural impacts across different stages of economic
development. Among all covariates, exports of goods and services display the most prominent
marginal effects, as reflected by the largest absolute values of the estimated coefficients. This study
not only introduces a novel econometric framework for exploring the mechanisms through which FDI
affects economic growth, but also provides quantitative insights for developing countries to design
more targeted FDI strategies and macroeconomic policies.

Keywords : foreign direct investment; economic growth; panel non-crossing quantile regression; partially
linear single-index model; high-dimensional data
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Typical Correlation Analysis and SBM Model Analysis of Urban
Competitiveness and Infrastructure Construction — A Comparative Study
between Guangdong and Shandong Provinces
Kong Yinying, Dai Fangrun

School of Statistics and Mathematics, Guangdong University of Finance and Economics, Guangzhou,
Guangdong 510320

Abstract : This paper employs the canonical correlation analysis method to explore the differences and
interactions between urban competitiveness and infrastructure construction in Guangdong and Shandong,
two major economic provinces in China. Through the analysis of data from various cities in the two provinces,
typical structures of urban competitiveness and infrastructure construction in each province are identified.
Furthermore, utilizing the SBM model, this paper quantifies the efficiency of infrastructure construction in
contributing to the enhancement of urban competitiveness, as well as the efficiency of urban competitiveness
in driving infrastructure construction, and conducts a horizontal comparison. The study finds that Guangdong
Province exhibits a higher efficiency in driving infrastructure construction through urban competitiveness, while
Shandong Province performs more prominently in promoting urban competitiveness through infrastructure.
Additionally, Shandong Province exhibits relatively smaller geographical differences among its cities. In
contrast, Guangdong and Shandong differ significantly in terms of economic development speed and the
maturity of telecommunications business. This research provides a new perspective for understanding
regional development imbalances and offers a scientific basis for the two provinces to formulate differentiated
development strategies and optimize resource allocation in the future.

Keywords : urban competitiveness; urban infrastructure; canonical correlation analysis; DEA; SBM model
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A Study on the Measurement and Early Warning of Innovation Ecosystem
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Abstract :

Innovation ecosystems are the new cradles for nurturing, supporting, and promoting the development
of technological innovation. Building innovation ecosystems with higher resilience is conducive to
adapting to external changes and achieving high—quality development in China's technological
innovation. Based on the perspective of complex adaptive systems (CAS), this paper deeply analyzes
the theoretical connotations and hierarchical structure of innovation ecosystems. It defines the
resilience of innovation ecosystems as their specific ability to "adapt" to various external changes
as CAS, thereby constructing a five—dimensional resilience characteristic that includes aggregation,
diversity, mobility, evolution, and adaptability. Further, based on the dual indicators of resilience
intensity and resilience synergy, a monitoring system and dynamic early warning model for the
resilience of innovation ecosystems are designed. After calculating the resilience levels of innovation
ecosystems of 31 provinces, cities and autonomous zones from 2010 to 2022, the following
conclusions are drawn: (1) From a temporal perspective, the resilience levels of innovation ecosystems
in various regions of China show a fluctuating growth trend. Guangdong Province, Jiangsu Province,
Zhejiang Province, and Shandong Province have always maintained a leading position, and the
overall resilience alert level is in a safe state, with a slight increase in the alert level only after the 2019
pandemic; (2) In terms of spatial distribution, the resilience intensity shows a "two highs and two lows"
pattern, with significant differences in resilience development levels between regions, but the imbalance
has improved in recent years; (3) From a national perspective, four economical regions of China reflect

EeWME . £EKIRSHIRITMIRE (2018380) ; NIEHBTREARA (ZT099324033).

T HA:

Kkt (2002—), &, ZAEMA, HLMERFHRE-FFERALTRLE;
W (2001—0), B, MILEXA, HIMERFHRAERGERERALH L4

HiRMEH: FF (1975—

), %, ATERA, MWLM EAFHEHEFERHEZ.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 093



it F5iER NI | STATISTICAL METHODS AND APPLICATIONS

a multi-level and unbalanced regional development status in each dimension of resilience. The eastern

and central regions have always been in a leading position, while the northeastern and western

regions perform poorly in all five dimensions, with obvious shortcomings. In summary, the overall level

of resilience of China's innovation ecosystems is relatively high and the development trend is good,

with certain capabilities to resist external shocks, but there are still imbalances in regional development,

which requires targeted and tailored policies.

Keywords :
adaptability

complex adaptive systems; innovation ecosystems; resilience; synergy; aggregation;
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A Statistical Analysis of Township Level Prevalence of Arthropathy Among
Rural Elders in Datong Based on Small Area Estimation

Han HaoDong, Li Huapeng , Wang Kechen
School of Mathematics and Statistics, Shanxi Datong University, Datong, Shanxi 037009

Abstract : Chronic diseases have become a major public health problem that affects the economic and social
development of the country, which threaten the health of the elders at the grassroots level in China.
This paper analyzes and researches the average prevalence of joint diseases in grassroots townships
based on the survey data of chronic diseases of the elders over 60 years old in the rural areas of
Datong, combined with the data of the seventh population census, and obtains the estimation of the
average prevalence of joint diseases in the townships of Guangling and Tianzhen counties by using
the synthetic estimation and the Logistic mixed effects model, respectively, and draws the joint disease
maps of the counties of Guangling and Tianzhen through the comparison of the results. The results of
this paper provide some empirical references for the prevention and control of chronic diseases at the
grassroots level in Datong City.

Keywords : the rural elders; arthropathy; small area estimation; Logistic mixed effects model
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