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Discussion on the Influence of Big Data Technology on Enterprise
Financial Management

Wang Huijuan
Guangzhou Jinbuhuan Consulting Co., Ltd., Guangzhou, Guangdong 510080

Abstract : Under the background of the deep development of digital economy, the business environment faced
by enterprises is complex. The traditional financial management model is difficult to adapt to the new
needs of enterprise development because of the lack of data processing ability and single decision—
making basis. Big data technology has become an important support for the transformation and
upgrading of corporate financial management due to its large scale, diverse types and high processing
efficiency. Based on the core connotation and characteristics of big data technology, this paper
discusses the specific impact of big data technology on financial decision-making, operating costs
and management functions of enterprises. Some strategies are put forward, such as deploying
information platform, constructing multi-level financial indicators monitoring system and strengthening
data life cycle management mechanism. Big data technology can not only promote the transformation
of enterprise financial work from manual operation to intelligent operation, from post—accounting to in—
process control, but also reconstruct the financial management paradigm, promote the transformation
of financial department from cost center to value creation center, and provide practical ideas for the
digital transformation of enterprise financial management.transformation of enterprise financial

Keywords : big data technology; financial management; affect
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Analysis on the Influence of Third-Party Payment Platform on the Safety of
Cross-Border E-commerce Funds

Yao Chunguang
Shenzhen Lianzhong Changxin Industrial Co., Ltd., Shenzhen, Guangdong 518000

Abstract : With the rapid development of the digital economy, third—party payment platforms have become
the core carriers of cross—border e—~commerce fund flows, playing a positive role in optimizing fund
settlement processes, establishing professional risk control systems, and facilitating compliant foreign
exchange settlement. However, problems such as incomplete qualifications, being exploited for illegal
fund arbitrage, and inefficient fund clearing exist on some platforms, giving rise to fund operational
risks, security risks, and account management risks that threaten the fund security of cross-
border e-commerce. This paper proposes corresponding countermeasures from three aspects —
standardizing qualification review, improving cross—border regulatory coordination, and optimizing
the clearing system — so as to provide references for payment platforms to enhance their risk control
capabilities.

Keywords : third-party payment platform; cross-border e-commerce; fund security; impact
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Consolidated Financial Statements Preparation Challenges and Intercompany
Transaction Elimination Practices in Group Enterprises

Zheng Wanwen
Guangzhou Panyu Grain Reserve Co., Ltd., Guangzhou, Guangdong 511400

Abstract : With the group—based development of state—owned grain enterprises, consolidated financial
statements have become a core tool for reflecting the overall financial position. However, factors
such as complex organizational structures, frequent intercompany transactions, and uneven levels
of informatization pose numerous difficulties in the preparation of consolidated financial statements,
with intercompany transaction elimination being particularly prone to errors. Taking Group A as an
example, this paper systematically reviews practical challenges in the preparation of consolidated
financial statements, including organizational coordination, data collection, and elimination processing.
It proposes optimization measures such as establishing standardized data collection mechanisms,
building intercompany transaction ledgers, advancing informatization, and strengthening business
finance integration. The paper visually illustrates the elimination process using a logic diagram of
intercompany elimination and a table of intercompany transaction types and corresponding elimination
methods. Additionally, a comparison of functional requirements for consolidated reporting systems is
provided as a reference for informatization development. This study aims to offer practical guidance
for similar enterprises in preparing consolidated financial statements and enhancing the precision of
financial management.

Keywords : group enterprises; consolidated financial statements; intercompany transaction elimination;
financial informatization; state-owned grain enterprises
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Research on the Construction and Implementation Path of the Internal Control
Effectiveness Evaluation System in Agricultural and Animal Husbandry
Industry Groups — A Case Study of Self-Inspection Practices of Subsidiaries of
Group A
Ding Lan
Wens Foodstuff Group Co., Ltd., Guangzhou, Guangdong 510630

Abstract : Due to the inherent attributes of the agricultural and animal husbandry industry—including a wide
production chain coverage, a high proportion of biological assets, and dispersed grassroots
business—the internal control system is significantly more difficult to implement at the subsidiary
level than in traditional manufacturing. After the issuance of Documents No. 2 and No. 15 by the
State—owned Assets Supervision and Administration Commission in 2026, the internal control
evaluation standards are shifting from "whether the system is sound" to "whether it can support
intelligent, penetrative supervision." Based on the positioning of the third line of defense in internal
audit, combined with Group A's top-level design of internal control evaluation and subsidiary self-
inspection experience, this paper integrates penetrative regulatory requirements into the evaluation
system, constructing a four—dimensional framework covering "unified evaluation standards, layered
implementation models, full-process closed-loop rectification, and systematic penetration capabilities,"
and outlines implementation paths including pre—research preparation, standardized working papers,
graded defect control, penetration capability assessment, and rule model construction. Practice shows
that this system can accurately identify unique risks in the agricultural and animal husbandry sector,
such as private feed circulation and irregular confirmation of biological asset death, providing valuable
reference for agricultural and animal husbandry enterprise groups to strengthen risk control capabilities.

Keywords : agricultural and animal husbandry enterprise group; evaluation of internal control effectiveness;
penetrative supervision; internal audit; self-inspection practice

el

it

(—) ARERSEY
AR, EARATISUSCH SIS, ST ARIRCRYGN K, SRR, RN T, ZORBS Y, Pk

EHEEAMN: T2 (1989.04-) , &, RS MA, BERALEARGARAE, PR, LT @0 AEEH.

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



FINARNEE R E R E 4R RAAS R 2026 A (A A ekl SMEEETET] ), RN B 4l 55
BEACIO PR AL Y, 202648, ERRESH G (TRl gE T e S GR17) ) (2530) Fl (G&FidF 2026
S el AR R RS W TR R A ) (15-530) , BIRK “sSeBlE s s@Ua s TR sk 2
Rt ™ o MTASERRR , 25BN F AT IR TAENL S R AEM Ve . Fesdmis g, damny sed e
ERMNETM AR CIHAEERE, SR, WEERNEEIERERARA . R “HEAEh . WREere” , BEEE
“BHRRATUE . RERAGINE . MBS, U ein” .

(=) EIRSMARER

BRI, COSO T 20254 4cA ( WHEHESARMATIE AR TS ) , 7EIEA LB LA LT AR v e . 7P O ISR
PR LTSN, A AR A NP R R B SR AL T A AR . Smith €5 (2024 ) #10 SBRARAERIN SN SR, ERATEHER
PIFETE PR R T USRI AR T 42907, P2, 224055 (2025) HRHVEFARM B R IHN T30 “AHRE” 5 fril:
P WE H bR, ESZAES GRS (2026 ) BT 12 RISAAE AT IAUE, ME T aS AT AR
TR A BT RN IR R, B0IE T AP S e PR Ao e B P IR BURA R B I BB 7. 202548 (CRATIEAR AR )
R, T 38% RS TR T TERATIVAFE IR ILE], SEBfsRiat) . 2 830 16 53— RITN AN “HIEER A

TR RN HURRIOE . RORE
I oA
(=) EnE s

IR MBI | SR REIER

PRREE NSRBI

FIEHEN S

ARSI S R BI SO AT, BRI A DR S B A, UK S U 2R AT (R R HE
R, G A SRR AT A BRG], R AR SOREEIE, O L IR T R ER AT N E . HETTR

HILAFRERS, RETSEEe T B I S T .

—. RETIREROETSRERBES T

(=) REATARIFRZ LT

SHAMATAAR, RYAT A AR A = AR 2 5
WL, 28—, WS B, BREEMERER,
HURACARYCER BN T A . S BUIR 55 ol A0 o FE i 2 42K,
—2llgs NGHEER . TR, SRENEIEDRESERER S
AT R ZE, TRV | A B SR S S 45 ] R R e
W, WHEETBORLIARORA. T, BT SR, R
TREA R R W&, A SEEY VT T RO S
VNS INR VRSN Y TN YN T I R EP S S GO
SHEAAE RER, A5 HIEERNS SN, $=,
FNESESR IR, ML SRV M 2o MAMREE . W& IE0H.
BRI TR 2, (RN B AR B al R i de ke
SYHL BINFREEE T A e B RARIAL, RS EEANE
PRI PR, AR R E UG IR R T AR
H NI R DB BB #elm “SISELFE" , 7
RESCHI IR . kg5 . RRGARER.

(Z) REEATEFATNEIMEFIL M EE

it A SREHAE IS AL, R T A TR
1T EEA AR =R . — AR AR BT
A, SR AT I P A T AR, 28 L
“HEEMEIATT RO, B R SS IR A A
PRER(ERISKES” MBS, BlanA=pyvsr e i it TP,
SEBRRIER IR ST IS ER . R XIS

M, DIEEhRON hE . SR AR N B RO E R, 8
Z RS RS ATE TS, RS T s sebrf s
A NEERL, 2023 28 20254 A ST 8 T W B 0 A P25 R B
I 60% RALE M SLBR R R A B, =R ARG HURTTE
ML, AFAEFEINE . R, TR W55 S L 55 RGeS
DA, [F—FIER R R G DA DA —2, ML
S B P SEIN SRR SR OG22 g d U R AT
HIREMR, B, T AR R GRS, Bz 4
XAAATAAF L 55 F L BUZI, XAEM B IEL . Rty
PR KB B BB o

—. RUEANEERHTNERIERDE

(—) FREEROBR

A R AR W b 1 SN C YA 5 S VAN B G VA i W
BROBEDR, NI R R E =Ml B 2k
JARE, B ARETT S M S AT 55 526, RERPITIE
PR H v KU FIRE, S PPN CARR AT N S PIERE 1, [
MY AR SRS, BRI [k p i iR AL, Wi
JT A A BB REAS WIS 220 DIPHAR L, RIS PP S5 [t
B, BENE ST IO . SemI R, S PR —HEE—
PETET I RLMEIEER. MbAh, TREE CaREAAET BAR, 15
SR ek, eSEk. SRGRNE, SRR
BOEDR, HEAMr R RR T A SRR e B U

e e

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 013



EIBSET | MANAGEMENT STATISTICS

(=) FREH O RN

PPN R BT A AR A R, KA
HATAR A A =i, SRR IZE | S E S
SEMANGOTFNTER, B H e s &L PR
Pz, PO AR AR d A kAL UT R, REFS=0E
Frgeisrtt, BROTN G REMAITE, AT, T
BRI, SRR, SRR R TR,
AN RIT R BB T, RN R AIE R .
ARGERIEM, PR TAFZ SR G, e s 4
PRI TR AN AR O RS L, A BRI S
PR, BN, $f 2 530K, AR yE, WisHiE, &
TEBER MR R B AR, BB RS LR
e BEATUEIR . RERGIOE AR Al 7 BRI A
1210
(=) FRERLERK
ARACA AT BN AR 2R S KB O A B, G —TF
PrbRifEtdisk, HEdsiels. ek, SBSHEORE, U
BB T BB ZOAE N, PR, W]
TG RTIERO PR, BN A TR Ml 5% BRI A T
TEOERR, B0V PR A TR R S . S VEFRAE S ARIE
BB E . RPN SR, R A e AT
My BRI, ShA&SN R A SIS, g
1 o UL 55 AR BT e g U B R, SEIIETTI
. dirpliem, HRTP AR, S P EE ERER, H
P — R — R — FERR T A IV E LA, X
R B, BRI, WIRTHEER, B
Liolcirie, SRRt AR S, il
BTN BRI F A RIEESRHE %, B RIEE . T
R BN B O, DRSS R AENE N 55 15 i ] Se )
L RAR . ZaER A AR, N TR T Ml gs ST ET
. WIEGERITH SR T/EILE, MIstaR. G-
SemE R BEHCHRERN, ER Him KSR T
WRRE . R EETENT ML AR ISR . FIERE I
fifrsse, XEIE R a0 OBk, EE PP 754
B AL BT SRS A PR T AR AR T TS I
FIE LRET E — 2R I, SR SRR SEM T
FI; i LR s —— RS R IIEE LR, BT
L TEUT; R LT HE— R, WE, USEERGET
I8, RAFEESID; B LREhonE — AR IR A5t
—. EEIRET T, PTG EE LTSS
HHED FIZA . ZERAED FIZIIRE . BERET B,

i

[=A
I

=. NEFRHIENMOSEEREZE — LU ASKEATRE
FREBEEKNF

B LA SR E TR T AR EEE 1504, 2026
LRLRIT TR 2 LG UT e TR T AR NI AR A LAE, %

ARG R TR — AR AT R AT — SRS —ILE
i — FIREER B EAAT ER” (Y Stifsae

(—) AIHRERER: BRARS5IR

REEEESEHEH T (R AE S AT A LTy
), WI=TU00 N A I AUE A S, IR 34
SRR, RW LS TEANEW; WA RA “2+2+N” %
3, RS . TREBIE N BERD, [FINE R UG,
FREVEL, RIGUERL, BT, SRR, HEACRE
BRME. GEFREP TSR NEOUE. MR ETAR, 5
— R B R TR R AL CORERS, SR B2 8t
B, ARG WSS, A k. DRI DS sy
BB = J AL BN — B RO AR R R A 2, Y
RO MO TR A, =G RO B S R AR AL
BB SIS AT A S0, AR [ TR B B
NG R BT WIS G — R BRI R T B,
T FTAT . BN SCHERI LA BT A AR R
RO TLIMOHERE, WITRAS R S5 b (O R R . [ A4
RSP PHRME, M RERF G SPT"EAGH. U5
ST ZE, AR E A8, SOV L BUAE4
JEL ORISR BEERER LA BLAh, 155 ICERR, B
B CFEae T LU, ML, M. . RE.
Bl BN AN R, TR T A
R RGN B R
Z) BEEZEE: SEREHRTERE
FAREMERESGETT T, B2 EE TN, LT
WA FIT R IAE. WFTRAGEUR, HRHgVE RN L5
EIT AT A SR A G EUR, FHRG L AR MR RO
¥ EER S EMREREIL, 55 H I IREAEE ] KPT 5¢
B AERT . BB A A, I RS BRI T AR 4
BRSNS ZoOmiEat, o BbsfEe e
JERTT IR AT, FEER BRI AT, AR IR0 P AR
HARRETCEATRING I (IES R AU, BRI, M
SRR SR AR MRS . AR, T R
IR, L, USRS, BRI AR, T,
FOR A A, TRRESH . WG B = 2R R S5 B L U R
BN, EORFEAReREE . LIRS RN. BEegE. PSS
P, (EREPER G CEHNID A BT 26 — B
AREESITAME ., SEIRVEE R R TR0, RS E AT
ik B A XS TR RO BB TR o O TR A A 1
AL ST B A s M A5 AR L T RBIE B 10 75 T BT 28
REAFAERAE G R IR HEREETR 2 MR DI F 1k
B SONEEA SRS LSRR Ttk 10 7 e A L2
AAAEIIT SRR I PR, B BB F DR e . S2me
Bl XU SHEERIOEE, RSB A K
Pio HWIEFB M MNERT, B AN AR SR S S >R
FAMEFCER, ERGURRTFESERE . RELHETRR
GEABIARITIE, RIS R2TE IR, B, R i

i

i
it
#

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



IRI5CHEA BT

(=) BRBCEEEHBMNER: AFEEREREL

TATSERALR, BT, PG, HXbs—
TR R, A HL A, XA |
A IER A FE5E5, CRE AR T AT H A B ]
RRSAT O Py R, BRI R R A v BRI R, A
LRI AT AR, AR BRI R R 4R 1T
TS FAFIEEREEE N — BT AR A TR, B
RGN P, R R R DT I S ST
£, WElSRANENSHETMAR, BAATANE—THUEN;
B EE BT B, S D I B BE B ] 2 Sk 0 A ] R
To X BTGP LB RSBOEN L . Bk A —E
SEBRBVCIIAL,  F SR A S A8 1 IR Ml 5 B Tk 5 ) < R 2T
&, el A OGS R IR, R H I ESRN 4R
T WA ARG ARAT IR, o R B AN UE 21
AL, TEHRRE LR B X

(M0) IENEERIER: BERIMLAR

EPRTR A RO PP 85 RS = DA B A e i
o SERIERES, WEMENES G T AT E IR RS
AR 15%, MG “REH" T AR EEBRER S
AN ITFER ST IRIES, NP AR Z |
RS T AT, R N T E ROSER S, N
B H AR TN SRR, * H &R B
(AT AIHT, A 5 S T S s, sl ol HER
BN, FINEX 24700 A E R AR AR
i, ERFFEAL S OE— U TR IAN ISR 51
SEIRALAE , IR SEE TN FIR, £ 155308
R, K@ I F RN GOR R MAE RN EE S F (K
I, BRI AR A FIE R S5 21T DA ZE A,
PAILENE 25 GO R GBS A R

243t

M. SEhEfRIESSEEER

PP R P PR 2R BN ¥ 3, 5 32 57 = 0RO R B L
il ZHERERIGTTTE, AR H PR A Sk s LU RN,
AgsHE ., FREM S L WSSO 2eE L A 3R, 1A
TRATRITIRSTA R, R IITHERES . SCICORIE T, hiss
MF AR HESREE A TR EGIEI, st “REehEn
7 B S, WIS ERAAR GBS TN, @R
Bk 5 28 el RO 5 D AL ORISTT T, $%82-53
TR, VS IOEURARE . SREANGEAN, HEShESSs . B
BB SR, MRS — . SN — .
Hlanag—, JEd R ALRS BRI P A SRH
B BRI, AAERIIT R A RO 75 TR
S E R AN TR R T AR, KA
B BRI E AT R I S IR I, A RS
TR e R FTREE, S PPN AR T IR AR S =3E by
=i B v e S i W (e a2 = B vz S D N s
T, A BERERIPN G REWALE, FUERIFIEEEN; BE
MREE PR R T AT, WIRRRE DA . SRR, HEh R
PRI, FOESCEIPITFRE, DIFRE I B s, A, RERZ
IWHENESITFIREC AN IR " # “Reh e aE
SUEY |, AR DAY 5 R0 B A s, R P
MU “AF AL FH “RZ AN A, A3k
HOBZNMRE , HITIEHERESEAME, LA H AR,
AT R L BRI T B RACR S 288, A R R
B, e g5 Sk p A L T ARG S BRI IURS PN R 2R A TS B 1
o RKREEEABATWEE LR, WTHE— SRR |
KRBAGFHALEN TN R 75, RTH XU IR B AL
Sk,

[1] fRMVAASTHS . ARk Je Sk Al A EZEEE S [EB/OLL (2025—-01-15). http: //www.moa.gov.cn/gk/tzgg_1/tzgg/202501/t20250115_6412873.htm.
[2] 45 B vEZs | LTk 2B =R iR S0 Gl ) (EVER R (2026) 245) [Z]. 2026.
[3] S B VAT . STl 2026 4 paie il Y AR R HH5 5 Mol TR S A (TS (2026) 15%5) [Z]. 2026.

[4] COSO. Pzl

HAHER (AAATIIERHERIANTEN] ) (M]. 2025.

[5] Smith D, Johnson R, Lee K. Internal control effectiveness in agricultural enterprises: A global empirical study[J]. Journal of Agricultural Economics, 2024, 75(3): 456—472.

[6] 2%, 5k SRAMAH A NI4T B BARPRAZIFE (). 23RS, 2025(4): 89-96.

[7) EE B, BRE . AR A N PR PR R R A
18] A AT bl 2x . 2025 AR EARMATAL R B2 45 [R]. 2025.

FET 12 5B HSAES AT (01 FhEA2 -, 2026(2): 28-33.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 015



i SHEHEF | STATISTICS AND EDUCATION TEACHING

Hridbs PREBCEAIE A BT RE I ZRET TR R 5 SR

2 e
NEEREAST HERZEZE, A5E 8 028000
DOI:10.61369/ASDS.2026060004

i E ! AXRERFSEAKFEUFEERORFSERENES, EEMEMEEEFPEEFENIIIERNERERT
B. ZEBEEMKEESIISER, SHREOSERZBENISIT. HRERBEHNMERE, BEFEXELRRE. ¥
BREFNCEMBEERESRRK, URERLHFE—LAHFSIRET. RBIEERUBREEREESFRHME, &
REREENTERETIIEHRR, REMEHIRET “SSIIRE - BHRE - ARER " =U—#FNITEEE
FER, BIETE OBE HFES, BR “IHEaE. FIRHSE. Rk 7 figsFER, BiS “ BiRSR. 0aES
M. EESH. FHSH 7 NEN, HRTEERE. KA. BHRRANISFHEE, SRERTINeERFR
3l S E e N P e G 3

X B A BREEE; BEEEIE

Construction and Practice of Teaching Skill Training System for Mathematics
Normal Students Under the New Curriculum Standard
Sheng Tingting
College of Mathematical Sciences, Inner Mongolia Minzu University, Tongliao, Inner Mongolia 028000

Abstract : Focusing on the cultivation of core literacy and practical abilities of normal students majoring in
Mathematics and Applied Mathematics under the new curriculum standard, this paper addresses
the prominent problems existing in the current training of normal students. These problems include
insufficient focus on training content, over—reliance on repetitive training of basic skills, lack of targeted
and refined design in the implementation process, extensive and inefficient training mechanisms, rigid
and outdated traditional training modes that cannot meet the demands of basic education reform in
the new era, disconnection between theoretical teaching and front-line teaching practice, and poor
alignment between skill training and actual job requirements. Based on the well-equipped practical
training hardware resources for teacher training in the university, this paper systematically constructs
and implements a three-in—one training system of "practical training empowerment, competition—
teaching integration, and closed-loop quality improvement". Adhering to the OBE educational concept,
centering on the training goal of "noble teacher ethics, solid professional knowledge and outstanding
teaching skills", and following the principles of goal orientation, problem orientation, practice orientation
and output orientation, this research constructs a new whole-process, school-local coordinated and
cyclically improved training path. The research results effectively solve the practical difficulties such as
insufficient systematicness and low effectiveness in the teaching skill training of mathematics normal
students.

Keywords : mathematics normal students; teaching skills
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Grounded in Educational Mathematical Thinking: Research on the Cognitive
Progression and Teaching Integration of the Concept of Limits in
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The concept of limits is a key link between elementary mathematics and advanced mathematics, and
the quality of its teaching connection directly affects the deepening of students' mathematical thinking
and the advancement of their knowledge system. This study aims to address the gap in extreme
teaching in calculus courses between middle and high schools, as well as universities. Based on
research data on the learning status of urban and rural high school students, it points out the urgency
of teaching improvement. Based on the educational mathematics ideas proposed by Academician
Zhang Jingzhong, this study attempts to reconstruct teaching concepts and content presentation
from two aspects: on the one hand, using typical extreme thinking cases such as Liu Hui's “cutting
circle technique" and "one foot hammer" as cognitive starting points to reduce the difficulty of formal
understanding; On the other hand, relying on familiar knowledge carriers such as natural sequences
and inequalities, design teaching paths that conform to students' cognitive rhythms. On this basis, the
paper further develops specific teaching cases that can be used in the classroom, aiming to provide
operational references for strengthening the teaching of extreme concepts in middle school, and
promote the natural transition of the knowledge system from intuitive to rigorous.

educational mathematics; limit; bridging teaching; middle school mathematics
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Research on Teaching Reform of Deep Integration of Artificial Intelligence and
Linear Algebra Curriculum—Effectiveness Verification Based on Empirical Data

Wu Jiarun, Zhao Nana', Yuan Menglixiang, Tang Zihang, Liu Xinhong
Beijing Institute of Petrochemical Technology, Beijing 102617

Abstract : To explore effective pathways for the deep integration of artificial intelligence (Al) technology with the linear
algebra curriculum, this study enrolled 511 students from the 2024 cohort of a Chinese university. Among
them, 101 students in the experimental class received Al-enhanced instruction—including visualization
tools, intelligent Q&A systems, and adaptive practice platforms—while the remaining students served as
the control group. Final examination scores were analyzed using independent—samples t-test, Mann-
Whitney U test, two—sample Kolmogorov—Smirnov test, and chi-square test. Results show that the
experimental class achieved a significantly higher mean score (78.71+ 15.18) compared with the control
group (70.94 + 18.62) (t=3.939, p<0.001, Cohen's d=0.458). The excellent rate ( = 90 points) of the
experimental class (40.6%) exceeded that of the control group (16.4%) by 24.2 percentage points, while
the failure rate dropped from 27.2% to 16.8%. Performance was better across all question types, especially
in comprehensive application problems. These findings suggest that Al-assisted teaching can improve
learning outcomes in linear algebra and offer a practical reference for teaching reform.

Keywords : artificial intelligence; linear algebra; teaching reform; empirical research; effect size analysis
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Abstract :
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Autonomous driving safety has become a critical issue requiring urgent breakthroughs in industries
such as automotive manufacturing, technology, and semiconductors. To establish a scientific
and comprehensive safety evaluation system for autonomous driving, this paper constructs a
comprehensive evaluation index system covering five dimensions: "perception system, decision—
making and planning, system safety and reliability, human-machine interaction, data and ethics." The
Analytic Hierarchy Process (AHP) is used to determine subjective weights, and the CRITIC method
is employed to calculate objective weights. By leveraging game theory, an optimal integration of
subjective and objective weights is achieved, thereby overcoming the limitations of single-weighting
methods. Furthermore, cloud model theory is introduced to transform the fuzziness and randomness in
qualitative evaluation into quantitative analysis. Finally, empirical analysis is conducted using a typical
autonomous driving system as a case study, verifying the effectiveness and scientific validity of the
proposed method. This approach provides a stable and scientific comprehensive evaluation of the
safety level of autonomous driving systems.
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Table 10: Results of data standardization processing
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Table 11: CRITIC weight calculation results of the index layer

Table 12: Comprehensive weights of first—level and second—level indicators

. . H N - N o o
— gtk B R g — gtk LR BT LU

TERGREE (Uy) 0.059 0.050 0.056
HFsEEMRERE (U,,) 0.035 0.061 0.045

BIFRG (U) 0.254 0.194 0.231
BRI (U) 0.138 0.039 0.101
FEREE] (U) 0.022 0.044 0.030
ARG R (Uy) 0.088 0.047 0.072
YR 5HR (Uy) 0.139 0.137 0.138 TURES (Un) 0.036 0.052 0.042
JEEE] (U ) 0.015 0.039 0.024
kR (U,,) 0.027 0.107 0.057
el W%z 4 (Uy,) 0.062 0.095 0.075

”%:“ftéﬁ% 0.363 0.350 0.358 "
AT (U) W4 (U,,) 0.103 0.110 0.106
WiTREze 4 (Uy,) 0.171 0.038 0.121
% FEETERIEWE (Uy) 0.092 0.048 0.075
i 0122 009 0112 S

bz (U,) ML HIEEE (U,) 0.031 0.048 0.037
HARBEFART (Us,) 0.081 0.103 0.089

iS50 (Us) 0.122 0.223 0.160
(EHERZHE (Us,) 0.041 0.120 0.071

(=) BEFN=ER
1. bRz R e R X Al ™

IREFRARAA M, A ROEETELEE (60,1001, K

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 033

PSR IR, BRI 1SR, Hrp i Ebs,

AERZIEIRN B B2 5k e e P ER R . IRAE PO AR i SF 4
FHEZH, SHAEIRRERE, WE207R:



HIRRIZIRAR . Fi%x SR | DATA SCIENCE TECHNOLOGY, METHODS AND APPLICATIONS

F213: THITFREEIR 73
Table 13: Classification of evaluation standard grades
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Table 14: Numerical characteristics of first-level indicators
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Abstract : To address the issues of high demand for C language teaching test questions, low efficiency of
traditional question generation, and unstable quality of single—Al generation, this paper designs and
implements an intelligent question generation system based on the COZE agent platform. The system
innovatively adopts a dual-LLM verification mechanism to separate question generation from review,
and combines a hybrid question source strategy of knowledge base retrieval and Al generation.
Experimental results show that the system significantly improves question generation efficiency
compared with traditional methods and effectively ensures the quality and diversity of test questions.
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Research on O20 Food Safety Risk Monitoring Based on BERT Semantic
Representation and Residual Feature Enhancement

Jin Sitong, Li Jianbo’
School of Mathematics and Statistics, Jiangsu Normal University, Xuzhou, Jiangsu 221116

Abstract : With the rapid development of the O20 catering model, user reviews have become a key data
source for identifying food safety hazards. However, O20 reviews have obvious characteristics of
colloquialism, fragmentation, and semantic ambiguity. Traditional machine learning and single deep
learning models are difficult to balance global semantic understanding and accurate extraction of
local fine—grained features during fine—tuning, which easily leads to missed detection of food safety
risk signals. To address the above challenges, this paper proposes a food safety risk identification
model integrating the BERT pre—trained language model and residual network. The model first uses
BERT to obtain deep bidirectional semantic representations of text and construct a global feature
benchmark; then, it conducts multi-scale local feature mining on the hidden state sequence through
stacked residual blocks, alleviates the gradient degradation problem during fine—tuning of deep
networks with skip connections, and enhances the model's ability to perceive risk keywords such as
"foreign objects", "odor", and "pathogenic"; finally, it adopts a feature concatenation strategy to fuse
global and local feature vectors to realize automatic discrimination of risky reviews. Experiments were
conducted based on 10,000 real O20 review datasets provided by CCF BDCI. The results show that
the BERT + Residual Block model proposed in this paper achieves a maximum F1 score of 0.9257
on the validation set and an overall F1 score of 0.9096, which is more stable than the CNN+BERT
and BILSTM+BERT models; the full-scale accuracy of the test set reaches 97.5%, and the standard
deviation of five—fold cross—validation is only 0.0062, showing strong generalization ability and
robustness; the F1 score of the model in risk categories reaches 0.92, which can effectively reduce the

HEEWE . THEWRERTILIRE (SICX25_1499) ; IHARNUSHRELEHZNEIRMA (JGKT25_C075) ; ITHIMEAFHREREEHBHFZHRTEHORE .
EH B 2B, THRIFE RS S I 2023RMEH R L, R W EFS T Email:19895248863@163.com.
AR FREW, THRTEAFRFGRITFRAR, RitFl £, FRAAQEEFE . ALK, %% %; Email: Tijianbo@jsnu.edu.cn,
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risk missed detection rate in intelligent supervision scenarios. This paper verifies the effectiveness of
the residual structure in improving the feature extraction ability of pre—trained models, and provides
an efficient technical solution for digital monitoring and early warning of food safety in 020
scenarios. Future research will further introduce external knowledge graph injection and multi-modal
fusion technologies to enhance the model's ability to identify complex ironic semantics.

Keywords : food safety monitoring; 020 review analysis; BERT; residual block; text classification
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(EIX T Ve AR I TAAE TR, M DUA AR B SR R A B2 44T SUBSOR BRSO AL Y BB IR ST (R e, B 4%
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BERT SURRBGAGSOARNIR TS R, KHAEARREHE; BER @SB, & BERT i ik ER A S T4 2 &) 4y
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i E : HWERIHFE, #R58E (ESG) RS HAFESHNRNRR, UERRERENFRTI ESG T AEEFENT
BHEE, AXRE—HETFRNEBRRREERFA ( XCBoost ) 5 EFINNZERRE (SHAP ) EZRESHIBUH TN
R, ENSIARNBREIER, HESESRPHEIRERAR (SMOTE) , BCEEIN D IEMERHER
BEN. RNENMBIERMNNFMEEHFIA SHAP HESIRTIR Rt MREREZURNMBBNCEZRA T RE
HERNTRAEE, “EBEE” BE%EI1.72%, “GSE” BEZEI224%; MSEAEMTIEENSIAGRIEET
ARIFRAEEE, REHFIRETESERETER (Macro AUC) EiX97.81%; IEshiEIEETILSE, EiS
ROUETE “BEEERHEN" BE, MIEESRMUNERRE “BWERRENSTHEER" SHIE. ANHREERE
HEMER ESG #ri0. HIERSMREREMTSHARETR,

X ##@ i@ : ESGiFk; fLf/rBUsk XGBoost #8!; SHAP; {7

Enterprise ESG Rating Prediction Based on Cost-Sensitive XGBoost Model

Bao Jinmin
School of Mathematics, Hefei University of Technology, Hefei, Anhui 230009

Abstract : Aiming at the prediction bias caused by the imbalance in the distribution of ESG ratings and the
insufficient explanatory power of existing models for ESG behavior in different industries, this paper
proposes an improved prediction model based on the combination of cost—sensitive limit gradient
lifting (XGBoost) and Shapli addition explanation (SHAP) framework. We introduce a cost-sensitive
learning strategy combined with synthetic minority oversampling (SMOTE) to enhance the model's
ability to capture minority—class samples. At the same time, the marginal gain of financial indicators
is quantified, and the SHAP algorithm is used to analyze the industry heterogeneity. The results show
that cost-sensitive optimization significantly improves the prediction accuracy of extreme ratings,
with a recall rate of 91.72% for "laggards" and 92.24% for "leaders". The introduction of financial
fundamentals and industry information effectively corrects the dependence of historical ratings, and the
macro average receiver operating characteristic area (Macro AUC) is as high as 97.81%. The driving
mechanism is differentiated by industries, with heavy polluting industries showing the logic of "asset—
intensive compliance", while non-heavy polluting industries showing the characteristics of "efficiency
premium and market sensitivity". This article provides an efficient decision—-making tool for investors to
accurately anchor high—quality ESG targets and investigate tail risks.

Keywords : ESG rating; cost-sensitive XGBoost model; SHAP; Industry heterogeneity
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Intelligent Path Planning Method Based on Graph Neural Network and

Multi- Objective Particle Swarm Optimization and its Application
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Abstract : With the development of intelligent transportation and tourism planning, many people have long been
eager to find a good travel route and maximise the enjoyment of flowers in a short amount of time
and money. To solve the problem of city visits and route planning for holiday flower viewing tourism,
this paper puts forward an intelligent route planning method (GNN-MOPSO) based on graph neural
networks (GNN) and multi-objective particle swarm optimisation (MOPSO). A GNN is employed to
obtain the structure information of the urban network, and then MOPSO is applied for simultaneous
multi-objective optimisation of various objectives, that is to say maximisation of flower—viewing
value and minimisation of travel cost. According to experiments, GNN-MOPSO is better than the
previous optimisation methods PSO and NSGA-II in terms of the quality of solutions and the diversity
of solutions for all cases, especially in large—scale urban networks. GNN-MOPSO can also be used
to address the problem of multiple constraints in the optimisation of smart transportation and tourism
paths. Therefore, based on the reasons mentioned above, the direction of future research in this paper
will be to apply reinforcement learning and the scalability of algorithms to large—scale urban networks.

Keywords : graph neural network; multi-objective particle swarm optimization; path planning; flower
viewing; smart tourism
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Statistical Measurement and Spatiotemporal Evolution Mechanisms of Green
and Low-Carbon Innovation Efficiency in Guangdong Province

Zhang Qiansheng’, Zhu Caoliacliao
School of Mathematics and Statistics, Guangdong University of Foreign Studies, Guangzhou, Guangdong 510006

Abstract : This study takes panel data from 21 cities in Guangdong Province for the period 2014 2024 as its
sample. We empoy the super—efficiency SBM-DEA model with undesirable output to measure the
green and low—carbon innovation efficiency of these cities, and further analyzes its dynamic evolution
using the Malmquist-Luenberger (ML) index. In addition, the regional convergence of low—carbon
innovation efficiency in Guangdong Province is examined. Finally, a Tobit regression model is applied
to identify the key factors influencing this efficiency. The results indicate that while the overall green
and low-carbon innovation efficiency in Guangdong Province shows a fluctuating upward trend,
significant regional disparities exist: the Pearl River Delta region exhibits the highest efficiency, whereas
western Guangdong ranks the lowest. Decomposition of the ML index reveals that technological
progress is the primary driver of efficiency improvements, while changes in technical efficiency play
a relatively limited role. Convergence tests suggest significant o —convergence and B —convergence
in green and low-carbon innovation efficiency, indicating a narrowing trend in regional disparities.
Policy recommendations include expanding Guangdong Province’ s openness to the outside world,
upgrading its industrial structure, and enhancing the urbanization level across regions. These measures
facilitate the development of green economy and the achievement of its low—carbon goal.

Keywords : green and low-carbon innovation; Super-efficiency DEA model; Malmquist-Luenberger index
(ML); convergence; Tobit regression
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The Impact of Corporate Venture Capital on the ESG Performance of Startups

— An Empirical Analysis Based on Shenzhen Growth Enterprise Market

Qiao Mingzhe', Yu Jun, Xiao Wenhui
School of Finance and Management, Shanghai University of International Business and Economics, Shanghai 201620

Abstract : As public pay more and more attention to sustainable development and corporate social responsibility,
ESG performance has become an important indicator for evaluating enterprises. Based on an empirical
analysis of data from listed companies of A—share Growth Enterprise from year 2009 to 2023, this
study reveals the following findings: (1) Startups supported by Corporate Venture Capital (CVC) exhibit
significantly higher ESG performance than those without CVC support; (2) Startups with CVC support
enjoy higher ESG performance than their counterparts supported by Independent Venture Capital
(IVC); (3) The business vertical relationship between CVC parties has a positive impact on startups
ESG performance; (4) CVC shareholding ratio exerts a negative moderating effect on the relationship
between business vertical relationship and startups ESG performance. Heterogeneity analysis indicates
that the positive effects of CVC on startups ESG performance are stronger in samples with state—
owned backgrounds, manufacturing industries, and years with high ESG attention.

Keywords : corporate venture capital; start-up enterprises; ESG performance; venture capital
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The Action Path and Countermeasure Research of Sci-Tech Finance Boosting

Total Factor Productivity Growth in Western China
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Abstract : Against the background of the in—depth implementation of the innovation—driven development strategy
and the regional coordinated development strategy, how to improve total factor productivity in
western China through sci—tech finance has become an important issue for promoting high—quality
development. Taking the sci-tech finance pilot policy as a quasi—natural experiment, this research
develops a time-varying DID model using panel data from prefecture—level cities located in Western
China during 2000-2023, and systematically investigates the impact, mechanism and heterogeneous
effects of sci—tech finance on total factor productivity. According to the empirical findings, the science
and technology finance pilot policy has exerted a significantly positive effect on enhancing total factor
productivity in western China, and the finding remains robust even when employing different dependent
variables and utilizing alternative regression specifications for robustness testing. Mechanism analysis
indicates that sci—-tech finance promotes total factor productivity growth by improving human capital
level and advancing industrial structure upgrading. Heterogeneity analysis reveals that the policy
effect is more significant in the northwest region and cities with high innovation capacity. Accordingly,
this paper proposes to improve the sci—-tech finance support system in western China, consolidate
the foundation of innovation and talents, and promote the optimization and upgrading of industrial
structure, so as to further release the empowering effect of sci—tech finance on regional high—quality
development..

Keywords : sci-tech finance; total factor productivity; western China; human capital level
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Abstract : Against the backdrop of the "Healthy China 2030" strategy, improving the public fithess service
system has become an essential requirement. This study takes Guangzhou as the research site
and focuses on issues such as the limited functionality and poor program stability of smart venue
platforms. A systematic investigation is conducted using text mining, in—depth interviews,
questionnaire surveys, and multiple statistical analysis methods. User reviews from five platforms
including Quntitong were crawled using Python, and word frequency statistics were performed with
NLPIR to obtain existing user feedback. In-depth interviews were conducted with 5 public venue
managers, 11 private venue owners, and 13 group ball game players to explore expectations
from multiple dimensions. Questionnaires were distributed across 35 ball courts, yielding 605
valid responses. Principal component analysis and grey relational analysis revealed that
platform performance has the greatest impact on effectiveness satisfaction. Cluster analysis
categorized potential users into five groups, including key potential users and key development
users. Finally, from the dual perspectives of public venue managers and private venue owners,
targeted recommendations are proposed for platform optimization and potential market expansion.
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