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Measurement of Artificial Intelligence Development Level and Its Impact on
Provincial Carbon Emission Intensity

Zhu Yunjie, Li Hancong, Li Tongyao, Li Shaoting*
Dongbei University of Finance and Economics, Dalian, Liaoning 116025

Abstract: The report of the 20th National Congress of the Communist Party of China emphasizes that the "du—
al-carbon" goals are crucial for the sustainable development of the Chinese nation. As a core driver
of innovation—driven development, artificial intelligence (Al) is promoting the green transformation
through resource optimization, industrial upgrading, and other pathways. This paper conducts an
empirical study using data from 27 provinces across China in 2022. Based on multiple linear regres—
sion and Gaussian mixture regression models, we establish a multidimensional evaluation system
for Al development, covering industrial foundations, technological achievements, and innovation
practices. Using the entropy weight method, we evaluate the Al development levels of provincial re—
gions and explore the impact of Al development on carbon emission intensity in different provinces.
The study aims to uncover the inherent relationship between Al development and the achievement
of carbon peak and carbon neutrality goals, providing a new quantitative analytical perspective for
the government to facilitate the transformation and upgrading of high—tech industries and promote
low-carbon development strategies.

Keywords: Al development level; carbon emission intensity; multiple linear regression; Gaussian
mixture regression
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Study on the Coordinated Development of Population and Economy in
Yuncheng City Under the Context of High- Quality Development
Jing Vi
Yuncheng University, Yuncheng, Shanxi 044000

Abstract: Inrecent years, the study of coordinated development between population and economy has grad—
ually become an important and complex subject, with population factors emerging as a key deter—
minant of regional economic growth. Therefore, correctly analyzing and addressing the relationship
between population and economic development holds significant practical value for promoting their
harmonious progress. Based on data from 2013 to 2022 covering both population and economic
development in Yuncheng City, Shanxi Province, this paper constructs an indicator system to assess
the relationship between population and economic growth. The entropy method is employed to de—
termine the weights of each indicator, evaluating the overall development levels of both the popula—
tion and economic systems. A coupling model is then used to measure the coordination degree and
coordinated development degree between population and economy in Yuncheng City. On this basis,
recommendations are proposed to enhance the coordinated development of population and econo—
my in the region.

Keywords: population and economy; coupling model; entropy method; coordinated development
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Abstract: This paper explores the spatial effects and influencing mechanisms of scientific and technologi—
cal innovation (STI) and industrial structure upgrading on the high—quality development of marine
economy in the Fuzhou Metropolitan Circle. The super—efficiency SBM model is used to measure
the STI efficiency from 2012 to 2022. Based on the “Five Development Concepts,” a high—quality
development index system for the marine economy is constructed using rough set theory, and the
AHP-entropy method is employed to calculate the high—quality development index for the same pe—
riod. A spatial panel econometric model is established, with STI efficiency as the core explanatory
variable and industrial structure upgrading as the mediating variable, to examine the impact path—
ways and mechanisms on the high—quality development of marine economy. Specific development
strategies and policy recommendations are then proposed based on the findings.
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Abstract: Emerging technologies are driving the automotive industry through a transformation process char—
acterized by digitalization and intelligence. This paper constructs an evaluation index system for
the digital transformation of the automotive manufacturing sector and conducts measurement as—
sessments. The study finds that talent innovation capabilities and digital technology are the core
drivers, while capital management, management capabilities, and industrial structure are the primary
influencing factors. Companies can choose business model innovation, organizational renewal, or
technological innovation based on their own conditions. It is recommended that the government im—
prove policies for industry support, talent cultivation, and ecosystem governance; companies should
enhance innovation collaboration to accelerate intelligent, resource—efficient, and organizational op—
timization transformations.
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Abstract: The food-drug dual-use concept is significant for improving modern sub—health and age-related
diseases in the young. Guangdong youth, with their tradition of "drinking cooling tea and simmering
soups," show unique consumption tendencies towards food—drug dual-use products. This study,
combining consumer behavior theory, collected 3050 questionnaires from Guangdong youth aged
19-35 and used association rule models and path analysis to explore their consumption willing—
ness and influencing factors towards food-drug dual-use products. The analysis revealed that
female, highly—educated consumers with high health awareness are more willing to try such prod—
ucts. Purchase frequency, product interest, and education level have a significantly positive impact
on the willingness to pay a higher price for high—quality food—drug dual-use products. Finally, using
Bayesian model decision-making to analyze consumption willingness and market prospects, the
study proposes suggestions to strengthen market education, innovate products, segment the mar—
ket, and optimize channels. These suggestions aim to help consumers make healthier dietary choic—
es, promote the innovative development of traditional dietary therapy, and alleviate sub—health and
age-related disease issues in the young.
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Abstract: Inrecent years, China's smart phone brands are rapidly developing, and the market competition is
becoming increasingly fierce. First of all, domestic brands such as Huawei, Xiaomi, OPPO, vivo,
etc. account for the main share of the domestic mobile phone market. Through continuous innova—
tion, these brands have met the diverse needs of consumers in terms of performance and appear—
ance. Secondly, in terms of price, domestic brands provide a rich product line, which can meet the
consumption needs of different income groups. In order to identify consumers' specific evaluations
and demands for different brand mobile phones, thereby enhancing the overall user experience
and increasing user satisfaction, this paper constructs an evaluation system model for smartphone
brand competitiveness from the perspective of consumers, including 3 first-level indicators and 15
second-level indicators, and uses the principal component method to calculate the weight of each
indicator, and finally uses fuzzy comprehensive evaluation to calculate the comprehensive evalua—
tion value of major mobile phone brand. The calculation results are roughly in line with the ranking of
domestic smartphone market shares in the previous year.

Keywords: mobile phone brand; factor analysis; principal component analysis; fuzzy comprehensive
evaluation

ElE

FEERRE TR, FHEHOVIARANTH T LA s sk LH, TR IR AR . MAZE % 7E2¢
FRFEER, FHNUEEE TR, BT AR, KA LR ey — I HA R 2 R (s 1 O£ A SRR,
FEATEIFHUEEEACZ R SR, JEZ ) kR Bl ESRGE LSRN ZNLGEIEM . WEHT RN S TR
FE, ATPABA A A T S RAD DR, AT BT AL M T T m B e s, PRIL, SREICEAE S AL AT B,
DARNEE, I TENT RS RFIUR M AR, ARl 2 ERERERTT, FARFEEN RS MR T T
B AR, IR EF O R ATk A S G PPN 2 TS 7T, RESHIT S M 59 1. AMTEE
AEFE B FHLAE T AR BRI 25 (IS TR T, IERE AR AVAE ™ g ot . T e AL SR ARl . ISR A 2R At R T
FEFHU ST, HAHMR L AANTE, X —BrFsil g S H A B s TR ST IR f REAR LG, BRI LML

HEeWB: ERTHETREESELHIHE (010830035 ),
R EA: #75 (199—) , &, ERANA, #d, HRTE: RGEH%;
AIREH: F4a (1980—) , B, AHEAA, Hi+, B#HK, HARFE: JrakEor.

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. | 033



ST 5E%EE | SAMPLING STATISTICS AND QUESTIONNAIRE SURVEYS

(1) ExfrE BAREHARRTR AT
RPN —MRFERIIH SRR, HA TR |

THLRRE AN Sl < o AEAEXTIN T . B, MO S IR s, HE

EESZHTHA MM B, FTREFHLRME R R PH5Es T, WL T R AL R R A E O R A T S S SR AT ™

Bt 2T, AR e AR AIEL AT
(2) MESLTATK

KRR TYUHERSATE MG G o AT TR R e, T i AT . A, AR stk
SRATE ORI S e T T LS sRAN G 5 . X9 MU A7 B AT T 7 SR A B O T B R . LA B TS vy BB T A ) T

PSR, TIARGRES IR —A o i nhcizh&.
(3) Pk S A AT SAE5

KAFATEA R R ST B R AR . PRI, SR TSR T I SE ST, BT AR S R PR R T3 T KA 55
At TEHABGTTS P AR TR MRS AT, AR N TS Z B A

—. ROl R B E A

FE AN i 5 S IV AN FR PR EEAT T Iz RS, A
T A AR, ARFESEE AW SSE AR HE (2005) A
N A ETE S TP AR AR T IR RE ST . R ELRE ST
K RESTR EE BE R M B (2009) TACH i BE
S AIPENFR AR R A B AT RE ST . ST IR T, Y
M7, ShREARFIREST . ARRRRSERE . WA EERI A P, ZR it
S(2010) MERAFSE . SEREMME . S S E
i R RN (R AR 1 M55 5 T PN iR 0 ThAk 5 (2013)
I SRR L M, WIS, S ERAZ . LA
WL BRI B AN TR R S S R AR e TSR
(2016) PN IZE ST PN FERR AR R B L R REBCAEL L it
JERSETES B LR PO T P £F 22 (2020) DARHEDT
ST X AR Al N AL P O A 2 G, T S AR [ AF S
B ARRBO AR AN BN AL PR 2 e 25 (1
Jr ARG, RS2 A PR AT SR A I G R A T
BT A6 ¥, Rezaee (2017) T 382 KL EEH
IR, WA R A R — B B R T
WORE, AR RN R, AR BB T, Lim S A
(2020) 158 7 HEF WA AT THESL BT AIHT X 8 BB AL A
CAAEy | /KSR ) SE IR0, PERSETT I . BER BT
B S R e R L Y LiuSE A (2021) BT —F A%
PETELAT SR HTF= e S 35, AT LS I — SR e 2
TS s g A 22 ¥ Shrestha% A (2023) DL Keller Fil
Aakar [T P Y (CBBE ) BRI HIEHES A IR,
FINT HAGEMARL, SREADER: BRI, SR
FERN SR = A S 1

i LTk, VS EPAMEE AR E, (SR
MR A G TFAL TS BT P (5D . AT K2 A 1 3 f T
BTSRRI R

(—) ARMR

ARSCDAE PR E AR A B ge A K DA R gs T 4 (I
1) KN 2264y, [0H I 2264y, & MEHEN

100%. (AR ERIT, a1 T WA
FRL G EGL AT TGN,
RO A B A T RO THLA A TP, A 15 MRS,
BRI -5 LG0T o], B I 52 vy 4 B B 006 A

FARIRHIA S o
1 WIFEHEAMRHIEE (A )
AR g AL &
5 60 55 115
o 72 39 111
“it 132 94 226
(Z) EXREESH

{5 BE 43 AT IR0 2 55 S 3R I R — B, 2 s o T i
M. —f#iM7, Cronbach's Alpha ZEIAT 0.9, PNEFLMIAFD
— kR =, Cronbach's Alpha ZRE04E0.7F10.9 2 (8], A=
LN —E % 4f, Cronbach's Alpha ZE7E0.7PAT, IANE:
F S U — S R R

2 fEEmek
T FOPEEE Alpha WL

PR (RF—) 0.918 7
PR (FTF2) 0.877 5
P (HF=) 0.842 3

AR 0.945 15

EWHZHIUT, SRESATAER, B EE R TR
[FIAARFAL, OB AR R T A il DAR 7R W et i HA [ 67
MM BE T, WP La 2 FE FT B AFAE (A1, AR ST th = AR Y
B, AR R PORE. SR SRS, s R
o~ (WF2) , A PRE4EE R Cronbach's Alphafii > 0.918,
P R4 E 1 Cronbach's Alpha B8 0.877, 7= kb G4 5 1Y
Cronbach's AlphafBih 0.842, HEZEIEMN Cronbach's Alphaf
$70.945, FIHABINAE—EERL, &6 B TIREAT.

—. HEiEEgE

(—) EBFAFEEIEESTHEE
B SPSSEMFRIIETIATIIE, MRS A2

034 | Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



G P IS AMERRIEA TR ST 40, FURIET IR 007 . LA 2R

MWFEITLAEH, KMOES 10939, HHIASCH 1545w

TAHTHIRE AR AT T BRI ERE RIS 1) p (5T 0.000, /AT
3 KMOAN USRS 0.05, WLHATE 95% (W B EACT R4 R EIE, HCREUATT R
KMO FIERF IR g BAERE, SRR B (A R A OC BRI A (A 568
MO FHEDITE R 9% YRR AT T AT, HLATR A BT TR
IERTT 2364.863
EURFFIASERTE A 06 b 105
M 000
Wit W’Sﬁm Tmﬁiggg*u ”E%fg;ﬂu Mt FEEAK BR Wit HEEAK BR%
1 8.541 56.943 56.943 8.541 56.943 56.943 4.517 30.116 30.116
2 1.154 7.693 64.637 1.154 7.693 64.637 3.205 21.369 51.485
3 1.000 6.669 71.305 1.000 6.669 71.305 2.973 19.821 71.305
4 629 4.195 75.501
5 057 3.712 79.212
6 458 3.052 82.265
7 394 2.624 84.888
8 375 2.499 87.387
9 333 2.222 89.609
10 325 2.166 91.775
11 .309 2.062 93.837
12 281 1.876 95.713
13 258 1.718 97.431
14 .220 1.469 98.901
15 165 1.099 100.00

FERTFarS, SITENGRRE— N EEAS, TR
BRI ILE TR LU AR B 7 I (R AR B, B4
MRS M7 U BB R AR T L, (AR TR
HRIIED, A DU R N AR B BRI ME B RyEk4
iR, TEARET AT, SREBAAFET, JFHIX3MARTF.
[FIERE T RN 71.305% . SRR L0 B A 4 SRR
PEAE SRR, 71.305% M SR ATT Z MR R I = AR 7
LA G S AT SR B A Ol R TRk, T 22 MR L
i, PP RTRAGLA BOR AT . AL, 71.305% HYARRE R
BIE B A R RO AR T X 3 AE T,

HEE

>E1 WaE

NE VAT OSSR, SRR ds, IR RS
LFRAHRIET 3 ME 7, FHERERR (HATET 1) BAE
PR, R SO R ) R S AL B BTk R . TR R T
FERUACE I 34, FHIEAYEDZHTRUN, RCHBEHTRES, KU

SO T A AR DTS BN R, AR AR S R
B =R AT AR AL S B A 5 R
Fb HEFHIIS HE R

TERR I (1 ol 4 HE R
e %
ZARIR . 5 5
Ea it ) 699% 410 159
AbEEgERE 518 627 117
FA P R AT 781 1380 109
s ( ﬁu%}éj%%t@ﬁﬁi%&%nﬁﬁ 64% 01 25
EH
AR (T AN FH a7 ) T15% 297 281
HHAS & Uzu%ig Hfli . FE%) 1 247 oul 6
R
N (PP SIhaE. EREIEE ) | 743% 321 206
FEERE SRS A UCAC B 654 157 483
SRR E (AT SRR AR T ) 487 245 684
TGk (AMGEAHREER ) 305 640% 403
B ALfTRE T 318 787% 207
TR N 076 618+ 569
BIRBE (W PEEmER ) 301 758 271
MRS (AT R A2 R ) 261 236 803%
| S EEA R 255 307 732
* RIRH KA

POTH:: ER TR
WERETTH: HURUE SRR T E .
a. BEFETE 13 YOEAUR ks,
HESTH, FTF 15 X RGRmEE . X, M Stk
X EPRSs  X MRS, X HHAZ AT, XM, X,

REEDRE S M IV RC B IR SRR s 7249 X, AR BZR I
fit. X BB, X, IEAE ST . X P By R

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. | 035



ST S5E%EE | SAMPLING STATISTICS AND QUESTIONNAIRE SURVEYS

Xop 7R ARG s B9 359 Xo MM . Xy s BEZN 1 (R£9) , ATET HECR R 2 MRE .

LR, X S5 ELNAENHCREE R, B, J72 FRIT
RT3 At T LSRR (25)
#*6 FTms ag: BAEERE, N AT R AEHEE
i iy 7R zj = /1_” (7=1,2-15; 7=1,2,3)
Jj
N 7 Xl\ Xs\ Xw XT;\ Xh’\ XT\
e X,. X, S0116% 2 LRI AR
ﬁn””ﬁ”% PRERE X, Xiow X Xo. Xig 21.369% AR AT T @\4
. I Jan;
4 Xa. Xos Xis 19.821% Fior BT kAR R BT
- — AR fi
(Z) iHEEBERE I, = —; J
3
fER AR, R = ATy, I EEAREE )
- 3 UIA—L ()
Ao BRI (WEET) *UFHIEJZ/V%% AT, A ]
EIRRART (MK | SELRHUTME TN E A E R H 72 WSS
L
P TIER, F ~§'JE‘J%%Z(WE) AT AL, (AT
2T WHERSFS
X, X, X, X, X Xs X, X,
0.2644 0.2547 0.2688 0.2667 0.2683 0.2579 0.2663 0.2636
~0.2215 ~0.0129 ~0.3124 ~0.1745 ~0.2339 ~0.3058 ~0.2739 ~0.1740
~0.1712 ~0.3467 -0.1888 0.0434 ~0.0051 0.2867 ~0.0768 0.2393
X9 X10 X11 X12 X13 X14 X15
0.2764 0.2577 0.2537 0.2298 0.2556 0.2429 0.2422
0.0666 0.2587 0.2368 0.4757 0.2619 0.2671 0.2748
0.3296 ~0.1415 ~0.3860 ~0.0016 ~0.3186 0.4265 0.3262
28 T R
Xy X, Xy X, X Xs X; Xs
0.1712 0.1696 0.1633 0.1982 0.1886 0.1997 0.1759 0.2141
X9 X10 X11 X12 X13 X14 X15
0.2587 0.2205 0.1921 0.2347 0.2026 0.2627 0.2536
9 KEHT—1k
X, X, Xy X, Xs X, X, Xq
0.0551 0.0546 0.0526 0.0638 0.0607 0.0643 0.0566 0.0689
x%/ XIO Xll x]2 lei Xl\ Xln
0.0833 0.0710 0.0618 0.0756 0.0652 0.0846 0.0817
(=) BHEZESITENE RN
F—4 WENEE TRIEEEE FE5 BEENRENMERNRE W, BRI ERZ WE
RZEE DRFEFRINER G0 AU IS =X, Xo. Xuo X, FIPEESR IS i Wy
Xsv Xgv Xov Xgu Xgu Xpon Xppn Xppn Xppn Xppn Xpg) W.= (0.0551, 0.0546, 0.0526, 0.06383, 0.0607,

PRIAR B PSS AL s RSO PR E={ARHRL.

B, AR, AT )
Mt R R

L
Y —_‘ﬂ;‘

SRR R ZR AN T AR R S RRER

i::

0.0643, 0.0566, 0.0689, 0.0833, 0.0710, 0.0618, 0.0756,
0.0652, 0.0846, 0.0817)

z= (100, 80, 60, 40, 20)
W= (0.3333, 0.2667, 0.2, 0.1333, 0.0667)

FRZ AP AR AP GAEFE TR AR AU T 1Y PO LR GTEE (ZERERIR) S=WR
10 Fa TG
FHLAE OB S
EY 0.08582 0.070162 0.26756 0.3688 0.207658
Nk 0.017935 0.093935 0.300413 0.388171 0.199546
R 0.0656336 0.0746111 0.2582345 0.3595183 0.1603344
Hh 0.0437768 0.135114 0.196201 0.391912 0.231911
OPPO 0.032048 0.110469 0.313877 0.415458 0.128148
Vivo 0 0.04633 0.24498 0.490695 0.217996
Fhp: WHEZATEE (HZ660) WAL w=W,S" B4k p'=w.S"

036 | Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



F11 BFIREEET5

UGS SR eS| OPPO vivo
WRELE G 1 0.236154 0.243831 0.215287 0.241987 0.233146 0.258691
RUMRLEGR 0 70.85 73.15 64.59 72.60 69.94 77.61
4 4 2 6 3 5 1

AT BENKE LW R E 1A B, TR 280, /N
Ko FEHL By OPPO. vivo AL S I 1 502, SO
GO THMEEHZ AR TGN G155, WFRILUAEE 1,
SRRLE S 14 70.85, /INREEGAI N T3.15, SEREEGHTH
64.59, HNLGETET2.60, OPPOLE1345069.94, vivoLs:
EAHTRTT61, HEAGESIHr A vivo, Ak, 8 R
. OPPO. ¥, Jf5 2024454 = E PSR KB &,
BRI S B T AN A R SR LR e v AT BE RS 4 T,
FEURIA T KAV B R e 4 T R/ IR
GLIERES

MBS LERFE (F11) , vivolL77.61 4 BTGB AL a4
—, R ETEREE A SRR ORAT T R AIA T, X
T vivo FERE G SL AR . P ARIGAIURE S 5 B 0 s (v
geth, HARRAMTT AR SR FEA MM T OBM AR T, 1
R B CE A AR . R S BRSBTS
M2k (731545 ) FI4ER (72.604 ) , X FEEAER AL
HRIIEAN L EAS3) T R AR AIA R, /ANK I B HAR s
MIAMEENESERATZE =%, HHEECEENEIIEE
WP . SERVERFERIKEN &, WS T V218K m AR ST
FATERE R, I E A BUSIEESE . OPPO RIS/ AR H%
BT, Horf OPPO34r0 69.94 45, BERFS IR 70.8557 X &
TR OPPO BARTEL G P4 LAFIE—E 3, (AHEE T AR AU
K, OPPOTERZAIEHE PBIHIE—E TR, nIREZH
THEE PRI SRR, T, SRR 64.59 4> R
HBERFEATN LM R R, REERER LS ik
3 AT RS, H B RS AR A L E SR, (6
PFHAER AT 155 5 T AR

IRAREFRAR AT (IDC) KA 2024 455 =78 [ FHLAY =
i, vivo, YR LBy k. ZEMEFT OPPO I HE RN «
vivos—., FE T EAE= ACKEN . RS OPPOE
No VIVOTERFARRAPIfEm, HARREE LA E
F—, AR s R B SIbFE IR S
AR TR T R P Z (AR — B A — 3 i, R
PRI R PP A AR AR B AR AR, HL T A S R 1 T
EES, I SR o X — LG R H ff AE KRR
TR (A S S PR B IR ZE 5, RIIR AL 2 P
ALZEF= ARG RN, B5 ST e 0, ASE LT
WELRIEAHTIFR,

EE

i

~

WEARRDSE, LA AR E A B N DI T AL

MRS AT TR — SRR, KRR T LR A
MZTrT st MBI R R, A T3 AT IS
RS S et 1757 VP2 E RS AN, REEFRR
RIENERMIE R T, AR RGOS FHU R0
B ST A E BRI 2RI, BTSRRI TREA
e SHUS R, AR5 R SRR 2R, TifR
AR H DR LEREOR,  DASN A AT A A 2 AT D Rk
RO Ak, T R R U R TT I AR I S
OFME, sh—P5Esiise. wa, MESORINKR ST 1
AR, FHLRRRASE SRR R T
BUFTIZ PRI 22 R B 2 R FHCP A, DGR AR [R5 A
Ko SULREIN, BHTIET R, FHRE AN AT
TR AR B I TR R R SR

ZE LRTR, ARSI S R G PR A AL e 70 itk
TT RGN, KIRFERHRA RIS R A S
CENIEZINPRENAR ¢ Sk kPSSt 2 s INASFSE T AT
REFLE T AT LU R T 32 SR S B O B T L
FEPE B TIA RS, THU HFRARENH T E TR, P
FIHER A B T AT EER T A

2

M EAE  TRME . BT RTS8 D2 AR ST D] B 535K
2005, (12): 140-142.

[V, WRSE B . ST IR AT ki A e S N R IR 2RSS (). Widbit &
Rl 2009, (09): 87-90.

BIZEAE AR WS, % S TN IRAR IR R A R ). Goit ook
2010, (19): 77-78.

[4] SRS | SRRSE ST IPEM SRR SR AL 1), Z5FIREHAR | 2013, (03): 153-157.
[517E ek . 2% it S 2 1 0 BB T AL AR MR 5 4 JT PRI AIF ST (D). BRI 2 k%
2016.

(616721 . S TRULE A TEMER R BT F1 50T 1], K5
2020, 38 (03): 14-18.

B (FAARERL)

[7]Rezaee Kelidbari H R, Taleghani M T, Alavi Foumani S F. A Comparative
Study of Self-congruity and Brand Personality on Customer Loyalty (Case study:
Comparing Iranian Mobile Phone Brands and Chinese Mobile Phone Brands) [J].
Journal of Business Management, 2017, 9(2): 317-336.

[B8]Lim K G J, Teo P C, Yang L Z. The Impact of Innovation on Competitiveness in
Smartphone Industry in China[C]. //8th International Conference of Entrepreneurship
and Business Management Untar ICEBM 2019). Atlantis Press, 2020: 174-176.
[9]Liu Z, Qin C X, Zhang Y J. Mining product competitiveness by fusing multisource
online information [J]. Decision Support Systems, 2021, 143: 113477.

[10]Shrestha R, Kadel R, Mishra B K. A two—phase confirmatory factor analysis and
structural equation modelling for customer—based brand equity framework in the

smartphone industry [J]. Decision Analytics Journal, 2023, 8: 100306.

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. | 037



BT SHEEE | STATISTICS AND EDUCATION TEACHING

=R E N SRR E KRS B
— 3T CiteSpace FIRTIR B

FiE, MRy’
1 EREMFETF, | R FE 523005
2 REMAIRIE, TR K52 523820
DOI:10.61369/ASDS. 12172
] E . NEERAESTEEXEFESHFBENFARBHNEK 4015, A CiteSpace RIFLFIFIREIE, SMFEREKF
PERFHENARERERT. ARRBEAYFEERZHENRAREIEZQEREIRE. BFEUA. BMRS.
FEFRA, EHEME, MIERRSER. KREFIRFE. BFRHAE. AFRMSHRENAEREEN.
X E : WPd; HEHE; IREE; siREE

Developments and Implications of Research on the History and Education of
Mathematics in China Over the Past Three Decades

——Knowledge Graph Analysis Based on CiteSpace

Yu Tao', Chen Weibiao®
1.Dongguan High School, DongGuan, GuangDong 523005
2.Dalingshan High School, DongGuan, GuangDong 523820
Abstract: The article selects 401 academic journal articles related to the history and education of mathemat-
ics from the past thirty years, applies CiteSpace software to draw a knowledge graph, and analyzes
the research development and inspiration of the history and education of mathematics in China.The
research shows that the study of the history and education of mathematics in China mainly includes
educational functions, teaching applications, textbook compilation, and quality improvement. On this
basis, suggestions are proposed from four aspects: constructing a research collaboration, forming a
case resource library, cultivating a team of teachers, and conducting integrated research.
Keywords: mathematics history; mathematics education; knowledge graph; research review
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Exploration on the Reform of Big Data Experimental Teaching under the
Background of New Engineering

—Construction of Java Tribal Big Data Lab

Liu Yuxi , Huang Chenghui , Zhong Xueling
Guangdong University of Finance, Guangzhou, Guangdong 510521

Abstract: In view of the large disconnect between the students cultivated by colleges and universities and
the needs of the financial industry, this paper proposes the construction of Zhaawan Tribe Big Data
Laboratory, introduces in detail the concepts and methods of the laboratory centering on the soft—
ware development and innovation ability training of college students, and combines the characteris—
tics of computer, big data and finance disciplines. This paper expounds how to build an experimental
teaching system based on ability, experiment content and experiment project to stimulate the interest
and potential of college students, exercise innovation ability and practical ability, improve computer
application ability and problem solving ability.

Keywords: digital finance; big data technology; data mining; experimental teaching system
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Research on Practical Teaching Reform Pathways in ”"Enterprise Management
Statistics” from the Perspective of Industry-Education Integration

Zhao Yanbin
Shanghai Polytechnic School, Shanghai 201209

Abstract: Inthe era of artificial intelligence (Al) and big data, enterprises are increasingly reliant on data—driv—
en analysis and intelligent decision—-making in their business operations. As a core interdisciplinary
course that bridges statistical theory and business application, Business Statistics for Enterprise
Management faces new challenges and opportunities in content development, teaching methods,
and practical training. This study examines key issues in the current curriculum, including weak
practical components, outdated content, obsolete case studies, and insufficient industry—academic
collaboration. In response, a reform framework is proposed based on the principles of data—driven
learning, Al integration, and industry—academia co—education. By incorporating intelligent tools and
real-world enterprise cases, and by building project-based teaching models and multi-dimensional
evaluation systems, the course aims to reshape its knowledge structure and enhance students’
ability to apply statistical thinking in real business scenarios. This research contributes to the mod-
ernization of statistical education and provides practical insights for similar course reforms in the
context of emerging technologies.

Keywords: business statistics; artificial intelligence; curriculum reform; industry-academia integra-
tion; practical teaching; data-driven learning
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Research on the Ideological and Political Content Design in the
"Fundamentals of Circuit Analysis” Course
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Abstract: As a core compulsory course in the field of electronic information, Fundamentals of Circuit Anal—
ysis serves as a crucial bridge for students transitioning from foundational to specialized courses.
Enhancing teaching quality is paramount to ensuring effective education. However, under the re—
vised syllabus—which significantly reduces class hours to meet new training systems and talent
demands—integrating ideological and political education into the curriculum remains essential. Bal-
ancing theoretical instruction with ideological and political content to maintain teaching quality has
become an urgent challenge. This paper, based on a statistical analysis of recent research trends in
ideological—political education and teaching reforms for Fundamentals of Circuit Analysis, highlights
the necessity of ideological—political content design and explores implementation methods. It em—
phasizes a "point—-to—surface" approach to prioritize and adjust teaching content based on impor—
tance.

Keywords: Fundamentals of Circuit Analysis; design of ideological-political entry points; "point-to-
surface" teaching design concept
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Exploring the Reform of College Students’ Comprehensive Quality
Evaluation Based on the "Five-Education Integration"
Liu Hui, Zhao Haiging
Lingnan Normal University, Zhanjiang, Guangdong 524048

Abstract: The Overall Plan for Deepening the Reform of Education Evaluation in the New Era emphasizes
the need to reform student evaluation and promote all-round development in morality, intelligence,
physical education, aesthetics, and labor (the "Five Educations"). However, many indicators reflect—
ing the "Five Educations" are difficult to obtain as effective structured data, making it challenging
to comprehensively, scientifically, and reasonably assess college students' overall quality, which
hinders the achievement of the goals of the "Five—Education" reform. Taking the comprehensive
evaluation data of students from a specific major in the class of 2023 at the author's institution as
an example, this paper first uses radar charts and cluster analysis to identify problems in the current
evaluation system. Then, in light of the background of the "Five—-Education" evaluation reform, the
paper proposes the use of the TOPSIS method to improve the original evaluation method. Results
show that the rankings generated by the TOPSIS method align more closely with students' em—
ployment outcomes compared to those of the current comprehensive evaluation. Based on this, the
paper constructs a student comprehensive quality evaluation system under the "Five—Education"
framework and applies the Analytic Hierarchy Process (AHP) to calculate the weight of each indi-
cator, ultimately establishing a quantitative evaluation index system for college students' compre—
hensive quality. This study provides practical guidance for comprehensive, scientific, and reasonable
evaluation of students' overall development.

Keywords: five-education integration; college students' comprehensive quality; cluster analysis;
TOPSIS comprehensive evaluation method; AHP
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Reform and Practice of Data Mining and Machine Learning Course Teaching
around Professional Talent Training Objectives
Fan Caiyun, Dong Ping*
School of Statistics and Information Science, Shanghai University of International Business and Economics, Shanghai
201620

Abstract: This article focuses on the talent cultivation goals of the applied statistics major, combined with the
background of the times and the needs of Shanghai's local economic development, and deeply ex—
plores the construction of key courses in data mining and machine learning. In order to adapt to the
rapidly changing market environment, the teaching team continuously improves teaching methods
and techniques, with the main focus on cultivating students' practical hands—on and innovative abil—
ities. A series of teaching reforms have been implemented, transforming the goals of professional
talent cultivation into specific course teaching requirements. Atrtificial intelligence technology has been
integrated into course content and teaching methods, emphasizing students' active participation and
self-directed learning. By carrying out diversified practical teaching and research feedback teaching,
combined with real cases and project—-based learning methods, introducing various teaching meth-
ods, the interactivity and fun of the course have been enhanced, effectively improving the quality of
teaching.

Keywords: talent cultivation objectives; data mining and machine learning; curriculum develop-
ment; Al+education; practice teaching
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Abstract: The rapid development of cutting—edge technologies such as artificial intelligence, big data anal-
ysis, and cloud computing is profoundly reconstructing the educational ecosystem and promoting
the transformation of higher education from "knowledge imparting" to "capacity building" . As a core
area of the digital economy, the big data direction of the information and computing science urgently
needs to achieve precise matching between talent cultivation and industrial demands through the
integration of industry and education.In this paper, in combination with policy guidance, technological
empowerment and teaching practice, we study how Al educational technology drives the construc—
tion of an innovative model of industry—education integration in the big data major, and propose an
implementation path based on multi-subject collaboration and scenario—based teaching.
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Abstract:

Keywords:

—. AREESEX

As the core driving force of social development, new quality productivity is gradually penetrating into
the field of education, especially higher education. In the basic and key discipline of higher math—
ematics, the integration of new quality productivity has brought new perspectives and methods to
teaching design. Taking the artificial intelligence major as an example, this paper explores how to
carry out the teaching design principles and practices of higher mathematics under the guidance of
new quality productivity, aiming to improve the teaching quality and cultivate high—quality talents that
meet the needs of future society. New quality productivity emphasizes innovation, efficiency and
personalization. The application of these concepts in higher mathematics teaching will greatly enrich
teaching methods, stimulate students' interest in learning, and promote the deep understanding and
flexible application of knowledge.
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Application Practice and Effectiveness Exploration of Intelligent Agents
in Virtual Teaching and Research: Taking "History Teaching and Research

Assistant” as an Example
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Abstract:

Keywords:

The construction of the virtual teaching and research office is faced with issues such as insufficient
resources, an unsound innovation model, and an imperfect management mechanism. Traditional
teaching and research also has limitations like excessive administrative intervention and insufficient
in—depth cooperation among teachers. To address these, this study designs a "History Teaching
and Research Assistant" intelligent agent. It covers functions such as accurate question answering,
teaching material recommendation, test paper generation, teaching PPT production, simulated dia—
logue, and automatic test paper marking, offering a new solution to problems in virtual teaching and
research. Practice shows that this intelligent agent can promote teachers' professional development,
optimize teaching design, stimulate students' interest in learning, facilitate the deep integration of ed—
ucational technology and history teaching, and effectively enhance the efficiency of virtual teaching
and research.

agent; virtual teaching and research; intelligent question answering; teaching innova-
tion; collaborative education
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Abstract: With the continuous increase in the proportion of dynamic streaming datasets in practical data anal—
ysis, the application scenarios of streaming data are expanding. Under massive data environments,
peaked and heavy-tailed data distributions occupy a significant proportion, making it necessary to
develop corresponding robust estimation methods. This study proposes a robust expectile regres—
sion method based on the Huber loss function, which achieves real-time and efficient robust estima—
tion under heavy—tailed noise through incremental parameter updates using only historical summary
statistics, and establishes the asymptotic properties of the estimator under specific assumptions.
Numerical experiments further verify that the proposed method exhibits robustness and real-time
performance when processing large—scale datasets in streaming computation environments.
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Stock Price Interval Prediction Using a GA-GWO Hybrid Optimization
Algorithm-Based ANN-KNN Fusion Model
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School of Mathematics and Statistics, Changchun University of Technology, Changchun, Jilin 130012

Abstract: This paper proposes a hybrid optimization algorithm—based multi-model fusion prediction frame-
work, which integrates an Artificial Neural Network (ANN) and K—Nearest Neighbors (KNN). During
the training phase, the Genetic Algorithm (GA) is first employed to optimize potential solution spaces
over multiple generations, followed by the Grey Wolf Optimizer (GWO) to refine the search for op-
timal parameters. Additionally, dual-sequence models are constructed to compare the prediction
performance between the fusion model and individual models through simulation experiments. The
results demonstrate that the fusion model outperforms single models in capturing stock price trends
and volatility.

Keywords: interval-valued time series; neural networks; KNN; fusion model; hybrid optimization
algorith
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Olympic Medal List Prediction Based on Recurrent Neural Network

/hao Xinhe, Zhao Nana*, Chen Qixing, Han Yi
Beijing Institute of Petrochemical Technology, Beijing 102617

Abstract:

In the global sports economy, the Olympic medal table attracts significant attention. This paper takes

the 2024 Paris Olympics as the research object, comprehensively considering historical medal data,

the number and types of Olympic events, and other factors. Missing values are filled using the XG—

Boost method, and features such as the number of medals and host country identifiers are organ—

ized. Subsequently, the Seq2Seq model is adopted, and the simulated annealing algorithm is used

for optimization, increasing the coefficient of determination from 0.763 to 0.896. Finally, through

paired sample t-tests, it is found that the number of medals won by teams significantly changes af—

ter coaching, confirming the "great coach effect', and providing support for the resource allocation

and strategic planning of national Olympic committees.

Keywords:

Olympic medal prediction; XGBoost; Seq2Seq; outstanding coach; resource optimization
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Prediction Interval Estimation under the Conformal Prediction Framework,
with the Application to Breast Cancer Risk Assessment
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College of Science, Minzu University of China, Beijing 100081

Abstract: Conformal prediction is a class of statistical methods that provide uncertainty quantification with
finite—sample guarantees without relying on distributional assumptions. This paper introduces the
theoretical foundation and algorithmic framework of full conformal prediction and further explores
several representative variants, including split conformal prediction, cross—conformal prediction, and
the Jackknife method, highlighting their advantages in improving prediction efficiency and coverage
accuracy. Through numerical simulations and empirical analysis using the Boston Housing dataset,
we compare the performance of these methods in terms of interval width, coverage probability, and
computational cost. In addition, we apply conformal prediction to breast cancer risk assessment us—
ing the Wisconsin Breast Cancer dataset. By integrating principal component analysis (PCA) for di—
mensionality reduction and a kernel density estimation classifier, we implement dynamic updates of
prediction regions. The results demonstrate that conformal prediction effectively captures the uncer—
tainty of classification models and provides reliable predictions, especially when handling complex
datasets.
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tion classifier; prediction interval
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Abstract: This paper uses the CiteSpace to analyze the keyword co-occurrence, time—series clustering, and
emergence of data element research from 2016-2024. The results show that both domestic and
international studies show a growth trend, yet there exist significant differences in their focuses. Do—
mestic researches focus on the theoretical system and policy orientation, and enrich the theory and
practice of digital economy by focusing on "data elements" and "digital economy"; foreign research—
es emphasis cross—disciplinary application, conducting diversified research based on personal
interests and market demands, which has promoted the development of multiple disciplines such as
data science, healthcare, environmental science and other disciplines, laying a theoretical foundation
for the circulation and opening of data. Finally, the article outlines the future research directions for
data elements.
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Sustainable Tourism Model Based on DPSIR and Non-linear Programming
——A Case Study of Juneau, Alaska, USA
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Abstract: With the robust growth of the global tourism industry, sustainable tourism is increasingly being ad—
vocated by numerous countries and individuals. Taking Juneau, Alaska, in the United States as a
case study, this paper first identifies three key indicators influencing its sustainable tourism: housing
supply rate, traffic flow, and local residents’ income. Using the Entropy Weight TOPSIS meth-
od, the respective importance of these factors is determined to be 19.29%, 45.69%, and 35.02%.
Subsequently, a nonlinear programming model is constructed based on the DPSIR (Driver—Pres—
sure—State—Impact-Response) framework. By employing a genetic algorithm to solve the model, it is
found that under the premise of ensuring sustainable tourism development in Juneau, when the num—
ber of tourists reaches 1,873,921 and the accommodation mode is short-term vacation rental (stay
duration of less than 30 days), the maximum annual revenue of $167,930,393.12 can be achieved.
Consequently, this paper proposes four measures for Juneau to promote the sustainable develop—
ment of its tourism sector: establishing a dynamic resource—tourist regulation mechanism, advancing
the intelligent and low—carbon upgrading of infrastructure, innovating cultural tourism products and
ecological service systems, and deepening regional collaboration and talent cultivation.

Keywords: DPSIR; genetic algorithm; Entropy-Weighted TOPSIS; nonlinear programming; sustaina-
ble tourism
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Abstract: Based on the WTI crude oil futures closing price data from January 3, 2023 to March 18, 2025, a
variable coefficient model is established by selecting crude oil price lagged by 3 periods as the ex—
planatory variable. The unknown coefficient functions of the varying coefficient model are estimated
by B—spline and the multi—step—forecasts are given through a rolling procedure. The empirical results
show that the effect of crude oil price on itself is nonlinear. In addition, by comparing with the tradi—
tional ARMA model and Holt-Winters — Additive model, the variable coefficient model constructed
in this paper has a better fitting and forecasting effect, which is obviously better than the comparison
model.
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Abstract: Agricultural production faces dual risks from yield fluctuations and price volatility. Crop income in—
surance has emerged as a key tool for comprehensive risk management. Using simulation analysis
and empirical soybean data from Shandong Province, this study shows that the negative correla—
tion between yield and price significantly reduces insurance rates. By applying the Copula function
instead of traditional linear methods, non-linear relationships are captured more accurately. Results
indicate that negative yield—price correlation lowers rates, while positive correlation increases them,
especially at higher coverage levels. Policy recommendations include improving small-area data
collection, leveraging risk—hedging to lower premiums, building a multi-level insurance system, and
strengthening farmers’ risk management awareness.
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Abstract: Intoday's digital age, the cultural industry is undergoing profound changes, and the development
of the digital economy provides opportunities for innovative development of the cultural industry.
It will achieve high—quality development of the cultural industry and give birth to new cultural for—
mats. Based on the similarities and differences in the development of cultural industries at home and
abroad, this article summarizes the five challenges in the process of digital transformation of cultural
industries, including technological challenges, changes in consumer demand, market competition
pressure, management model challenges, and talent cultivation needs. It explores the digital trans—
formation path of cultural industries from three aspects: technological path exploration, business
model and management strategy innovation, and sustainable development, in order to promote the
modernization of China's cultural industry.
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Practice and Research on the Accounting of the Value of Ecosystem Product
in Specific Geographic Units
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Abstract: In order to implement the concept of "green mountains and clear waters are as valuable as moun-
tains of gold and silver", open up the "two mountains" conversion channel, realize the transformation
of ecological product value, and effectively solve the problems of "difficult mortgage, difficult trans—
action and difficult realization”, the value of ecosystem product in specific geographic units(VEP)
was analyzed, and four calculation methods were proposed: income restoration method, surplus
method, market comparison method and cost method. The income restoration method was used to
calculate the VEP of the project site in Niujiao Village Happy Countryside Resort.
Keywords: gross ecosystem product; the value of ecosystem product in specific geographic units;
accounting; ecological loans; green ticket
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Abstract: Based on the data of the number of medical and health institutions and related data in 31 regions
across the country from 1990 to 2023, we first conducts research on the number of medical and
health institutions from both temporal and spatial dimensions and analyzes its influencing factors.
Then the indicators with a Pearson correlation coefficient value less than 0.6 with the number of
medical and health institutions are excluded. Finally, the stepwise regression method is used to con-
struct a multiple linear regression model, and based on this model, an ARIMA model is further con-
structed to predict the number of medical and health institutions nationwide and in each region from
2024 to 2028. Based on the prediction results, insights into the formulation of medical and health
policies, resource allocation, and system construction are provided, as well as the possible chal-
lenges and corresponding strategies.
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