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Exploring the Effect and Path of High-quality Economic Development
on People’s Good Life

Zhou Minsi', Wu Yilin?
1.Business School, Beijing Normal University, Beijing 100875
2.Center for Applied Statistics, School of Statistics, Renmin University of China, Beijing 100872
Abstract : A happy life is a good vision for the development of human society for thousands of years, and it is
also a goal that the Party and the country have been committed to achieving. It is of great significance
to study the effect and path of high—quality economic development on people's good life. This paper
constructs the evaluation index system of high—quality economic development and people's good life
respectively. By collecting the macro data of each province (city and autonomous region) and the
micro data of Chinese General Social Survey (CGSS), the index of high—quality economic development
and the index of people's good life in each province (city and autonomous region) in 2021 are
measured respectively. At the same time, this paper combines the two evaluation index systems and
explores the impact of high—quality economic development on people's good life by constructing a
model. The results of the study show that there are differences in the level of high—quality economic
development and people's good life in different regions of China, with developed regions in North and
East China in the lead, and obvious shortcomings in all other regions. Nationally, high—quality economic
development has a positive effect on people's good life, but there are differences at the regional level.
The results of the mediation effect suggest that high—quality economic development promotes the
people's good living standard by raising household income. Therefore, local governments should
adapt to local conditions and develop their economies with a focus on the better life of the people.
Keywords : high-quality economic development; people's good Life; evaluation index system;
empirical analysis of micro data
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Statistical Measurement and Prediction of Agricultural and Rural
Modernization in Guangxi from the Perspective of Data

Huang Lihua, Li Yufang*
School of Mathematics and Statistics, Guangxi Normal University, Guilin, Guangxi 541000

Abstract : This paper constructs an evaluation index system for the development level of agricultural and
rural modernization in Guangxi, uses entropy method to measure the weights of each index, and
uses entropy weight—-TOPSIS method to measure the development level of agricultural and rural
modernization in Guangxi as a whole and in prefecture—level cities during 2014-2023. Secondly,
GM(1,1) model is used to forecast the development level of agricultural and rural modernization in
Guangxi in the next three years. Finally, based on the conclusions, reasonable suggestions are put
forward for the development of agricultural and rural modernization in Guangxi.

Keywords : agriculture and rural modernization; development level; entropy method; entropy
weight TOPSIS method; GM (1, 1)

515

IIIPRAM A BURAL, SR AANS se A, S5 EBeEI AT P T” SRR AN BRI ) |, X P A ARAS B
IR IR T I T PR R R EAE R EAS, AR B HEZEE R, ESOZHIX AL AR B A e T DL i
Mo 2023 FXBFAET (TIPSR A ST 5 (2023—20254F) ) , %07 S XA L)
e, BURAL , Zretl, B e, IpRaTafEdt 2 MRAn AR X .

LT, KT RARA A N AMIFE EZAT LU LA . Sabia Kouser EEMARNIAA T fEEH AL, 40T T AR 7
BB MBS R Yo Dimitri ZERFFE R I T 110U HbRE, XA I H24E 724 ¥ Rocchi Lucia %
IFIHBARREB IR AR IR AT ESIUREETL P, HARARIE IR —TOPSIS H:l B WAL R A - s A AT BUAL S J ok
S BREE R AT S A BB . R TOPSIS YR BERe B R AT 1 S LA A AT B B J AT B 5 K]
F Y, FREHAED CRITIC— AL A U 5 TOPSIS FANMERLN v 31 M A AR B ACT: ™ JEBER,  kolES5F
GM(1, 1) IR E TR S ASRAN AR K AT HEAT T T . SRR 77, Sl B GMA, 1) B SR s <+ PuT” AR
HAESCRI SRR & PR EEREAT 7T ™ #8847, XS GMA, 1) 447 THRITE T RR N B 2R R4 AR
R R

—. BiFigit SoRERY, TERRHEOIN, SRR . PR A ST SR
VEHRIT L, ARTEHHARTE AT R, SRR

(—) fRsmS fl. S, T, HES LRI,
KA BURASESE A GA I BUAA 58, DABLACR} AL R R . BSOSl A

E&WH: BRAAMFEES (12361055),
e FWAL (2002—) , 4, JTEAEKA, MEFEE, o7 mh A%
AIREH: BEF (1977-) , &, FEEKA, JTEBEAFEFE 55T FR, 683, oL, MEARW, RF@: F5%50, RLALKIT, 4. 53928208@qq.com,

2025.2|013



ZF5ERSIT | ECONOMIC AND FINANCIAL STATISTICS

kR, AR HEACR I XA A U 4 T B, S 3T P —
B, LR R IR
(=) sstrrotaE
EfEEBA TN TR R R EM b, 2% (i Al A
RBUAL “FPaT” Bl ), M T T g A AR BT
FfRER, FREAR (1) BIAK (6) BT FREFRREERINET.
1) PIARMAS UM A PPN R R IR R

HirE HEME TErRE AT WE | R
LA | FTR 0.0658 | iE
fl A=A | IERMERSRE | AFF /AR | 0.0978 | 1
Sl S S % )
Ll AR % 0.1104 | IE
At AR | ooues |
TR 5
el AR AR S5
- % 0.0609 | T
FEE A
PATEERASS | KA R ALY
S| 01394 | iE
Bl JHHE T
fofe | Btk PO ‘
S
AR N
kAR % 00715 | iE
Bl Trpfane I
V=Y NS . .
0.0936 | IE
N 75
A p——
I JEREIR
R, P % 0.0619 | #1
R4k
WHENR % 0.0711 | IE
WEmE | i
il e NGB % 0.0964 |
WALt

(=) 8IBRE

ZRICHE 2014-2023 45 PHHIIK DAL )PG 14 g i o Ads
RIFFRFEAR, BREERET PRI R, STRIFEE %
T E REVE IS KRG A, A B i m i Ze ik
FREEI AN

—. RAE

(—) K&{E*E
W B TN JUMERE TR AT, 2R TEE
CHZIEITN I, NHEBREER AN, ASCRIRER
WALTT B AR B TR A . B9, A BIRT IE [ FR AR
SRR T AR AL

TEFHEHT:
X, -min(X;) (1)
7" max(X,)-min(X,)
BAHERR
~ omax(X))- X, (2)
7" max(X,)-min(X,)
HR, HEARRENTH S0 H T G E

014 | APPLIED STATISTICS AND DATA SCIENCE

X

P =—" (3)

DI
F=, WESTERIE R

— z:lzllzlln})'] (4)
F0, WEEPRE AR

S, =1-E, (5)
e, BRI SRR

W= (6)

(=) W —TOPSISi%
AL —TOPSIS 325 {1 RO B2 e T A0 032 B WU A o 75> P
Mg bRIOALE, 85I B TOPSIS J7 WA R 1] J7 48 B A7 HE - A

Mk
1, MRS BRI
R=(1),, =(w;X"),, (7
H0, MBIRIERIRE R T H TE S
R =max(r;, 1,7, (8)
R =min(r; 1y, 1) (9)

FT0, HEE AR RS D, -
DI+ = \ Zj‘:l (rij _R;)Z
D =X, 0= R

TR IE AR E AR IG5

(10)

(11)
=

G= Dl.*[fD[ (12)
Hrp, ¢ MEEO T2, [ElRFEINR AN K JE
IR, R AR, H = e O 2 A oS R
PUR YA BE .
% 2 R AN K B BRI 43 hrafe

RN MBSy
C <0.6 R B
0.6<C, <0.75 IS BN B
0.75<C, <0.85 BRI B
C 2085 SIS

(=) GM(1,1) &8

FRAATIN GM(1, 1) BB B T /ANER . AN RS B
SEEMRGTIN, LK ERGHIG I — N EEAE, HAg @t
TR

BT HH -

X0 =(xO®), XVQ2),..., XV (n)) (13)
L — IR EIMA RS
X0 =XM1, x"Q),..., X" (1) (14)
Hip xOF0 X O LA ER
X(”(k)=Zk:X(“>(i),k:1,2,...,n (15)

i=1



Xof SRR Bl R P 51 57— B R 3 Ty A

XOWU)y+az®k)=b

HAw=0 .

ax®

E_rax=p

dt

(16)

(17)

Forr, K a F0b S IVER AR R BRI T B

X0k +1)=x01)-2
a

-Z%@2) 1
_|-2"03) 1

-Z0m) 1

X0

_| x03)

X(O) (n)

v=[ab] =8B By
T a A1 b SRAGASE] B I B 241 R «

b

(18)

(19)

Ye * 4= k=1,2,..,n (20)
a

eI BRI IS M -

XOU+)=XOk+1)- X (k)=

a 7e‘;)(X("’(l)fg)e’&",k =1,2,..,n
a

=. kS

(21)

HEEARK (7) BIAR (12) B30 PR AN B & Rk
SRR LR G153 AR A G T AN AT IR ) R Ao
(=) AR RNRACEELRKER T
3 20142023 4F AR B LB 1557

| RIEACE | AR (%) | | RIBACE | FFREKSE (%)
2014 0.3141 — 2019 0.4997 12.86
2015 0.3449 9.82 2020 | 0.5566 11.38
2016 0.3727 8.06 2021 0.6155 10.58
2017 0.4263 14.38 2022 0.6186 0.52
2018 0.4428 3.85 2023 0.6588 6.50
—n— gk ] RRKP 716
0.7
n — 14
0.6 e
0.5 1 H10
® '\ - =
Sos s
= n =
Zo0s3 16 &
&
io. 2 = 14
42
0.1
n
4o
0.0

o
> B 1 2014-2023 F A RIARHIMA AR RKF

T T T T T T T T T
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

ME TATEAES], TR AR B K RACTAE R Z A
W B, 2014 4F (190.3141 | F+ 51 2023 4F (4 0.6588,
ARG KN 8.66%. ARIBA AN B BRI E
201442 20204 R RSB, 1EIZWBOR ISR, AP0
KEN10.06%. 2021 428 2023 4EHk N LR BE, %W Beik
AN B R R, KR 5.8T%, HH 2018 45
KEET R, JENTT AR PHEs s DGENE T E I (AR, F
AN RS, 2020 4F 58 2022 4EHESE = AR ARG -4t
TR, X2 W TR SRR 95 B E TR AR, b T AL
AEPEIIF B, AT T T PR R BRARAL
(Z) rrarR RN E B KEEEIFES R
s e AT
-

0.30
0.25
0.20
0. 15
0.10
0. 05

0. 00

T T T T T T T T T T 1
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

e
> [E 2 2014-2023 F ARIRASMEN S BIREES

B 2R LA BRI ZE S P R, I EAE2014
HEZE 2023 AP R R AP T HA A B2, (R27E 2022 23
TR WRIAF ARG, 2021 RS )
TR I T R T, S T A AR RN, A
T SEMAA A 7 H

RFTIAC A PR A 2014 4F 53 2021 4FFR 22 T, [H 2]
Q022 FEL B340 e FAE TR T 0.045, MARKRTAE SE ALY
KR, AR RTE 2022 4F L T T, AT SEH T AR
SN

R E PR SR LS, TR m I
TR . IWRERAETACFRIAERE, 2023 4R BRI AIK
SRR T 2,156, ARG BT A /R &
FORWT TR, Horh 2020 45 HHIL T 402 1 N RRgta s, Bl 2020475
RIS GREA A RN, SR AN AR ™ S T0k R N s
ETity, SEGROARIEIIEEE, NS T AR

(=) ragtfEm R R EERKER T

WS ERE, SRR AR K & R AE SR T
e, Horrdbif, FON. SRIEMRE BN, A R
ET% LN e WRBEWNBLEE, Bt iife 2016 4EF1 2017 4R E
b NEETUES MR B A, oAb & e miT 440 T R SRS I L,

F A JPE LT 20142023 AR AN IR JRACT

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
T 0.2075 0.2186 0.2104 0.2203 0.2289 0.2268 0.2283 0.2271 0.2299 0.2299
M 0.1695 0.1781 0.1877 0.1921 0.2008 0.2133 0.2221 0.2266 0.2300 0.2327
N 0.2085 0.2190 0.2259 0.2226 0.2337 0.2425 0.2542 0.2609 0.2669 0.2760
&N 0.1580 0.1662 0.1716 0.1779 0.1833 0.1923 0.1987 0.2009 0.2079 0.2139

20252015



2% 5&R%5iT | ECONOMIC AND FINANCIAL STATISTICS

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
A6 0.1195 0.1264 0.1277 0.1363 0.1484 0.1563 0.1644 0.1823 0.2050 0.2306
DipREs 0.1505 0.1477 0.1570 0.1661 0.1712 0.1897 0.1984 0.2070 0.2138 0.2254
HN 0.0840 0.0928 0.0999 0.1083 0.1151 0.1411 0.1508 0.1606 0.1701 0.1801
Stk 0.1608 0.1712 0.7462 0.7498 0.1886 0.2036 0.2116 0.2196 0.2290 0.2384
ESGN 0.1779 0.1879 0.1824 0.2007 0.2173 0.2261 0.2282 0.2393 0.2508 0.2599
A" 0.1697 0.1774 0.1786 0.1852 0.1923 0.2105 0.2184 0.2272 0.2347 0.2402
BN 0.1447 0.1486 0.1509 0.1575 0.1627 0.2011 0.2072 0.2099 0.2178 0.2244
3 0.1595 0.1670 0.1671 0.1701 0.1755 0.1884 0.1945 0.2042 0.2132 0.2178
e 0.1057 0.1120 0.1182 0.1245 0.1356 0.1581 0.1721 0.1763 0.1893 0.2019
S 0.1157 0.1206 0.1231 0.1313 0.1400 0.1537 0.1627 0.1728 0.1837 0.1904

RELGE TR AT e BN i3, JUE
gea AR WEEDECR, Ik T AR
() IrAERIRA I L R
LT s
5 P AANSBUL A RACTE GM(1L, 1) (i

Ay JEiaE WA G G (E Fi(E
2014 0.314 - 2019 0.500 0.886
2015 0.345 0.911 2020 0.557 0.898
2016 0.373 0.925 2021 0.615 0.904
2017 0.426 0.874 2022 0.619 0.995
2018 0.443 0.963 2023 0.659 0.939

MRS TTAL, T IHANAATIAAL R JRACT 1% LA A HobRaf:
L EYE ] [0.834,1.1991 1, Bt BHACSC S A F GM(L, 1)
gilEdpiafeies

2 BT BHK AR

WA (13) BIA (19) KK BRI o IR EIER R
b, SERAFE 6 PR, KEFRHCN -0.0812, -0.0812<0.3,
WA TR A P B AT TS 5 R A A PR T, R A SOl Aok =
FERIMEUR A —E NS HEMME,

%66 GM(1, 1) By e o
KOERED | B2 il
0.3168 0.0215

RIEFH a
-0.0812
3. THNZS R
F T PERAARIUAL R AT GM(L, 1) BT
E 2024 2025 2026
R 0.693 0.729 0.767
P& THIZE TR, B 2026 4 PHAO AR BUARAL AT K AT
FLREN0.767, FFuAEE NFARSIN B

INREMERR p1E
1.000

M. &ie5#IN

(—) &g

B, TP AR B R AT B (R BT _E T
e, Hrh20144E F 20204840 T A R A I BE, B 2021 47T 46
HENFRLES I B, R NIEA S BUT SR A — S E IR
#o WEMERZEADKE, Kl LR REIULR R
ARFHEOR L BRI

B, TR R R B R, (R S BT
Y, HAdeE, RN SREE=T RO ROl AR R, AR

016 | APPLIED STATISTICS AND DATA SCIENCE

BIPRRHE T2 LA FEUITEG Y, BRsttiifE 2016 42012017
SRR bR TS IR Br 2 A, A HB T AR AR AT B
DT R SRR B

B, TS RRE, T PRI AR K RACHE
AT AREER L 1 TF, FiiEE 2026 AEKHE \FEASTHI BL,

(Z) Bix

TR AT RS T VAR R BTET, INsR SRS BB 28 i S
EF, BIEHRRE=E A, HTRERIEAR, KERER
AR X, A EARYER, REHRE, AR, R
PEER LT, SRR AR

hnsRAR SR R R i, SoE R, k. ALl BEE
ARG RN, KREIPERAHTLENLE, K6 KRS
[AAsCtl, B ER JE 2 R IRIEFIAR R A, 35 il 4
B, BRI R

TnaEA R R AEE R, TE RS R AT £ A 2R 5
FAEARER, FH, ZY0EHERREW, Rl i R ke
PEfRZR, DISCORIEAR RO A . BRI GRS, TRILK
G b 1 O 0 A ANV S w1 Y B 5 T 8 e A
i, AW A DR, TR i BRI A

2L

[1]Sabia Kouser, V. Ramya. Role of Drones in Modern Agricultural Applications
[J]. Current Journal of Applied Science and Technology,2020,86(6):1352—1470.
[2]Dimitri. Land Suitability for Agrotourism Through Agriculture, Tourism,
Beautification and Amenity (ATBA) Method [J] . Procedia Environmental
Sciences, 2019, 24(8):122-228.

[3]JRocchi Lucia, Boggia Antonio, Paolotti Luisa. Sustainable Agricultural Systems:
A Biliometrics Analysis of Ecological Modernization Approach [ J] . Sustainable,
2020, 12(22).

[AHHZR. At AN BRI B ACHUERFS (D], R, 2023,

(B W52, ek, HOR A= A T A AR B AT B RS0 AT —— BT 2
JeTAEE [T]. AR, 2024,20(11):53-60.

(61822786, E A AN BURMSE T IGIEM EERTFE [1]. Zeit SR, 2024,40016):
101-106.

(7GR, M, #0haE. rP ARG T I R R S e e gs [0 ], P,
2024, (16):139-141.

(8] JefR%, SEE, FEH. MR A S S AL R A . SRR R S 10
fesfz (], AEZPHEE, 2024,(03):151-166.

(91 EAT, XHESE, . ITETPT AR AN BRI 2 A IR G TR AR A
XA HI ()], Il 2023,35(12):216-224.

(1017w, 2Ehf. Beila R AN B L RACEFEATEN [J]. dLr 2,
2021(16):161-169.



RIE DR LG A Fre K~

#ZXRA', &M’
1 INIRE 2555k, T4 T 510006
2. INKRE SRIARET, TR T 510405

i E : BEEFMEA-MFHNEFES, EERENHENLENTE, RASINEFIEKNHFEE, AXETF2012-
2022 FEFBBAEX OMHMNEREE, HERZEFLRKENEEGERR, FEAREEZETEURNESS
Y, ARMERTE, EiliE. mUHH=14E, RAFHAEXEZEFNIRELRES RIS ERFE,
HRERW, KERBEZLFELRENHBEMRRE, R, IMNSBOEHESHERNARE, MEBEHUERGN
FRaSIEE EEFEN, ETTES, AXRBERMEEREYN, SEREXEDRANG. ML= EEE. #
MEEE IR RFELE, LBAEERZEFVERHRGELEE, HABKHERMRIZMKIE,

X @ i3 : EEEH; AER; ZRKENE; XigER

Measurement of the Development Level of Low-altitude Economy

in the Greater Bay Area
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1. School of Economics and Statistics, Guangzhou University, Guangzhou, Guangdong 510006
2. Institute of International Finance, Guangzhou University, Guangzhou, Guangdong 510405

Abstract : As an emerging economic paradigm, the low—altitude economy has exhibited rapid development in
recent years, becoming a new driver of economic growth. The paper constructs an index system to
measure the development level of the low-altitude economy based on panel data from nine cities in
the Guangdong—Hong Kong—Macao Greater Bay Area (GBA) spanning the period from 2012 to 2022.
The entropy weight method is employed to assign objective weights and conduct a comprehensive
evaluation. From the perspectives of development environment, foundational support, and industrial
market, the study systematically assesses regional disparities and the dynamic evolution of the
low-altitude economy within the GBA. The results reveal a hierarchical development pattern: core
cities such as Shenzhen and Guangzhou demonstrate outstanding performance across multiple
dimensions, while peripheral cities show potential in cultivating specialized application scenarios.
Based on the empirical findings, the paper proposes differentiated policy recommendations, including
enhancing regional coordination mechanisms, optimizing industrial spatial distribution, and promoting
the construction of regional innovation communities. These recommendations aim to provide a
methodological reference for the measurement of the low-altitude economy nationwide and offer a
scientific basis for policymaking.

Keywords : low-altitude economy; Greater Bay Area; development level measurement; regional
disparities
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Analysis on New Quality Productive Forces, Financial New Quality
Productivity and China’s Financial Powerhouse from the Perspective
of Paradigms Theories

Liu Juan
Guangzhou Institute of Science and Technology, Guangzhou, GuangDong 510540

Abstract : This article sorts out the interpretation of the three variables of new quality productive forces, financial
new quality productivity and a financial powerhouse from the industrial economics and finance
perspectives, analyzes the key factors of the three variables by using the principal components
methodology. Based on the paradigm theory, applies the theoretical paradigm, simulation paradigm
and data—intensive paradigm of the paradigms theories, believing that the implementation of new
quality productive forces requires the support of medium and long—term capitals in the new quality
productivity of finance.the "digital and intelligent transformation and high—quality development"and
"power transformation"of the real economy cannot do without the support of long—term financial
funds.the chain transmission paths and mechanisms of action from"new quality productive forces—
new quality productivity of finance—financial powerhouse" are analyzed.the rise of emerging industries
and future—oriented industries, the digital and intelligent transformation of enterprises, intelligent
manufacturing, smart agriculture, smart service and other new business forms, as well as the initial and
growth stages of data, innovation and technology empowering the real economy all needs the support
of new quality productivity of finance simultaneously.the application of the paradigms theories are
achieves a comprehensive economic and finance prosperity.

Keywords : new quality productive force; financial new quality productivity; China's financial
powerhouse
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Research on The Impact of ESG Performance on Enterprise
New Quality Productivity
Ou Hui*, Zhu Enxi, Liu Peiyao, Peng Xinyi
Hunan Normal University, Changsha, Hunan 410081

Abstract : Based on panel data from Chinese A—share listed companies from 2013 to 2022, this study empirically
examines the impact and mechanisms of ESG performance on enterprise new quality productivity.
The research findings indicate that: (1) Corporate ESG performance significantly enhances new
quality productivity; (2) Mechanism analysis reveals that institutional investor attention plays a partial
mediating role in the process of ESG performance affecting new quality productivity; (3) Heterogeneity
analysis shows that the impact of ESG performance on new quality productivity exhibits significant
heterogeneity, with the promoting effect of ESG being more pronounced in non-state-owned
enterprises, large enterprises, and enterprises in the eastern region. This study clarifies the relationship
between corporate ESG performance and new quality productivity, providing empirical evidence for
enterprises to accelerate the cultivation of new quality productivity.

Keywords : ESG performance; enterprise new quality productivity; institutional investor attention
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The Spatial Spillover Effects of Environmental Regulation on Green Economic

Growth — A Case Study of Guangdong Province

Xu Juan, Song Jiahe, Zhang Junyi
School of Economics, Guangdong University of Finance and Economics, Guangzhou, Guangdong 510000

Abstract : This paper is based on panel data from various cities in Guangdong Province from 2003 to 2019,
constructing a Spatial Durbin Model to analyze the spatial spillover effects of environmental regulation
on green economic growth and the moderating effects of green technological innovation. The
results indicate a positive correlation between environmental regulation and green economic growth
in Guangdong Province, with the positive spatial spillover effects of green economic growth being
significantly evident across all cities. Green technological innovation plays a positively enhancing
moderating role in this process. When considering regional heterogeneity, environmental regulation has
the strongest promoting effect and spillover effect on green economic growth in the Pearl River Delta
region, followed by the coastal economic zones and the Northern Guangdong Ecological Conservation
Area.

Keywords : green economic growth; spatial spillover effects; Guangdong Province

515

SERY T RARE IR, TSI P R, SR A . YL GO AR . 20234 RAE IR
ik 462.64127T, REETREIMR HEREIA N, WEKSE RSO TSR E TR TR (LBt ar 2 PrRTEA
KANSLI AT RS R SR VBT B, HOOE TIOR3 | SRR L Z9H, s VAT R b R R R rh T BB (R R B 0 e
AR, TSEBZST . A2 SRR &R ARSCEA R 0], R ERSERHIRIZ: G G HTACH R S O SRR g, LA
TGS A SRR AR

— . Witk FRBE A I G530 M, [P Iy e e R e 5
ORIBEA, F AT G AP ik T AR SR B

S R RIS WA T K ST TSR3 H, 761 PR, 2040 60 AR (RAINME, IR - E - MUK TR 5
RICHIRIES b, BT ESEA TSR, Tl GHEe, §5 eIV E A, MR R

e A

I (1979—), %, W+, BIHF. FFEHF 0H KEEF¥, E-mail: Xujuand29@163.com;
KFEX (003—), 4, HELE, ARTE: RKiE;

KMhib 2002—), 4, BFEA, RTE: K,

2025.2 | 035



ZF5ERSIT | ECONOMIC AND FINANCIAL STATISTICS

KRR T R AE AR R T DASL AR, fEdhEk L E N St
M R A Y B, #F) (2001) FHARHRH TR
25 PRI (1997) #EHEEAEEE Y, A T0EMR, HiuR
2B - B (2002) HEH TRRSETT ORI, IAAA BRI TER
TR SN 3G, DAsRiA A\ SAE R A5 I A
B EG AR R, MESATFHIBARAE Y, 19874, {5
WS R R ZE Resimnd (CRROTFERIAIASR ) S T AT RS S
&, IMHEZEee AASAEER R,

TEIS LU AR, 2 RO S R 1 Pk T 1 T2
hgE. o, BEA EIF RIS H R R o 3R 2t 2 B 1
PIAEETT TR MR, SRSk K e AT K S IR O/ A A T
TR RIER, RN, A8 2016) #i H DAY
2y, BRGSO S BRHE A S (O B R S 0 R Y
ot P, #5555 (2019) HEHSREO K R 1o i B B iR 2
K, AHRIEF RN R, TME RS R A8 77 Bl
GIERZ=5 o

H IS F IR LG S 2t 20 KR 2 M AR R T I6
FTAA— AWFEFINAWE B LA, R
(2022) Y AIREHLHIS L A5 R A NI RIER , ik
B EEAEREIHER ™ SKIAHSE (2020) AN EREEILH] £40
H SO ABZRIGIC ™, T 2 AN B FOAR St Rl
B, sk e (2018 ) A ERERLEHIACTE X 4 B A TESCR Y
Wi S8 UM BURSAE, RO BEEE PREEIL ] AN SR Ak (B AT AT BT
JERBE ™ DhHTAE (2022) YARET AL AR GRSk
R U A 1O

KT IRBEHLRE HE Lk 207 (N 25T AR AN DT ZF%
S (2020) A EREEHLE I AR IA VT AN A2 P B R AR 1
J5 3 B 2 e = AR R Y Rl T I 4 £ B AR 3T
SEP R R ORI . T RESEER B, R RRRIREON 4 L £
RGN, XSmO, Eataai K. SR
(2020) AN ELLRGINTE, IRETRLGIN Ao RRIGEREE . 7
S5 EF = T3 TH, AR T LT B R QIR L A2, AP
BB, HEhatay kg . 1ok, tha%E LI mnS
SEWERR, FHEHRMU N BB L2 NG sy

2z b, RFERESIRI S 2 5P 8CER HI S B AR R 2L 2
ASEELL AR . 196, A2 PIRTTRE R 0k i o 2k
AR 2, (R RS IREE R HI S 2 2 5 K i 2L
LR SR PG, HEDURTT AT, Fige) R T+
SIATHAEALH R SR SRR SO e . Hak, e B0t
FEHIBSE M EEF TR BARF B 20, (R IEIH S5 0550
KA AT [A AN R = AR S g T 2= (Al S A e T T
— W GSHESRITSE SO A, ASON R B S e AR £
TEHUE MM R R R BUR 5 4 A ACT S 4k
ZEUFH I AR (AL HE O s, T PRDT R A LT W AL 28
—, REGHREIT T B G B A TG A IR . ERALE
FCELS MR, #R T IR HLG 5 400 R R R R BRI ST 1
B, AR T S OHR BT TREEHLHI S S (O A KT

036 | APPLIED STATISTICS AND DATA SCIENCE

TR R R L DO et , TSR T IR TR/, R
BT T SR EOERAIH AR EEA] (E 1k S S i VR TR
BRI, SRR X BRI B 1 T T AR SR AR

—. HmLERHARRE

(— ) HEMFIFME BLEFEERERTLEH

RBEHL T St 22 D AR R FIATLA B R .. BRI
BT RSN, IREERLEIE AT BB F= £ U . B SRS
ISR AR, il A il 2 RO SR W 2 R (R4 5 SR T
FINZERA, EERIEES 0, S i o Rk s AR Al
BRI, SR, AR AREELL, WKHIEE, HARGIET K
ALY SRR A . T H AT Kb, S
E5 % NIV S N N A 5 B a7 o o B e o ko bl P edzE N IR
23], TR A AT BTG 8l . S BRIET ARAEIX — M A
FIERIBLG, ASCH B 1 R 2.

TR 1 RTINSO A TR

ik 2: GEEARQEITER RIS GO U AR B L]
R AER

( Z) PMEMAINT R B A RIS Al R

S RIS IR B — o AR R i T Ay e R ik s
T 2 ISR B 1 B O HIX, DAY Al g, (R R
b DX PR 2 R Y5 e L e R Tk, X — RN ER T X
[T 23 A E B P o ELX —FE M 45 A S RRER A, HIFFTE
T, RIS, Ao e A A A R A A A
=X, FFHTGOEARGT RIS - L G i R, X —d
FEEM AR B R BN, BARMSM R — 1G58
DI A7 5. AN VETTTI U BLS), ST m XIS S e 2
e, HTFIh, ASRHMER 3

MBI 3 T A EREEH 1 S i 10 b DX P o 2 5 7 A [ R
JH, RITFEAEAS I R

Vi@ 7S il IS SEER s N B R ) e s SR S &y |
HIVE SR AT I 1 RER

FERACIF RRE KT
SR

AR > BEZFRENE AT
) (ERERERE

N AR

> B 1 SANALE

=. REIgFE . TERIRBIERIE

(—) =BUETE

fEUEFIR R £ (2022) MW, FIH 2 MHLER
TR KRG 46 FR I T A1) 6 A Ml 7 A 4 (0 2 B e I . AR TR
/I



Geg, = a, + pW xGeg, + W x Er, + a,Er, + (1)

SEW x X, +a, X, +u, +v, +¢,

B (1) AT BRSBTS I EE I,
BE—2P AT RO, AR (1) B ARSI bR
ARSI, (EATHTACRE, BRI (2) .

Geg,=aytpW X Geg,+¢,W X Er,+¢,W X Er;+
@ W X Er, X Gtech,+¢ W x X, +a,Er,+a,Gtech, + (2)
a,Gtech,, X Er,;to X, +vitvte,

(1) M (2) ™, Geg, Zom idi T e Y2 (L 22 FHE A K
Vs Er R i R T s X, PRI u
PRIATERIN; v WA B 5 & T HRIH; p 23] B R
Hy ARSCHAS RV R W oR OB B B B AR . DT R
FRPEL N A e G S R AR

(=) TRk

L iR B

LHEAGINK (Geg) o MU TLREZ DK M FE £ 55
N AuiFAEFEE O ARk RE T, B0 GDPYE
P g Y A EERIRAR ML A TR U S R A Bk
FEMFEEE, S SEMELSRNRR, FfARS 2% RARGR
FEFE (2020) DL TRFRYEFEE (2021) My 27 @D
TRPOR B BTG . RS AnT

H—, I T SLRE GDP (GDP,) . REVFISHE' (E,) . T
AR Ok ) defifiict (D) Tk —SbmHEic: (s,) « TlE
AHEE (W) TARERIE NSRRI S e bR . H
FRIARREA AR, SHEBEMEBTE (2016)™,
KFFEFRBESTIE — AL B A A 50 <
x;, —min{x,,}

ijt
max{x;,} —min{x;,}

(3)

rx,.j/

Torf, x, RORGE W T AR, max{x} B min{x,} 43 A
N PR AR B T T e KA R /ML, o, BRI T TR AR
PR IR HISE R

B, VR T GfERRII RS R
== (4)

Her o, AR TR j A

F=, 4630 (3) 1 (4), FEESMAsRFTEAEN (2019)
FOAb 37T P, S S2BR GDP ( GDP,) 45T AN FRAS SR AL
EHN1/3, 173, 179, 1/9, 1/9, LEEINBUGRSEIGE LK
Bt

@y, =

Gegit = %GDPH X ;) +%Eil X Wi +éDit X W3 +

. | (5)
asn Xy + 9 Wi x @

Hrr, Geg fHEK, ISR EOATHACETR .

2. MR

XIS AL SR (Br) ASCSH SR EMS R R — (2021)
1 REVRTEAESE PRI s R R T B, 102 PR TP 57 R I R BB U R
JE, SRTIMMRE 2 N FRAUE, TRt FH PR 2 5 R R S B FE AR IR TS

RIBFFTIEEE ™, RIS T BUR TIER AT “BRETAA A6
T AR AR A5 MR T Tl A= (8 by GDP BB 28 LI /R Rl g
IR . BNAET, — U7, AHOITBUR
TR A A e — R R L S M T EURF 24 4 X SR VA B
FIRERIE DL T, Tl SRS AT, BRI EREEAYA
WA

SRR

S RO (Grech) AE SN ISk (R AR A SRR RE A2 St
ARACFHAELL, DRI AR S Hofly B A s S AR BT AT It
Ob, AT, FESAIE-PIE AEL,

4 Pl

ASCLEA AT RS (2020) ™) B REKGT (2017 )™
ARSI FT AR, L NI AR i () BIEFE (Nre)o [HkTl
GV ARSI ISR A, T DAASCEICRAE JOl A S5 37T
RN EELZ AE R B B, @ TTA R (Man).
DARAAFRT TR TAL S S I A BB LR RIR s Q) SMNE L
(Fdi), PASCPRFHANE S AR BB LR () RSt
K (Td)o DIMBIXAER G G8GRA LU N AR 7= BVEAT 5. (6) i
X RIAFESE (Lnrgdp). 6 AN AT~ SUEfT &, JFEREUL
JiSz

(=) BUERIE

AICUA R 2V A T ERFGE R 5, SRR T 2003 4F &
20194F 8] ] 448 HGe A7 LAN 8 M T Be 1H4F S TR AR T Je ot
Fo ER BTG IR LE RS M ACT A &, ARG —
R FALA 2005 4 B S FRBOIEA T T B ( ST E
IEHREBUR B, ASCRASH T TR A 10 OAE RN RS PR B E R 8
AR ) o R T VDB HHE S EAZEE P A e, W SR A s i
HEAT 1% IR AR R AL BE . Zta B FIFEAUE R T [ S AH = RUR
B IR L,

F1 Gritis
Variable N Mean SD Min Max
Geg 357 0.606 1.052 0 4.103
Er 357 0.479 0.209 0.079 1.340
Nre 357 0.005 0.008 0 0.048
Mar 357 1.218 0.794 0.297 4.552
Fdi 357 0.090 0.175 0 1.061
Tfd 357 5.134 12.26 0.005 103.3
Lnrgdp 357 10.43 0.843 8.321 13.06
Gtech 357 4.646 2.093 0.693 10.18

< BEmHMMN T E S

(—) FEEAEEZER
ARSCR I 2 E G A A A . 5 2 R —Ahas [l
R R 23 A B X R B p TE 1% Y FBE KT 0, FoRm &
AR MR SRAE T R A2 MEREHE, R KRG #3

2025.2 | 037



2% 5&R%5iT | ECONOMIC AND FINANCIAL STATISTICS

PR OAFIRICHER LR . &P TR, T
JEE . GUACPROL g T BRR R, AT R SR G TR
AR,

AR RN H R B U B JE . MO B R 22 0F
B E R PR S BIE R 5%, 1%, 1% 1 B EF AT, 31
PSRBT AR A SR AR PP [OF BB, (B 1 7%
A H 25 L2 50l FRBEHLE] RO 23 ] [BH R AR T
PERAERE . MR AR SO R E R B 10%
10%. 5% HBEEACTRRSS, LI R SRS IR 4k e 20
KHATEM MR, ik 3ior. S, BT iigems
FEZAIERE TR TESL, HAb Py AR S AN AR LY
E 2

& 2 AN BRI 2508 A SDM ASEAY [l 745

(Z) =AM R

I ERER, EEMSAMERET, SREHmat e s
YEE I A H AR A B N IE, RIREHI IS a0
A TE A AUV AR RS AT MR B & (E—2 23]
TSR PR EHEE TR A, SRS,

FITLAE Y, E=Mas MACEEMET, EMEIEH T
b AT Sk o B Nk U AN [ s i AR DN 8 S IRt
TE 5% W AT R R ERIE, BOSRE, ST A e
— AL, A X S 0.109% ~ 0.121%, ff4E8iH
X G2 TF 0.098% ~ 0.326%. H123 (RT3 fi AL
FRHEORE, BT Hi X S (0 205 G I A BN (7 SR80
27.07% ~ 52.66%, Tk b X G 22 G K s (B3R H SO 7 A
[ 47.93% DL

o 23 (A AR P 243 N2 UV H SDM R[] 55 545 fik
ALEE
ZUFIERAEME | HOEFERIERE | FUTHEIREIERE 28 (AR A Ak EREAN [N, Sy
0.117" 0.131™ 0.1417 0.109” 0.098" 0.207"
Er Er
(2.29) (2.58) ©2.87) 2.07) (1.74) (2.20)
61027 3.966 4.968" 6.154™ -1.688 4.466
Nre Nre
(2.22) (1.35) (1.82) (2.28) (=0.34) (0.86)
0.051" 0.034™ 0.036" 0.063" -0.001 0.061"
Mar Mar
3.52 215 2.43 (3.77) (=0.06) (1.96)
52 @19 @19 ZF PR R - "
0.160™ 0.229"™ 0.246™ 0.150 0.087 0.237
*OAOO5*** *0.006*** *0007*** T *0.005*** *0004** *0.009***
Tfd
(—4.25) =5.37) -5.62) (-4.03) (-2.32) (—4.24)
02107 0127 0113 0.237 -0.247 -0.011
Lnrgdp Lnrgdp
(4.15) 2.85) @.61) (4-36) (73.06) 017
0150° 0.608" 0,687 0.109 0.215 0.324
WHEr o 2.14 2.55 1.94
(1.79) (1.83) (1.96) @19 @55 (159
-0.170 ~44.002 ~69.259 Nre oo e
W*Nre _ _
—0.03) L5 143 (2.52) (-1.94) (-1.41)
0.040™ -0.045 -0.004
0.013 -0.052 -0.111 Mar
W#Mar (2.85) (-1.00) (=0.09)
(0.44) (—=0.50) (-1.10) i3 B
- - 0.1617 0517 0.678™
' 0.151 1.331 0.962 Fdi
WERdi .97 2.16) (3.03)
(0.99) 2.70) (2.31)
- - - -0.005™ -0.015™ -0.020""
-0.007 -0.039 -0.026 Tfd
WTfd (-4.08) (-4.06) (-5.31)
(-2.96) (-5.17) (-4.21)
- 0.151™ -0.196 -0.045
-0.226 -0.234 -0.260 Lnrgdp
WLnrgdp (2.92) (-1.55) (-0.45)
(-2.55) (-1.01) (-1.11)
— — — 0.121" 0.326" 0.447"
0.310™ 1.299™ 0.867 Er
p) (2.53) (1.69) (2.06)
(3.97) (5.39) (4.41) -
7.683 —42.841 -35.158
ANRIE SE RN = & I Nre
(3.03) (-1.60) (-1.34)
A R, & b 2= ZERTHO TR S A —
0.042™ -0.079 -0.037
N 357 357 357 Mar
(3.20) (-1.49) (-0.64)
R 0.051 0.039 0.028 - - -
0.216 0.434 0.650
e (1) 55 NA i, (2) e e s 0RIFIR 1%, 5%, 10%1 3 Fdi
T (2.84) (1.83) (2.69)

038 | APPLIED STATISTICS AND DATA SCIENCE




23 (A AR A BRI PR, SO,

-0.006™ -0.012™ -0.018™
Tfd
(—5.56) (=3.18) (—4.48)
G R —
0.128 -0.204 -0.077
Lnrgdp
(2.79) (-1.42) (=0.60)

e (1) FES A, (2) % w6 % 5015I81%, 5%, 10%) 2%
s

(=) AHBR AR

IR 5 G AT A28 BLIER S8 PRI 2 €
CEGFRAA M AR TR, SCUESE R W 4, RS A T Y
B9 A #3500 0.096, 0.101, 0.130, HEDAH10% 4K L%
NIE; RHIMEREIIAIE, HIB 1% K0 a8 e, 5
IREEHTE 5 M e . 257 (3 R A e AR Q3T R A 1L 1) 5 1
H, Rpatta s i K RES s S b g T (AR (s R BT RE 7, 3F
ML AT, % 23R,

24 TR A 25 R
23 AL A
Ahi
ZUF B | MOEERERAERE | AUTHERREAE
0.096" 0.101™ 0.130™
Er
(1.93) 2.10) ©2.67)
0.012" 0.018™ 0.030"
Gtech
(1.96) (2.42) (1.69)
0.000™ 0.000™ 0.000™
Er*Gtech
(4.66) (3.36) (3.23)
0.126 0.227 0.715"
WHEr
(1.33) (1.47) (2.08)
0.005 0.077 0.310"
W#Gtech
(0.14) (1.18) (1.71)
0.001" 0.001™ 0.002™
W#*ErkGtech
(3.75) (4.50) (3.95)
0.221™ 0.377™ 0.689™
p
(2.83) (3.15) (3.37)
iy = s &
AMRE Y, & 2 &
A TE N B & &
N 357 357 357
R 0.305 0.292 0.305

e (1) FE5 IR el (2) % sk *5R1F5R 1%, 5%, 10% 1 2%
Koo

(M) BRMEST

FREIAFMIX BTy iR EREURE TR EE R,
XA & SR TS Y It R th A7 1
DR B, T WA DR B A, AT TR =)
REDCHIRI AP RE AR A B = At IX L AL B AR A X DU it
LT, SR SR d i I L L AR PR TS (E] [ T
GURNASE (1) 2 (3) 71, WLIEH . HR= X AR

SRAE 1% ACE T B35 HAREESN IR &2, RECH 0.197; W&
I EREERI A 511 240 TE(E BLAE 5% AT T 2, F4080.164;
JEE AR BX A EALE R A 10% A LR, RECN0.077, =AM
XA B R B INHE AR - BR= A > BT T > LT
ATSIX, HIFE R AREE R AR AT — )7, BR= S
X FRAET Dhmpgr A = o e, S5 R BKTH .
PR itk =y PR M A T IS 2R AR WS PR R ORI, 5]
TRAFELIFNE, A TER AR DL 5 R, T
R RSO TT R s S — T, SER= ATt 1
FRAR VI T B DR AT R AL AR S (R4 I EUR ISR 0 B B 8%
K, INZANAFEARACTRAR, LT R A B AR AT,
AT R X St 2 AR B I A

225 HEBRIXK RIS HO S R )55 5

RIMAGREFARGHA AR | IIAGHEFERGHE T &
o ?&ﬁéﬁf ez o {&jé AeBAE

i X Vit AKX

1) 2 3 ) ) (6)

0197 | 0.164™ | 0.077" | 0.008™ | 0.003™ | 0.029™

Er
©2.72) ©2.07) (1.86) @.56) | @21 | @87
0.064™ | 0.014 | 0.050™
Gtech
@47 | @.on | 259
0.034™ | 0.014" | 0.031"

Er*Gtech
(6.18) | (182 | .20
0.418™ | 0.725™ | 0.860™ | 0.047 | 0.008 | 0.033

WHEr
(3.92) 4.13) (6.81) 0.77 | (0.08) | (0.65)
0.001 | 0.004 | 0.002

Wi*Gtech
0.34) | 1.3 | (0.15)

WHE 0.064™ | 0.011™" | 0.001

Gtech 747 | (3.30) | (.04
0.880™ | 0.868™ | 0.872™ | 0.198™ | 0.245™ | 0.174™
p
4.51) (4.43) (4.44) (3.92) | (2.40) | (4.00)

A = = & 2= 2= 2

/MjME% & 2 & 2 2 2
N,

'ﬂz[fﬁj\lﬁ]% H. = =) H, H. H.
N TE = TE TE TE TE
N 119 35 153 153 119 85
R 0.979 0.969 0.961 0.951 | 0983 | 0.976

W (1) FESWNR e, (2) w6 x5 RIKIR 1%, 5%, 10%1 5%
Ko

(—) EBLie

AICEE G ZRR R AL AR, i B2 As (A S S 4y
ME T T AR AR ST ERBERL ] 0 X 2 22 DRA R s R R
B, ARG OESHERACHI R, A T E5e:

2025.2 | 039



2% 5&R%5iT | ECONOMIC AND FINANCIAL STATISTICS

LARFBCEERERET, TR S RSB A ) 2t 0 5
A W S ERE R, B — SRR A A AT R, AT
HIERSEILH HSE IR T LIS AR T S R IS

2. BN SR ARG IR I S B PR UK Bl
EERANHT, WM AP U E RN, ToEy
HURIE N =2 KRB LRI S 5 I A W2,
HoA DS [ A s P TALAE T = 2R X ERE e A
S DR AR A PR (R, AP FEAs Al . A
PR A BTN S DG IR A KB AMEKICO . BR= A > i
PR > WAL X

243t

(=) iy

LEAZF IR OO KIS ALl E I Z L RIH A 20T
TRV EABR = X G (e PRI O 1707, il ] S 8] [Ty
BRAAOFARAIF IR GF, F050 SR 0 O FR QT B9 IE R 5 1R
A, RSB, SIS R Emaa SR, Lkt
LY AR R LIRSS, Tk KA B0 .

2. MERFE BB T R AL 8%, SRE RO AR AT AR B
o PMES MM SROZ G S R R (T AR A R, IR
FIRTRL, AR EER ROiERi R AP RTINS
Wi PRI O (R L (85 52

[1] Boulding K E .The economics of the coming spaceship earth. environmental quality in a growing economy [ J]. 1966.

[21 JF] (Daly, HE.) #. #A3#, #1265%. (BB WRERRNZNY) (M. . E¥ESCHilitd, 2001:47-53.
(31 KL - B/RIE. Wk, Rk (SeZprmiEE) (M. Austfiiiss g, 1997,

(4] A (20024 E AR ) B A ek gz [N ], PEFERR, 2002-07-03.

(5] AL, e, GlHTE. SREHEANE [M ] BN BRT ARG, 2016:06.

(6] #%E, XIEME, PPk PR EOREACHUESNRES (1], WRRIERF SR (ASOERHR) , 2019,40(03):126-129.
[7) BT, HAL, FEPAR. SREEMIA . SRS Sapta 2 K R —— T RITAYHT LT ATIAREIRSHERT (1], RS, 2022,39(10):52-60.
18] KA, BRse. PRESHL], PlAERESGARRE [J]. Gil5Psk, 2020,36(15):114-118.

(9] SKIEH:, BRI JE, FREE PRETHAINT b E DA L R A I LR 5
2418.

BB AN AT BSRSIIE ST ], AT S T, 2018,27(11): 2407

[10] ThH7, E5efr. HTH . TASRR ST Tl oA . B sy v my st [1]. BHEEHRRTGE, 2022,42(06):201-210.
(1 2538, WIS, frPukie. SREEHHE AR e A R P L S AT [ 7], R, 2020(09):26-38.

N2l @z, £ SOETRRSEIIMRTRESR0Y (1]

TIEE, 2020,42(04):776-789.

18] %, FKT, Fres rhESHO L RGERIZSMEE R R AT (7], HERE, 2018,38(11):1788-1798.D01:10.13249/].cnki.sgs.2018.11.006.

TR, B MR RIRIGE T ORI —— BT E RIS SR K A [T]. TRMEASESR, 2022,37(01):58-74.
TRUGHE, JEITRC, oRHT. ASISHIRS AR T A AT [T]. S EITET, 2022,43(06):90-105.

FRES, AR BT T A A A (RN SRS (1] RELREIE 55, 2022,10(15):1-27.
JA/NSE. HE @AM O KSR R R R (1], REEFERAE, 2019,27(09):183-194.

SCHEE. PEQS RN R Y RS . ——HAH, BRI SIARRL (1], Z5HigE, 2019,54(03):38-54.

WAAE. GRS ISR AR K —— EE T E 285 ML K AT [T]. S5 EHER, 2021(11):150-163.

BEFE. SEROTAGEETIHE HI B WY r —— BT ERETHHMAN ST (1], MRS, 2020,31(08):14-27.
(2158, A, Pl SRR S Ml —— SR R E R RETES [ 1], 20745 () , 2021,21(05):1793-1816.

[22| 297K, $REE, BT, TCRNCTTEMIERUSN [J]. REITESMR, 2016,25(06):1040-1045.

(231 FRFiE, EAMS. TPEZTFEREEEETNK (1], 255, 2019,54(02):119-132.

[24) 5KIENS, BRiF—. SREVRRE. PG SEura @R [ 1], M&FFE, 2021,47(11):78-93.

[25) AT, IR, PRETILH] . EEMMCELR S GTES ) BisEREZR (1], MRHE, 2020,(09):3-15.

[26] 555, SR EREZEMAEASERA R [T] $RTe, 2017,9(05):1-17.

[14] T
[15] 2= hs,
[16] Efial,
[17] Zithk,
18] XIB R,
[19] WHRIT,
[20] AT,

040 | APPLIED STATISTICS AND DATA SCIENCE



R X LI 5 JZ IR R IWTE 58 Z 1T N5

M, KER, R0, KiEES
1. HLTE= HF SR, TR M 521041
2. FpHIRSFRERER, &R #M 515700
SUEIRHRE BFhE, PER] 2F 999078
i E ! ANEEMEATERRARERE, ETHESARTEANAMEITRLE, RASTTHARSRIENISHTEZHR
HIN R R R R EEIPRHE, B THWEESEXMNA. BYHNARSHESREEETHNTARAER. ARE
RAFLEZINRGERL. RIFEEREREEEHSIHERETBIEKRESHESRE,
X @ i3 : HEETA; MESMR BRRE; BFES

Research on Consumer Behavior in Online Shopping Using Correspondence
Analysis and Hierarchical Clustering
Cai Yulin™, Zhang Jiahui’, She Zirun?, Zhang Jingyang®
1.Department of Mathematics, Hanshan Normal University, Chaozhou, Guangdong 521041
2.Party School of the CPC Raoping County Committee, Chaozhou, Guangdong 515700
3.School of Business, Macau University of Science and Technology, Taipa, Macau, China 999078
Abstract : This study combines correspondence analysis and hierarchical clustering methods to conduct an in—
depth analysis of the relationships and structural characteristics among multidimensional variables
in e—commerce transaction data, using large—scale order data from the Douyin Mall platform. The
findings reveal the behavioral pattern differences of online consumers across dimensions such as
payment methods, shopping time periods, and geographical distribution. The results provide theoretical
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Abstract :

Keywords :

The virtual nursing home, as an innovative "Al+" home-based elderly care model, boasts broad
prospects yet faces low market acceptance. Our team, leveraging web text mining and interview
surveys, explored the attitudes and consumption experiences of 3,650 consumers towards virtual
nursing homes in the Pearl River Delta region. We employed multiple regression models and an
enhanced Unified Theory of Acceptance and Use of Technology (UTAUT) model to investigate factors
influencing the willingness to use virtual nursing homes. The results indicate that current service users
are mostly "three—no" elderly individuals (without income, living alone, and unable to self-care) with
lower consumption levels; middle—aged and young people exhibit higher acceptance compared to the
elderly; the "digital divide" emerges as a crucial factor in low willingness to use; housekeeping, medical
attendance, and property maintenance services are the most popular; service richness, provision of
personalized services, and recommendations from others positively influence the adoption of virtual
nursing homes. Consequently, countermeasures such as adhering to a people—centered philosophy,
emphasizing service inclusivity, building cooperative service networks, eliminating technological
barriers, and strengthening emotionally engaging service processes are proposed.

virtual nursing home; cognitive survey; willingness to use; influencing factors
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Analysis of the consumption situation of “Generation Z.”
people in Shanxi Province

Han Xinyu, Zhao Xiaodan, Wang Minran, Yang Tian
School of Mathematics and Information Technology, Yuncheng University, Shanxi 044000

Abstract : Comrade Xi Jinping has stressed that "cultural confidence is a more fundamental, broader and
profound confidence, and a more basic, profound and lasting force."To strengthen confidence in
the path, theory and system of socialism with Chinese characteristics means, in the final analysis,
strengthening confidence in our culture. Excellent traditional culture is an important source of our
cultural confidence, and there are also some intangible cultural heritage traditional handicrafts. With
the development of The Times, the young people in the new era are more and more pursuing value
recognition. By investigating the current popularity of DIY, DIY handmade portrait and analyze the
factors of buying DIY materials, to analyze the degree of interest in DIY handmade products, for DIY to
provide a better presentation and user experience, and from the market demand, marketing methods
and traditional culture combination of DIY handmade strategy Suggestions.

Keywords : Generation Z; DIY handmade products; consumption willingness; traditional culture
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Pedagogical Reform of Medical Specialty Courses Based on the OBE

Concept—A Case Study of the "MATLAB Medical
Image Processing” Course
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2.School of Medical Technology, Tianjin Medical University, Tianjin 300203
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Abstract :

Against the backdrop of the rapid advances of medical big data and artificial intelligence technology,
there is an urgent need for medical technology programs to not only enhance students' literacy in
intelligent medicine and capabilities in digital diagnosis and treatment but also cultivate composite
medical talents equipped with the innovative thinking of medicine - engineering integration, ability to
apply intelligent algorithms, and capability to analyze precision medical data. These skills will enable
them to adapt to the needs of interdisciplinary development in the era of intelligent healthcare. Based
on the concept of outcome—based education, this study implemented the systematic pedagogical
reform of the "MATLAB Medical Image Processing" course. By building a "foundation - expansion -
innovation" module system driven by medical problems, we reconstructed the course objectives,
modularized the teaching content, introduced innovations in the teaching methodology, and established
a multidimensional evaluation system to consolidate students' programming foundation, improve their
practical programming skills, and enhance their literacy in medical data analysis. This pedagogical
reform has provided a path that can serve as a reference for the cultivation of composite medical
talents. In the future, we will focus on optimizing the construction of interdisciplinary case libraries,
improving the personalized learning support mechanism, and promoting a deeper connection between
the curriculum and career needs.

MATLAB; OBE; curriculum reform; medical specialty courses
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The Application Research on the Cultivation Quality of Outstanding and
Innovative Talents in the Field of Statistics under Background of New Engineering

Li Chunjing, Dong Yi, Chai Yating, Yuan Xiaohui*
Changchun University of Technology, Changchun, Jilin 130012

Abstract : The continuous advancement and innovation in engineering and technology have become key driving
forces for the development of human society. Under the context of new engineering disciplines,
cultivating top—tier innovative talents in fundamental disciplines has become a critical strategic task in
building China into a strong higher education nation. This paper reviews and summarizes the cultivation
experiences of outstanding talents in universities, combines the characteristics of the statistics
discipline, and explores the teaching platforms and methods for cultivating top—tier innovative talents
in statistics. An empirical analysis is conducted through a survey questionnaire to examine the factors
influencing talent cultivation quality. The study presents research methods and recommendations
for enhancing the quality of cultivating outstanding and innovative talents in statistics within the new
engineering discipline framework.

Keywords : new engineering; statistics; talent cultivation quality
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Construction of Talent Training System for Data Science and Big Data
Technology under the Background of New Engineering

Yang Kai, Sun Mingyu, Wang Chunjie*
School of Mathematics and Statistics, Changchun University of Technology, Changchun, Jilin 130012

Abstract :

This paper mainly explores the construction of data science and big data professional talent training

system under the background of "new engineering". This paper discusses the significance of the

construction of data science and big data talent training system under the background of "new

engineering", clarifies the problems faced by the talent training of this major under the background

of "new engineering", and takes five aspects as the basis: precise training objectives, fine training

programs, excellent teaching staff, excellent practice platform, and practical excellent talent testing. The

countermeasures of constructing the system of talent training are put forward. Finally, it advocates

the construction and implementation of the relevant personnel training system from three aspects:

ideological policy, organizational personnel and practical teaching.
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Challenge and Strategy on Social Security Teaching and Learning
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Abstract : A sound multi-level social security system is an inevitable requirement for the development of an
aging society. The core of a multi-level social security system lies in the diversification of responsibility
subjects, financing channels, and security methods. The goal of improving the multi-level social
security system poses challenges to the current teaching and learning of social security majors in
terms of textbook content and teaching methods. It is urgent to revise and improve the content of
social security professional textbooks in accordance with China's national conditions, enrich teaching
methods, stimulate market and social entities to participate in the training process of professional
students, and cultivate high—level professional talents for the realization of the goal of a sound multi—
level social security system.

Keywords : multi-level social security system; professional teaching; challenge; countermeasure

515

M-S PREDR RS R N R R EREUS A W R A SRt R BT B, 2022484 15 H, (GRE) TIFIEFadiic Ltk
FEE SR AR . TR 1930, SIRPIIE RS T N RSO S B I SE R 2R I, FN TR
SPRCANE, TREEBIIETRIIGE, CEE AMAMSREAR, ATTRANRREASRM T i S e IR, AR R Z BRI Z
Wik, seREmeR, KENS . AV5—, WRERNZ RIS RERR, PR ERtaREe e M o R LR, )
R . RIBGIHT, R ER S RERR ",

Z IR AL S PR RF A AL S PRI R EEARIR ], (@A e o [ AR AL S PR R I BEE B AR, 199448, T BURATAE R AT
CHIIEERALIEHL) thaRdetifig sy “ =30 JREmiiR R, LEstEiAREioi, EWRESHL, REICEFEEILKITRER
Koz, 20054F, NAE “Zofl” MOEM FIRH IR BOERER, EERMEERTN, WESERGEERGRE N E R Y, 3
FE7E 1991 R M 2 BIRRERIGIR R, B AR IR E (RIS A BT (RIGH B 2 R0 SE I, BB SR RE AL AR A2 R
JEIRERIANET e, M 2 E UGS RIER R MO R S PRI AR AOHT BiR. 2 R0 S IRIERR BN LS i S PRI

HH/E&EE: N'EESHSHNSARIETI—RTIE (23FGL029); AR KTSERHRIFEILEE NIRFTE (2022KY0470); J"H/\EH¥E “HLEFS5TERIEE” B4R
B, HEMEFRIEAZHBERFREREEZIZIME (JGKI202324 )

A HRH (1984-) , &, MRBEREA, BEHRE, BHER, ALERF, HXTH: HEREIMX;

BAEH: XL (1978-), B, ARBRIEA, WEHRE, BlHE, BLAERN, HFEFTEN: RIEBE, 88F, 4. hw_28@163.com,

068 | APPLIED STATISTICS AND DATA SCIENCE



W . BORECE T SR A, IR R EIE I T S AL S PR VB P A, FENIRSES | Bl .
WAKTTHEEZ AT T, LG 2 B RIER R AOHIE IR0 S SR . it ASCR i S I T e iuTss, 43¢
RTESLHATT . T, NEZBUAE SRR R EEMAUE ;. FOR, Si6 BATEM A, 2EmEss et 2 Byt ekt
FiR R RV 5, BT B e PR Ml A B TR AN 5835 DU Y 2 B R S PR R A R R

Ko

—. BERUSREFRNARRR]

THREA T, SEE LU USSR AR O SR A R A Y AR
AP T — MR R . A fRE . AL AL 2R 55
S RIFE RIS RTM, ra A RO T —A I IREERIE
BT OMIRGS RIRACR, R EAIEKT o 20 T04F A
B AEATLIE H 77 2R B 2 A TP (9 [ BB W B i LS W
o, HALPETT MRS, % E TR R A S R R
g TS, MAUTRINA =300 JRERRITRE
B 7L E R AATTRIR,, 2005 4 FARFT AR ORI Bt L
P I MFRERIRAR Y. SBUNF AT/ 25T EN
oA SRR, ek =50 i ST, AR
EFRA S IRESHEEMAZ T B AGEZFLAI R R 5 2
b, (EH A e TR RpEe i, TS A E R T2k
JRMITR, RFREZ RIS R RATEHE IR

19914F6 [, [ Beafifm T (& T4l i o7& fr i
WEHIPGE ), B RIS R S A TR R
AR LA A GEE R SRS A S RIGIE, W2 B RIE R
HE, X R T 2 R ) LR A 4> — JRE R
BT Z B AUE, ZHUESREL EM X 2 Bk TS
PREEIR A AT RO TaX — U8, WXIRIT (1995), FIEfEE
20173 WATHRAT M MNHAMAL FARS 2 2 RAL S PR A T L
2 e WRAESRAVERT GRS RIS ) PRI 2 2GS
PREAREE S AR, — 2Bl B A H X0 2
TR D RSB RPR TR “FEIRE" , TRBURIS USSR
BHAt R “ETE” , =2adelas, BT
REESEIENN “AFeE” Y, SRR TR L T —
HIR AN AR TEOR B, HAR AN TR IR E SO EALR R R TS, =
FHFMR T 2 Bt 2 R RIER

AN, SEARPMA G TR =5 RS
X2 B S OR B R R EEAT TR SR, R E R (1997) 12
HEZEUA SRR RO RIESHE, RETENZER, #
BEIL BB 2 2R, RETT 2 R R R A I 2 )2
W L @017 K 2 ERFEE LRI & 2 HUEE R M H
T, FHEFHIR A — R IR + il + DR TR B LR H2
iR, ERERMARAGT . Z2RME R, S
I SR H) 2 AL R R A3 0 KB AR (2019) A 2 2R 2R i
PRERSL L2 A H— R VA FE AL S PR — 32 IR H 25 F
M, EEM TSR ER TR, e Eh T

TS SRS 5B, BRI S IR R AR R
L ™, KBRS (2019) BRI ARE: 2 St R AR R B
FE N RERANE A TR 2ERL. @ SRR, ANITY 1
HORATBLOCIY, AN ST SR U [ 2 Jg ORI BE AR 2 2K
M ORI R AN AR 1 REH . EARTIN 2 2
WAL RERZ MM A E—E 2R, (A2 BT RER R
HISHELARZ oM, BRI S ST 2 — 2. &
E iR IR, AR A Rl R, B, S 2 ARk 22
i, 2R SRR AT A A R MR R T E R, AR
WA SR AT BR[O & 2 R NAF AR 22 5, TAS
W ESE A AR + el + ST RO, e
BRI B AR S PR IEL A S TR I T B R 2
K, X AT S ORISR T T Pk

—. EEIERUSREFRNHSEREELHFN
Hik

ST ILRIR S 2 R AL S PRI R AR HiE 2 %
JORRZE. ZUEM . LB EOR, amElEmeR, Mo R
% BISHEW . RIEGERE . W2 BUGE SRR, T
KRR e RN R UG SRERR" o N 2
BB far” RELT NP 2 R S R AR R TR AR Y
EOR, N BRI, RGO B] ARG, REMET IR
T ZEAL SRR RERNR RN BRI BRI ER. 22
UL 2o PR IR 3 R A AR S RN SO AL S PR IR L PRSI
T HIGHIFE AT N, B AL e R BT L e A T IR B
Wi, o B ETAE S ORI B AR . R TT 3 IR S5
FEHIER

(—) MHRREEWHEEIGHI P

e (T 2R UGS R R AR AT R
HRRIEER, BRI R I R A e L
JEAFER AR R R O SRR IS TSRS | &
HRETHEERRIE . WS W2 5%, 5 @ M
I e TREA TR —MEeilit. ZERtaRERRL
JREFRH A B e WS REL WA FIRE T
VSR, TEEEDAE SR AR, S HAA K
TASIR, TCREGHIRER, RAIr AR S Rl
LA IS AN, B R BRI A ST
TEIEAIR, JF R LALER Z SRR R ML, 4hE

2025.2 | 069



Bt SHMEHE | STATISTICS AND EDUCATION TEACHING

Btk 2 BUct e RER R s R R A Zeith . (HE4:
SOREEE M (U AE T Bt R e AR R, X
ZRUPAT S RERR I M Z AR, AEREACH M H
PRITTRIRTERR D, IMARFEHR WA TP REA 2 B S PR R R Y
ST, ZRLERREGNA A,

BT AL SRR B 2 R IR SR EIR 2 R TN R
b, ZHEERAN Z 2B RER R BZ R R R 2 55
TET RN, e SRR RN R s Ak
WRG. W O " HIXBIFIBRIE TSGR, RS
BRI B AT RO o X SR A 2 B
SpRFEAR PR E ORI H (A PUEEAERE, . aBIANERE
JE PRI A PR RS BEAE TR TR (BAEFRR) , 2 “F
Hkse” , (EX AR | R DB DR, RIR AR AR
W CAEAF ) RN E T5 16 I A B S T T kA 825 B
M 2RI LUAE R 8 BRAE” 8 BRI 2
ST, AMTSEERIA S AR B AR, (B35S AR H HI5E
ST TR e PR B4 W SR L HEIE AR, AN R E PRI H A £
FiRFAR, B5ERMARERIN, W0, BT AR
WA ZA R, BB gl PR N SRR i A H
HITHE, U AUEBUM SRR AR, Xt Ak SR
RERGTE I L T . ISR R 2 R IR ER IR R R B

EAT AL S PRI L VB b A R B B S AR PR R 2
BT, W PE GG RSN AL A P E
HIARIER, 2 AUk S PRI 2 o B R Y SR ZE AP
FE 2, e E R R SRR ZR . 256 T EE A
J& 22 B S RIROR Z i TP R e R T RS HAR L 2
SRR, FERELGA S, BRZEALHRAIARER I
FEGRIE . MR, HIEHT LA 2 5 SR AN S HE
PR FEEZT R R EEALAR, MR TR 2 k& NKES
T GE R Iy AE SR RIEE R T AR Y, EREL R
PSETT W IGR S 5 T, BRI RGN T, W%k
NEEZ BTAL SRR —DEZMEGR, JCHEN Rk
MRS, HIGER ARG RZ T ae I Rey, @R
THTTA T S BRI AR IS = R W SR FAR A R =R, T 2R
RN S TR PR BT BT PR AR ME R e, 2 AN S TR A
K IEBUCHI SR B B B AT AT AL S . (AEA &R
\EH LS R B RIS N AR D, 2 I AN G
FRITHBUCHE S RIGSFIIE, (AR R TR E e Ge PR 77 20
TR A GEHIARAI R, EEZ = A — BT I T RO,
IR TFEGARETT RN Z BT SRR R, FAR T
FRRIBS AR

(=) MR RESWRIFECERPEE

{42 22 IR A S DR R AR 75 2 A O DR EBR HEA T 2
HIEMTERE, BREMRECENA MBS, o Ry
PRIGECETT AR 207 00, Rl MAFRESR
B, Pl R e A, L2020 4EE K BT R RR S A
AHIBREI B, AL 2020 4 —4EA0A 47 50 BT 0 B A 5% Y B

070 | APPLIED STATISTICS AND DATA SCIENCE

W, 20214F43 39050, 202244 31, RHUBURZAEE IR
il A EARER AR 2R, Rt 3R ] 2 (R ) B b T
kA, BOR AT RS N AR T S R R
T Hb WA HTE ARSI R, MDA S AR R G R AL
PR K HETT, It R AE A PR AR o 2R AT BB A SR
BRI AL SR RBOR NS, RS N AT 45
B SR, (U AR SLEL S AR B S SRR B R B
FRAAGS &

Z BEUGE S R EER R L2 A 778 SR A 2 Tt 2 pr s
HREAENMZ R, SRS RERRNZRRE, B
RS FESNEF . LR, RS Z SRR Z BRI, £
BV SRR MU SR, SO E SR &R
FIRZ R, By R ERAL A E BT, S EBURFZ MY
LR, ASHR FEFEMR, WH, ERRPRRER A
SEINZ R AR PR R RO R IR IOV R AR 2 R
e TR SRR, AR R R DABUR ST FE 6
PREEEMR, CRETTH . SRR 2 st S trE iR S
HAD SRR R, K2 BRI AT LR OR BET HY
RA, BURESRIE T AR SR 25, 5 B ORI T
VERJERAT AR, AR TR AR ARG . TRy ™
ff, DEBELATISZ 0 ORI RIR AR s A A2 kL
BN REZITCENR, ZTNELERE . LG,
LIERZIRE )= e P |/ 2 G PR a R < 05 N e AN e R e
SR LAEUR 8 ST AT RITHT, X HAh R A
CRERENE I S 2 Ul et i N P SUR LR EPS IV
HIRNTE SRR, (LTI . R STRA R
RN, LAVEINE & BRI L A A s AR B
Z R S RIER AT R, 7B 5B (L RR L HE 2 BT E IR
Bk R 2 R BT RB AR R AR, BT AR JR 22 SR
FREWES TR, RTINS R . SITE AR, 2RI
SREEZ R BARE BT, FERD RS RIS RIS
R R FEFRER R, R EREISIOAAH T a2 2
AL S PRI 2R BRI

(=) IHERERAERRZTENHEE

ISR — D EEORE R EGR, ZHg MR E L, &
GENEETT ot AR BT o 770, IR T A
TR A AT O A SRR ISR, TR RS HIRRESE,
IR ARG TR, (BECAI S AR, TP
Fh ORI A RARECR U AR R B2 b E =, BOR T
AT AR SRR AR R IR SR [ 225, i
T L BT HRBUE S RIS YHZ T 2:5h, 1 Rz H AR
Heporik, e SEIFECEE. PBL, BRI EEZ RO RS
R, Wk ARSI A, LA AT R SR
B, Bz, KA SREE SRS TR L. 2 Rk R
RRIENT ST, (ERt S REG A A 2T R AR 2
RGBT UL T, 0. FEIRR R RS H 7 A SR
FE WECT, RIETTES, TR AR R EE R



5, X SE N AR Ge A T RS

a2 Bt a AR R RS B ARt ETInRA T4t
DARBEIZERIE AR, AR BPFE, et MBEE,
AL R B AR RS B AT LR i —20 3 AR, (E4%
SREATRAUE BT EICR RS I AR R E R
P, ARt PRI M AR AR AN (B L A B AT Ml i il
FIIR, I EEREAE AR L R L HARAR 9GS 2 )t s R Ik
B, EREEH. ZICH A BRSO ST LT AW
P TR e O RIERTE AR I, BRI BeAR AL
ORI IR B ARE R 0 B RISTT 1A, RIS TR R
PSR TR R AMEE . IRRE AT AR, Birreak
TREEA . WEEEMRATREST, (ASCRRMZEEACR AR, 24
AR A FE AN A S G2 T B, X TS BRI
JR R R G ANV RBEI R I, XELLK B RIR AR AL L
FIRIRZR, 2B Z AP AR, S e G
TTERRIER R, Ak SR EAR 2 B R i )
MGHE R TT, TD R 2 AR R R S TT
%, WA RS AR AU S EIE AR R .

=. EEZSEAUHSREFRTHEREZUHZEN
PO

Z BT 2 R OR R R TN BUR £ A PRI H R
BN, EFEA P DLBOR e PRI E 2k, FLAbs
LRI CREEIT H N AN S 2 e B e A Ak Ak SR R R . 7ESE
X — PR AR, BEREEIep s iee S, MaEEskEE
S BN AAET, ARt B IR A R i
AR AL S PRI M TR BEA TR B B DU Y 2 R A 2
PRETRE BRI

(—) BUBERMEREFRERMABTHINREZN

PMRHEFNEE TR, Bt SR REMEM WAL
NEE TR R RPN, 7R 2 Bkt fRIFERER
HIEFRT, FRmit e R b WA R G B s R AT
Aok, WIFEE 2 R U SRR R B R A AR,
T2 AL S PR IR 2R 15 50T I AL S AR S A A A5 |
Ao NSRS mENIRAEE | PO e R AL 2 R A0
RIRRIIREN ST, FEBUAHE SRR R R 20T, ARib &£
WS (FEHEER) |« 6 SRS TR RIS A A R I
ATIE AR, XS AR DA N AL — T 2 LA 4
AMRKZR BHEATMAERSF, 457 BT MNGFEY KE]
W7, 477 T AANMUGEME R e, B mEbs
JE, ThZEEEANT . ASMES, AAE SR LS R T
e [ T A RURG: A T B R AR R SR H 2 0 i, AR 20 R 2R A 3
T, B SR RH ALY A . BT, R
IR N2 b XU ) — Ay, (EFFA R IE—TT 3, e R
e AR SR R X — 15 DL T IR A, b &
PRESGEREM., SRR . FENZAE SRR, X

BE AT, X ZFRE RO 77 T A, HEms]
T EABOR SRR RO 773 —— AR, iE2p B —TT
MU AL S PRI AR Z R0 KU T 2 F g —FD, R SAS) 3
PR R RATL S PRIRE VR 2R O A A SR AT 5

(Z) UBEXR#HZREARAEM, EINEXELAFIR
nE

PR AERZ B SREE RN — AN EES 5 EK,
P PRS2 U S ORI IR R T U E T ot TR
—HIAE, EETHA DO S RS R R AR R RS
25, AN, HEUIRARES AR S R R AR ST BT S
M PRE S HA AR Z RIS, TR FIRR 2[RI S
TR AL, ATTSLBR 2 B IR SRR Z AL, FREk
&, LR ARRRISE, FEEAEANMUERA SRR LA,
DHEXAASET Y (I PREESASE ) FIRA—ERIAH,

P PRES 7 AR R A R, R R R BRI T
PR AR IE R R S AR T B RLERES AT 0 £ S, g
WIHEATHN, SEUFESHEmEA REER, Ho50E
Ay, BIEREZH AN, [, EHARY S E
FE. FARREHE, TN 22 00 2 R B A8 S S R 2
EVH M ATATIE BN ARG S A S RIS RN A, W
LI AREE T AR RT3, LRI L S5 o A A b & HBAE
SOREE, TR B AT A 2 OR B 7R XIS B 0 v 235 #r A4
Sro AL, FISERUR AR MERR A SRR A 27
RIS BT ARG SN AR T, . 2B 3R H e I U S A
DIFEREIRRE IR SACTREE . Pk B 7 R ) B T By
VERRIETE S b PP PRI LS AT 45

(=) BEEEFNFREA X REBESBMALSRES W EHT
nE

TR rb s =0 i I B SO FRE 2 2 A 2 R PR AR
HEEE N A, AR RIS Al i, IRGEInE MR T
SeRINHIREE | HEERESE, BIET ANER. BIRER, &
PEAL, MBS F—RINFFEBORAE, B X LR
AR E S HEEAT, SF BRI, A4
By T S AR R by, G R eE 12
WAGEFEMIE . M TAGAE & RS HAE SRR, HR
PRI TR SE . ISR, B N SR R At T 45
Fr, TZEPHINE & H R A NUR], ZE . SRR
B AL TR R R AL ST A B T . R TS
SRR AR AR BRI RS 2 F, SRR RESUE R
xR, REXMMEGHRETT e Tkt kRl R gy, A
TR, RAEEMELURQIITER], JCHRAE & Ak S ik
BRI SAFEE AR, Roisi . S RETT U0
M Al R R B2 7 U AR 2 kAt 2
PREERZATR ) o

tesh, FREZ R SRR R PR — D E R R X
H PRAI A R A TR IR A1 D E RS, (HRARE. FA
AIARIREES, 776 TR TR i kiR, RZMmETT

2025.2 | 071



Bt SHMEHE | STATISTICS AND EDUCATION TEACHING

SAOHRPRA [ N R A% B E LR TR R A I, 7R IR
PRES AV ST BRI, PAFR e PR 7 U 2 PRI H AT
SRR RACKS 2 Rk 2 IR B PR 2R A ST AT AR RITT 0 PR
(2022) ) At PRI 5 SRR NS S0 TR VB A LA E
TR, A PR B R KM A AL 5 JEE ] FE TR A A 1 89 22
JERREEA Sy, R TS 1 GE SO il A G AT G e A
Z R SR R SR P A B AL kS R b
xR G PR T ST I R SN, HH A Z 2
UHEREHAR, kAR ESCHZ B REER, #
i 2a YRR NI SUIETPNAE =376 e iR SN R el PN i)

A AR FR
(M) RARGBZBHNBZHEREZEN S ERUZRE
{RFRAYSEREIARD

(EHHCATTER T, 2R, AT 2 Rt SRR
A TARIE X s S ORI AR, 22 24
SRR RN JFA S — R UGE E L A R — 7 IR S5
M, X IR RO SRR A, Bk RS
ASFHATIM, AU R Z AR H , 2SS

243t

B EI PR AL A, Tk — A SRR R, LR e
PREEE AR TR T H R R, f A AR R AL S R
BCHIRA R L, IRZDRAL L S AR R R0 R
BEATRTEE, EENCAN LD — D RGEER, Xt EoR I
FHLRIEET T, AR AR e AN p Al b, X
MARRLABRA AR, it, EEiesnREe g, x5
RAEBEAMS, SGA U RA IR, RS p R
WAL AR AR, 40 NG SRR S RDLARE:
HIRARIN, B A REEA R, Lh2 B R R il —
MR, FHeAE SRR SRR 2 MR, 2Emasr &
L SRR R TR AR 5 . i s AR e
B GTTH, WA REL L R R AR A - sy
BUR. W, R CSAMAEERT ) IEBUE. Wi, f A,
KR PR |, AT S AU SRR
BIRRAEEN, BRI EREE I E APLHI IR RN
RALE], JFRAEALET, BRI A A AR S SRR A &
HIHI, N2 EUGtamRER eI m AP AA .

> (bR R st A . IR (V] o2, 2022(05): 1.

[RUBHA. 2R SRR R BRI SECR AR (1], S fREPHe, 2019,3(01):3-29.
[3EBA. HhEERME . BURSECE (=) JeEpy “fReE (1], f#HERA1R, 2001, (14):32-33.

[4]XHRIT. A fimane [M ). dbat: hEEM Tk R, 1995.

[B] FAEH, . AFRREME [M]. dbst: dEARKSE MR, 2017,
[BHSUKES. ARG (BT [M ] i ®PCRSE R, 2015,

[T EAE . i R (M. [ [EMEAERRE, 2009,
[BIFF e, M e E L B R (1], Z¥rerghds, 1997,(05): 25-28.

ORI hEZ ERFFE R A Skl (], daffiiie, 2017, 1(03):29-42.

[0SR BRLIRIEZ 52 B R R T RS - 5T — AP AEs [1]. TR (b afazin) | 2019, 476):1-21
O EZHT, k77, BIEHRERRR I Z TSR SR EZNI] [V ], ZRIBEAER (OG-SR ) L 2009, 54(04): 38-42.

N21kksy. fEgeflitaBuy “FREAZERIE [1]. A, 2022,41 (05):103-111.

[3IPRL S, ZRUHAREARAMAMITE [M]. LRIk, o, 2022,

072 | APPLIED STATISTICS AND DATA SCIENCE



OBE-CDIO RS Y  GEvt )
PR RO 551k

KEH
ZIDEFH T, L7 #8U 114007

i E : LIOBE (mMRS@HEF ) MCDIO (MR, &it. L. iEF) hANFIAELTZE, RAFRTRITERIRENH
FHESE, AFERESE: 8%, BWATRESR, PRFLETEENROIIRERERRE; BX, AEBEER
B, AMSIAMHE; BR, IHBFER, MESBREEY. HAFIEEIRERR, ARARFEFIHM
HIRAEDNE; 52, METEMEEREITN, RAFGEFIRB . XEHREFERURA T ZENRRABIRM
fERSEPRERENRED, ENHEAXFENEFREAGEENEERN.

X @ i3 : OBE-CDIOWAEMNG; BABAA; Fitii; REME; StRHF

Reform and Practice of the "Statistical Modeling” Course under
the OBE-CDIO Collaborative Framework

Zhang Chunyue
School of Mathematics, Anshan Normal University, Anshan, Liaoning 114007

Abstract : Grounded in the theoretical frameworks of OBE (Outcomes—Based Education) and CDIO (Conceive,
Design, Implement, Operate) synergy mechanism, this paper systematically explores the teaching
reform practices for the statistical modeling course. The specific measures include: first, clearly
defining curriculum objectives to specify the core knowledge and key skills that students are expected
to master; second, optimizing the teaching content by balancing practicality with cutting—edge
advancements; third, innovating the teaching mode through the integration of situational teaching,
project—based learning, and smart classroom technologies, thereby effectively stimulating student
engagement and enhancing interaction efficiency; finally, integrating process—oriented and outcome—
based evaluations to comprehensively assess learning effectiveness. These reform initiatives not
only enhance students' inquiry mindset and problem—solving capabilities but also provide significant
reference value for the teaching reforms of other related courses.

Keywords : OBE-CDIO collaboration mechanism; applied talents; statistical modeling; curriculum
reform; practical teaching
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Evaluating Virtual Teaching-Research Units in Colleges and Universities

Wang Xiaogang
School of Mathematics and Information Science, North Minzu University, Yinchuan, Ningxia 750021

Abstract :

This paper establishes a evaluation index system for virtual teaching—research units through three

first—level indicators, nine second—level indicators, and twenty—seven third—level indicators, providing

insights and references for management, operation, and quality monitoring. Platform development

serves as the cornerstone for virtual teaching—research units' growth, service effectiveness acts as the

fundamental pillar for teaching quality and talent cultivation, while resource allocation functions as a

key driver.
Keywords : virtual teaching-research units; evaluation index system; basic-level teaching organi-
zation
E1H

TN R EH A AR Ry, FEAA R HAAT

AR, KT, BURE S EORIRIT AR, EEME.

PRSI AR FAE A T BB B . BEEREE . A

B MHE SO R IE 2 5 IER, R E& TR AAH REFHAE

BT T INZSAH, LG AR REUREIT S=E WP MO R B AR, IR s R R . T A IR i HESh TR
TR 202148, HE M REMZI @R (Fral e (20211105 ) R MR = 2 5 BAL I AHTRLEE 2 A H

YRR, 20220 T I = R 2 8 (B0s)T R (2022]) 25,

BT RO Z = E IS,

REME BB ST —t L. — IR . 2R AT TR Va3 [ R, Sen il
BSOS FIIF e P [l A 20T, QUi SR TR SR04, setis O ) B, SEPUIR R R i

13%5) , REETEIE i i 2 ARG

“ERE +7 (R RIHORTERS R
o, 4t

A, SRTHERIEA AR, (R PR R R, SRR HeA T B SRR, s R R, BRmE AL

—. X#&iR

EATH BT R F A3 =28, —MIeHsTm, X
ZPGERAAEAE . BARERr, B, WXHESR A GE TP
SFITTHRIT. B ST T R A, AT T R
HF =D SR BRI A, SRR T ORI Mo 3
AT RS AR SPALTREAT VR I PR 28 b [RIECATF [T T R ST =
e, DLFSIBREE . ] BRG] B = B2y Akt e Bl 2k

FREASTIRAE,  MAME TOLHOT S i ) B R S AR R T SR
R, T AR TR, SR T TR A T
R HAEESANETIRGEREATE, WX, Bk, %
FIANR] B9ZUNIR A TT e R 2058 5 B S e e RE SUEIT 2 /Y
HEA R, A TEERE (B FRNEEE R =
RBWHEWIE, T 7 LREHE " PRI T G =%
FAFER IR, 25 T RE BT AR P . R R A
BTSN Yo BRI MR T RE A B S P AR, R

EHEWH: TEORBAREELNFURBITHBEENTE "SREMSHAENRR ; BIEARA—REEHFER "Gt SRR EULHHE"
EHEEA: AR (1980.10—) , F, Wk, TERIA, ##%, B+, Ry E: 2F51Hc4%11.

2025.2 | 077



Bt SHMEHE | STATISTICS AND EDUCATION TEACHING

R TR RACH P B AR T ORI B AR L, IR
T HERERR AR O AR TRISK BT T IR AL ORI 2 ) P
fiE ERE BUSEBRI R AR . BRI AR T
THBERC RE ST 2 A SR, JE T IE MR EIEAL A, A
i TR BE A R AL BB 2 A AR 5 A (B R FlAE . BRI
ZSIRIlNE =

TR ) N BIRTSE T AU = ik S ALl
AR T T AR AR T S B S T UL, s
Ve, R A PPN Z B S T TR T IR R R A
s R T o WA R I = A S X
B RE A BIREANIGE SE AR =0y, BT g )E
BT T AT ARG R ORI A
PUAMEER ¥, SRS T U B AR, PG T R
HF @R FbR . BIRNASE, REE ST .

REMAFEINE i RIT T ISR G, MR SEE T
7] 27 BRAG KE AU s HEAT 07, 2 T kA e LN
SET CHER ARSI WA CSREmE B, WEATE
L PR B SFESEEATTEETEE, ohr T R
B " HENEREE TR EMEIEA, WH
bRy ATEIFEEABER N ATIN BRI SRR R
SR A KRB S B R A AR

AR R Z R ES T E ML, EdigE, 317
BUBISE, X RSO S R s O T e R, (AR AFE—Ln
JE —RAGIEREBHERS AU, Bz ekt 2
WA B PSR R AOIIFE, MEDURFEPE A A O FE 7 IR
HEEN, ACEIEMERE . A B = RAER ST
(S

—. s RgE

(—) ErERIETHRR

R . AR MBI ST ERA R R, )T 2T Al
ER PG BE R L FERITTPIR AR RN, B 5 8 L
P ARG, ATEREIE NPT RS AR RN o RRAER R fR bRkt
REST BT 2Ll . RO AR . KT M SRl iR
BRGNS TR PR OR 3 N 5 RO S B Y R B, P
BN, FTHRVEE SR IF R EU R A L P N i, 3N TT
RS, ATRREEEERAR RO AR REAL 1k AU H BT 2 (I Pl et
(AR, HER BB,

(Z) B REE

52, REBER R Ed 4 L2 T2 & B eih )
MR ™, KA RN BB AT ION BS2ER) . B R 2C
L, BERSIGITEINTE . At A A M2, (LR
25728 VL1195 o7/ NN 2 5 e s e AN [ N [ S
SRHZERE, DS REFHATI L, BTG T =, o
ALE SRR TSR A R S

ARSI T LG S —FHR IR . 9 g dEiR A 27 N =2

078 | APPLIED STATISTICS AND DATA SCIENCE

WRHI RN = PN R R IR R . BRI ST & A 8 B AR 28 /D3
FHEHCAPREL, IS5 R R =7, [RI—2k
TGS IS SN T IRI B =N, P B Il
TEPERIEAE, TR AL SATHUR . PRENUEISE, Bk
LR, MERRIHIEE, Herd UG, B
RERRER . IRST IR AL, AR, SN2 =
TiTHls BRI O EEA MRS, HOAEIHE, AR
SR FRIUE . BETIRTT . FEIRRTI M AL, AL I
SEEEIH . ZiRiRat %, RIS ®ENE., RS
o PR MEATE, BTN AR, AR R
RIS “H AL B AT SRR, SEBLU A BRI
=, BERHE AR, WAL G TR b BT i br
%1,
LIRS

—% | =%
fatr | fEfR

| BCFETRBIRE | USRS
WU | s e

=gdahR FEL A

T 4

BHEHEETTNG . 257 BERIEEE
A BRHABITINC . 5T EMRE R

var | sz THHH
g | B | ST
BRI
p | BFLL R A SR
UL | okt
/7:5 MEE@\ > oot T N 'ﬁ 8 £ N
sep | T ;?ifﬁ BRI
ERL R
O | BTSSR
BT
FRTETER S
ST G CZ N I =
s e
H
k| it
2 5p
Wi
ATEEE BRSO 2
oy o
» BRI
B2l
e
yegt | UREREE BRIk
R | g
JEAIE: R YRR
el | e | BUE
foE | G
R
yegr | S e cors Exs

SRl 79 DL




(=) iR

FEEMRRIEN T, PUTTURHEER 1L BRI SR AL
BIRENA AR AR T T B AR 22 5, R 1 A Y
SHERRRHATSE R, AR B DU E— P AL
2. —SEARPRIVE IR SR, BERT DORBCE B s i, T LA
T ENE R R BCE AL, X5 ARTOR T BAR A R U = 7 B
Fro 3L YAEREE L, VR HEBCR 55 SO 15 B
K, RIARSS s B UM R S RN A 2 ] L AU
DR IE R AR E IR, BRI & R T
SRR BT AL B TR FENUR] . SRR AR
HRAR, NPTIRARR AR RE KA T . I,
BHREIIA G AU SFE PR IR R RO B R 4. i dk
IREEE&Z e, M@ EEFM S &, R R
2. WM RS 655, 5. mE Fa B8R, G

B PETTRESRE 2 BT RIUE B E i T R,

243t

PO R A I AL, O RE AU = B AT se e A B . 6.7
IR B T RO RTS8, AR A
PIRBCE ISR, ST, B BT 2 S RIE hk B A%
(e

. &ig

ASCHIE T WS PR R IRSF OSSR FL L 3 — g8
PRy 9D GERARAN 27 =GR AR M RE U =N FR R R AR
9 REANET TN AL T B . 5 IR R UL BT 3 A Je O
B, s SR EF LR A A 5 SR D S B bR BRI
FFOFTEERR, EESMNAREIRA, BEBEr, &
SR HY R I = R AR AT . 2RI RERE., &
JFALE AT TR E T R A 25 Al

[1] Gk, SEs, k&S, B RREEEZOIHHRR (1], PR, 2020,(11):64-69.
[21 MR, B, MRERF], 45 WRHEIEmFE AR EIC SRR (1], WEFEHEWEE, 2021,(11):91-97.
[31 AR, B2, FRAENL, 5. I EEIEETES [J]. BREFEHEA, 2022,32(3):23-31.

[41728. KREFAREMZEI @R (1], mHitiz, 2022, (5):58-61.

[GIBRAS, HHCH:. B R M a R I S S bk [ ], B WIFE, 2023,44(6):54-59+73.
(6125, SRORB. R TS I R . Pkt (V] HEIS S, 2024,44(33):9-13.
(7B, 33 HEUEWTEREE “BUTR" BUHL O E R sk [J]. PEBABORET, 2025,6):104-112.

[BIHEEMT, EFHHH, FHFL. BRI EREn 5 — DL “PRETEI B (1]
[O1fEh, . “HEEe -+ IR ERE RS EIEWEE —— USRI SRR ()]

S TREAFMIE, 2022,(5):119-123.
PRRHEHA, 2022,32(65):102-109.

101475, AL, FH, S ME—RAERN =G RO @R R (1], WA, 2025,11(8):45-48.

[T HH3, S8,

(21 FLIRE, BEHR, EIF, % W -

Trge. UHESFEOA A TR s g g [ U], HRERSAEEE, 2022, (5):51-55+74.
PR ) ez asdigisfamas [ 1], wmeaTl, 2023,9(10):23-26.

(31HE, 252 SRS, RIEII 2O A EITs (1], sPERSFHE:, 2024,(12):73-79+91.

2025.2 | 079



Bt SHMEHE | STATISTICS AND EDUCATION TEACHING

S PRI A b A BB
—BL S = AR R SE R ™

EBRR
FEMELWFZ, (T & 224200
i E  AXUGBERAEETH “ARU=HAEEREE" A, 87T -RETEENEME LS FNPHFRE KF
IHFEN . BEEESYIE. MBSEFHMR, FEURS ZM “BEHE SENUENESIBE, AROGRR
me: MEMEETREZHTYEANKKEMSILE. SFFETRPMER. FIFA GeoGebra BHIIEIEME, REET
A= R SRR R SEBR AR,
X @ i3 : HASRA; JALE3; IhEE; AU=m; BEsEs

Teaching Design Based on Data Measurement And Comparative Analysis -
Taking "Solving Practical Problems with Similar Triangles” as an Example

Cao Xiaorong
Dongtai Experimental Middle School, Yancheng, Jiangsu 224200

Abstract : This paper designs a project—based learning (PBL) activity for junior high school mathematics
based on data measurement and comparative analysis, using the example of "Solving Problems
with Similar Triangles" from the Grade 9 textbook of Jiangsu science and technology publishing
house.. By integrating interdisciplinary knowledge of physics and geography, with the measurement
of the height of a local landmark, the "Haichuanxuan Pagoda," students carry out four exploratory
activities: measuring the ratio of object height to shadow length under different conditions, analyzing
the properties of parallel projection, validating patterns using GeoGebra simulations, and ultimately,
establishing a mathematical model of similar triangles to solve real-world problems.

Keywords : application awareness; project-based learning; junior high school mathematics; similar
triangles; interdisciplinary integration
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A Study on the Relationship between Learning Styles and English
Performance of Different Levels of Learners
—Based on an Analysis of Statistical Data of English Teaching

Zhang Yucui
Department of Public Courses, Shijiazhuang Medical College, Shijiazhuang, Hebei 050500

Abstract : Along with the cognitive and psychological shift in linguistics, the connection between learning styles
and English performance has once again got attention. To know the intrinsic relationship between
Kolb's learning styles and English performance, undergraduates and vocational college students were
chosen as research subjects. Their learning styles, CET—4 reading scores, and final exam scores were
collected to put into a statistical analysis. The results show that students at different levels have similar
preferences in learning styles and learning modes. Students with diverging and assimilating learning
styles are significantly more than those with converging and accommodating learning styles. There is
no correlation between students' learning styles, learning modes, and their final exam scores, but there
is a significant correlation in a singular task of reading. Based on the above findings, corresponding
strategies in teaching are proposed.

Keywords : level; Kolb learning styles; learning mode; English performance; reading performance
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Analysis of Statistical Issues in Master’s Thesis
of Medical Colleges and Their Implications for Statistical
Teaching Strategies
Yi Ying, Liu Yu'
School of Public Health and Management of Guangzhou University of Chinese Medicine,
Guang Zhou, GuangbDong 510006
Abstract : Objective: To analyze the statistical issues that arise during the writing process of master's theses
in medical schools and to consider strategies for improving teaching methods. Method: Summarize
the issues by reviewing recent graduation theses. Result: The problems include improper selection
of statistical methods, non—standard writing of statistical parts in paper abstracts, lack of sample
size calculation, problems with statistical charts, formatting of statistical results, and understanding
of significance. Suggestions: It is proposed to pay attention to teaching strategies in statistics in
corresponding teaching, such as using multiple teaching methods to improve teaching effectiveness,
valuing theory and practice equally, enhancing students' practical abilities, increasing statistical
software training, innovating assessment methods, scientific research feedback for "statistics" course
teaching, and emphasizing process evaluation and timely feedback.
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Application Design and Analysis of Agent in Virtual Teaching and Research
Zhuo Xiaoli", Liao Junlong', Huang Zibiao', Zhu Yinghui", Huang Sui®
1. School of Computer and Information Engineering, Hanshan Normal University, ChaoZhou, GuangDong 521041
2. Beijing Zhongruan International Education Technology Co., Ltd. Beijing 100000
Abstract : Inthe wave of digital transformation in education, virtual teaching and research has emerged as a
new model of educational research. Agent, with its autonomy, interactivity, and intelligence, brings
new opportunities and changes to virtual teaching and research. By focusing on the design of
agent application in virtual teaching and research, it provides theoretical support for the innovative
development of virtual teaching and research and practical guidance for the deep integration of agent
and educational research. Firstly, it analyzes the current status and challenges of virtual teaching and
research. Secondly, based on a demand analysis of agent application, it proposes an application
scheme for agent in virtual teaching and research. Through surveys and evaluations, the practical
application effects of agent in virtual teaching and research are verified. Finally, it offers prospects for
the application of agent in virtual teaching and research.
Keywords : agent; virtual teaching and research; educational research innovation
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Evaluation of Ideological and Political Integration in Economic Statistics
Major Courses in the Era of Big Data - Taking Non parametric
Statistics as an Example

Xu Li, Zhang Zhenhua'
School of Mathematics and Statistics, Guangdong University of Foreign Studies, Guangzhou, Guangdong 510006
Abstract : This study firstly explored the integration of ideological and political education in Non parametric
Statistics in the context of the big data era. And then constructed a scientific, comprehensive, dynamic,
and integrated teaching evaluation system. This system was based on stakeholder theory, integrates
Context—Input—-Process—Product (CIPP) evaluation model and OBE education concept, adopted a
combination of qualitative and quantitative methods, with data extracted from multi-channel. Finally,
we obtained an ideological and professional integration teaching evaluation system, which includes
12 secondary indicators and 40 tertiary indicators. The case analysis showed that the integration
of ideological and political education in the curriculum was overall good, but there was a need to
further strengthen teaching resources, professional integration, innovative teaching methods, students'
cognitive understanding, and innovative abilities. This study provides an evaluation framework and
practical guidance for the integration of ideological and political education in non parametric statistics
and other courses for the major of economic statistics.
Keywords : big data; non-parametric statistic; ideological and political integration; entropy
method; teaching evaluation
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Research on Project-based Instructional Design From The Perspective
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Abstract : In the project-based teaching of Object—Oriented Programming, the core concept of "digital
technology serving society" is adopted, and a dual-driven model combining social demand orientation
and professional technical practice is implemented to systematically explore the ideological and
political dimensions of each teaching project. This achieves deep integration of knowledge imparting,
skill cultivation, and value guidance. The course designs project cases based on national strategic
needs such as digital environmental protection, digital agriculture assistance, digital education, and
digital security, organically incorporating ideological and political elements—including "technology for

good," "professional ethics," and "social responsibility"—into project themes, technical implementation,
and outcome evaluation. This approach guides students in transitioning from technical learners to
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social value," the course cultivates digitally competent talents with both engineering proficiency and
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Research on the Integration Path between linear Algebra Course and
Engineering Majors based on OBE Concepts
Xie Xiaojun', Ma Hong?, Wei Yuhua', Long Caiyan'
1. Guangzhou College of Technology and Business, Guangzhou, Guangdong 510850
2. Guangdong University of Finance, Guangzhou, Guangdong 510521

Abstract : Against the backdrop of engineering education's focus on cultivating students' practical abilities and
professional qualities, the Outcome—Based Education (OBE) concept has paved a new way for the
teaching reform of Linear Algebra. This study, grounded in the OBE concept, explores the integration
path between Linear Algebra and engineering majors to enhance teaching quality and talent cultivation.
By sorting out the curriculum systems of engineering majors, we identify the demand for Linear Algebra
knowledge in each major and deeply integrate its content with specialized courses. We establish an
interdisciplinary collaboration and teaching resource sharing mechanism, organize mathematics and
engineering teachers to jointly develop teaching cases, and build a sharing platform. After implementing
the reform in multiple engineering majors, a comparison of students' academic performance and
capabilities shows that they have made significant progress in knowledge application, solving practical
engineering problems, teamwork, and innovative thinking, confirming the feasibility and effectiveness
of the integration path. In the future, we will continue to deepen the integration, explore better teaching
and evaluation methods, improve the resource sharing mechanism, and contribute to cultivating high—
quality engineering talents.

Keywords : OBE concept; linear algebra; engineering majors; integration path
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Application and Challenges of Digital Empowerment in Mathematics
Teaching in Vocational Education

Wang Wei
Institute of Applied Mathematics, Shenzhen Polytechnic University, Shenzhen, Guangdong 518055
Abstract : With the rapid development of digital technology, digital empowerment has become the core driving
force of vocational education reform. As a basic subject in vocational education, mathematics faces
problems such as large differences in students' foundation, unclear learning goals, and insufficient
learning motivation. Digital tools such as online learning platforms, virtual simulation demonstrations,
and intelligent teaching systems can significantly enhance students' learning interest and learning
experience, thereby improving teaching effectiveness. However, problems such as students' lack
of independent learning ability and limitations of existing technologies have restricted the in—depth
development of digital teaching. This paper takes the course "Engineering Applied Mathematics"
of Shenzhen Polytechnic as a case study to explore the application and challenges of digital
empowerment in the process of vocational education mathematics teaching, aiming to provide a
practical reference for the digital transformation of vocational education mathematics teaching.
Keywords : mathematics teaching; digital empowerment; intelligent teaching
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Use The Topic to Develop Thinking
— Inquiry and Reflection on A Textbook Example
Lin Qinglun
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Abstract : The examples in textbooks have significant application value. This paper uses one such example
as a vehicle, exploring its solution methods and variations, linking it to college entrance exams,
and conducting post-research reflections. Through these steps, the paper aims to deeply uncover
the concepts and properties embedded in the example, enhancing students 'core mathematical
competencies and supporting teachers' professional development.
Keywords : textbook example; inquiry; reflection
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Research on Ideological and Political Construction And Exploration
of Numerical Approximation
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Abstract : "Numerical Approximation" is an applied mathematics course that mainly involves the basic principles,
algorithms, and applications of numerical approximation. It is closely related to practical problems and
has a teaching platform and practical significance for ideological and political education. This paper
combines the spirit of the National Conference on Ideological and Political Work in Universities to
provide some new insights into the construction and exploration of integrating ideological and political
elements into the teaching content and curriculum reform of "Numerical Approximation".
Keywords : numerical approximation; curriculum ideology and politics; teaching reform
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Library Data Analysis and Service Optimization Based on Al:
An Innovative Practice of Text to SQL Conversion
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1.Library of Communication University of China, Beijing 100024
2.State Key Laboratory of Media Integration and Communication of Communication University of China, Beijing 100024

Abstract : This paper presents an Artificial Intelligence (Al)-based library data analysis method that converts
natural language queries from into SQL query statements, enabling convenient analysis of existing
library data. Through this system, staff members can quickly access required information without
specialized database knowledge, thereby optimizing library data services and management. The
experimental results show that this method can significantly improve the efficiency of data analysis,
providing a practical solution for the construction of smart libraries. It is a beneficial attempt by the
Communication University of China Library in the context of actively promoting the integration of
artificial intelligence with various disciplines, aiming to enhance the intelligence level of library services.

Keywords : library data analysis; natural language processing; Text to SQL; Deepseek; Al application
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High-Quality Online Courses Based on Deep Learning

Sun Zongren
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With the rapid development of information technology and Internet resources, big data has penetrated
into all aspects of life, and deep learning technology has become an indispensable strategic resource.
In the new era of education driven by globalization and technology, the demand for high—quality online
courses is increasing day by day. Deep learning has become the key to improving educational quality.
Although online courses have achieved remarkable accomplishments, the problem of uneven course
quality still restricts their development, and technical means are urgently needed to solve it. This paper
adopts a multi—disciplinary perspective and uses text mining technology to analyze online course
reviews. It proposes that the convolutional kernel of neural networks combined with BLSTM can better
extract local and global feature information, revealing the key factors of high—quality courses and
providing theoretical support and practical suggestions for the optimization of online education. The
research uses natural language processing methods to compare the performance of the deep learning
BLSTM model in sentiment analysis, effectively solving the problem of extracting deep information from
texts, and providing scientific suggestions for the development of online education.

deep learning; online courses; interdisciplinary integration; BLSTM
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Bayesian Calculation and Application of Error Correction Model
Wu Si, Zheng Xiaoying
College of Mathematics and Information, South China Agricultural University, Guangzhou, Guangdong 510000

Abstract : This paper employs the Markov Chain Monte Carlo (MCMC) algorithm based on Bayesian theory
to model and analyze the error correction model. Under the condition of given prior distributions
of parameters, the posterior distributions of the parameters of the error correction model are
derived based on the conjugate priors of Bayesian theory, and it is found that they are all standard
distributions. Through simulation experiments, this paper utilizes Gibbs sampling to complete parameter
estimation, and analyzes the accuracy of parameter estimation from three perspectives: error, mean
absolute error and root mean square error. For the error correction model, the results indicate that
Gibbs sampling performs relatively well.

Keywords : error correction model; Bayesian Estimation; MCMC Algorithm; Gibbs sampling

515

T REAERRFS, SRAZARPHEI TG S ERZ R, 98 BRIEFRRIEM, ANTEE R 251077 e A,
SRTR RN M AAFAE I AR, O P =85 PR 1A 2208 IEARERSR AL A6, 25/ NI RIBR 22 (o 35 22 TEAGCER e 0 o R 7 58
SCHANSEPRAIE N AR EME (GDP) Z RSN TG, 2 RIS OB — B 2243 (EAEhL) MISLER GDP X B —Fr 224>
(AZAERD) ZRMRZEIERRL, KDy “IZ F PHE IR B IERTR 1985 — 2020 4 H EHRAR 57 5 HAGHE KM 1 S A Roe
FHATSAUESHT, FFEHAR BRSSO GDPHEH 4 5o LA SRS s 20e i ™ I i 5 R 22 G TR S RN R R R TR
PREHERAF A RIS IR BRI R &R, N EAT R TR A R AU 1A, IRZEEIERRAE TR A S
I, XitgAnm i R ERLE B R E A FR R 2, e s R R ER, R . i3
Selt s D FER IS, e RIS 7 R R E S T e, AP U TR B A IR B IR, B2, A
PRSI AT R, AT R AT AR AE TR [ A Al ST B 35 >R B S0 PR 2 H- 44 H XS R S 8 i
TEH R R 2R IEBUAT ST O B AR A BRI IR R, RIS, ZIESCEZ A T VARSI i A7 2253 i
HRTE WK AR At— B EFHI S O IR, 2GR T VEC [ R E S I,

VS URYMIRIENE RS 2T R N [0 kv aealict gl L o b R e S S YNNI 7Tt S S S D D el
B, SRR EEE, RERFISMGHIEEER M, X MERMTA U S TR, RIFREEEARERER, HA
FISHE R T BT DT SO, AR SO IR A 77 B — IR S IE SR S Rk T UG (1

—. EBieE —MERDATEAE, A S AR BEIFARSE
B, TR U AR A A . FEAE RS SRR A 2
AR TN AERSE OR T A E— MR, WH Bk, BIFRRRTARMSE OnHEmIafi, MERMT. Koy

fEHEA:
RE(199.12-) , &, Rk, JHERERITA, FWHREAFHRFEERFRET B, R BRI G RSt
Aped (1999.07-) , %, Wik, JRERITA, EERLAFRELFELERET ¥ 2018 %KM 4,

134 | APPLIED STATISTICS AND DATA SCIENCE



AU

p(01y)=

p(».0)  p1O)p©)  p(r|0)p©)
_ - , (1)
r(y) P IMywmwwa
0

o, p(3.0) REEARFIZH 0 A p(0) B0
ISR s p(6)y) FREH O HIG R . (BLESBRHFEr,
p(y) FERGHT 0, 1T, S 0 HIFKs RO TTRA2S T
—ANEMALE TFo FFEL, TUHHET A S8 1 BTG R RS
IQRTIET/S 7

p(01y)xp(y10)p(0)=L(0]y)p(6) . (2)

i, o HIEHAE, FRMIRIERRER, fAst @Tie
B, G IE TSRS S AR A TR 25

BHACHSH 0, (T, NI p@)] y) HEA SR
TR, BETTTAE] 6 FB BRI L p(0 | y) - (AR, ZEf
SERR R L, AR AR p(6 | y) FRAS S, i
MCMC J7 ¥ T SR 5  E H3 7

—. BitES

(—) REBEERNE
B miAs e X5 YRR, R0
Y=a,+a X, +u, . )]
SpREFTE ST AR X 5 R YR A AE S L,
b, fESEBRZE T, AR R H M Z R IE A A R EE I R <
Fo BugFAREM AR RS 1, )M mEETR, REE
BT RH Y (H, M5 X, B RAR, 15 X, fy, ik
BEAKX,
—REHE R
AY =B, + BAX, - A-ecm  +p, )
Hef, 2=1-6, a,=4,/(1-6), ecm, ZIRARIHARFZIEL
FVE I R — BN, o<1, FAT0<a<1.
w, FEMSE, FH 4~ N(0,62)
(Z) REBEERNGITHEE DR
WO OFE A x={x,X,,...x} fl v={y,v,..v}, M

AY =Y -Y, , t=23,..n IAX, =X -X_ , t=23,...,n,

i r

AT E|— iR 2 B LR AT SR SR A T
L(By. B 207, X | Y) o ll[(o_i)—vz exp

1 :
{—E(AY, ~ B~ BAX, + A-ecm,,) /af,}

é\
1 AX, -ecm
B,
1 AX, -—ecm,
X = A= /81
l 3x1
1 AX, —ecm iy
* T N T
Vo (ar A, ALY b= (stn)

MIE LA —f R 2B IR LU

Y =XB+p . u~N(0.07) . (6)
P, —BR 2GR A& UK BT DA O

! = cxp{— 2;2 (Y'—X'B)T(Y'—X'ﬁ)} )
@) L

(=) RE(EEERE I H Hr e

TERZGIERAIH, Bl AKT- ST U7 AR S BE
o MHETSEBOR G AT, SKIES ISR e, &
MARHBEL B, B, 2,00 WS RITRL, SHEREY, X
GV RS E BRI

1. W+ 28 a=(8.6.2), B p IRNZEICIES DA,
B p~N(p¥,2");

2. NTF2H o, Wo MM D S 1G(ab),
Ha>0,6>0,

A sz, H Y2, 0,b NEHMIESE, o

L(B,o,,X|Y)x

b
r?ﬂifmeﬁa>o
a

T ®)

/(a}lab)=

0, FuAth.
L, AR R U7 2 DR BSOS s A, it
B g A 25 BT AT B G e B A p(a.0?) , Z5 G ISR EREL
LB.c..X|Y) , AIDMERIZ RS G 0 4 N
p(B,0,,X|Y) < L(B,0,,X|Y)x p(B,})

b

w(o3) exv{* (v -xp) (v -X’ﬁ)}x(aj)""“’ e x

o
u

x| (B-87) (=) (b))

1 (o et (o e
M(GZ)’T’“" i c—((Y -XB) (Y -Xp)+25)+

2 (ﬁ-ﬁ('))v():(")" (ﬁ-ﬁ"))

WG IER AT LSS S-S5 = (8,.8.4) .. BUEK
L/

1. B=(B B 2) MEAEIR AR EALR

p(Blo,.X. V) p(B.0,, X |Y)

oA ) (0 xm)e -0 () (0-8) |
<ol (0-8) (2 (-8)] -N(8)
ety Xy [ Xy -

{xqzx, +(zm),l] .
o AR BRI

p(cB.X.Y)x p(B.c7. X|Y)
2 7E—u—| 1 . w o\ * *
«(o2) exp{—zo_j [(y -X'B) (Y -XB)+2b}}

*2
~1G n—l+a,s—+b ,
2 2

u

2025.2| 135



it F5iERRF | STATISTICAL METHODS AND APPLICATIONS

Hep, 7 =(Y-XB) (Y -XB) -

(@) REEIEZERR MCMC H#ikE

NEL oA el 0k Sier 2 TR M & S UEF S C = 0 s TR EP Y7
oA, JHH, 28 p WE2HESE, I Gibbs JiFFEFETT
e 1

Bz H Gibbs HIFE T A N ISR SABERIREAS, Hi
BUWEE i T

1L WAREERSSM N (f7.57) TR p AT ARE:

a/M%ﬁww@%ﬁzcﬁ;Pmﬁ;+@c@ﬁaﬁﬁﬁwWﬁ

DA B R AT S — K MCMC R BE, SiEES BRI
SEIE T AN S TR 25 7 AR50 o O T CRAEASHUAI A I
P, TR N R, FEFFAT M UG E, WIEIR 5 § ok
REFENZECN 0V = (87, 80.4.60) LSRG, il M ik
BIZE R, BT DLSRASFI T MCMC 3l A His 256 A Y rh

ZHEEE, T (e =(8".80,40,620)i=M +1,.. N}

=. &SR

B BEHLIH B A KR 200, B n=200, FEAISEEG %
5E M =5000, N =10000, RIMFEAZHIEER 100007k, EFvHT
5000 X HYME, IS T B 5000 YOEARMEBCE, I SRMG A
HBE By, B Ao o BT AR BOAFEHUE, Ik RIESE
TOORAAUSESS, A=A 200 FEARL, 184R100009K, A
100G, HEE— N SEIETHERFAME, R
FE; P AR S HH0 2 Brror (ERR), “FI4E0 2% Mean
Absolute Error MAE). 77 2 i% 22 Root Mean Square Error
(RMSE), DA WIS SL 5 0L & BOR I -2 . 4545 ERR
H. MAE{E. RMSE{H, ZJHiTMABEILERIACE, HAER
AN M T FEDRG R B, LSRR T

WA BEN AV =(0,0,0) , 0" =diag(0.1,0.1,0.1), a=5/2,
b=3/2 o [ REEFHAFATRAUSIGI H , 2580 T .

AY, =0.2+0.3AX, —04xecm,  +u , u~N(0,1).

REAAUSTIG Y FH 25 B T R 1o W RUR IR 1 i sess:
MEHERPMES R S S T IUE B0, R4
/INT0.03, HEAARFZERN, SR W7 2800
W RGF. MAE @ EIMES SUARRZE AR ER 9%, 78
IR100 LS H, 2 23H) MAE{EIS/NT 0.1, RMSEfHISA#
0.1, A IR

% 1 IFRHER B S,

22 FLE LU ERR MAE RMSE
By 0.2 0.1930 | -0.0070 | 0.0483 0.0622
B 0.3 0.2859 | —0.0141 | 0.0425 0.0523
y) 0.4 0.3716 | -0.0284 | 0.0602 0.0768
ol 1.0 1.0168 0.0168 0.0747 0.0929

136 | APPLIED STATISTICS AND DATA SCIENCE

AR P AR BT S A 2R T ME, R AR Y
HERETTE, WE L TTRVEH, ERSRATEE, i, 7
AR, JUT@0FRom i, R ZA R R uL I IR 2, Bk
F R T SR SEER TSI FHRES NS H LR
KIS Aol FTAB A S BB LU A, (25 R
B, HAEADSR G B S8 BOE Y I g
Zr Bk, WRLR IS S EAAG T A R AL TIEURE, &
I, RS I RORET

Histogram of beta0mean Histogram of betaimean

g g
8 8
2 2
- -
=2 =
B B
\ \ \ \ \ —
00 01 02 03 04 015 020 025 030 035 040 045

betaOmean betalmean

Histogram of lambdamean Histogram of sigmaumean

2 2
9 Qm
02 03 04 05 08 09 10 11 12 13

SE128 4 . A AMo, DHELE

beta0f it betal it &

-

=

- _

I

o

o

p

- |

o

= | e |

< T T T T T T o T T T T T T

0 2000 4000 6000 3000 10000 0 2000 4000 6000 8000 10000

lambdafkit sigmau2{fiit

©

o 7 g

" _ -

° =4

b g | o

S e

o | @

b5 3

o @ ]

o 5

- = _

S 5

o -

o 1 o

T T T T
0 2000 4000 6000

T T T T T T
8000 10000 2000 4000 6000 8000 10000

> B 2 Rla—RESEERNTE
N T HE— S SR T A T A SRR, AR SR B
BIASBROTTH, FIUCHETRELSE 10 R JT 498, % RE DU =l

15

L g=03, A=04 1, B, Al N =04, B,=06.
B, =083

2. Y p=02, 2=04Mf, B AHIA p=05. p=07.
B =09

3% =02, B=03H, A 43HAH 1=02. 21=06.
1=08,



HER2ATLAE , AFSH p, BUEIAASS), A REISHL
HHRZEERLEEIN, S ER AR RATAA, - H MAE[H48

MG, MIETIAS, 8, FYBUEDE AR KIS U (B
S, BT B, FASAN S KR S DU 22 A T HAIRCR o

F2 HF B=03, A=04 (UL

B, =0.4 B,=0.6 B£,=08

2 fliitE ERR MAE e ERR MAE e ERR MAE
B, 0.3795 -0.0205 0.0545 0. 5693 -0.0307 0.0665 0.7726 -0.0274 0.0560
B 0.2937 -0.0063 0.0450 0.2859 -0.0141 0.0430 0.2934 -0.0066 0.0372
2 0.3877 -0.0123 0.0565 0.3747 -0.0253 0.0503 0.3753 -0.0247 0.0616
o’ 1.0177 0.0177 0.0820 1.0185 0.0853 0.1070 1.0206 0.0809 0.1056

F3 5T B,=02, A=04 [TUHETER
B =05 B, =07 £,=09

2 e ERR MAE fliHE ERR MAE fliHE ERR MAE
B, 0.1818 -0.0182 0.0511 0.1818 -0.0182 0.0511 0.1878 -0.0122 0.0581
A 0.4974 -0.0026 0.0413 0.6923 -0.0077 0.0417 0.8788 -0.0212 0.0457
2 0.3717 -0.0283 0.0551 0.3717 -0.0283 0.0551 0.3877 -0.0123 0.0549
ol 1.0248 0.0248 0.0881 1.0245 0.0245 0.0880 1.0185 0.0185 0.0737

F4 BT B,=02, B =03 FIIUHEEITFER
2=02 2=0.6 2=08

2 it ERR MAE i ERR MAE il ERR MAE
A, 0.1951 -0.0049 0.0475 0.1912 -0.0088 0.0615 0.1888 -0.0112 0.0474
B 0.2892 -0.0108 0.0363 0.2954 -0.0046 0.0410 0.2882 -0.0118 0.0359
2 0.1949 -0.0051 0.0484 0.5748 -0.0252 0.0579 0.7580 -0.0420 0.0596
o2 1.0168 0.0168 0.0963 1.0184 0.0184 0.0880 1.0205 0.0205 0.0717

RIRRSTTUEH, NFSH p BUEIAES), ARME
BUHIRZER RN, RS AR USBA ML, HH MAE(E#E
Befgi, bR, B AIHUEDN AR EN S E0A DS Al v BN
G LT B BTN S R R W DU S0 2l T R
B, RAAE L, AFSE A BUEWAEES), TR ARMB
BEEELMEI/NT 0.03, BHEAREMRALM, JFH MAEE
BT, TORIRAE . BT A BUEDN AR AN S H0 Ul
AR, BT A At KR B DU 2l T AECR o

M, 24

ASCGE WHGERT R TR, S H — PR B TS
BHIZCAEITR A, FHRIA Gibbs R MCMC Fk ks
—I RS I S AT, B B R T 35 T DL
TR DT AR TS SR 2 ROV IR, A5 EI — PR
BIEEAARMBH WU (S THE LR e, BE—5, RO
AAE RIS Wiy LS 2R B RCR, e 2 DS
5, AIRAGIHT: Gibbs fFITIEA R IERUE, S SAUFAMER
AR ARANZHH TS T HEA U, SRR E R B 2

S 58
i

=} A=A
Nieres 4

KNG FE R DU S VR
ZE AL

(12N, PR, BT RS TERR A o R RIS SO 2 smaise (1], B
R, 2020(22):28-30.

213K 5. FREEA R 5 SEU KR
[J). HRZyr, 2023,42(12):97-108.

[B1 26, R SRR SR A B KRBT
[J]. BMiT4m, 2024, (11):36-40.

(4100, et R AT SRR AE K D F R R 2 44T —— BT
HERRZESTERILIST (1], WAL, 2011,33(01):169-177.

[BIVEXGH.  FEETIBME KRBT [D]. ks, 2019,

[BIx<ilr, Hik HF MCMCRMEM WGk (M1, dbat. R diRat,
2016.

[TV, X4l FET MR TARBUAI I TIRIEERIERL (1], MRS
i, 2011,27(03):276-282.

[815238, Rgfivk, X4l HF ARFM TARBHE SFESAT (1], RMIHTEAS
24 (FIRRIZEIR) L 2011,29(03):49-53.

[O1X 0T, FZgE, . HT MCMC R AZ o4t 5 I 48 fisl pg DUHHT it 3
[J]. veERl4E, 2020,38(08):1210-1214.

(101 JLHE, H53554. HET Gibbs MMFESNERIFI B4 Pareto 497071 Bayes it [1]. &
PRI A2 (FIZRRIAR) L 2023,40(04):8-13.DO1:10.14096/].cnki.cn34-1069/
1/2096-9341(2023)04—0008-06.

ET U SR ESR KT

ST R RS

57\

2025.2 | 137



it F5iERRF | STATISTICAL METHODS AND APPLICATIONS

WHNEIG AL P L M B S
RO A 58

[SRBAE
TMIRZEZREMASR G, T4 M 510000

i E  EER, BERAGENGELEEFIFAFEEETFANESMALESR, SERIY KEERNAXSESTAN
FEN. BAPERERERRESEENEEEZNBERTALUIERESE, SHEFIDHRRME, EXHI—Hk
ik, HERZENXBHMEMRNTEAESRE . AMREERLRITELZSHRSRETRIFRSE—KIFFR, TR
LARIXT B EENE S F. B, AXEK, WHEITHREERE. BERBIVET®RII” RAMRE” B
EEA, BiEEZLRENERIAZRONEESISNG, BREEFBREENTR, NMERERBREREN
SR,

X @ 3 : BINEE; RELEEF; KBERE; HaR

Reconstructing Jurisdictional Boundaries:
Legal Strategies Against Extraterritorial SEP Litigation in the Era
of Techno-Legal Competition
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Research Center for Intra-Party Regulations, Guangzhou University, Guangzhou, Guangdong 510000

Abstract : Inrecent years, standard essential patent (SEP) litigation in the field of communication technology has
become increasingly complex with the rise of parallel lawsuits, and countries have been vying for the
right to set rules by expanding their jurisdiction. Some national courts have inappropriately exercised
long—arm jurisdiction in the absence of sufficient jurisdictional connection factors, exacerbating
conflicts over judicial authority. Faced with this challenge, China's judicial authorities have gradually
shifted from passive response to active countermeasures. However, existing theoretical discussions
and practical countermeasures have mostly focused on anti—suit injunctions as a remedy, which is
insufficient to address the tense jurisdictional competition landscape. Therefore, this article argues
that it is necessary to establish clear jurisdictional standards, build countermeasures, and set a value
orientation of "negotiation first". By establishing a judicial guidance mechanism centered on promoting
negotiation and consultation, excessive reliance on judicial pricing decisions can be avoided, thereby
effectively alleviating cross—border jurisdictional conflicts.

Keywords : rule of law in international affairs; standard essential patents; long—arm jurisdiction;
rule of law response
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