EXY R

:t‘ e ] [ ot P S ) s AT SR i
PV EeRASCEARRIRIBUREICATD BRI

5 - FlallHt
SRETIS

Journal of Transdisciplinary
Innovation and Integration

ISSN 3104-6991
eISSN 3104-7009

773104

699265

9

‘nlim.‘ﬂﬁT

Bl =PM



S R TEST )

Journal of Transdisciplinary Innovation and Integration

I

BE

G 5
thihi

FIERFAFT R

Hong Kong Institute of Higher Education Research

r B B HRE B (BER) AR

Higher Education Publishing Management

CES“ AR 5 RS BE5E) S0 2 8

I L
il 3 K 2 EEA EH) M R

MHEREZ (FHEEHRR)

AN dbd EL RSO e D& R0H
MR PO AR EE BB RS EHEX
gtk

B TLANEE e 3 RS 1

AL W]

YRR EFE S HERSAE MR THKIHER M & B 22 A HIRHEPM L F TS,
MR X EHHEPM I RIZE, ATHIECESIKECreative CommonsAttribution 4.0
International License(CC BY 4.0)#47¥Fnl, MRIBIXVFRIVMX, (A28 =77 fEHAT

BAHEEE S BB RE L AEBRETTE T, SIS ARFIAREITESR . SR, HE
i, THFEIEE KERIEE BB T,



BEHeFEMEHR

Journal of Transdisciplinary Innovation and Integration

H %
TABLE OF CONTENTS

1-33 HHBFHERMEWIMESMORN—ETARER MRS AR EES

EinHhEl R S RIRMER S SR DT REMEZESH S HE
34-52 B Bk B%
FIaER R — U B LIRS E A

“BYAIR SR THEUREWLES MHRHIVRES | FREHAR
53-61 HAE KRBT LA
——LAUr- MR FER “— R4 B3RS A5

62-76 BRIFRERMANRRSE: HER TERHIESRIRHRR gt TEIETS

T4 ETFR WD REH
77-89 ZREMA TEAREKESEEHINE SEIHEIRR
BEiIR £E& a%R

90-113 BETZHRENNE RFERMARNRSHRNLEERR B KiE B
114-122 £ Al BWEePIREHMEEK “SHEs” HENREHR HIBE R

MEIR ERTEE4—FRBARREHNERURKERELRE
123-131 B KR B
HLBRSHRE——UT MRHEREAZ “1+2+5" TFER G

132-143 Al BIRHSBAEOEERRESZFIPHINAMRS CEIRSAR ;7 B4 B



=X RBIFF SRS | Journal of Transdisciplinary Innovation and Integration
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AR e >

(YIRS AT SIS T AL SBERTFEAIAA IRS5H8 518000, 7&BJERF R 2006)

B E: OEAREFEXIRFURBMELEFEMMNEM, ROXTFEMEWIMESMAEER M, 3N
FHRERENSUHNA, ARBHHFULENEVIFESHIEMER. HREN, EMNHFL
TR R AT A = L 454, RSN AN, BEREFEEARNHM BN EERBIFE
R “BEMAR” , £ ‘e, A, BN FHERmT, StblEdEr. §iE SEFHTm
BRFURETE, RFRAKZAEF “REN" i, EEABIEARTER, ARk, REHR
TUTFRRHE. REEWIFESN, MMIRRIFEMSIERITILEEREREEE, Bid—RFINEMM
R, WU EEIeMARRIL,

XA BHHRFURE;, tWHFHERE; a0, WIMESN; &EMAE

FESHES: F426 KETINE: A

H2WH: ERHAESESME (FERSIFNSE MRS BRURH RAHINHINEFEMR) (22AZD118) ;
HESEMIXRARSHELERIE (EmAHE. FEF. IXRNEFEEVHESTHER)
(2021050040) ; SIHAHMSRFEREENE “ERASTUHEHNFERSANNA T IHEH/IMEE
WERELREAMR" , MB%HS (QN202119)
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EEETT: KHR(1994-), B, BEHMRE, RUITHRHRUMSIRARPOSEMAR, RITEHRMBEECEMARRS, HARAmAERER R
ESYNCI|E=N
BIEE™: FHES(2002-), 55, MILHIRE, BEXFERFWMLIESE, MRARNRITSERIA.
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The impact of urban digital development on corporate environmental
performance: from the perspective of innovations in development factors
Zhang Lipai! Wang Jihan*'

(*Department of Strategic Research and Talent Services
Shenzhen Center for Science and Technology Innovation Strategy Research 518000,

ZUniversity of Sydney Business School 2006)

Abstract: Previous studies mainly focused on the impact of digital development on corporate economic performance, but
paid less attention to its potential impact on corporate environmental performance. From the perspective of
traditional factor replacement and innovation, this paper studies the impact path of urban digital development
on corporate environmental performance. The research finds that the macro digital trend can profoundly affect
the local industrial structure, form and organization mode, shape the new economic operation mode and form
a "legal constraint” on the development environment of local enterprises. Driven by "norms, imitation,
assimilation" and other forces, local enterprises accelerate the digital transformation work in production,
manufacturing, operation and other links. Digital technology itself has the characteristics of "green". Through
the use of digital technology elements, each link can realize energy saving and emission reduction from the
source and process, and improve the environmental performance of enterprises, so as to comply with the
requirements of environmental regulations and the trend of green transformation of the industry. Through a
series of endogeneity and robustness tests, the above conclusions still hold true.

Keywords: Hundred Counties, Thousand Towns, Ten Thousand Villages High-Quality Development Project; Sci-Tech

Innovation Competitions; Rural Revitalization; University-Local Collaboration; Party Building Leadership
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BEE BT — BT EORI T TZisF AR “BerhE” BIRIRA, B CRERA Y S ET, H
o, BEFERSEREMATTLSRERM S, THEHBL b Beee” m “Begmbe” @5, s T
AV EETIF GG S, BTN BT SVERSHUHRR, WREVRARE, BiaieR, B
SRk, HYRPRA, FREESHEFIRNE (X, 2017) .

B NV ASIRBZ D 2 B AT T2 B, ORI A B R LIRS SRR Dy S A E PP FEHR,
HAEA N ESG MBS EEHME 77, KRB ARSI, T E R EOR DU 4 &2 R R AT A RE T2
LRI, AGRAA ™ RFrk, SRRk, MR R0 sl RS ERTHAE, B 15 R
HIVE RIS R AT EER, REE, BahiR e B BORTEMIIAE I AR Y B R AR LA KI5 RISl
7, 2021) , TMIMFMERIZEARHE MR, WSS AB R R BE S RS BT £ AT, A1
BRI AR =

ARG 4G DX T R8P A P AT A b J2 T ) B A e P 5 A X ) A 2 S e sl =4
AR, RS e REAR A PSRBT REIRHE, CEAHSRHLRI AR E AT AR, U, AT LR
PE, P R PO PR SRR AT REX LA A2 S B VA TR . [RILE, ARBFSCRE B BHE /AT AN S IEAR 30 5k

s LA,

—. XEGRR
(—) BMEBRAXAR
LA IS SEII LR
1.1 VISR N IR ZRiE

A fEAE g R, ATRER AR DA S ALioh ERVIR S TUAHA R, BUP B IRIR SN RETRRE, XL
3
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HEWEHENMA N B WIABIGEI A (Matsumura 5, 2014) . L4l 90 FX, BAIRRSEHIE
g, ATHEMWAAAMRGIEEEPICER, REEWTRERHER S 1 2E (Russo and Fotus, 1997) .
B RBRAUEARIE, TN AL, SR RANTS ANRE,  VE75 3 3 B HE A L AR IE K IV 55 S RN
MR T H S HIAREGERL R RIEIREIEREAEET, AR SE3n AU SRR R AR SR,

CA SRR VIR ST I T : SRR S IR, B5E, WSRBUERTTHAMON IS I 55513,
BEEsh 7 AR E I 32, (BRI e AR SR B th R B s A st A — E &35 A% (Waddock and
Graves, 1997) . Blitt, B SSGRATIN AN SIS HAY 2280, R @ I FE PR BT A H 53 0 T
RIFRIM S HEE K (Matsumura %, 2014; [ E5E, 2017) o B, RITHREF a RERBIILE, @ISR R
IRZRINEMTIT KB ER (Stanwick, 1998; Melnyk, 2004; #i#l, 2017) . Hix, HIHHREZEVIETER
BRIa RA i FUES D AR B A B DB AR R, DASC O ANER AR A 5 B T AE R IEAMER Y AR S48 & i
VIR LR A R, RN R R SRUAR, HEd E&ebE &7 A RTEKER, BIREERIT
TEo, INEHIHRE. HR5 2. BasdEESE (Melnyk, 2004; fIiAESE, 2011; SMEMHE, 2023)

1.2 ARSI ERIA

ARG IR EBRHE: AN, TR A,

B, WESHRRE RMREE I 2 WGEK T, BAEIMNTESAMNEEE, SWER (RA) fitts
BRER (A FEEFEZEEHRREAROR; Rl 2B R, HAeSEECE e — e BEN 81t
WRHERR, FIARBESEIMHILECH “fES1” (BT, 2018) o BEE —RIIEIMTME A fE i E X SE i, &
S RE AT Al B PRSBSOS A AR e REFRUBNRSURSCE R T 4ERR L 5 A Za A R F R R, IR BTE
MGFF)E, IEMEEERKEER R

HR, THEARIAE RIS SO E R 5 W M EESRETILSS, PREEIAEE RSO DLER DAGE— A SE
Prita, HEWA HESHYIRTEROAE GKEFREF, 2011; Mielnikand Goldemberg,

2014; FAEFE, 2017)
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Ba, KEWEARBIE RTINS S0E — MBS IR, ZEARE P REUMEZE R, g ik

P, SREOTESRT), S ERB T BB SE 2 75 (BN IRTHIRRSTAMIS B 22 5 Ml 2 P o3 e,

il

B EFREAWCTEIM SRS SRR SR E R E (KIERES, 2009; $, 2012) ; i HEE AT+
SR STRFEIN S, A TEZ, ERIINEAUE WAMNEAR, FEMRFRE &AM B iR,

1.3 ARSI SRR

RSO AR R A B bR, BB 2WEKTE GROKES, 2020) . HAETFERAIIA
EEEEITHE TR, BERBERLERLFBRY EE, WEGEEPRIESHHG Tk,

1.3.1 LR ATFRIZM: 2005 4, EREHEEGHE (RIS EORIER) |, 8H 17 Tifaiion &k
INBATAHBTERETP, JFDAGR, T, 8. 40, BARMFEmS AT,

1.3.2 fEHHS 2B 1982 4R, ESshekfi GEWHRS SR E1T/0ik) , ZRISRERIBHRSITNNET 5UE;
2003 4F, [HS5BER CHES AEWE R EBRAE) , WSz T HES SRR AR PRSI EE B, 2007
FE 2011 4F, EFIMRRREEHE 5 IERTAEREEN L) |, FERTEHRS SAESAT RN, AR TR
ERE s HES EEE R (4E, 2019) ; BT HEG EERAEU 28 FRRIERRAIIE (<. 15
IKEE) HATANASMCREE, Ah, B EA R — SRR, BUMAES G RBRIEIRNZ RILSHE IS N, £
2011 FFIRAL 7 MBS IR HEEHFRAIZA, T 2021 FRIEEBIHRE L2511, Z50ES
A RIEAES, BRMSHSHAMSTRER (R, 2012) .

HAME AR, OB EESESRARHES RRIK, RS HREENIRRSROTE 77 %, Filan,
Klassen and McLaughlin (1996) PA{RMVIRISHYPRGERGIKE BIME SR, SRMARGE (2011) PARWES
ZFNPABAL TR TR AR BAR RS0, BT PANEELE R B A XNFRIA, S E TR RENS 7205
BENIATHASE, (FHERRSTSHIMRE, B A LRI IEEE—E R RRIE, msshe (2012) |
SKIKESE (2020) WL HES SR BV IMESTR, XFPet FHSENRAAEIE, N W55, WIRE” JFE

177 SEpEdE sk, SN EER AT DURERE L BE AR A AR, I RESH N MR i S e\ PR 152 55
5)



=X RBIFF SRS | Journal of Transdisciplinary Innovation and Integration

Ao

A ER B AT RTTE, A SCRIEBHES SR AR ST BB R,

2. MIX AP AR R VRS IR Z30h

XTI B A R VRS STERAI REIALR, BUE B SCR SCREER R/ , (EREE B R IRIRA,
DR N TR REF MBS S AT S ST, B0 SRR B B e (B PIX — RO AR L, 14,
Manso (2011) . fA[FIXIZLEE (2019) AEAEM B s, MM E AR & R OEARRE, Atk
PERBTIRACE., PR SE A NI R REIRFI IR, EEROAER; BFERE (2021) IO EET
AR SN S L BT, TR BRIV, (e BT IR ORI R REIRRHE, (114N X R iEa A Al a2
R, TR E B 5E R R RORIESFNE Lk e, BEE IR R OV B AR E R, A B EAE R
BIRHE RN NBTBORER, DEONFEI, A Rthiesh 17 s sHE TR,

H A A R SRR BT T 04T Bilan, RS (2021) ARSI E T i A R
AR E SR, SREORIESERLR RS S BRI B k= ZZ 00 R i B & R VR 5 53
RUZIR AT, [EREGSE (2021) #FHC NG TR HEIC R HRA X Rk RS BB e
MR, IR BT SR SRR A", MIMENE SRR, DI BRI RE
R, ASCRFEMEEIX— R, T HXETHIE TS SOEFT,

(Z) WAEHRIFR

U SCERAE LA N T T B 528 Z AL,

B, BRI Z S ERAE RO H SN, Sk 32 IR O B (L E R i A 1
TIRERRHERON, B TR B AR AR, FHARFTA LA SRAEFREEITREORS EMN H, FEEER
AR AT F1. A5G REARTHE (2020) AURBEEN MR, AT ARXKIE SR ek 58
2R N4 2O AN AN PR i B IIVS o a5  NEiOR T e AN ey = e RS A R/ A A - T SN i

B i DMER T e i, Jo SCREN IR IT SEIER 3R
6
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HR, A SRR CRBBHEME AR, (ERFRE IO FRIIOER SR AR AL, (R ESKIE IR T /7
FEBORMERERS, BN, B bR RSt REMER ARV BCOFAX, FERMNZRMA®, XEm T HER

REREXERE . BRI INA SCIRBEAR AR R, ARFFORAE R SGEIT—RANNAEN, RREMERR.

—. BieHth5HRRIE

(—) A R R R B R B LI

RER T RO R RS W, (BRAMES WEITR, TR0 X B OIS 7 b A BB T, X2
WLIIECF R R A A, S5t QT P AR BE TR S (TR, S, 21 M SRR (FTIRLAT I 7,
2019) .

B I A 13 R VRS A A0 L, T 35 B R A RIS (e, 4 0 MLt A
WAL T TR, N SRR TR

e, HOIK BT AR R AR 3 (5 (3 L P00 B0 T, (DS e B R0 P TE A, 80
HOR U 3 R SR RIS A, RIS A N A, ol R DI 25 SRR I L b, el
B R BRI SRS R LR, T M 5% 2 B2 2 o B R R S R SRR (%,
2017; BESCHRRIERARE, 2021; FHEIES, 2021) o R RAIEF EERMIRHEAIEE T4 (G f BUAIR A £ LI
SEAIAESE, L ATE T A R RO 5 LRI, FERA VLI 5108, (3 G AR, ARk Gt
KOS, W G0 A = L B VR VR 4G, TR B PRI GRIERIRIKE, 2013; F
M, 2021) .

U, MK AL R PR T MUK S B Y S B A 4 PR ) R T, (5 R ML 2 S R T2
FATARAESRGIDE, RARWARF LG, PTG SMALTTR, RIESF SR, ARG
SRR IEERBE, TR A LVl FFJRS5tf F R O 2l DAL RO % WBLSE (Matsumura %,

2014; EBIESF, 2021) . SiAMEHENEIE, XA lEr SO0 S IAER R S IEELRT

VETARRR, gEREE, BRI R ER RS, EERTEGINE, NS FERBRPIERR G aRIA T,
7
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fEE A IE N SR, B REAV BRI (BREWSE, 2021) o RISIASERISE G, DI ERFE3R
FEEFEORIIQUHT RN, RSB & EBCRRE ) BT TE, X2 Koy B L RE ) B S PR K
bR A1 A S5 A P M 3 A 0 01 7 S 3R AR, W WA B A o &2 (Aghion 5§, 2005; BEFRZRFIF fE, 2020) .
FFKMEEA SR ORI, RN RBURER BT IR, e b et (FENFZRER, 2017) .

BJG, BB SRS, Z0 EFEWESR A E4A N RS, EE~
HEs, Br &R SRS “REL” BORRE, REAERCLKKBITRERS (Manso, 2011) ; #t4h, #
BEE B A LIREHZENY B, BFERN WAL SRS R PERETE STk, FIAROEBE{
VARG AP HATE N, SLBIFAEAM A IESNERE (BRIRLL, 2018; BW&EARSE, 2020)

BRI S, AMXE TR R 7St AEA T, fliE, B8 FR TR ER, midE~ Y
B MEIE REXT HM A = SR AT I REMEIRE, K “A—H—P” mgktms (FRIELL, 2018; FRIEERAIH
H, 2022) @ B, BFEORSREREHMBIERER MG, #HahE s Ria B B A~ ER AL
CECE, HEshE~ G EE AR G alsT, DU HISCIRT e, Hik, BFERNBIERBHES LA
ARSI, e, EHENRTAA, SNIEE, BRIMEIREGEREIMEINAR, Easaiaiies;
BJa, BT ISR REAL T RRE TR E BN M AL R AR RE IR, MR E T A9 19 RE SR,
DSt SeEkib=n

ET LA BT, AR HRIZIR2,

fRrisel: Pl AR O, sk B e & e n] 12 R LIRS 50

fRrise2: PR HAE AL, SRR (% e n] JE I 1 5 b AR 2 7 RIS TS s B R, s
WIS

(D) BHHFAMREREWIFMESEMNFRIER M

By ZRBATENR HAIBEY BN, #hEMA O IER AN ZRPOREZN T, HHbkR

RN BIERES XA R AEBD “RLE” A R IXPIREAS RN, SRS A A LA ROR

KUY A BARA LB RE S F R R I ERBARAFR, FIRCRESHL, ARG B A i A BAR e, RARRBAERE, %
REBAREHAT A RS AR, SRRV R, MHRENSINSS T R 16 S, SRR,
8
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AT, KB gkt AL BT, BREL” AT SEE, DUERHTR “EIEELART (s, 2017;
B, 2020) o H2, SMATBCF A RIS AR B IMESEEAI RGN, RTRER B AR A e B R

RABAELL TR AH BN, KRHUASE R R PR R EE 3R D3kt FEAN AR 7 RE 1 98, HEIS R SRR
B TAERE S, HEF RTINS R ORI BA B ARSI 28808, REAS 58 47 it B b1y
REJRRHE, FRRIABTIGBEAIAPRRA, SKBIAESUIRTT (BR4E5F, 2022) . HTEFERBAGRS
WEAURS, XXM DY RN, RN IR f . BT, 2 H RIS,

i3 IR EAME SN, AR, 1R AR 10 b 28 B A K2 Jreoxt 1 b B 358 55 R ) 52 il B
LTE 8

B B LIRS IBENY R, HEOERINEWIE A& BRI 81 & 1M RETE ik R4,
BAAREEAMETE (Manso, 2011; #p#Ed, 2017; £R5, 2020) . H2, XMEBESRBNTILSFES
JEEROR

{5 RN — DX SR L, DA HIEN TE LSS (Dan 5%, 2019) o £3REZ XK
SRR ARIKB IR “PiR” I, (5P REE RN KIS e bz s, X R M BA R A5 IR
WOd ., BORUKPART, AU R MR g9 AL, EAEMRERERERER. HHs R BRSNS SE
faiER (W, 2012) o Wi RS AR B I A2, O B 5 BT LR k2 508
HIAPRBIERN, NHAELTFHEAERHEANE L L FRARER, MNMEREZHEGLEEER, REEZ
ZREELRIAS R, T, $RHRIR4,

fRrise4: PEfIHAER AL, AHEEARES Rk, ST 8 ot B TS e B S R TR BRI BE K

ARAE TR QT (R, 5 O S A R S AL e B SR A — R B MR A R RIS AR, (E2 1Y
my Arsx RN ), —SEREBE M NER" , B e S A SR AT H S A K
# (Benhabib %, 2014; #chhfiZs, 2016) , MMEmaktAd e, BN N IS SEEE .
FERL PR MR A X8R, BUAIAS Bl 200 (b S bt A i sl AR SE s A “BhE” R, —E BRIk AT RE
C2AT RAH KRR CARIE LR, B RS EIGBIST, FT I, FEPRSERLHIR S X, i Eee b

R R Rof A 1 41 U FR B SR 3 B B8N AR R # 55
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RS IR EAME SR, AL T8 e PSR DA ok, SR i B A 2 Jeeoxt 4 NV R B SRR Y 34 R 5

MEPAFAS AN o

HRR
WM FURREN S IR S e

; R 4
5 £ ¥y A

FTRFUERE | I

SRR R

LFEAnRERE:
FHREREHSHE

i ERES =

- REC HFEFEE -
=

SUFRERE; FUE; 1S

B 1 iR R— A IRBESR i ek

=. LTSI
(—) 3
AR A AR BUBIEMH M, RIS E, BUB AT, HEFEIREN; MBI BN ARE T R &,

el

> E1EEY

LR e MRS

Kl CSMAR Bfia i B HIPMR SR, FEFRAUA -8 BENAR—HEE, SBFEMELZ R
INRGURERZ A Ll 5 SCBRERER IR, ASCESEHIN (2012) | sKIREZE (2020) #FFT, IEHEBE™
HEG 2R (BAZ: %o0) RMERNIMEST, HHRITENSFEHG RPRASE T EW; HHE AT 2R
(BAZ: %o0) THASHEMERESR

MG BN G—BN, HWREWINESEIIVEER: &, HE e s S SRS 2 H
EVREAECR, ROy, B BT RIS IR R KR, HES SRR R ARSI 5

S, HATERNEFFERBIRFEMARSENRT, BRI 15, TSEHNG B8R, BHHG TR, ORE

10
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b OB AL D DIIE RS AT, KRR &, RS, X TASERICHHG S i, SR
A0,

2 R R I ETER R

IR BOR, RERCTETTRA SR R, 2 B — RSN RN I XS N B e RR . AT
PSSR B 2 G R oS, E2OR B 2EMESRIZm, Wi RmEpg x> GRE@EM PO, 2018;
VFEEMEKEE, 2020) o HTEARAIRGME, AR, Al SEMESFIRN, A SO MR I R i AT
ek ke, BB eEMERZmER, BMM%. Ak,

TR R B S B AT RUKT, (BRI EC e  E, RRENRF R, Fit, AN
TR, B BUEERSR BN A PRI RS R R AR (D), DASE 47 i S ek v 2
AL ECT LT B,

BT ERIE A ERNER, AWFIETRMEE. TINREE (2020) =FiahrniiHAREAM L, KTEE
TR BN =GR TINELAC R, DUARRENER; HIR, AXHHERREIL, W TEE4N—JHE
PR SDZZRAEIR. 61 =RAGARHIE AR RPN A R . EAIITEMAR AR IR, FrifsbnA R B A R,
FFa8, [ERIARHRHE; RN, BrafEistvErmials, BA RIS TR e,

AN, BT RS (2020) RIFEARRAER > ik liE, ZiE Al et UL —E IE R, SEUT
ERUS R ATRERTE e RIHA SR F B WA A B 75 2R i ey R AL PRSP, XA L 75 A REAS 2R
EREMK, i A\ SO RREEIE 2, BEEPERERE F L,

MRS, AFARIES D = R R BB e SRR PRI (ERRE, 6

3 M ERRMAEGUAELE A 2010 FDORF4IE BIRSILAS, FIEREE SR T 2B m s —— e S 5, (5 SIS,
EREIREER, BRI, SRCRRHE, PO ESEIRERRIRIE LB 155 “MRAE” . ST IURIREMESRE “BRBFHE” .
TEE R QAR 1TUT, HTTEOF RIS DKISAIHTKT, 5RO RE ) —— B R, (R R IR,
BRENIIERWERM (AFF, 20200 . XESXBZENEFAGEEERARTHE BN, REBAR, RN, T 2w
FRABUTACN B B EEHEDARTS, TARTRIRERA S, SRR IHECACRIE(S BBV HEINE, HERE——BEERRIBR A (2021)
KA FERERERTE R EFRER, EHEEARRD, WML .

11
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PRI 22 S PEHESR ) ARV A ZFAahRd A T, FR & =RIBFIBGEE, TR R E T 7

R S5y, MMMELE[0,1] 2, HAh, B (2020) MIRTTETA R RIPRIN S AE S5 SO TR,

® 1 B LR RIsn A 2

—ABFR YRR =fEhR ZHAER I E fetrJE 1t
X o BB D BE T RN
TR 0.1237 +
FH %R
PG
HoX R ERTGAEAR A 4 0.1292 +
BEENKF
HX R SSRNE & 0.1893 +
BN H W MR X Fh7- s a5 0.068 +
XA R A ROR S S
BTN FEARMEHN 0.2251 +
i
X A5 B &5, THHHEVR
BFER NSRS 0.2647 +
SR ML EL
3. LIS B Y&

NIER P ZAE TR SRR SEME RS, BRI E R A S A, AR IR HR
MHPGIRAE I, IEAEREHRPINRIMERNE T, I EEEMFEM XS, AXSRRITE (2021)
W, KESUEN: s ER. R, WENERERARNAE, EEEAIRSS, LS, HAEH,
R SRR, BAEEAROtIR T rLIESh A RE,  AmE B AL ONEFIREBCE ZME,

NP BRI K BT B RIS Wk iiefniadt, BAREISRENTLERE, AXEEH
T (2022) METTTE, EENAFRIEEIT, OO R “ B R RS R Eid
ARIZHRE 7712 (PythonsyialbBE R N TR |, TEE20120194F E i AR A6 T 8 (e F A Al A SR (4N
TR, 045 T R TEEREYE, A LRKERY 7R Python BIFEN “jieba” HC A E,
RIEETHLARESI TR Bl ArER “EMBEIES 0" (MD&A) B #ATXAIM T, HRHESBEEAR
R PRAS, FAIMR SRR EOH T RAEAC B, A, AR AR R R .

12
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iy R B SR B4 . B th, BEEH, BEERL BB, B tam, B ERTLinm,. Brair.
g, Ber iR R, Bt g, Bdafnk. BdErE. BiEEREdREM, Bdair. MZymmE R,
FEREM. BEER, BEEK. BRIEBE. Bk, SGUEHE. RIHE. ARG, KEHE. XHbE, BE
MR, AR 2SS, BRE KM T Ri%5. PSR, B 5. 3DfTEL. 3DEOR. 3DTLA, AL HF
FRBFRL, & E%k &R, HERA PLaES HEAEOR. 020, B2B. C2C. P2P. C2B. B2C,

4 5| 2 B Y 2R Y

AT L EE, BRIEIA S (Bai %, 2020; Berman %, 2021; Lee, 2021; Francis,
2021) , FHEEEHEZTIEE, JEECUT AR AR R,

EAREMWER, WSRO SERR. FRER. PRSI E AR A = B R s i b 4
ARG SL; AL B S IMRISE TR ) B RIS, AR 0 T N ER TR B A 27 A2
TE LSRRI, R AT A E . I STROKTE (R B EREER, R/ S50 ;5 R
RE (bR, MGUEEYREED  ©WEIZRES (BEUEG R, HIREE G855 58D 5 Mk
HERRE FERQME, Wi E/ S-S5 ; MIIaEKE GREILG, My EREERES ARSI, #F
NG EBESAR, B/ FEWSRN; RBERE, ARETTARBIRFR BN E /D) 5 LAl
K (MR PR, R SR/ EEEN IR 5 AT Ca g TEENNL, ARI590) 5 S (f
VARG HONED ; IR (R FEBIMRIZ SRR, SMUEXNEeabE)

HR, EXEEM, AFFREES: ARG R ERN DA IMER IR BRI E 1 ; BUTFIREER
il R L BT AR GG “BIE” RN, RIHIEE: MX BRI RIHIRE R ACRIRTE ) 74 A X
BUR TR &S ) ; X ARSI E R (BL SB35 iinfe | RS iR, S
EAC PRI AR (E)

e, AT, R MERSEREERY, PATEARAS AT S B S BN A SN, AR RS

MO AT TR, RS EIRE R,

13
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SRS SRMAHR

® 2 LWEFENFR

e fih W7y 3%
EP A FRBIAN T HES IR, EREHES A
Dig SRR AR R SERHF (2020) , IEHBWIRIEL LT HRFRIOITUL 5
ROA EAHKT BT BRI, VRIS
Leverage EALALHREN VPR, SURE U S
FA EAEIERES VL, AR T VT S
Tobin Q A FERQIE, AT M F
EI SRR LA FEFF R VAU | O H
Asset N (LA RV IR
Ind MR, A RS A
Board EL PN
AT
AC LU s VT E A2 TION
HHI_10 WeBUSR AR, AR GRS R LT A

WER AR, FEVTRIRHAEEENRA

R&D AL BT

AR, BTEENC, S0

Dummy_State A=A R
ER X BURF PRI R MARRIITE ) FEU A M IX B AR & S 8

Pub X ARG TR TEE AR B R P, AT RO — KR, R XA P E R T B A B

(2) HEWESTRE

RFISORIEE2011-20194F FREPRARE L AR, (E N5
16 BRHEAF KR LA FRER AT & 96, 16201120194, JofRUEREAVSHERT SE0E, 453020 REAHE DA R IEUNISH
(2) HIXERISFEIRRH LI AT,  (3) M N EAERGEN AT

Br: (1) #ST. *STHIAF
(5) PHRKHIREA AT, FIHSTATAGH AREBHREIFEI TS, H52I3051% ki

UK, IRIEIF IR B AR R, FFHSTATA

(4) BARMBIAT],
WAl 194104 b —F T WIAEA,

P A AE SRR BT HEAT1%0F199% 7 L B WINSORIZEARFH,  Hira:
(2) B R AT b, X R

(D BN PERER], AR, W

S5 AR MCSMAREUE A R RF R RS ISR

PER A AR A gl 8 7 B RiE G S AR P, BaHIEH P EL BEVSIRANEE, BEEsCHE
14
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WAVE Bk, THENRS RN AECRIEZR G S (hEWH ST EE) WEERE; () HMEE
HllsEERHERIE T (PEIEEE) (PEMHSIHHEE) (PESHEE) ; (D ANMREESIERRIETE
IR RIFEITAERE S, (6) MNT A~ HlEims)h iSRRI &, FIRSCRIZIRI 771X,
X b 2 E] AR PR R AN AL A S BRI A T TR RRRRAE ;. (6) W TMIAMRIEEE, RS
HdiE, MHXREHEM CSMAR s FERIFMRIGFLRYIR S,

(Z) SKIERE

EEXTNE KA, MR AR RS DA 1) s 24 [ 00 AR AR SR B ME AR D (R 1R, AR DA koA B
AL R AR AR IR, AR PRI, 17 Bl 2w [ E R

EP; =a+p,*Dig;,+Controls+Fixed effects+E;,

Mo, SSIERRREGR DM

(—) #RtEgt

RN T HE BIATRIRNE AT EREATIR], SR 2 A R B R R AN 8 — — Digha bR AR IE IR I
0.204, MRZEN0.721; DighbrtIEN0.239, HWMARIEO0.740E R, ZHIRMESS RS I BRI E X 80%
BT, SIRFLE AR — S IR EE R G, DRSSO R K, milEiRik2.23; ®IHHE g%
EABHR, RARMENRO0.2%, X2 B AERIBOE R, WIARFAE RAFRIMESTN, F A DA L

PEIRBE NS

15
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3 SR

Variable Obs Mean Std.Dev. Min Max
EP 21622 441 223 0 16.842
Dig 21616 239 204 .019 740

R&D 21622 .01 .025 0 129

Leverage 21622 428 217 .007 999

ROA 21622 .0003 .002 -.016 22
AC 21314 .098 .09 .003 129
TobinQ 20875 1.995 1.304 .876 9.833
Board 21612 8.678 1.819 5 15
Ind 21610 375 .053 333 571
FA 21622 202 .163 .002 706
HHI_10 21620 .166 116 015 .561
Asset 21622 22.228 1.469 19.411 27.318
Dummy_State 21106 398 49 0 1
ER 21622 .065 .02 .032 125
Pub 21622 4.865 332 3.784 5.371
EI 21622 .003 .063 0 6.674

FEIR RIS R, FEIMER AT A SR, XBARBEBUN TIERE F : ST RN AT
HE6.5% MR IE, EE HFERN, PRRENRE, RFKCHRIREIRE, R&DM ROAMNIHEIRHIER
BETE, ®VRFNERBRIC RO ESITAT, & SRR XS, ISR, 57 a
. RBRRRA, KRB T IES; A, g ita T 2ok, HHL 1009¥{E70.1663F HAR

HEIRTUNO.116, VB2 BBV IBANES AR 708, ARV AFAE " —RMOR” BIILR, IXAFI T4k PR il

l

i B, RARETEME

K

(Z) XD

455 Pearson MMARYE, R4 T RAAZOTEIRE AR ERE,

VAR JRABIR Dig5 EMIME SRR EPRE TR, E1%RIBERAKE TR R EON-0.106, bR EPE
TREHERR, ZIETREUERRA RN IMRSTYT, R e 5 AR S 2 IR 3 B IE A 2%

AN, FE19MERKET, MLIMRRSE (ED S5WES3L (EP) BRFEMER, HEXRECN0.06, ATRER
IREIASIRBE T AROR, REEW A —ENEIEH,

16
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R 4 HERMIITEER

Variables (1) ?2) 3) (C)] )
(1) EP 1.000
(2) Dig -0.106%** 1.000
(3)ER 0.005 -0.187*** 1.000
(4) Pub -0.069%** 0.334%** 0.208*** 1.000
(5) EI 0.060%*** 0.020%%*%* 0.000 -0.003 1.000

***p<0.01, **p<0.05, *p<0.1

(Z) EAEEA%

RIBZTTIMNRIEEIE, BEEMM T AT, Martfil, KOERERNELRATR, SHsh4ibsk
AR IR, R AS G H RN RIS E e, R —RIEIRERMTT RN, K
EREVEERITIR, TR REIRHERS GEFIRKE, 2013) .

R 5 TR AT RUEMERNALE R ARIEMAI AR, B LR RTahs Dig X EINESRGR EP 17
FERFR R ——TAPR R A1 8-0.371/1-1.883, EIRELTE X FAMEEE, X5ATSHIIE I HrEs AR,

{5 I3 L,

K5 FERIVTLER

¢ RO EIREEEAR N R IFEAR, Pt DAk e 5 e IR B ST RUE FIAR 5
17
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) ()
VARIABLES
EP EP
Dig -0.371%* -1.883%**
(0.162) (0.393)
R&D 2.662%** -0.0343
(0.700) (0.0722)
Leverage 0.518%* 0.0865
(0.215) (0.0611)
ROA 2.837 3.756%**
(6.321) (0.799)
AC 0.648* 0.0748
(0.362) (0.872)
Tobin Q -0.0322 -0.386
(0.0196) (0.344)
Board -0.00118 0.492
(0.0268) (0.561)
Ind 0.473 -0.00203
(0.622) (0.0256)
FA 1.703%** -19.89%**
(0.336) (3.084)
HHI 10 0.0934 -0.0384
(0.312) (0.208)
Asset 0.00256 0.0933
(0.0329) (0.184)
Dummy_State 0.125 0.0739
(0.0982) (0.261)
ER 1.155 0.00242
(1.506) (0.0151)
Pub 0.00163 0.154
(0.159) (0.322)
EI 1.652 0.889
(1.151) (1.717)
Constant -0.427 0.889
(1.182) (1.717)
Year Fixed Effect Yes Yes
Industry Fixed Effect Yes No
Firm Fixed Effect No Yes
Observations 20,160 19,060
R2 0.109 0.722

Robust standard errors in parentheses and cluster at firm level; *** p<0.01, ** p<0.05, * p<0.1
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R RAT, R&D, Leverage, AC. FA FPUWHEIRS BNIMREIEIR EP fAERERIIERRR,

IR 451087 445 IR A ViU N = 81425 9 T

=

a7 TR o SRR | A7ty VESRTE SR AR

(D WERHBRAMNKIE SRR S RIS O, RESIRESRG HEAERA R, Kkm, FS
K. WG, RMBINATI “UORA” | PAE—E VS IHFERIR SR, AT SRR, SB0EH
PEREE SRR,

(2) ALFPRES, EABIERFISSENER, KERXREAS:, Kt s A eiE o Motm T Em
MATH, EEZFEENAMMAEESR (A%, 202D

(3) 1 ARH A Jz A 3 5 50 B 1R 257 J& (Jensen and Meckling, 1976; Berrone and Gomez,
2009; BKILEE, 2009) . BEEAMFRERLT, EHENBRBAIT SRR B, ERGEEE= %
JER, BARAH TR &SRS

(4) EEwEr R TR s, W SHEIERAENEN T, EHNelLsEs
PFSRUICE THEMREAE, HARNIRREREZ B NEL, 1A, FERRINRISRE REF, 1X510.9%, =
A P i Y ) A2 B 2H A — T R RRERE D

() HERIeE
AER IR 3 A B A B — R P IRIE

6 HLHIENTL R —— A B P RRIE

(1) ()

VARIABLES
DR DR
Dig 0.251%** 0.594**x*
(0.08) (0.172)
R&D 2.731%** 0.982%**
(0.455) (0.358)
Leverage -0.059 -0.243%**
(0.088) (0.0877)
ROA -10.18%** -3.626%*
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1) )
VARIABLES
DR DR
(1.934) (1.610)
AC 0.297 0.156
(0.188) (0.148)
Tobin Q -0.003 0.0298***
(0.013) (0.00749)
Board 0.009 0.0275%**
(0.009) (0.00938)
Ind 0.457 -0.281
(0.295) (0.224)
FA -1.102%** -0.369%**
(0.115) (0.118)
HHI_10 -0.187 -0.406**
(0.125) (0.195)
Asset 0.169%** 0.299%**
(0.015) (0.0270)
Dummy_State -0.216%** -0.0780
(0.037) (0.0892)
ER 0.403 0.0549
(0.582) (0.332)
Pub 0.118* 0.0384
(0.063) (0.144)
EI -0.087 0.0760**
(0.065) (0.0350)
Constant -1.092%* -3.374%**
(0.437) (0.935)
Year Fixed Effect Yes Yes
Industry Fixed Effect Yes No
Firm Fixed Effect No Yes
Observations 19,258 19,082
R2 0.557 0.864

Robust standard errors in parentheses and cluster at firm level; *** p<0.01, **p<0.05, * p<0.1

BEEIR IR UL R, A P HR S M, fRA LT AR AESEE (Manso, 2011;
Wiret, 2017; £R5, 2020) o MARIASEENEIE, XM “EREMR” “SREL” AURTETTIBIER S A OHT

A “BIRMELAR , BRERIGENES, 51, FEREFIER, KBS NBI LR, A HE s+
20
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SHHRIREGE AT ) (Van and Le, 2017; BRERRS, 2021; 5%, 2022) .

6 ICHTHEIURA R, $0 DAL BCF A — SR, Dig RILFRRR0.251, (£1%(
AT FRE, 8 (2 FIMAATERMER, SREEGDHE, RRE2E AR,

HEMES (2017) | BRBLL (2018) 1545 RIS B RBEIRINES PR R, A OB
R, RIBUES A EANERHTELS, FURIE AT SH TR, A5 B, &
WAL, FEHEHERCFEOR, A FFIRACR T AL ESCEL.,

() REMRIER

EALAEERIRL, (TS EN%ER, B2 R R,

BB AT LRIE, HHEZ RS, BH. BB, FFRECG LA, 6 R ERT,
AL 4 5 — TR BIFR 5 5 B T BT BT . BRI LI NE 5 BRHE 4 4 T S 5

FHHEGEA RN EAT T, Rafal, MIECSKMIARR LB i, X Tt EAE T~ IHDER B, 7 SRR

-

FIHES BAEFRK, fEIINBFAETRARG, R AEE I E Pt T g, MBI, B “BOR
A" (FFEE, 2022) , b & AL G RAS R BTG R TR . I AT DRI H R b A RIS 22 35
RN,

ARSONRUERRS, B ARNL AR B FE A U R B &, IR A B0, K
N RIEHFINIEH , [EIFEERNER TR, 7S DAL B M 9 RER R B T ZE R0 8=, 58
U AL E AN AE D OB AT RS E AT, TE KRR, B & X LIRS ST80H B35 1 (e it
TEH, B2 MRGUE T ER K PO LR G O 2RI, MR Dig REUET5H178-0.511F1-0.618 (S AlI1E

5% 1% HIERKF- N EE) ; M/MUEH, B g Rt a T &R RS0 4 B E R ER . RiZ35

PASSIIE
£7 FIRVER KSR —— RS
(1) 2) 3) (4)
VARIABLES
EP EP EP EP
Dig -0.511%* -0.0479 -0.618%** -0.111
(0.225) (0.183) 0.234) (0.174)
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€] ) (3) 4
VARIABLES
EP EP EP EP
R&D 3.895%** 2.123%* 5.280%** 1.759%*
(1.373) (0.845) (1.639) (0.757)
Leverage 0.884** 0.188 1.033%* 0.258
(0.395) (0.211) (0.421) (0.215)
ROA 60.19 -1.348 92.34 -3.511
(70.09) (3.890) (58.40) (4.496)
AC 1.820%* -0.319 2.938%* -0.216
(0.751) (0.263) (1.181) (0.212)
Tobin Q -0.0147 -0.0127 -0.0290 -0.0131
(0.0463) (0.0196) (0.0428) (0.0188)
Board 0.00826 0.00394 0.0120 -0.00609
(0.0372) (0.0211) (0.0381) (0.0218)
Ind 0.989 0414 0.657 0.377
(0.800) (0.734) (0.833) (0.682)
FA 1.257 %% 1.560%** 2.033%** 0.928%*
(0.482) (0.380) (0.488) (0.376)
HHI_10 0.414 -0.526 0.550 -0.477
(0.419) (0.327) (0.418) (0.311)
Asset -0.0935* -0.0654 -0.0545 -0.0726*
(0.0506) (0.0592) (0.0480) (0.0430)
Dummy_State 0.0892 0.175 0.0660 0.209*
(0.128) (0.121) (0.129) (0.116)
ER 2.852 0.00345 1.661 0.922
(2.201) (1.728) (2.290) (1.543)
Pub 0.178 -0.0657 0.0798 -0.0136
(0.228) (0.169) (0.251) (0.150)
EI 1.457 164.6%** 1.447 201.1%*
(1.015) (58.03) (1.008) (80.24)
Constant 0.340 1.512 -0.203 1.526
(1.619) (1.572) (1.745) (1.251)
Year Fixed Effect Yes Yes Yes Yes
Industry Fixed Effect Yes Yes Yes Yes
Observations 10,307 9,850 10,441 9,717
R2 0.154 0.140 0.147 0.154

Robust standard errors in parentheses and cluster at firm level; *** p<0.01, ** p<0.05, * p<0.1

FEEIGRATIE, SO IR s, HATEESS, 5 RES, HRSREE; RMZITLRZ

L

MRFFEITERRRE I RE, HEIFREKR, BIHEREER, NESRERESEHET, EX "Lk,
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JEIAH” KT RIS TN EE N T SRR E AT & R b, anfa i £ SR 5 207 K
TEZAT LA £ b R A T PR e ST B TR R A RS A B A IR B B TE AR
2 DAsfLar utlEr, BRSO RAE SRR B, B b AR OAG, S&EERED
HGRMVAHNTIE O, M DI PR O A B 22 57 1 AR 2K

NEUEBIS, ASURIE SR &8 T EIS AT, RATAEAEARI > IMA, FIR G R AT 7>
HieK, MHERKESR. WRSHIR, B (D JINEBRITWABIFEAR, f5br Dig fE1%HIERAKF T
R, MRRECN-2.301; 8B (2) FINIFREBGRITUABNFEAR, HXREN0.128EFHEE, BN

RV RN ERAE, DLEFrRIE T %4,

K8 FEUMAIREE R—— L FEATIL

(1) @)

VARIABLES
EP EP
Dig 22,301 %% 0.128
(0.473) (0.148)
R&D 7.582% % 0.346
(2.900) (0.502)
Leverage 1.240%* 0.159
0.671) (0.141)
ROA 131.4 -4.141
(107.2) (2.856)
AC 0.860 0.416
(1.711) (0.286)
Tobin Q -0.107* -0.00617
(0.0642) (0.0138)
Board 0.0355 -0.00775
(0.0804) (0.0114)
Ind 1.032 0.338
(2.089) (0.331)
FA 3.083%** 0.529%+*
(0.824) (0.204)
HHI_10 0.371 -0.0758
(0.992) (0.205)
Asset 0.0314 -0.0281*
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€} )
VARIABLES
EP EP
(0.109) (0.0157)
Dummy_State 0.186 0.0810
(0.310) (0.0644)
ER 7.972%* -1.341
(4.634) (0.821)
Pub 0.206 0.0153
(0.440) (0.0904)
El 1.327 15.2]%**
(0.836) (3.722)
Constant -2.787 0.453
(3.652) (0.571)
Year Fixed Effect Yes Yes
Industry Fixed Effect Yes Yes
Observations 5,464 14,696
R2 0.097 0.077

Robust standard errors in parentheses and cluster at firm level; *** p<0.01, **p<0.05, *p<0.1

PR AT EIE NN, B B PR SERLH B 1 4 (e AR B R s RO A A T 77, o H Sk (e USRI 7B £
BB, VARSI A RIRIR, S8 — S MUR AR A Hear (e RUZ)) , Jdd 30 5 | bt 4 2

BER, REMEES

R FEUMAIREE R —— T E - AP LI 1 0

(1) ) (3) )
VARIABLES
EP EP EP EP
Dig -0.437%%% -0.483%* 2511w 2.128%%*
(0.164) (0.216) (0.581) (0.471)
R&D 2793 % 3.468%+x 6.822%* 15.85% %
(0.786) (0.909) (3.464) (3.923)
Leverage 0.529%* 0.526%* 0.996 1.825%*
(0.260) (0.251) (0.824) (0.764)
ROA 22.01 0.253 343.4% 89.85
(38.19) (4.479) (185.2) (82.03)
AC 0.606 0.320 2.958 -1.743
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ey (©)) (3 )
VARIABLES
EP EP EP EP
(0.425) (0.347) (2.475) (1.690)
Tobin Q -0.0234 -0.0421* -0.103 -0.131*
(0.0269) (0.0219) (0.0922) (0.0702)
Board 0.0312 -0.0188 0.119 -0.0358
(0.0397) (0.0249) (0.114) (0.0689)
Ind 0.727 0.743 1.889 0.895
(0.846) (0.687) (2.884) (2.071)
FA 1.831%** 1.275%** 3.736%** 1.922%**
(0.425) (0.332) (1.085) (0.744)
HHI 10 -0.148 0.0624 -0.764 1.194
(0.361) (0.334) (1.191) (1.024)
Asset 0.00692 -0.0651* 0.0745 -0.202*
(0.0396) (0.0338) (0.130) (0.111)
Dummy_State 0.206* 0.0673 0.471 -0.0315
(0.122) (0.104) (0.389) (0.305)
ER 1.008 -4.729 8.007 -6.191
(1.988) (5.130) (6.265) (12.35)
Pub 0.179 0.0283 0.546 0.129
(0.195) (0.210) (0.540) (0.496)
El 0.827 29.97*** 0.799* 47.50%**
(0.623) (5.080) (0.480) (10.12)
Constant -1.795 1.416 -6.750 4267
(1.619) (1.149) (5.077) (2.931)
Year Fixed Effect Yes Yes Yes Yes
Industry Fixed Effect Yes Yes Yes Yes
Observations 10,113 10,042 2,795 2,669
R2 0.127 0.150 0.119 0.161

Robust standard errors in parentheses and cluster at firm level; *** p<0.01, **p<0.05, *p<0.1

HR SRS, ERIPE2H, A SCHRIE M TR A PRSI R, $2rh A OIS & RIS R

e tesh, EH3-45, RSCRITFRREARREEREGRATIA, M ER e RO A H R A EE#

HIRINL, HEEZEARA R REERRL, B R RIES Digh)ibln 52 22160.046, FE10%HIBERKF- A

B3, AMEAERGRITWA, B R IRIER Dighyihbr 28 22(E80.383, 7E10%MIHERAKFE NI 2,
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TR T = MAHE RS A, B ek et &M AR ST IE 18] (.35 2% 229 1% A 52 2R 52 ML Y 18 79 52
M, ARYE LIREEIR, BITHRAIZEE (2016) MR RBEIZR R .

XTSRS A — B R K, ASCHATLUR 04 : R X PRSI T 1 RS2 i, AT %
DAG 8 Mo 5 AR g ALl A 5 ) P A 20 £ NP ER PR BB PN PR B A5 B AR BR AT O, X PRI IR BT O B T
ML DAl CREANERIE DT FER, A BTSSR ER, BT, AT DS
WY LA RS ARSI, B SR DOEEAT S B sr LI, AN, B R RTRBE IR A X 7 37 52 S T 4
SR RGN, FR o AR AR S RE AR R AR SR R B b, R R SRS MR A AR (DASEH
BLA SR ERNE) |, EMRSEE AR ERZ LR BT T3 (BIANE LR o Bk RAE
HESh A B (R 2 R, AR SRt OB R A B e T TR TR R IEANER MR 2R 4
VB R 2 UGN R L TR A R fRMEEREN . BINA T AR 0 HbR, MARRSS THEG

B,

(%) REMESREMERIRER
NEUE WK R— RIS RN RZGRAFERE, Ao TRt s rE

o

L i R A

AREH CENAHRT R BRI CEB T SR M R B R A B AR B A
R, G5 RANR 10PN FESYBERACE T, W B (L & R fabr DighI 2 EN-0.778; LA LEREN9.8%,
FITJGE B ) 28 BLEHN 75 R — 58 O AR )

2. S ffi [r] ) A A

(Rl B ANV IR RSO I IR SRR bR B MLRAHEG 2R” F BT HHS RT JR T RIRAAL A,
B ERBRRME, GlmomHE, K, Ao MAZRENIEAL: TobidsR, A 5 i 4 S e RN R
TR, MHREERMEION (2) - (3) FFrR: 5 (2) FILL BB HHS 2R /N PURr L &P

bR, Dig BMREN-0.37FES% MR KF TRE; 9 (3) FILL “EXWAHG 2R" (B BEEhR, Dig

> BRI ATE 2 RBUNBURTICF B, BAMREINE; MRATISME. BRI mia s, Hai Tl BRI T 5853,
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RBON-0.778FHE1% IR N R, WAL RIAETT R LN B,

3 ABRAFAE P BN PE I FEA

B, RPN, SRRV EASITEZRA, SeF &t inE, A4 ®ER, 277 a1,
IR B RS OR A A EE AR, @R ROR AL T B R R wT, A EAR
TERN, ERBORMREG T M E Z B BRSO E, HRITRREAR S RE T HIE R4F
RERRESRE, tha BEfRfm ML ATEBEBCR; MENNE Bk e (e e, Al SR B3 Br sk thAd
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(D ) 3 @ (5) 6 @)
VARIABLES
EP2 EP EP2 EP EP2 EP EP2
Year Fixed Effect Yes Yes Yes Yes Yes Yes Yes
Industry Fixed Effect Yes Yes Yes Yes Yes Yes Yes
Observations 20,029 20,161 20,030 15,290 15,159 12,797 12,750
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Robust standard errors in parentheses and cluster at firm level; *** p<0.01, **p<0.05, *p<0.1
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VARIABLES
Dig EP EP2
v 0.001***
(0.00002)
Dig -0.525%* -1.198***
(0.226) (0.420)
Controls Yes Yes Yes
Constant -0.816%** -0.917 -1.495
(0.067) (1.282) (2.380)
Year Fixed Effect Yes Yes Yes
Industry Fixed Effect Yes Yes Yes
Observations 16,395 16,395 16,268
R2 0.7584 0.109 0.101

Robust standard errors in parentheses and cluster at firm level; *** p<0.01, **p<0.05, * p<0.1
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Multidimensional Ratio Analysis of Labor Compensation in High-End
Manufacturing Enterprises and Its Impact on Operational Performance and
Market Value—Taking Kunshan Kesen Technology as an Example

Yang Guo' Xiaolong Chen>Tao Luo?®

(*?"Harbin Engineering University Heilongjiang Province Harbin City 150000,3Lanzhou University Gansu
Province Lanzhou City 730100)

Abstract: A scientifically and rationally structured compensation system is crucial for enterprises to control costs,
motivate employees, and maintain internal fairness. This paper takes Kersen Technology Co., Ltd., a listed
company in the high-end manufacturing sector, as the research subject. Following the core logic of
"compensation structure decomposition + revenue correlation + internal fairness," it constructs a
multidimensional analytical ratio set that includes the proportion of variable compensation, the ratio of labor
compensation to revenue, the pay ratio between management and frontline employees, and the proportion of
benefit costs. Through empirical measurement and analysis of Kersen Technology's publicly available data
for 2025, the study finds that Kersen Technology's compensation structure exhibits the typical manufacturing
industry characteristics of "fixed pay ensuring stability and variable pay driving output." Its labor
compensation costs remain within a controllable range, and the internal pay gap is relatively reasonable,
effectively supporting its Homo sapiens talent strategy and cost management objectives. This study provides
a quantifiable analytical framework for evaluating the effectiveness and rationality of compensation systems

in manufacturing enterprises.

Keywords: Labor remuneration settlement; Compensation analysis; Ratio group; Cost-effectiveness; Internal equity;

Kesen Technology
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4[R2 RTINS e 2R B O R Y BC4ERE) « TR AT ARSI b 22 /[ )2 2 B - 45 (B
X100%" o 1% F 0 B[R] JZ 0 1 (R A T R R R, S s o PSSR DR 22 S R PR FE —— AR BOBR,,
WiRARZ R TR ZROR, HEBRFERTSUN, REF SRR, WABEEIE, HIRTAESURAR, WAT6E
GRS REBV], WA R A THIME Tk, BrTRESRTT AR, EXECMABLNMATTRR, Bl
RORIES, TELIZR B, ATAWT LR BRI BCR AP0 PR,

BRI RRO R A NG, R, AP =NEREYIA, B s 15 shiRIHA R FUSCHARFE, SUBRR T “4h
M APV R PEBCVE- 2 - ISEREMTBESS, VRS RIIRIRPHLTT shil A R B SSUERI TR 4 T hnitE

fe. FTRARDHT TR, R 7 EGUE ot i =S At

—. ROEEREE, HRESRBREEGS R

(—) HAXEKIE

# 1 RIFERRHY 2021-2024 45 ECBUER

FebRA R 2024 4F 2023 4E 2022 4F 2021 £ BHER I

FERMEET  144,482,613.74  124,672,804.41 102,957,843.50  98,362,105.20 1. HNRME: 2024 FFAEMMEE; 2 RIAREHL 2024 47
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IR TR 2024 4 2023 4 2022 4 2021 £E BRI
o) WM SRR 3 FRMER 2022 FE4FER B FHIHAN
A Al LHTRMEE 2025 MR, 2. BARFHS 2021 55—
0 1,864,200.00  2.318,500.00  2,752,800.00
o) R TR RIZ I NS 3R B ST B
FAEAIR T LAK LA FESREE ISR ER (2022-2024 4F) ; 2.
WER TS HE9EL 684,223,800.00 495,910,400.00 322,727,400.00 818,676,830.55 [AIE)If iFinD MIA i EEHLN ; 3 RIERRHE 2021 E4E4R
& On) e EHIMERRR

LAY HR T30

1 BIERRHY 2024 M= FU55R7; 2. [FAENT iFinD

50,428,334.06  60,833,804.56  10,043,058.11  8,926,741.30  ¥EFEE; 3. L33FF 2021 EEFEIRAL AN ; 4 B RHY
REH D)
2021 FEAER = R
<7 5 BR T A 1A LR 2024 FEMRE=URER"; 2.8 MEM
60,833,804.56  10,043,058.11  8,926,741.30 /
WIER Or) MSSIREEERS; 3. 2SR 2022 S0
LATRIEE 2025 4 =B & IS ; 2 8N E
EHENTE
1263577 151.03 /7 211.76 7 189.20 /7 SN 3 REREHY (EE R SR
R o)
TPED
LUEZR 2 8 2024 SEHEIN 475 2 B EHY 2022 4
EERT AYE
136,000 93,600 64,400 58,900 AR AR BN, 3.2021 4F B TSRS
E5 IR o)
(3500 \)
% 2 BIIRIFRRH 2021-2024 45 RN H A 2%
XA A A% 2024 £ 2023 £ 2022 £ 2021 4
&1 5 s 38,620.00 32,350.00 27,890.00 25,520.00
ST 16,550.00 13,860.00 11,950.00 10,940.00
T H 34 8,920.00 7,540.00 6,420.00 5,840.00
WA 4
F RS Y 0.00 652.00 811.00 963.00
i VL T B S T 64,090.00 54,392.00 47,071.00 43,263.00
NIYEE R 182,900.00 155,400.00 134,500.00 123,600.00
A4 [ € 12,850.00 10,720.00 9,110.00 8,290.00
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[ vesgis] HrEAE 2024 4F 2023 4F 2022 4F 2021 £
GUR T 8,570.00 7,150.00 6,070.00 5,530.00
Wi H %4 5,360.00 4,500.00 3,840.00 3,490.00
FEERGS RS 0.00 259.00 325.00 381.00
AL LA 26,780.00 22,629.00 19,345.00 17,691.00
IS4 B 148,800.00 125,700.00 107,500.00 98,300.00
[ # T 64,280.00 53,650.00 45,420.00 41,280.00
GUR T 25,710.00 21,460.00 18,170.00 16,510.00
Wi H %4 0.00 953.00 1,182.00 1,408.00
A7
FREA il 93,200.00 78,743.00 66,052.00 61,248.00
AL LA 62,100.00 52,500.00 44,000.00 40,800.00
NI 0.00 953.00 1,182.00 1,408.00

(Z) FohEril Stb: B S

PRSI o bLU2 1 R I R AR U 9t 5 XURS: HAB AL AR O E PR, HEUE s I E 2 S A b 53 T 5wk iy
B S —— o5 Pk, B, (H R TR EROR; & FOBIR,  WANFRE MR, (EURICR Al 6E
550

1LHEAK

HRARK: FREhEi & = (SR SR+ I H 248 SRR HER) — 75 Shil IS 3 X 100%; Horh, 5%
MLBER, WH R EHUEIE % 2 70 SO H AR SIS (MR S+ & S+ RO BT F1) A
BN E AR 1, 57ahi S E & 1, MRy TR —

2 BB EABI A (B 2023 4E961)

RIER 1. R 2 BUE: SO TR A=A K 13,860.00 e+ 7,150.00 F7t+4Er X 21,460.00 J7 7T
=42,470.00 5 7C; Wi H & SE=HF % % 7,540.00 Hrc+# K 4,500.00 77T+ 5 2,680.00 /578=14,720.00

JIC; A ER=186.42 ot (R 1, BAHRENGTT) 5 FahiliiEEi=12,467.28 Hot (R 1, B
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RHTE) ; BIERSEE T EEI=42,470.00 X 10%=4,247.00 J77C; BIEfGHH %8 5 40=14,720.00 X
10%=1,472.00 J57C; 1F&IE0 5 tb=(4,247.00+1,472.00+186.42) <+ 12,467.28 X 100% ~ 47.4%,
3B SHT

(1) 17Xt be: BEAREHL 2023 48 47 4% s G HL, & T mimbihE LK (49 35%-40%) , {3
BT EBMIT, X—ZRFET R ——mmbilE W FRE “BRBEEIMME” 5 WO AA” [, BE
ABERTE S &5 H REI 900980 1), BASEEA 5 bLid e i RS2 B TN XURR

(2) RNIZESR: SYRNCE, B8 KIES G RE (2 68%) , A RIRZ (Z2%) , A7 Mk (4 39%) ,
S ERE R REUCEC: B RS S T E R, T m s, TR K TR I E SR 0T, B R
N EERERIER, TR E M ARSI %R,

(3) AMEULELTE : 2023 4EA RN THFAMERY 5K, B0 T KRB FEROEORHAI N S H B A 7 AT, 47.4%
AT e, BEIE IR I E %48 5 T E AU A B O A, SOBI A 7= R IR SN b F AR R R
A, ST CPIRHIRMENZE” 1 B AR,

(2) FohiRBEWRSEL: BAKEI

55 BIAREIE W o LR B ) AR 5 VA R IICEC R R, SR iR AR = R I S AR —— 5 T
e, FTRESTEERIEZSAD; G HOSR, FTREAEAEH SR A 2 XU

LHAEARSEIERIF

WA HERINE IS He=5 SRR - R REE IO X 100%; Hrh, S8R ATCR 2% 1 50,
EREENLIRNE A AR BHEAEIR (2021-2023 EEIRA 310 42.3 278, 38.7 {27t 35.0127T) &

2534

(1) EBRHIE: 2021-2023 E55SRBE IS LEE EFH, BORRRERONEE NI, 5 il
MRS TR ORISR, SRR BTt

(2) 1TlEEE: RERREE LT, H3.56%0 2023 4 5 A T mimdilE b & mw LR, RIFAH
NSTBEAER P AR, WA HERE, 2023 446 1 055 siRIMx N E I 28.87 76, w1 LEY 25 T,

RN = e, X5 AT B HDSORIRAE” IS E U T,
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(M) EERSERRTHMEE: RBRAFIEDH
ZHRE TS B PSSR HANEGETN 2 BCRY “rma P —— BRI R AN EZE = DU E
MR, XHEEZEE DU ER R TAA TR,
LHEARSHHERIE
HEANX: EHESEE R THM L R=E BB N EEF SR - B2 R T ASEEFT SR, Hep, &
MENHFHMECE % 1; B2 R T AHMEE £ 1,
2.50Ht

(1) A7k XEE: 2023 4F 16.1:1 RUEER, (IR TEHEAMATIL, ST ESEHNE W, FFammimbhalk “d&E g,
A" HIRFR, 2023 EEERKNE N, #oDFEEDEEE G TH MRS, mEEHME LS FEig o3
RS R RUE 29.7%

(2) FERRE: Arlds “FRtEEm” 4 NSHER——BERRTEA “THRTHE | “HEeE”
2023 FEE R TR 5 Lk 18.3%, mTEME, X—RIHMEREE R T "L AZRE" KT “4 R,
BRFER T AR

(3) B AERE: 16.1:1 WHRERINEHBRENE, SOESEZHM S KARE A A, SHERF]
2023 AP UEZRIK 98.5%, B TAT I 92%,

() BRIEAGEL: RIXRFERALE S

TERIBA o be B AR “CREEME” |, RPN 5B TR RIS —— 5 E AR BE AR ES, #h5E
EATR TR, Hid & o P SN E pAs
LHEARSHHERIE
HEAN: BRRA G = GEERFHNFEREA) 57 AT X 100%; Hrh, HERAS Lk —& (%
TRREER 23.5%11H42, KR GE2REIE) ) o
2.59Ht
(D) ATAT S SRR LE: BIARRHYL 2021-2023 FEREFIA & HAZELE 30.0%-30.2%, AT mimihlbE

BHXE, B &S TTLIE, RARRHHEN S E A “TRE RRE+Eh7e” |, BT & 5oy sh SRR,
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SRS T LTS T AN SEAR AR A RA RS, (AL “IEEERIR, AR AR BRI,

(2) tEAE S R T RILA: MWEEE, TEEEA S EFESAR 90% AL, *hFefEMl b A2 10%,
ERhFEREAIT “RSHEM:” FHERE,

(3) WAL SREAREE T BRI A EEM 2021 4F 2,969.42 T CE = 2023 4 3,726.84 JI 7L,
1 25.5%, [EAEABRA 5 ELIRLRARESE 30% /2, RoDIRBIZ T sl S BRI R, SKEl “EARA S #
SRR K" o A, ARDEE “REAEBEHERT BRAMTBURAR, 2023 FEEAERLH G E ARG

X 1.2%, ARTATA Y 2.5%, HE—H8RA 7RG,

R F AT G H{ENRE
NEARTSHTREIPI RO R GEshiil Gt s7ahiiE o b, EHERSEZR R THMER, 8K

AL NBERRHEE SO TERIRN, ATEEEAT 2021-2024 FEM58E (R3) | RETEE, @
WREE KRBT, AR BN N [T RIT SOERTFE,  fams iR 5 5 A E R N FEER S B,

(—) BUREEESIEIRENX

1. R EE R 5 S BB
3 3 2021-2024 4F RILIBLRRHLI 55450
iz eyl SNVSEIN 2024 4F 2023 4F 2022 4F 2021 4F
LE SRR B (25T 40.2 35.0 38.7 423
WRIE ((Z58) 2.38 1.98 2.15 2.52
NEPE 57N 148.1 142.0 135.2 120.0
O NA B (%) 95.2 94.8 93.5 92.1
THIEARAR FERTHE (27D) 68.5 56.2 49.8 58.3
H&E=E (TTM) 28.8 28.4 23.2 23.1
b e RS . (%) 49.2 474 45.1 42.8
75 BRI i L

3.60 3.56 2.66 2.32
(%)
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szl BRI 2024 4 2023 4 2022 4 2021 4
EHZS5EZHEL
15.1:1 16.1:1 32.9:1 32.1:1
%
FEFIRA . (%) 30.1 30.0 30.1 30.2
2. K T IR

LRI @S i R S S0 THETEPRAY AR LA S, BT =38 B[Rl E) B (F) 2R Bl 2%

2.Pearson HAM 2T HHERO RS SR/ T EIERIVHEIRE (r) , BAREBEE (r>0 NIEMEX,
r<0 RMHAEK, |r|>0.7 H5EMEZR) ;
EHAMEET: POtk yEZRE (X) , gRymEfEIEZRE (Y) , W Y=a+bX 8 @i
JAFEL b HIMTLEEREFE S 190X BRI RENA IR
(D) O EREE SR STIERZ
1728 G Ee S SRk BUihsR EE K Sh G 5 KRR T
(D#AFEIEL: 2021-2024 FETZEHT 5 LU 42.8% 2 49.2%, [FHARGO A B AZ M 92.1%F+ 2 95.2%,
NEIFHEM 120.0 oo/ AR 148.1 it/ N, =ZF2HBERAMEKES, FAl2 2023 Fi230H 0 & et
2.3 MED R, BOAA BIERERI 1.3 DE R, ASPERT 5.0%, RIS U6 E A R @O AT,
HEBN L= R T
(2) MRS EIHIIE
TR G L S RO A A BRI R I r=0.96 GRIEAEZR) |, A7 O AA B1F#=70.2+0.52
XTFEHF G (R?=0.92, P<0.01) , BIVESEM & LLERTH 1%, ZOAA BERET 0.52 MED A
TR & LS AP ER SRR r=0.94 (GRIEFHSS) |, [EIET7HE: A7 {E=65.8+1.66 X T75f# M i
b (R*=0.88, P<0.01) , RIVEah#H & LL & 2T 1%, AIYF={EHM 1.66 /7 7C/ Ao
50 TFANHET & EL PR @ SRR O AN R, BREE A RCR S AT K, RSELESRN
KEIRNR
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2. 5 BRI E W P S B0 RO AT R R R 2 (R
(1) #aFACEK: 2021-2023 F55 BHIREFE W 5 EEM 2.32%F+2 3.56%, HERREM 2.52 {270k 1.98 {47t
BUMRAZRFE; 2024 FIZHRMIAE 3.60%, (EEHFFEEFE 2.38 127t, #oDLERZE A EFRFHIRHE T
AR ST
(2) FERMES [EA5GIE :
55 EIAREE W S R R B r=-0.82 GROUESS) | [EIASRE: HFRE=4.86-0.81 X 5 &R ENE
Wbtk (R*=0.67, P<0.05) , BIZHLREHET 1 MED A, HFRIERD 0.81127T;
257 SR E I LR RITE 3.6% AN, BRI RELRIF 2 (Z7C A RIS (2024 4F) , T 2023 4K,
R 3.6% MR “BAZEHE
g510: FFOARENE G LI B R R A, (R A AP E R R R R S, RS b
SEASHIAE 3.6% LAPNIE R IF-FINE 1Y e fih 57
SEHESREHMILR GG A SR AR S E M
(1) #%REL: 2022-2023 FEEHE S EEHIMILRM 32.9:1 B 16.1:1, RO BERM 93.5%
FHE 94.8%, HFAIEFEIM 22.3% R 7.9%; 2024 FHRBE—HIEE 15.1:1, HFIEEK 20.2%, XEH
Hi 22 R4/ N T AAE R TN, T T HIBAEESR ), [ sh S TRE
(2) FERMES [EA5GIE :
EHESEEHM LR S5ZONA BERIHXER r=-0.91 GROMEX) | BIAFR: BOAA BESR
=102.5-0.28 X #rikb% (R*=0.83, P<0.01) , ENHMLLREREAL 1:1, BOAA BERE 0.28 NEI A
B LR 5 4 R S AR DE R B 1=-0.87 (SREUAESE) |, RAAZEFEGH/ MBI R E A R B SR U K
250 HNEERAE L (A 32:1 B&= 15:1) Wi BN E, 127 THIRENE, ASEiinl A2 4t
THLALRRE,
4 RBRIBA L5508 RS AL
(1)K : 2021-2024 FAEM A &7 ELARELE 30.0%-30.2%, FIHAALS=EM 120.0 F77C/ AF= 148.1

JITEIN, RONT BAERI 92.1%TF2E 95.2%, =FHLRFERIAZH, XGHEH “FERAN" REHEX——X
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TETRACRIEERAGS, AFEEARAEZOR, RIERRAIRSE,
(2) FHRVERRIE:
TR & S AP EMAEE RS 1=0.12 (SHIEMDS) |, SROAA BAERIHEERE r=0.15 (S51FEH
%), RIERAERSHIRAEI RN, 82T 5 T3 B ARG S5 E i,
g510: 30% e IERI A L2 “RRARE” 5 BTN (PHR, BERSTERNE, SO RS
ST NRER T
(2) ZOHER} A B THENSEIER M
LA T E S
2021-2024 4F, BERBHERTEM 58.3 (CTTlENTHZE 68.5 1278, SR LRSI RN T :

(1) Fah# G Eb ST E: 2021-2024 4728 & LA 42.8% T+ 49.2%, TW{EFRIFEK 17.5%, X
F51=0.89 GRIEM) . WK &My S ERAE. e AA” ES, HmATbER
fr——2024 72N G ELIR A 1.8 DET R, &R (TTM) M 28.4 F5 28.8, ik 7iX—#4H,

(2) BHESEBEHMILRSTE: 2022-2024 FHELRM 32.9:1 BEE 15.1:1, T{EM 49.8 {ZTHE
68.5127T, MXFE r=-0.93 GRFAEN) . HMEEmR/ MEIEL “HSRTSREMN” |, 778 ESG %
B, 2023 FixEER 16.1:1 f5, MBS LB 2.1%F 2 3.5%, HEshidiEHSK 12.9%;

(3) FaE S LS TiE: 2021-2023 FFIZEERM 2.32% T+ 5 3.56%, T{EM 58.3 {ZTTkEZE 56.2 1
JC, MXRr=-0.78 GROAEI) ; 2024 FZLRMIHENSIF=EIZT, TEETE 68.5 1278, RANHE
KTE “BUAR-BOR M —— TR ETHERE AR T, M E AT K,

2 B AL R0 FER A L5 S R

PAFEARTENEAZR (V) , FahFm bt (X1 | SHESEEHMILE (X2) | FaRmEk st (X3)

HEAER, ML TR R A
Y =256+128x1—0.85%x2—152x3 (72 =094, P< 0.01)
TS TR -

(1) PSR & LR T 1%, ™WERSN 1.28 {27t (X1 RECONIE, HE#) ;

47



BERSF SRS | Journal of Transdisciplinary Innovation and Integration

(2) EMZHEEHMELRTRAK 1.1, TEEM0.85 127t (X2 REOv, HEZF) ;

(3) FahikMEW S LR 1 M EP R, TERD 1.5210T (X3 RECOH, HEF) .

XA R A T RO EE RN T E ARG, Syl Fr e tR T iR At 1 SRR,

(M) SKELie5EERT

1.520ESS 16

(1) &KESRVEH: FahFi Gt (42.8%-49.2%) SOAA BER, AP EBBIEMER, BSR0E
KOIRE; 57 s E Wb EERRIEHITE 3.6% A, I IZBIER B R A, B E S EH LR
FE2E 15-16:1 I, WEAPIES BIAMSEM BRI, HEARA & HAELE 30% a4 AT SEIL “OA- SR 1,

(2) WEEm: FZalEm G R T, Hr R RO T E A 3 RN, 55 3R E WS e s T il
TENK; ZoRAERER, = KECRILERE 4% TERS), RIS ER IR,

2. EHER

(1) shaSIULizshEm G b 25 & s R B sl i o i — — TR o5 EAR THE 50% /54, 18I @ isUih
W5 [HARNA; R NERETE 45%-48%, -1 XRS5 Uil

(2) o7 ahiRE WS EEEIE: DL 3.6% i Lk, HELREOEHEERN, @ A3 R” o G5k
FEREh” FRTE AL, G B A S TE,

(3) #EFFEHHM I KEMESEEHMHLRAEHIE 15-18:1 XM, @i “FRMmEA e dt—Pa8
NBHIZERR, RIS 2P, & ESG 1’R¥FEES,

(4) sBACHEIIRE : EHIEFER. ESG R R i@ O bR S L (L sl (n “Esh# i i sl A

BEEK 5% ), [migthid “FARRE MERRRSET BES, RISER DT,

M. £ie5ER
(—) HAzgiL

A AR IBERBHONIFRN &, £T 2021-2024 FHMHECEIE GR 1. £ 2) , WEEhEM S, 57
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EHIRME S L, EHRSHRR R THM LR, RERRAR 5 EPO RO LR, BN S, ARG, PR
Py BTGPPSR R0 B 5 i AR SR A TSR UE 0 A, S5 & i dilE AT WA S5 AL SRIg e AL, 15 1 DA S,
o8

1.IBUh&SHS : RRfEEEAN b ARG HERER, Dl imilEe TR

FERRHL 35%MI77al# M 5 ELR AR EOR S 55 sl A AU NV R PP RE, BEAT & mmfilE L [ E £/
P, FEalfer " BT, SCRBLT RN RO, WESE, AT RTESE ERT 30%, R
b T EEEMARENE; WEEK. WERKIES S HE 50%, WEIHEHEE, SiREERE TAREROAS, X—
LEAMIRERE G 1 TSl USRIV EE RIS, OB O 5 USSR 8, Sk “REOAR, RRfdy
3K RS E A R RS,

2 RAER: RFEXEANEIGES, TR ahsy R

2023 £F 22.86% 75 MR E S ELRIH, BERRH A S5 208 ORRIDERCEEAL T madi il E M A RE X TR,
2021-2023 F4F 1 TLH SR R E WM 21.5 TTHE 28.9 7, ANTIHRARCRFSHRT, HFREE, RHREZR
FETHES, RoO3KE] KR BRE BT 5K R B 5T A R 5 T B AT E WS, A ARRE R T
ANFTEABETE, FERATRERAL 25%, FRiEd B R, #ri-E Waah LR i A B 1,

3.NHERIYEL: ZFREHH A PRALE, SUHEROANA BF

12.5:1 FEMESREERR THMLR, BERTERMTL 20 F0 ERZER, SGETESHE L 10 FE0F
AUERSFIXTR], FF&mumdhE L “EREER, IS AV ARHE MWSSEYCRE, zhbREe “ErEmm+
Fatiah " SCELAFRAFH: BiERmANEHRRRNE, RiERmEdER R T T, SREE4E /)
JRAIZERE, 2023 E R TIRREERTH B A" PPk 82 70, BoLBIRKEERAAY 4.8%, ik 7%
AL A R

4 RS RUREILICHIRE RN, SEBILRAR 55 T TR R XA

BEREHL 3.125%MIRRFIRCA & b B A THINEL 25%-35% & BEX (A RRR, (Hifd /MR, @A 1%
CREALE, SCIL T RRAE RS A TR R, BT S, REREAMORFREEMANEE, AT 90% A E;

KNFEREAIBR AR “SEMERR TR | BEREESIANIS, 2023 £F B TAEAIREUEIE 79 77, BATI-FE & 7 D E 2 .
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XA BRI, TEERAET UM, BRI T AEAE R A AR, SOEI RS EPTAC R TRRRIETT T

HEAE, 1FE575)

B

RNV AE A E B “PEMTEE” R,

(D) KEBT

ETRIBBHIRBI M, S5 G simlE L E Bm R, ASHE N ER, NEATER A 55 3l
RREMSE:

Lo dmbilE o A - -ReE” BREhRIsh SRR

(D) 2 RBHEhEA : FHX AR AR 22 S B sl B —— 257 4 7 8l o EUIAE 3000 DA, fR
PERMARSE ; WP, BB RES S R E 50% 0L L, S mmsR. B, AISERERRENA K
“WH KRGS TR BINUE], EORBEREACONERTIEU, 12771,

(2) BT PRARTIE SR LS D5 AIRIE IS b 25% Lk, 4 R aiEd ML, @it “8
AT N RN WS BT AR AT

(3) P ELER SRR R EBR S E R A TH LEREHIE 10-15 51X, FREE “FEiEE]
FMET G/ NEAIZERE, QIR TR LU, BrREHNG, BSSRPRCRANIGSE, R RIA RIS IR AR, TR
FIE

2T R A E RN AR A MES AT R

SimsmtE G A RAZET 5 “QHIKEhTR R BOWNELES, RERRHRIRBIRM, #rME R
SR “PEHIRA” BB —E AR, B2 R RNE, BUARL A FRIRERT 2T H bR, AT AR AR
AMIFHERN” “0B30nh” M4k, BeE HIEREEAN, SiEairEpcUEH, i@ sk TR IUeEmest,

T A 2R BN SEBIR BT, BE AA MBI D524 /1,

SEHR:

(1. =&, FDKIL, M0l FDIFRIE R TP RT3 R 7E—— L 1996—2001 4F 43 M T HI[]]. B
25%17%,2010,(06):98-112.DOI:10.14116/j.nkes.2010.06.003.

2. AEMHE, BF. HHMRMWH MMM EWE WA DI — — 2 F LU EEHEE R A ] MR8
7%,2025,(06):72-84.DO1:10.19654/j.cnki.cjwtyj.2025.06.006.
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Bl. & x , 8 XN . ™R m 5%z M HH: #ies5 8K 5 K [J U RE
1%,2025,46(03):110-126.D0I:10.19795/j.cnki.cn11-1166/f.2025.03.009.

4. X #H , B M & . %5 3 WhHHEBERUNH. KeggEmARSE T K A[JOLL M & Iie
M,1-15[2025-10-10]. https://doi.org/10.13762/j.cnki.cjlc.20250512.001.

[5].  MariiaAB.{2Mk G T. TEZE 5347 [D]. KR A ,2019.D01:10.27359/d..cnki.gtqgu.2019.000736.

(6. 5% H 48 . ¥ Rk oy B R % fr MURY O — — BT R E ] B Sk E B R L & 5 W
7,2012,(11):41-44.DOI:10.16011/j.cnki.jjwt.2012.11.016.
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Research on the Party Building-led Path of Sci-Tech Innovation
Competitions Empowering Rural Revitalization under the Background of
the "Hundred Counties, Thousand Towns, Ten Thousand Villages High-
Quality Development Project" —— A Case Study of the "One Core, Four

Chains, Five Dimensions" University-Local Collaborative Education
Mechanism at Guangzhou Software Institute

Zheng Shaoyong", Zhu Liangliang®, Shi Kexuan®
23 Guangzhou Software Institute, Guangzhou , Guangdong Province, China
(**23 Guangzhou Sof I Guangzhou 510990, Guangdong P China)

Abstract: This study focuses on the practical pain point of disconnection between university sci-tech innovation
competitions and rural revitalization needs under the background of the "Hundred Counties, Thousand Towns,
Ten Thousand Villages High-Quality Development Project". Taking the "One Core, Four Chains, Five
Dimensions" university-local collaborative education mechanism of Guangzhou Software Institute as a case,
it explores the Party Building-led path for sci-tech innovation competitions to empower rural
revitalization. Through literature analysis to sort out policy and theoretical contexts, empirical research to
capture county-level demand data and statistics on student association vitality, case tracking for longitudinal
observation of typical projects, and action research to dynamically adjust mechanism design, this study
constructs a four-chain collaborative framework and a five-dimensional education system centered on rural
revitalization needs.The study finds that this mechanism can effectively resolve three structural contradictions:
target decoupling, transformation fault, and loose mechanism, thereby enhancing the conversion rate of
achievements and service efficiency. Its innovations include: proposing a systematic university-local
collaborative mechanism for the first time; introducing digital tools to achieve precise demand matching; and
designing a localized practice path that provides a replicable paradigm for Party Building-led youth
engagement in rural revitalization. This has important reference significance for deepening higher education

reform and implementing national strategies.

Keywords: Hundred Counties; Thousand Towns; Ten Thousand Villages High-Quality Development Project; Sci-Tech

Innovation Competitions; Rural Revitalization; University-Local Collaboration; Party Building Leadership
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Research on the Cultivation Strategy of Craftsman Spirit Driven by Projects:
Integration of Huang Yanpei's Thought into Mathematics Teaching in
Secondary Vocational Schools

Fengfeng Long! Juanfang Pu*
(1-*Hejiang Vocational High School, Luzhou 646200, Sichuan Province, China)

Abstract: Centered on the core tenets of "combining hands with brains" and "integrating learning with doing", Huang
Yanpei's vocational education thought incorporates the concepts of "vocational equality" and "dedication to
work and solidarity in groups", which is highly consistent with the inherent requirements for cultivating the
craftsman spirit in the new era. Currently, mathematics teaching in secondary vocational schools tends to be
instrumentalized and is disconnected from professional practice, making it difficult to effectively foster
students' craftsman spirit featuring rigor, pragmatism and the pursuit of excellence. This study explores the
value of integrating Huang Yanpei's vocational education thought into secondary vocational mathematics
teaching, constructs a practical path of "cultural infiltration + project-driven", and transforms mathematics
from an abstract symbolic system into a tool for solving professional problems, thereby imperceptibly
nurturing students' craftsman spirit in the process of "doing mathematics". Adopting the methods of
theoretical construction and case analysis, this study analyzes the feasibility of this path in enhancing
students' mathematical application ability and professional identity, so as to provide references for the reform
of secondary vocational mathematics teaching and the implementation of the fundamental task of fostering

virtue through education.

Keywords: Huang Yanpei's vocational education thought; mathematics teaching in secondary vocational schools;

project-driven; craftsman spirit; Curriculum Integration
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Research on the Evolution Characteristics of Hydrological Regime and
Compound Driving Mechanisms in the Yellow River Basin from a Multi-
Scale Perspective

Luo Tao' Zeyuan Wang? Yaowei Liu® Yanxi Wu*Runyu Xia®Jiaxin Wei® Qinyuan Bai’
(1234567 anzhou University, Lanzhou,Gansu Province, China 730100)

Abstract: This study is based on long-term monitoring data from typical hydrological stations along the Yellow River,
including Tangnaihai, Lanzhou, and Lijin. By integrating multidisciplinary approaches such as hydrological
statistics, climatology, and water resource management, it systematically analyzes the characteristics of annual
runoff, daily runoff, and seasonal variations, and explores the compound driving mechanisms of natural and
Homo sapiens activities. The results indicate that the Yellow River runoff exhibits significant multi-scale
evolution characteristics: On an interannual scale, the annual runoff at Tangnaihai and Lanzhou stations showed
a fluctuating downward trend from 1960 to 2010, with multi-year averages higher upstream than downstream.
The correlation coefficient between the two stations reached 0.672, indicating a moderate positive correlation.
After the 1980s, the fluctuation amplitude increased. The cumulative anomaly curve revealed that the early
1960s to the early 1970s were a relatively wet period, while the mid-1970s to the late 1990s were a relatively
dry period. On a daily scale, during June—September 2024, the maximum flood peak flow at the upstream
Lanzhou station was 1,780 m?/s, while the downstream Lijin station recorded a peak flow of 2,330 m?/s, with
the peak occurrence time lagging behind that of Lanzhou station. Moreover, the downstream flood peak
exhibited a gentler rise and fall. On a seasonal scale, runoff was highly concentrated during the flood season
(June—September), accounting for over 75% of the total runoff at most hydrological stations, with the
Huayuankou station reaching as high as 90.3%, while the non-flood season accounted for only 9.7%.
Significant spatiotemporal differences in hydrological conditions were observed between upstream and
downstream regions, with runoff evolution influenced by a combination of natural factors (e.g., precipitation,
river morphology) and interdisciplinary anthropogenic activities (e.g., water withdrawal, reservoir regulation).
Through interdisciplinary integration and innovation, this study quantitatively reveals the evolution patterns of
runoff in the Yellow River Basin, providing a scientific basis for precise water resource management. It holds

significant implications for ecological protection and high-quality development in the Yellow River Basin.

Keywords: Yellow River Basin; hydrological regime; interdisciplinary integration; runoff evolution; driving mechanism.
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2023 1509.36 380 3.09 1174
2024 1509.26 380 3.1 1178
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Research on Intelligent Elderly Care Assistance System Based on Support
Vector Machine and Resource Optimization Allocation

Yang Guo!* Wenxuan Huang? Tao Luo®

(*?"Harbin Engineering University Heilongjiang Province Harbin City 150000,3Lanzhou University Gansu
Province Lanzhou City 730100)

Abstract: With the acceleration of global aging, how to provide efficient, personalized, and sustainable elderly care
services for elderly Homo sapiens has become an important issue. This study addresses the differences in living
habits, health conditions, and service needs of elderly Homo sapiens across different regions, utilizing Support
Vector Machine (SVM) technology to build an intelligent elderly care assistance system. By collecting and
analyzing multi-dimensional data of elderly Homo sapiens, the system conducts health monitoring and
behavior pattern recognition, achieving accurate classification of health risks and precise prediction of health
indicators, with a model classification accuracy exceeding 90% and low mean square error in the regression
model.Additionally, considering factors such as the distribution of the Homo sapiens population, the number
of service facilities, transportation accessibility, and economic levels, linear programming and multi-objective
optimization models were employed to optimize the allocation of elderly care resources. This approach aims
to improve service coverage and utility while reducing costs.The research results demonstrate that this system
can dynamically adjust service strategies based on regional characteristics and the needs of elderly Homo
sapiens, providing efficient and personalized elderly care services. It significantly enhances the quality of life

for elderly Homo sapiens and promotes harmonious social development.

Keywords: Support vector machine, linear programming model, multi-objective optimization model

91



=X RBIFF SRS | Journal of Transdisciplinary Innovation and Integration

515

BEE BH Y I AN AR ZIAE 4, FRE R C RO 2 ERVE FE N AR AR R A B ZEBGE, R (E
EERANAEBRANER T, Xk At maztt, EE Ry e Tim, WE Tt &
T ALFIER T2 DR, [1]

EHTEREN, 65 & KDL RSN DR PR KIS, IXMEE L T REEN, E5ES
M2 A B AN, MRORESONER, X5, By REMFRE SRS w7 E T
RIZRTEI, EHENDREINRRE 2T ZIRAE 2R TORREEEANNATG IR, SR ENEST
ARS5. RGN N TR R IATE G DU E R E RS, (2]

FEMBELT RN EHHE 2RSS, EREER, BARBUFHERRER R A 2 &R ER
SRR, EREEEENOLBIRNEN, FERHES WA, SBUFVBCER TITERE, e EHE
%, HTEUTEMER S, FFERBEN R, F2EENmIRELTINE, 2 RWRAEERE, R,
BTSRRI ARNYE, REERIFERFEREETTERREEFEANERTR, (2]

b, FREMBIEY K SALRRP R, BEEALSBEPANSREE, EF A S RS
FEARBE . MM RE TEANAGRE, TRIERESRENERREMHRZES), XMEERES
FEFRENMRSS B LB EE AR TR AVO B R, [3]

BEBERHA AT R R, Fll@ N TERESORII T IZ M, N FRE R iR 4t ToRmr) BB ATk, BRE
g, WREEST, ELMHENSEOR TGS T E ARG R, hids 7 RERS RN, Ed

FIFXERCR, BT DONEE NRBCEANERE, &3 MERFREIRSS, W2 RLFR R,

—. HAxRBR

(=) Bfr—
92



EERAIFSEEEM | Journal of Transdisciplinary Innovation and Integration

BN T RERARE — NG T ZAABERI T RIS REFFE MBI RS, EAFEWREI AR R EE A
MAETE SR, (EHEIRIL, ARG T KRG, BT I HdE, FATAT ORI A TR RERORAINLAR >, KBRS
&, REENBEEMECORERT, HERE, BR8BFERS. AN, ZREETFESESHWAET, KX
MRS ERGEES, DRSS ISR &R

(D) Bz

gty DIREREFFEMBI RS, RO, RS, OBMETKFERRWRHE R, wdE—1
AR, AR H AMELIFRE R R, N, BAHEMEFFERRN, BMNTESSHEXER A, fla, A0
BRI, ATDUMINARSS MG ECR, SRS IR, e BAERIX, AT ARIRIZRR T, (B8RS ST
B, BOEEANNHETRER, FN, SFKCFEREESRINE, ATRUESBUFMNE, 2B 8E TR, WiRE

IR XE R 4R N RE S S BIE AT E LRI,

—. MREBIRSZERA

(—) HRREIR

SRR ERM RSN FERRN, NRAKRMERL:

LR N G152 BAMRBEFERHA S IR IE BRI TR —E W T RS2, R
B e E BN RGUR IR S A TE LR,

2 BHRERSRAS 22 2 BRI REFFE MBI RGREWS IR A P R AR 22 22, JEIEM O VR RSP,
HARSH P RIEE.

3P A S RIREE S BNBRESY, #HXIRS, BMATETRES A A1, HAREHEE, M
REFREMBN RGN E MR R IR B R STRAN AR

4 X ZEF G MRS . BAOMREAFRMXEEE AR FAETRER, RILERFEMIRANFERR

A RIGIAEE, 1R MELAIIRSS DLl R A A XIS AR R,
93



=X RBIFF SRS | Journal of Transdisciplinary Innovation and Integration

5.BERRFSMBUEA: BANMRRBUN 2 H M RBESHE REF E MR AN R ERRIE R, FRHED

LB, AR RS AT B R AR5 Y S M

(Z) ZEIRA

A X
X FHIEFERE, GARER, MR, O, P ERKSER
y HARE R, FrREBERE (5325KE5)
y* TR H ARAR B E
Xtrain WIZRERRHE R R
Xtest X S RFALE R P
ytrain WIS B bRAE &
ytest N ER EbR R &
a SVM BRI RIS B H S
w SVM R =R ]
b SVM Y i) i B I
c SVM IR IERIE S50
¢ SVM ARG R B
K (xi, xj) ZEREL, T B B w2 A
AUC ROC ih&k FHEIfH, #if28rnitee
ROC BUCE BRERAIERILR, DRSS R
TPR HBAME®R (True Positive Rate)
FPR BpEE= (False Positive Rate)
MSE ¥HiR2% (Mean Squared Error) , FFIFGEITEANE:GE
svM XHFFEML (Support Vector Machine)
SVR XFeAEES (Support Vector Regression)
sve KFmES2 (Support Vector Classification)

=. RN

(—) HARBE

94



EERAIFSEEEM | Journal of Transdisciplinary Innovation and Integration

B, BATAREIERRE N, B, $—PRIE S EENRRNAETTIRSH XA 24 HHE, 7K,
BATEARAE TR B EIX—F1 B, BATA AL BRI TEMTTIER, MR AEEEE AR B S B A
EPMERRHAE, X UISET XM R T RIEBCSHAFE, AT LSS B IE S SRHE, 0
IEANSR AR, HEESIMERES, X ERMIERERS B 2 e B AR N RER A TR IR, O e SRR T 17
A ISR,

FERPUFEST SR B, FRATAIM SVM RIRE LA R I ST N PN, SVM BIEBA 58 KR 70250
[EFREST, RERSMERHIINGN B S NRRRESRTITh, FHINHEARNEEES, ELIE% SVM 2%, Wik
WS C TR B, AT AU AR A PERE, $2 m M A R

Ba, FEMERETFAS SOUICIT B, BB 22 SRS )5 IR PG AR AR PERI R, JFARSE I P S B0 A T
BE— BRI,

(D) REET

N TR —DNER R DKIAN T R TULREENEREFFE MBI RS, A DA SRmENL (SVM) Bkt

B HNEAESS, Fal2 @R A T RGN rrgissiRan i f H SVM A R SR I

7

IR Cillbe SSFULGSE

1.1 ACPHERIE : X TUCREINEEE, HE/efE TR R AN, RYEEBIRAIR R, AT DUR e IR
PRIZRALFHER A,

L2 MR EE: S TRIRPREE, TEHTRGIMCE, SR EARER B T IREHE, AN RS
RIS, 7R EARESC PR S DU AT A FREAZ 1E

L3 —ft: T AREE 2 W ENNTEE AT REFAEESR, N T ESEIRENS 8 i sthAC B L R,
T B TR — (A B, @I KRRy Al — RUZVEHE,  w] DAEBR B0 AL 520,

2 FHE TR
95



=X RBIFF SRS | Journal of Transdisciplinary Innovation and Integration

NT MEGEEEE PR BOS R A E B ERAE. FAMERMEXME 2. Mot (PCA) F75TAIEEL
HEENERORSFAETE R BACIRE, RHERese: SAMHERIE TR, WRURIEMEK R, Wi BU/R 2/
MXRAREEE, HERES E5 NEFORSHATE R 2 Z FAHEE, IR AR @ ARHE, 7] DU R
RN, REBAINIZREN . XN T e 4E8dE, AT DCRA T o 77 A TR 4E, PCA JlId Ll 2 ks [ 4f
BRI AR R GE, (E1SHTHY AR AR GERES e R B /5 22, XA, TRATTA] PAE 77 ZZHOR I T 1
N, IR D EHERIAERE, [4]

PANXEET 5P, MIERES IR RIS SRHE, GTEaIsREfaE. HE AN, RyENE
FENBEFANA RSB, T DS — 285 SRHE. BN, AT DS TS ANTE SN 8] T 3R 4R T 5l 58
JEFREL AT ERRIN AV PE AR oL & T M IR A A M Fe s . IX SR S RHIE RE 6 B0 T M S 2 A N AR R LA
EREPE o

PR T IS E SRHESS, A AR R R TH S, B2 RNAE TN, 7] UM —2E55HY,
XRRIUH BRI,

3 FHIETAE

NT WEGEEHE IR BOS R A E B ERRIE. FAMERMEXME 2. FMa 0t (PCA) F75TRIZE
HEENERORSHAETE R BARIRE, RHERese: AMHEIEITIE, WRURIEMEK RS, Wi BU/R S/
MRAREE, HERES E5 NEFORSHATE R 2 Z FAHEE, IR MR @ AYRHE, ] DU R
RN, REBAINIZRES . XN T e 4E8dE, AT DCRAH T o 77 A TR 4E, PCA JlId Ll 2 ks [ 4f
BB AR R GE, (E1SHTHY AR AR GURES e R LB /5 22, XA, TRATTAT PAE 77 ZZHORIY T o1
N, MR D EHERIAERE, [4]

PANFEET S5 P, MIERES IR R I E SRHE, GTEaIsREfaE. HE SIS, HYENE
ENBEFANA RSB, AT DUEIE — 25 SRHIE. BN, AT DS TS ANTE SN 8] T 3R 4R T 5l 58

JETEEY BT IR AR (AR AR o B T SRR AL A PP AR X SRFIERENS B i b S B £ N O RREAR LA
96



EERAIFSEEEM | Journal of Transdisciplinary Innovation and Integration

GRED IS

PR TSR ARHMES, R AR RRRHETH S, B ZANFENAETTX, AT DU — 255,

XA FIHIAF AL

4 BN 5112k

TR SVM BN GE RN S5 AT 0 ey, AT id DA 75 20k B

4.1 SVM JFE iR SVM 2 — A &5 S 5F0E, JE B — M i@ Frik ARG, EAREIERT 2

RITEOLT, SVM (ST R R RS w2 [ R A T2t #l. (5]

4.2 AR5
4.2.1 5p2R(AE: A SVM TR AR, Ehan BEem,

4.2.2 [AlJAMEIRE: W H SVR (S8 [l ) AR 2 4 NRORE G, O Ref 45,

n
1
min,, ,=wiw +C ) & subjecttoy;(WTep(x;)+b)=>1—-¢,& =0
w,b2 i ] Yi i i Si
i=1

Hrp, SCS ZIENSEL, Vxi_@fagthiAs &, Iphi BAAREL
5. MEREPES S UL

FAER k-fold ZZERUETT TR AL SVM RBRIARRE MERIHERRTE, FRATES A% SVM IS8, aniEnl

S8 C LR BEA, DUREIELFATINECR, R, ROV R, 1 R GEE KRR A AR B

M FIRERE, MRERBH— P IER S, (6]

(2) &RDR

97



BRI 5REHF | Journal of Transdisciplinary Innovation and Integration

IN uy HARx wh Baen e

e

T et
AR 2

o
»

1 BdEa

M EEFTBES, NEKEREEFEAFHATR 2 HIER, ATUE:

ARG B ER, 4 ANNERENTE 75 FH1 85 ¥ /ith, 60 £ 90 & A NN D, XF#
B, FEMRSHFZEEIRRHAZ 75-85 & Z RINEFE N,

2 MRFCRTLM . EEANRRFR RS, BAERBEIRGIE 2 5-8 ZAREEANBERZ, £H
KERPEFENIIE R DA w4

3. BhRe o0 . BEANRBEIREN K2 EP IR &I (8-10 79) FIHEEPES) (4-6 43) , ARIFS (1-3 77)
RANEEL D, BRKE D EE N RABEFHITTEIEET,

A ZZIEERE AT . HATRERE MG R, KEEFE AR TRRER S (8-10 77) , BHAHPEFEAN
HIHATRER AR, RIAFFEMRSS TE RN A L TE SR,

5. 250 IR : ZUFIRGUEEF NBHAT 2IPIR LS, B4 NNEFHRIELF F78 8-10) ,
M—LEE NNETHIRERZE P28 2-4) .

6. MUX . BN EE AR 1 FIX K 2, RIAXEX BN FEARSSHIFTRATREE R, TEEL LR
AN

i bR, IXEEE RN A EFA R AL T HE AR SR E RS RIS HRAE, @ BdE o, FATATEL

P T REE NI R, MWMILCRTRECE, ML, @SRsREmss.
98



BERAF SRS | Journal of Transdisciplinary Innovation and Integration

TRRE SRR

TERY

B 2 RX A FRREI A

MEFFR DB, ARMIXETRER A, X 1 MXEK 2 fEFRRIA 1 EFR R ERSEHER

Bz, HpXE 2 (BT 14 4, KR 1 NTE 10 N, FoRIA 2 (FPEEFRR) 1EM X 74 A

eyfy, DI 2 B TR 1o FRoRIA 3 (k) 1EXIR 2 AR 2 T X8R 1, RUAXE 2 lmEmHRES

NEZ, BUKE, X2 NFREOVES HaFTREBIECR, TR EEZERNRS A

Pt

3 RIS

FEBRT EARTRR I ATLAER], ToRIA 1 CGEMTR) NSERS, I 251, N
99



=X RBIFF SRS | Journal of Transdisciplinary Innovation and Integration

REEDPEENNITHRANERTE R, FREA 2 (FEFR) MTRER 3 (BFER) WABAED, 2HlE
10-15 PNz il, XK, EMRIGRERSN, BFTRRNMIENER, FRBEZERESEN ST REE AR

PRURLBOFENNT ARV

LR

4 ©
neEaR

4 {EBERIL SR ENRE T R REA 1

FEBER T BRI S B REEAR RITR R A0 16 Dl B EoR, BRGNS EhRE P o (52
10 7)) WIEFEANTEERAETRIA 1M 3, MItoEt Bk 1-3 7)) BEFEABDHERXM DR KE
A, fRkEA 2 REE NERIRDUNS SN RE I PP RZAERSEAKT (4-7 7)o IXRM, BRI EhRE

BArEENBREMTR S, B BT & REHE, FEERILRS,

100



BERAF SRS | Journal of Transdisciplinary Innovation and Integration

AERRUUTROR R 24

gzlﬂ |Hl

5 RRHEHCRILII R\

FERR TR R RER MG, nIDAEH, BERIUED N 1-10 FBEAEST RIS HL)

*
3

- w LR

LERIRnnni:

~

<

Ho3th, HofmBont s, @EROFDN 5 F1 7 MEFEANBEAERTRIE 1 iz, m@RIRIiTsh 3 il
10 B ANAETRIA 3 iz, RXRA, REEFEANRBIRNERER, HEMIESTRRIEHE 216 A

A—ERIMAE, TREMRIEBARRREORDL, s PERIIRSS 755, DA 4r il e E 4 ARI7R K.

HATIARCCHRLE
10 ’
td
”
td
’I
-
e ’
I' 1
’l
rd
g 06 ,/’
£ -
3 -7
J!
04 ,l'
”
f”
< s
s gl 2H) 1 M - 0.52)
o —— 2B 2 (NC =0 44)
e — A% 3 G = 0.48)
00 T ¥ ¥ T
) 02 04 e s 1.0
HEET

6 &FEHIH ROC ik

ME—KE AT LA, REZEHIF ROC #hZR M, 250 1 # ROC #iLk MM (AUC) 4 0.52, BTk

HUBIIEY 0.5, FRAAPEMBEAIN A 1 AFINES A 05, EFFAEE, 25 2 M35 3 (9 AUC #5974 0.44, KT

101



=X RBIFF SRS | Journal of Transdisciplinary Innovation and Integration

0.5, FRHIBADHIZ I AA R FPERER 2, BEEAWBEIEN, XATER M TR AFHENEERZ, T
RRAME DA 3 iX B2, EACRE, HATRAIHE 2 GRS Rk, FEE— D IMARHE TREMERZS

B, T IBR

NZE vs MREmER

UL LU
“

v y v
2.3 ac P A 20 I8
AR S

7 ESE vs T e XU

REETR T B R X  FfE e XUR: A LR 0, MEIFRR] DAE Y, FME S B SHE 2 [R] 2 EL A R A
LRMERAR, KRR T XML, RATIMERAERIEEGS . R REOEST, RERVD, WAL
JREDXURS: T 00 75 T B R AP RO PERE . 28T, B0 sl B X A £k, TR EAEA BTN AE —E 2. SMATT S,

RRAULE (R RREXURS: Pt _b SR BERAT, (HIETRHE — P LA LA D A REA I IR 22, 1 e B (A L A R FE AR E 1

. RERY RSMHA

(—) ZETE

FERHEERN B, BAREANCOBYE, &5 e, RS RMEEGE OB MR U, X BRI
THREER TIREMSS TR, AR NMBES IR 2 E R, bE, I EdREEr s, O1mRE

TR BRRANERTE, SR BEE St
102



EERAIFSEEEM | Journal of Transdisciplinary Innovation and Integration

FEFAE TN B, BT oL ZE UM EER AR BCCHE, IXERER BRI EFRE
MRS RGBS RN, FATEATRAER S, EARREIRER —REE RRTEL, DU S A 25 A A 3=
FRENRSS BRI

TR, BATELFIRMAER, MHLMEMXeZ BT, 6 RIBRAM N RIS E R
R RAFNARSS BRI B, X — BRI BhERA 1S B BB TR, MROR BT IR YA RN FAFI AR 55 B & 42
Tto

N T BEIERRIA R TIERIRCR, BATRA TR, @R, RN AEAN O RER, &5 2a)F
HZEXFREMRSS T K S BB, FEEH RGN T RIS TR 5 # N 2 RIEh AL, Edk
o, BANPESF IR E T RABCR, BAEIRSS MR, ARG AT R P IR R S SR BB A

TIPSR, BAOTHE BRSNS, BRI BABORSRE . XN 5 EARE T R B IR
FARCRRBE TR IR MEE, B BORS RSN T SR, ZOESE MRS Rt R, DASKBISREARRIIFEL UL
MR, BNERSRE S EMRTERS IR, SRR AR, NEENRHE ISR,

(2) BB

RN ATRRSE, AR AR SRR R, ZE B BA L, IRS5 WL, ZOEMmaiKFFR R,
DA R B :

LAGTRGHIEE B ARNEZ B, ARSI, BERMAMEL, FFUERASEEE, Bk
87 DA R

11 ANH#dE: WERAHIX AN DFEREEH, A\ D SR,

1.2 2578 #iX GDP, ASIWN. AR ARG AE TR E MRS 173 e,

1.3 R55ieiti: A FRER. HXRFHOLIEE, ME, RFREN.

1.4 Z5@8dE: AHEOEE X, OBERE, 8 THRA AN,

BADEEBAREVER PACEL TG, WERARECEE, SR EATSE, N,
103



=X RBIFF SRS | Journal of Transdisciplinary Innovation and Integration

2. FHIE TR S IR AR

TEMEFFER RN BRI 2/, FMETRREXREBEN P, B MNERIBIEE PR 557 E
JRS5 Ta RANLE oA 2R O RFAE

B, FHEER, AT oMU T RIS, BAmEHALE SRR REHRIFE. A DRHE
AIREEAEEE N DL, NOEEMA LR, ENERRE TIRERSHITHR KB, S5FRHEN GDP,
NITHA N FRE AR SS S AT RE I A UL, IS5 IRMAFIE, R ERRBEBMAIE, HE T IRSSHIE 570
Filo SERFIE NI S AR 2RSS B AT 3 PR AN A

HIR, FHEFH, ARNFHEEERA AR ENNTEE, XSRS, Kk, BAI7Zx
FHEEATIA— L, Ree T HEm —RE b X8, ARFHEEBEUPIREAREEMEH, thERRU
17 EBAniE A

PRIRA AR

FEFEMR TRAE TR G, BATAT DU BRI AR EC B R E IR, X, AR T LMK 2 B AR
MACTTTE, AR 55 8 5 R AR B Ao

FEZMEMXI a2 AR 7%, Bl B SR8 BRI AR AL S R AR 55 38R -

n n
max Ui X; — CiXi
Xi
i=1 i=1
n
S.t.E aijxi = b],] = 1, v, m
i=1

x;=20,i=1,..,n

Hr, x FORESE NN E AR, v FRZREARRON, ¢ BRRE, a; BURRL,
by REHEAER.

TellT T — /N EARBREL, TR B R BRI Z A, IASEBIVER (LA,

TRl DEH B 1 — 2y AR, VIR RLR ARG, R — 20 IR NI sk st

2ie, B
104



EERAIFSEEEM | Journal of Transdisciplinary Innovation and Integration

Yi = 1naijxi = bj

Hrraij RAIRZRE, bj @HFIEF K. Mo, BANEEREGNXISECE N EREERENA, Hixi >0,

3 AR P A

T BUE SR IROCAAS R A PRI R, T 77 B A AU S5 SR [F] A9 B IR AT BT 38 s
SV ER S PN (YT SR

Pt R ARIE R F AN KR SR sh 5 R 2RI D RTRERI AR i, RIS X eS8, FAT]
Al DOSHTILE AR AE L R HIRI, TIPS B MERIEN Y, RS ASEUINIEH RStsh 177 77 ERERR
5 KRG BN & BRI EhASZE ., IXFNTT 5] DU 2 RGP Y S RN RE AR 50, AT B DR ff St P A SR T Al
S5 i RAE R B o

TERRUE AR, BATFRZER R FR P IREC B 77 T, TR GRS E R, A . P

WEEE, ik

&R

i RBE NG R NS BTSRRI LR, &Rt 8 IR 55 s v A IR 55 RE 0 RO B 2 AE R,
JEAR S FER SO 5 SURA R EE, TG BRIRIRA S 2RISR 5. AP T B U Sk 7 FH R AR S

AR IARRZANIEAN, RIFMEIRGS RNEZESE, IFESAIE T RIRBCR, GRS EER. AR T,

F RS 4]:
RS HZ N3
HER=—
RFESR AL
o JSEygie!
AR b =
AR

(Z) RBFIESRRMK
BT RIFITAEEE R, HlE BRSNS MR KA BTG A RCR A BRI iC, B BRI I SO
SEIE K IR S5 Wt 152

() ERD

105



EERSIF SRS | Journal of Transdisciplinary Innovation and Integration

el LA L O sEdLOlx

et TEET ] et | L

]
" L
o
CRT
: g
T
&
T Tea
;
e . L
.

8 HXIgdEIn o h &

ME—IRERTDAEH, SXBIEENDDMAAE S, X2 FIXE 4 FEFENARZ, @ 100 A,
X8R 5, 6, 7 FXIRAVEE N AR, ZHE N RIS A A0 Al RE S 1 IX L2 DX A 78 A AT, eS| T8
ZHEENEE, 2R, XMERERXEXIEN FFEMRSTHITRRER, 2 E 2 IR 2 EF A
Ko

BRERR T RXIBIANORE, TAER], X2 fXKE 3 ’AOBERES, 5l 400 NP
B, XI5 X 7 BN EEEEL, KT 200 N/ FTAR, @A R XIS ATREm 6 R IR E MRS T
51, BOMANDEE SERE B ERAEEAC 2, WRFRENER, Fit, EXEXE, FHERRIRER
RH & B EARSS B e R

B IKE R 7S XIS ARSS B, XK 2 FIXI 6 MRS IRk i 2, 9l 17 4, Xk 7 /Y

MR D, AEARE] 10 D XRAXI 2 FXIEK 6 £ ERFRMAIECE AR B e, RENSHLF

106



EERAIFSEEEM | Journal of Transdisciplinary Innovation and Integration

i R EENT R, MRS IR DRI, WX 7, TREEINEEBEM R, DHRTHIRS KT, e
S YNINERETS &

SEPYSKE R T A IR A H @ 255, DX 1 X 7 A @ i ik, #i 1 (100%8 &) |
X3 10 B AHIBE SRR, BT 0.6, XEM, AHEEEREEOXE, EEANBITENERN, 6
AP Z AT R A RS, MIAHEOEE SR BRI, FESGE B, JETHHTEERE, WMREFEA
RERS 77 REHBERTT 26 X IR 55 AT

LR LR, IXPUSKE S T A DIREEHEN DG, NHEE, RS IRMECER N~ SO@ 25 R 5 77 2

Z At TR N

S BN BN BN BN SN EESN BRSNS BN — |
b el R mae R R mas? Ry & 2 (LY
aw

B9 &I IR D BC A

MERTEAE Y, SDIREMABRIRD A ERZES, X 2 MSEIRDACR &, I8F) 25 807, X5ZXBH&
ANBEEMSEEN BB XK 6 FIBIRRC A, Kbk 7 HAD S B EHE N DRSS BT Ko X
B 1 AN 3 MBI A A, (EIS(RT X4 2 FIXI 6, IXLEXIRBE IR 7B AY S E R BN IEFRE MRS 7K
FEER, FREEZHRFRARBREFEANNT R, MKk, X5, 7. 8 M9 WBIRDECAUR, XATFES HAMR

MANHEEMEFENOBA R, XEXIRAFFERSS OB, R skEtiD,

107



EZRAEHSRATZ | Journal of Transdisciplinary Innovation and Integration

HRES B R4

]|
41

R o€ 13 Rigs =i > =g =g et 1] g 5 10

B 10 &I AR AE

FEER T A XA EAE G, FTRAEH, X2 FIXKE 3 BRI A s, et 1 i 2 X IR AE 77
B LR ER AR @ ER, XIR 2 FRHNAE] 80 FAfL, RAthE R, T 40 B, XRITZXIIEFREMRS
EBRATRERIR, FRBRE TR SRRSO, X1 XK 6 FSSOH A RSA thig e, (EART X8 2 FlX i
3o IXEEKIRAE BRIRB AN _BIRE 7 HAr -1, WafR 7RSS B e eI Al Resett, XA 4 MIX I 7 B3R
FIBRAEAR, S T HAN B NIFREIRSS TR, Rinl 2 X 7, BOHMSALIRR, RFHAFRERSS BRI
ANFREBA K XI5 MIXIK 9 BIHMAA 5, Rt 7 HIEHRIFRERSF R, BARE, XK

FIBRA DRI, BIRAHR A ZAHICECH), SRR XIS 738 Z R BRI ARNE @RS RO, K

SRR A D
R LR
X5 YNEE S ZEAND ANHGDP RS UEEE  ASCEA SR RACB R SO B
X 8 1 202 2255 40939 16 0.99 451 2236 19.54
X35 2 448 122,41 39769 16 0.73 24.48 89.77  20.12
X4 3 370 81.48 48693 19 0.93 16.30 7578 19.51

108



EERAIFSEEEM | Journal of Transdisciplinary Innovation and Integration

X3 UNEED ZEAND A¥GDP  RSEMAE  ATWEERER RAFIESE % AR
XI5 4 206 49.77 26396 18 0.84 9.95 41.82 34.10
X 45 5 171 17.80 49419 18 0.73 3.56 12.91 18.21
X% 6 288 84.67 47480 19 0.51 16.93 42.89 20.01
Xk 7 120 31.98 28666 18 0.97 6.40 31.05 31.40
X1 8 202 28.78 45658 7 0.78 5.76 22.49 7.67
X3 9 221 30.14 38942 16 0.69 6.03 20.88 20.54
X% 10 314 42.92 44233 11 0.51 8.58 21.80 12.43

FRETR TR ANORE, BHFEAD. A GDP. MRS EMEE, AHEHE &R ARG IR
P BB AT AR 75 T B IR R A BATHR L T — MR TS X8R E B IR AC BRI A

B, FANAILER], ANOEEMEEANORBENFKIRZ WA ETREZER, fla, X2 ADEE
FIEFEN ORI, XA RERME Z XN SR E RS TR EER, AR, AYY GDP HYZE SRt 74 XI5
KBFRIBCPRIAE, XATRERE MR E MRS MG RE IR,

TERRSS WA B A A AR SR 7, & XIS MR R R R ARSI TR 2 1 X I8 R] RERES
REEEREAFFEMRSS, AR 255 & I 3 T AN HATHE SRS .

A TRIR I BC, FRATTAT DA 25 DI R R SA A BT AR RO %5 9 X BT REAE VS IR C & S
BHL, RENS A RO R EFE NI R, TRAE Y DX AT RE il B RRIZE TR ), 7% SR B M Bt i
(=W

ETFLUE M, BATATDARH DURE: N T EFEANONRZ BATTEN AR, MATKIFERS B

A, TRERGFERMAEEMTR, HIAEOEMSE, DA E L e EE AR [5].

I, FEFZFRMUERBAIITHERBERZ

(—)REATTIE DR
109



=X RBIFF SRS | Journal of Transdisciplinary Innovation and Integration

1.1 BfEAEat g

BB EIRIA S T ANO, &0, IRSRIERCBFEZANIHE, ATAHRE T FE 5 BRI
FIEERI ST, B BB VeI, AR R T SR FRATERE, BRI R TR At T RS s
fitlo

1.2 FHMETREAR

TERHIE TREM B, BANSH THID AL RIS S5, MR EBYE IR B 5 772 R 7 KA
BRI, IXSERHEAR AR, 1 EAEDS R SE PRt Ui 2 MR S e, B RHIE SR A
i, FRATE SR T B AR R AT S0k, R AE T AR A RS TR TREDS T MR bR IR 72 IR 55 (0 13t 75
RER, NEFERMIRME I3,

1.3 BRMARES

AR LM 52 BRI 77 T R R IR AR, %75 e B ELT T2 N 3R 3 B )
W, B E AT B AR BT GEE, FATREAS IR T BRI R, FRATTES T AR W X3 22
SRR SS T SRIEN AL, A B BRI RIE M, SRS & R (A RATRE S i th AT &
SRIE IR E TR, NSRBI RR AR A,

1.4 BALURIPEAL 77 1R E

N T BB E ARG R, BT A TR BRI R R SR B 7 5, B SR RSt
BASINE 7715, BATREGS B Z FRTREMIAKIENL, FFPRE AR T BAEIX LG FIRI, BRATEMER T
ARESTB R, FARRRES ORI P 6 T B SRR 2 THT PG 77 RIRSUR . BLURIIEAS 77 IR E M (A FRATTRE RS
R T AR RIURNE ), SiliE B A I BOR @IS T IR I kAR,

(Z) BEREWNS1TE

1.1 IsEEdER MRS

N T PR E R ERRTIRER, BT Z AR BRI R S A, @I R R IR 2570
110



EERAIFSEEEM | Journal of Transdisciplinary Innovation and Integration

FAITRT ASKECE 225 BRSO R 04T, FRATIE TR BAR AR =AM E, FTRUE RN, 4255
PERI AR

1.2 e BRI B SRS

HP BRI BRI PEAE SR, FATTRT DA B AR Y B IRRC B R, BN, FATTRT DURHEAR 5 78 25 M A
Rt A PR AR PP AR R XU R 55 7 SRRIARSS RE T, B IR BRI /7 e TRATTIERT DO RFBRA A S
RN, KRREEANITR, HlEH N PERIIRSS K,

1.3 INGRBORS | SA1 3

TN FERRIR BN, FATFHEIRBERS | SR, BUFAT DA G A SCBOR RIS ik St =
AN FFEMSS TR, 1R IR HEAREIIRITR, BURFIE AT AR GEBOMIG, BB S SR R PR 55
FASFIR MRS RO, BURFIE AT DUDNBE I A AEAS T, MIRARSS BRI L2,

L4 REARSEE

T AEE AT R R, BFEEREARSEE, W IREEMEAE TE, AT DU AR
FREANRAEAZE, FAEA] A A RS 5 7R IR IR RS I ok, $R ARG MRS
Rtk B R AT DA S BRI A AR E AT, WAL S A BT &

Z5i0: W IR A IR E R R BIR BB R AT RBOREINEATS), BlTAN SRR e R R ER
HAEEN AN E, B IEEE R EME S, RARIRN E RIS, INRBCRS | SR AR S ANS 5

S, BATA] DA PSR E R RR R RN, AR AR B L 2 T ST R AT IR 55 PRI,

N BESRE
(=) EERGEM
1.t

AW AR REFFE MBI RSN BRIRA B B 277 R, B, BT XRmEN (SVM) K8
111



=X RBIFF SRS | Journal of Transdisciplinary Innovation and Integration

REFREMBI R G REN A RO S 7 Hs R AU BB, @ R E TAEAIBUETUACH, AT DAMESE N BYAETE ST 15
FE ORI R FRBOCTEARHIE,  HEAT HERRA R HE XU 70 B AN IR R FE AR TN, AU S e (90% LA E) FMIKEy 77
TR 2 R HAE LR F A A e B T S e,

ZARGRE SRR LN BRSNS AR S KM, AL R B, HH MR 2B IRE, KK
A TEFENNEERE, FRCAERR LM Z B U7k, Sa Naam, RS IR, 28
(EFEEEANETKFER R, ST SR & B E, WU, BATRE R RILIRSS R, B IMLIBE A,
HPRARSS R PTHFSMEAN m R e, BHUFITPAG S5 R BoR, A DAY BETRAC B B s, RSB SR EER S, S
AIGEIE Rl

IXPEET BRI AN IR SRR GE, NMUBEBARBIRSSRER, ICRER VS E A, BAT TZH R RS
Rt SRS, ERestE M RgGMBERMASALET e NLERE IR, & T — &l b
PACRIATRSNFREIRS KRR, RSN FFERSH @R EER,

2.0k

REARMFRAISAAE 2 TR 0, HWFE LR 20, B, BRAIAVERE & R A T BdE i B Al
FERME, FEBIRFAERREIRS, ATRER N AR MR S M, A, B REFRE B R G RR LN RN
4, REMNERMMBARZER R, MIZERNE LR T TR E R,

TESERRARE H, AIREIB IR RN A, T2 ™ R B PR IPHE TR 1B M SR AN . SRR
B IRAE B R R, BAESEPRR A, AIRESZBNIBOR. R 2R RAEN, SEBRARISLPRRYL
REWHFEER.

(—) 1RBUEr

N THET AR R REFR E R B R AL R TR B SR, FE R 7T HAET ., &5k, BERETE
NN B NSRRI =6, (R BR AR, 12 B0 R P SE

IS FRE MR S5 R AR EE, TRTHIRSS AT R, R E AR AR ARLTR R, [N, il SRR RE
112



EERAIFSEEEM | Journal of Transdisciplinary Innovation and Integration

FEMFWIBER, SR BIFH A, REEBERTT SRR,
S RPHFREMEA RS, XRS5 BRGNS, RTHIRSS TR MESEE, @l
ZREEMEE, RN EREFFERSSIIANIIIESZE, HahHAE2ETEE NN AL R,
FVOTRRITE, (A FZERH XA DCET MK, SISO, e R RAR
PR R, @I DA A, 1R R E MBI R SN B IR AC B AR RE U5 (£ 2 ETE RN, fRTHEFEA

MAER R, REE ISR,

BE L

M. KR ANTHERERNFZRS: S, 8 R85 K2 [J/OL]. R ILA& T 5 % # ,1-10[2025-12-
25].https://link.cnki.net/urlid/23.1564.F.20251222.1549.002.

(2. #=F. EEANUATRDERBSAES —ETHURBHEAHRR [T] AL SRR 544, 2025,19(04):27-31+60.

[3].  fl%, 5P, M, 5. RREFE NS5 EEFRERS BIESTNNIDREGEMERDIZL [ J]. hE R BEAGE,2025,42(06):697-
700.

(4], HEBEe, KEIE, WAE, F. BEVLARMS SRR EALE B S 8 RS R 48 A FRE MR S5 33K 19 BB 72 (). A I LA 48
11,2022,39(03):426-428+431.

(5. 2. ETHERENNEZENEERSERNBEIHGR[D].M/RIER L K,2023.D01:10.27787/d.cnki.ghrbs.2023.000658.
[6]. BRI 78 BP9 5 5C B D]. B PRAIREE K °#,2021.D01:10.27675/d .cnki.geydx.2021.001145.

(7. ZJEIE, BTRE. FET SR RALA) IR OR R R AR L VR [T]. 18 R R BRI (HE SRR, 2020,23(01):104-
108.DOI:10.13582/j.cnki.1672-7835.2020.01.014.

113



EEROIF SIS | Journal of Transdisciplinary Innovation and Integration

A2l AL TRREPER BB MEE “=Friddt” Ze2rIsEps
it 1 e

(2P AT E g2 P9I P 646200)

# B ARFAHA, £5 TBa” PREBBFERZMMELTER. REKIRSEE, EXLUSEHIREIA
M RERMKIFR NARILE 2024 F “ALERWRELIFABTES BRSMH, BEEMI AINS
REER. BRUIENEES, KB “BNRFESRANALE. HFERSERFRRET. TNER
S5MERKENL ZKER, BERHE BB, RMUB4E. SkER" NNBME, REWRE “&
RUENSIEERRE. ML Ee. ST BY @R BFERR, HES (FEREHIEX) F
RIELHIIIER, MRKREE, ZBRFEHPRERBEFEN “BIRAMIAEER &R “LIREFEFT
NEBF R BRH AR ERISKRSE o

RE0E: EMR AL PREE; MRS SHBERE; TREREE

DOI: 10.64549/jtii.v1i1.33

{EEREITT: TEI85(1990—), &, 78, HRBBSEEHIM.
BIAEE: R, (1988—), 5, &F, FRKFSEFTHIM.

114



EEROIF SIS | Journal of Transdisciplinary Innovation and Integration

Research on the Path of Generative AI-Empowered Personalized
"Three-Stage Progressive" Teaching in Secondary Vocational Ideological
and Political Education

Juanfang Pu! Fengfeng Long?”
(*Hejiang Vocational High School, Luzhou 646200, Sichuan Province, China)

Abstract: In the digital era, the traditional indoctrinative ideological and political teaching in secondary vocational
schools has been increasingly incompatible with the cognitive characteristics and developmental demands of
secondary vocational students, due to its neglect of personalized needs and detachment from in-situ practices.
Guided by the 2024 policy orientation of "Artificial Intelligence Empowering the Innovative Education
Ecosystem", this study focuses on the multimodal generation and contextual response capabilities of
generative Al It first analyzes three core predicaments: the imbalance between teachers' professional literacy
and technological application, the disconnection between teaching objectives and practical needs, and the
misalignment between evaluation systems and students' individualized growth. Subsequently, it reconstructs
the application value of generative Al in stimulating learning interest, deepening critical thinking, and
adapting to individual differences. Finally, a "Three-Stage Progressive" teaching path is constructed,
featuring "generating dynamic question chains, building structured scaffolding, and establishing diversified
evaluation chains", with its effectiveness verified through practical cases from courses such as Socialism with
Chinese Characteristics. The research indicates that this path can promote the transformation of secondary
vocational ideological and political teaching from "off-site knowledge transmission" to "in-situ literacy

cultivation", providing an operable practical paradigm for its digital transformation.

Keywords . Generative Al; Secondary Vocational Ideological and Political Education; Personalized Teaching;

Three-Stage Progressive Teaching; In-situ Literacy Cultivation
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Practice and Exploration of Five-Dimensional Integrated Education System
Driving High-Quality Development of Dual-Campus Universities Under
the Background of the "Double Hundred Project" —— A Case Study of the
"1+2+5" Work Model of the Youth League Committee of Guangzhou
Software Institute

Zheng Shaoyong! , Zhu Liangliang?®, Zhong Zhuolin®
(**%2 Guangzhou Software Institute, Guangzhou 510990, Guangdong Province, China)
g g g g

Abstract: In 2023, the Ministry of Education and the Ministry of Agriculture and Rural Affairs jointly launched the
"Hundred Universities Link Hundred Counties to Revitalize Thousand Villages" Initiative (Double Hundred
Project), providing a strategic context for the development of dual-campus universities and the construction of
education systems. Taking the "1+2+5" model of the Youth League Committee of Guangzhou Software
Institute as a case study, this paper explores the path for dual-campus universities to achieve resource
integration, collaborative development, and deep integration with national strategies through the five-
dimensional integrated education system covering ideological and political education, practical education,
scientific and technological innovation education, cultural education, and service education.The model focuses
on the youth of Guangzhou Software Institute, anchors on the dual goals of Chinese-style modernization and
high-quality university development, drives dual-campus linkage through five-dimensional collaborative
education, and deeply engages in rural revitalization in Xinhui District. The practice covers over 20 majors and
more than 3,000 students, helping fruit farmers in Nan'an Village achieve a 25% increase in sales, with the
"Hundred-Thousand-Million" short videos exceeding one million views; 12 faculty members are shared
between the dual campuses, and there are 15 cross-campus teams, significantly enhancing student participation
and education effectiveness.Its innovation lies in constructing a trinity path of "strategy-campus-education",
deeply coupling dual-campus collaboration with the integration of five educations, and providing a replicable

practical sample for the innovation of university education models in the new era.

Keywords: Double Hundred Project; Five-Dimensional Integrated Education; Dual-Campus Development; University

Youth League Committee Work; Rural Revitalization.

124



EERAIFSEEEM | Journal of Transdisciplinary Innovation and Integration

51E
2023 FEFHKALRANES) “ERIKEEMSTHNT 1731, SEMshmis BIERE 871 2 RHR%

DIREGT iR A e, NERE MARSCEIR AU RIS 7718, WA SRS, PR EED A, SKELH
IR FRFATHE R G ER S TR T NMAR, BOVBRHRRIZ LA, MR (77850 1Eh R HRIAR
AR, IEACTLI AR S SRR B TINRRIX R B EEOR, B TR AR, LI TRXIATH = X
SRR E R, ARALEG RIS, WX S PR Rk IR S PR, 2T IEE A&,
M ZRHBHHE RN, 22 “1+2+57 THERN, B A% K E AMERBIIRX ERERE, RESS
FIRX SRR, ASCEET R EA, IRA D ITZE XA EPHE, SRS R, B X i

Rk LEMERH#ERSE,

—. BB St

TgE—REANARREN “LHEFFRT BETEHRRMEMR, BOETHPRA B RIER, SKBNE, RS
TIRAIH RS, IS5 EIT (2023) f2th, LAEMAETHRUFERORERFN T, FEILH S LG A4S
A, BERMEIHHIRBEES 5. HENZEROER, EX D EBEAE, LEREE RIS SUeteK
Ry —1K, BERT A R T ERS HIAMERE ST 5KHE (2024) #E—D o1, TLE —AMREFTERKFEXK,
Fsd “FRaR-feR” DERCHIE AL, 4t DARSIMYEReme o fl, SR AR BN & R FRR IR T E, 6E
IS 242 5 R A RIRE RS,

PR HplF & e 75, Fss Sk (2023) BBCEZPERXFIRIL =T 6 DB EAN, %7 Gl Rz
s SREWL), SCERIHI R RER, AR X TR EN. XI (2025) WA XUREX % B 5 77
FORRELL G, @I CEul Btz 2 A BRIX 5a), KHRRRS 8 AERgi—, HE TEREER, B
XHIANZ 53075 EMATRBOR, BERORE L SEPRIANE, %R SLBRRE ) S S A X WM RN,

125



EERAIFSEEEM | Journal of Transdisciplinary Innovation and Integration

WWEILRE” SaE ANEamad, BRSIN (2024) f5HESRMARITZ TRHARSH LR, HRERE
B BAEER, 90%LA LS 5EAN SRRAIMINGE, KENGEWERS IS 15 77, #ME (2025) 58
TR EIHT S S RHRES S, MR . TR SRR SR TR GIR, BERIRE A B
R, AR RAF AT R G

JRR “142+57 BEREET LIAESR, XX EAIRA L4ET NAR, #SIRREIIRS B ABR, TER “ik

W5 | - R X B Iml-  AEt™ PAIERAILA,

. TR “1+2+57 TREINADEEEE

(=) BE—TOBHE

AL B ENZL, BT HEEFTANERPITAAIAL, 2025 4 1 H, BB INEZIX 20 DEISTHBIT
JRIFEET (EHR—EKRE, FCHERAAE 765 63, Vilk 20 &24E) , R 87%MAAEIEES S SRR,
H 62N FAERGES S RERK R, BARINEREENY O SCEIil B MBI | k= L BUTREE
T WHS TR EARE,

falt, BALFFERKFRNMA, FMERRES “WELR" SISRESE, @i EfieiEshiBg NAEsh
1o BN, BEXFAAESERRE, B BT NEFITRINE A4 R R B A AR R H B TR (77
AR, RN, PIREWESE) |, BRI SR, R HIRERERSH TR, $hX s i fei 4,
HENUKEIEI AL VAR : AESHBIMEEES), TREZA, WIRESEENE TR, e XUIRRT

(Z) EMOMKBR

AR RERR, —IEEER S RIRMSAIRIE TR, 5 —umilE AR e iR L RN, £
KGR E, 519 ERDNERS SRHREE S, B TME ., SLERIE R R EE N, FRIH HES)

BB T RX SRR RN TEMD =, TEHE T2 X SRS S P, 2NN, DA
126



EERAIFSEEEM | Journal of Transdisciplinary Innovation and Integration

AR SRS TR B, SRERIE Y, — & U BN ST S S SR’ TH, MY SRHIRSA T
MBI ERHIE R LIS, FURARMROUINE 6 Al

TR PR, B DX BEIR, U R R, BB XA AR AR A G . PSR R
WAIARI RIS AR AR, SR bR 1) AR IX S B BR L B0 STE TR X A & TR L LM, & Eid
VOB HEE R HIRTFRBIAT OREERIR, 256 T E RBRIIZ RGeS &M TR REA I,
WER SR TR SR, Xl T AR RS

(Z) RfE—MFBARR

TAEE AR AR BN A S A A B S A BECE AR N ESR S |, 81T S MRS R B
S FAAEMSLIERINEM, BEAHER THLRZ S B LIRS R, 51SFETR D ANGSRIXR, B
ERHSIRNTESMIANS S, SEREFARMEBREE, B 2P EERAFE BN, PR
P ZANB B — (LY S TN RIS, B ARG TMHT TS, FEIRSHINREABE, X
MCEEWMABBORIROIE, BOVER2EREHBNRIETIRM,

FOIE N AR R, HSNEE RS & NN SRR SR E,  “BER” /MER L&g,
RAA @S MRS T REITH, AHEHMERN 5 FICKE 6.25 T, FENEEIMER A TR
FERRIIRINRE, LN ERE R DL T A RIS AR, HESR T PR E AR, SUEE ANTEARSHNE, B2
FSAC VR E5E 2R S A B S, BEISLIEBTI B TERL T 5 7 FA0VERHR S, HA & 7RIS AR, T4

SCOIF= S IR SRR R, 3 T ISR R S K .

=, 142457 RHRISLHEI IR
(—) FIAES
2025 4F 3-8 H, HINTERESFIXBORBINAER, XA 7R RIANT B LS R =R%EE TIE, HILAHSHR 2

FUEKREIESEN, LUBITHXIIRE R, A8 TOEEERE v, Bk, s tmit &
127



EERAIFSEEEM | Journal of Transdisciplinary Innovation and Integration

PSR INE, SKEAESAERED YT, gk 12 BB0TS 20 2 EE THRBLEIN. BT RNE
bf: RPN INRRIX BT IR 515, FERPAES S SN RERIRIE S IRIER IO A RN R X%
R BUKBESCHIE 5, IR TIRA S, HERERS 7 FRR, KGR NAER, 8RSl
WHE, FETIEMEER, a2 “WEfTsh” HIRE LT AL, AMS4EEER, P3RS REEG.
BB i BEEE, MEARSZIEERIENE, HHPENRS FERRD ZREA) |
R ES 5 E,

(Z) BiksLhE

2025 4 9 HZE 2027 4 3 A, H4EF NEHEIEENE P, BBE AITHSHEATITRE “WNE TR
FEEH, TEUENEBBERR, BETRX SRR TSR L RZFE LW S RIRMSBOR S SRR A,
FATINTHERL, MMES IV EE, KEREAREREN “BRERT MEFITR, B¥BED T %F
HANTEREE AT SRR, SKERZAENTHHEVISGH P FRRIM, NCEPARENERIS
f#; WHEM=1A, AT Jamdedr. miziabt N T, BRI 30 758E WM b
R BATFEALL “WE TR NEERPREEART, WEUZIX 50 REINS 5 HREGEZE (TEREART MR
BEROR. SRR A, SUEER APP 55) | AT ERBLAIH IR IR, 2248 5 HERAH 8ISz,
AROUA RIS TT. X E NHPAERASUKEIBTHEITER, X FEEESE T, RIS & I+
HEEII SRR, SCOI™ ST A SF I e S8 P g RN 3 e ey, 8 DOKBREIMA B R 18, 3K
AT 24 P, IRSS B TR RIS, TFRF SIS OB S IR HAA N A R
REFFRAERORSCRE, NRUKBEIATRSOR EE MR, YIRS 2R IEFRK,

(=) dieEE

HAEEHEE A RO, AR E S @RS, SHEETFRAR S S IRIRELE], #iR
Wi H i, PSSR TAES IR, SRR, ML XIS RITIR, R RS 5

ARSI ST S IXAARA R, SCIRIREIB RSN, S8 iR KB RAGHH, BRE B SRSk
128



EERAIFSEEEM | Journal of Transdisciplinary Innovation and Integration

TSI SR LTS 71, [, MRS ES SR, WHER, 5 AR A EIEEIERAR, RSO
&, PRV SNKHGETE R, ISR SRS IR RN, R Sk 5 2 A R B
W X NERAETET,  BeEHT SUAY R G RRE s, TS, WAL T IS TR, WSS,

BOHT 2 XA B S TE E:, I H SR SRR IS

PO, SKHER S 25 iS4

(—) EEA

RRASLHEREEE, REPERK, SNBE S RX R =RAEE, H—, PESE5ES5EIERT:
BRAZ 20 RADELAL 3000 REEA, WEHL AXEWS5 EEHDHE 30%. 25%; 4K “WE TR A
JEE 90%, HIBAMERESITRTER 75% (B8 LHIBNRIA ROEMR DD , BIHRENIRTHR 68% (WI/NMEFRFH
BAG SR IRTRSRE, MEIMVARHE S AT RO o K, SASKERITE IR reh “BmeR” MER
SRR A HEH 5 I 6.25 /57T, HIE 25%; “BT57 EWSRSERRRERE X, 30 RPPUZX
HIAS 3R, RS ARUERR AL, BUKEBEITARTZEL 5 554k, MR GNEEI S RRE) #7
HOZARERAN, H=, SRXHFERVAIE: PWRXEEREEEER, B TREFARIINEE 12 A, BSRRIXs
ERHIPAIR 15 15 BEAZIX EIATF A BIAT™ S PREEERIRHT R X EGHD =553, TN, FERAG™ 5
TREEI,

(D) RRELE

PSRRI 2250 AT VAGN N = . BR8N SR 2R, @ B, Bal R 252 IREER R LS S5RE,
FEBEFOHEHN “S5REK” Mk, BaIRSE, MESH5WHNZEANBIEM T 200 A, KEEARR
PR RPEIK 5000 AR, BINEBCRCHE, BIX, BLLAIANRIRITE i, BInder, 28, A
LABIMH R AITEFHIBN, A “BEAR” WHRH TS, BRENEEATRN, THeTHRE, MR

FAEBEIRE, &KL, FHENTRILTIH, MRS aT8RE, BIansx) /2 SRR IH
129



EERAIFSEEEM | Journal of Transdisciplinary Innovation and Integration

B, RIPMEFIFRIE, FFEFRIFANE AL, THIIE, BIAZRE REEE, T b sEbs

TR, HRORIH RERS R IR AR A

. RERERESCGHEAM

(=) REIRX A

AR — DRI X P A], 2SI LR B S RN, PR S ERN =, BRAEs
X ETEREN o BEMEIX SEERFEH TSI BGAETLITAX, THAAZ) 500 75K, Bl skikfriRn i 51k, RHIFEIRA
KRB D NRISHISCHEIUR, WA= iR I T, SHf R, SRR, & AR X 24 A T SRR 50 22 i,
R B IR =,

(Z) HRELBARE

TERBE N7, 8 “WE TR RMANRERE, 512 ER N NRRES SMHRGREHE; fEKERE A
JiHE, #E SRR, SRR, MAREAFRERT IR SRRy REML; TEREIFEATT
T, BESIRH RTINS, (EdERR AL, TEXLE ATTH, 138 “TREM U™ i, eS8 A7,
FREHX, RWRIETE, REEZEERSIR,

(=) RATENHEH

RACTHN AL, RAZCIFN T, A B, B BUMEM S0, TR S5
PRI, A4 BIPR LT INRER, IHESS5IHEREENIRTHEN,; L2 HrREBIET 2 XARR, ATER
F2h, WHMEHE G, EAERRKHER, ERXS5HERRE RS,

() hNsRE1EHET

IMSREAEHET, BEEREW, MEARS, SAREFREEEIEERS R, k25 2E SR
8, PE&YR, JORWHEEN ), SARETRIS JLITHIR) (EEaEmiR) F&60F, SETENERG 2

E A RG2S 2 E MR SRS MIRMIIE, 2= RIKRERE R,
130



EERAIFSEEEM | Journal of Transdisciplinary Innovation and Integration

ACE )i

J7ER 142457 BB DRI AN, W TAE” BRI SERL, DAR R0, BHNER SIE S AL R,
I LA T NIKEDAZIX I, A SRR S RIAA . SEARRIIER RN, SREEESRRS
ERREEREM S, EERFEES ST AR, KBRXERERR, KK, IR AT,

N OWMETRE” s ®, hEERRX &R E MER R ftE%,

N
(1. 2B, £35. AFMEWETSKRE AMERIES L] SSFHEMFT,2023,44(5):67-73.
(2. E3E, Xl mROOURIX i B R R R AR 1] 208 R RIT ST, 2023,33(10):56-62.
8. B, PN, SRS SRR SIS 7 1] R E R AL EE , 2024(3):34-39.
[4].  #ME. WEIR B TERE AERXHTI].20E 51RL,2025(5):89-93.

[5].  5kfH, M. WREKERAERSE AEADTR[J] SR8 E G, 2025(2):45-52.

131



=X RBIFF SRS | Journal of Transdisciplinary Innovation and Integration

AT IR L s AN A OPR {2 BRSO B A RCR S8 BRI 72
b3 B2 HC

(USI/RIETRERY: BRILAE W/RET 150001, 22K HilE =/ 730000)

# E: AMRAESMESE Al BRVBATOEZESFTINNANESCESN. ARAN, XXTAR
HEBEINKITATE (CBT) FEIETRA, EEBERE. MEEFENOEER, UAEARS A&
P FBRTF A ERRBERUFSERARL, LENFREZEHFRME T ERNH EXIFRE,
ERERARE—BHEHEZOBR: RZELBERALSRERIEL, MUWRBENGTXR, 8
HOEBHNTFHTEERERNIAR. Y, Al BIXRVBANNBEE IRHERLME. BARL. B
FOEAFMRRAITIBRRESFSECENI, @ EaXtt Al 5AKBTIMEBRIEKE. RSERE.
TIWREFHENESR, AMRPHEEMN “HEILR” MiF “BAAER" . HRELEE, KK
ERERSERNMCATEERE “ANBE ZOERX, & Al IERAERES ALHNBRRRENE
HZE, WUTENCEEEERSIHENEARLE, REHMNOERRIRSAEAGEES LTRIENT

AR
XA ALBIRMEA; DEBERESR; ANDE; CEREL; IARITATA
DOI: 10.64549/jtiiv1i1.37

EEEN: $H (2004—) , B, £RE, FRRIREEERRREIERRR, ARARMAZEEF. ESC. FHFELE;
B4 (2006—) , 5B, FRE, ERF;
EME (2005-) , B, FRE, BRF.

BRMEE*: 5 (2004—) , B, &%, PORHNDEEEARIGENEARR, HRABAZREEF. ESG. TIHREAE.

123



EERAIFSEEEM | Journal of Transdisciplinary Innovation and Integration

Research on the Application Effects and Ethical Challenges of AI Chatbot

Homo Sapiens in Mental Health Support
Yang Guo' Tao Luo? Wenxuan Huang®

(***Harbin Engineering University Heilongjiang Province Harbin City 150001,2Lanzhou University Gansu

Abstract:

Keywords:
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This study systematically reviews the application value and ethical controversies of Al chatbot Homo sapiens
in the field of mental health support. Research findings indicate that such tools, by integrating evidence-based
intervention techniques such as cognitive-behavioral therapy (CBT), demonstrate outstanding performance in
alleviating common psychological symptoms like anxiety and depression, as well as improving service
accessibility, reducing intervention costs, and eliminating the stigma associated with seeking help. They
particularly provide an important supplementary support channel for resource-deprived populations. However,
existing studies consistently highlight their core limitations: the lack of Phoxinus phoxinus subsp. phoxinus
genuine emotional resonance and deep empathy, making it difficult to Broussonetia papyrifera establish stable
therapeutic relationships, and exhibiting clear capability boundaries in complex psychological crisis
intervention. Additionally, the application of Al chatbot Homo sapiens faces multiple ethical risks, including
data privacy breaches, algorithmic biases, psychological dependence among users, and challenges in defining
accountability. By comprehensively comparing the differences between Al and Homo sapiens therapists across
dimensions such as emotional connection, service adaptability, and professional depth Parazacco spilurus subsp.
spilurus, this study clearly positions Al as a "supplementary tool" rather than a "replacement solution." The
research conclusion emphasizes that the future optimization of mental health service systems should focus on
the core model of "Homo sapiens-machine collaboration," combining the technical efficiency of Al with the
emotional insight of Homo sapiens, supported by a robust ethical regulatory framework and continuous
technological innovation, ultimately advancing mental health services toward greater inclusivity and

effectiveness.

Al chatbots Homo sapiens; mental health support; Homo sapiens-machine collaboration; ethical challenges;

cognitive-behavioral therapy
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