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Abstract

Using provincial-level panel data covering nine provincial-level administrative regions in the Yellow
River Basin over the period 2011~2024, this study develops a composite index of digital economy
development through the entropy-weighting method and estimates its relationship with the urban-
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rural income gap using a two-way fixed-effects framework. The empirical results indicate that a
higher level of digital economy development is significantly associated with a wider urban-rural in-
come gap, suggesting that, at the current stage, digitalization may intensify income disparities be-
tween urban and rural residents in the Yellow River Basin. This finding remains broadly unchanged
when the urban-to-rural income ratio is used as an alternative measure of income inequality and
when the digital economy index is lagged by one period. Further investigation provides no statisti-
cally significant evidence for industrial upgrading as a transmission channel. Although digital econ-
omy development contributes significantly to the expansion of digital inclusive finance, the evidence
is insufficient to establish a complete transmission mechanism through digital inclusive finance.
These results imply that policies promoting the digital economy should place greater emphasis on
narrowing the urban-rural digital divide. In particular, strengthening digital infrastructure in rural
areas, improving rural residents’ digital capabilities, and enhancing the effectiveness of digital finan-
cial services may enable the gains from digital transformation to be distributed more evenly between
urban and rural populations.
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M FHAR G RS RE AL

BEE AT IR IE, REW S K AT in A SRAAAE, IS IS 22 BE R s el X 38 b % J A
HFEEH HAR LI EE R R BRI AR EEEW SRR AR LRI, 2 KR
W REATI S, 3R 2 SO ZEBE ORIl 240 DX S bl J R, 2 il 4 k1 i BRI R (SR 4255, 2024) [2]. 1
W 2 WO\ Z2 B0 2 SR [R) B A AR P 7 B S S AR R ), NI 2 O 22 B R HE B AL R A ) E
REIERZ, 2024)[3].

Hr LB AW, AR 2 R A ) S SR AT B I SEIL IR 45 . — 7 TH, AU HR BB A
5T A, B E R A T RERITTI(E B S 5 S5 E s RE 7, 1 2 TR R B (B 5 %5, 2020)
[4]; 5—77T, LB LN BT R AR PR E R R, B m A= b R e A RN K
SRR, 2023) [5]. Uh4h, HE VG RE SRR R 5 T AN E RO AN R, SR A St
MRS FTRAG I, AN 2 SN ZE BRI T S S P (A, 2025) [6].
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JE RN ISA IE . FEAHE. 5K T(2019) [91RIN, HILM K FERENS 35 PRGN 2 IR L, FEMEA
TRMNERAE WA T RS T, 55— J710, ARTFRE, B2t ol ae B 2 B05 3Ll 3t
AMECFIREZE TR “ B8, SR E RA S SRR e SR 208, AT Kk 2 YN
ZEBR . T T . SEEH(2022) [10145 B igya 2l BR AR JE AU BT RE I AN I, 2 —2
SO 2 N ZE R .

BARTTERY], BTN B BAXE RN . —J7 T, HUrRoRE N RS B A K0
AW BDE LS MBSGE SR, A TR AR EREN; H—J5, 382 B ahst . e s pem
NIIBEAZE S P BT A 71V, AT AN s B RE R AA SSRGS B 20 A], T KN ZE B . BT
St LA A PR 5 v D R JE AR A A 55, ELIX ISP A ML 4544 « SRR AT Ry St 2% R 22 R 0K
PRI LA o AR IX — R 5 DI 357 B ST B IR 2 WO BE RS o AR ST 1P B e 3 0 7 22 DR 9k
ZUWCNFEFRR R ARTER, ARG ™ b 45 K T AN e R AR T RE A

3. WSt
31 WSS HIRRA

A SC A RIS LN ST X ORI a0 e, R4S 2011~2024 4F . HidE FZERIET ChES T
HEY (PERMSGTFE) - BRPATEX G E S DA R R B S e s, S PR RAk
SESCFIERAL WA 1 RBs i . 0 R AR T AR G, SR AU & Fa s K P AR ZE b A 38 5 00
ELE RN R Efa S ANY GDP HUE A4, HAR ARG RGBS DA . 24k K
Bt B R AR B PSRRI, A DRI IALHIRE 56 R ) 2011~2023 SEAEAS,  FFAEAH R FEAT A &
W H AL R DLRIE AT Lot s HR il 2011~2024 4F 5 BERE A

3.2. BRSHSWRRIZ

B2 BERI 2 WS BE B AT E . — 7T, Ber BORBES FRARAE SAAE 5 A, $h SE A &
Rl GNEAMTI2Z 5RIE, AmgmARRE RN 5—J5m, 0o EE7 2. 205 /KT
BUFHRETT AR 5, T e RPTRETE R . A/ SRS B Al as,  ANTIAE — SE B Bl K 2 e
ZEBR o SR PR R ZE SR BUR, 0 MU AL G b o bR e, AR BT SRR AN 55 B T REAH NS 55
PR 7 L RIAE IR 2 2 [ A] REAFAE AT 70 e R Tk, ACSCIR HMBRR H1: BBt AR 2 B35 i 3
TSI 2 N ZE B

PENLEE R TR I A IR FA AN T RIS o BT BOR 5 SRR TR & RS HESN A% G ML Bk
OIS FFHE DR S, (BRI B AL B AR & LI B RE AR ], e SRR A
WHEZ BN BATR . B ARG 5K, WM R AR AT 57 3 1 RN 57T RERLSS -
SRR 8 XL A MW . BHRARAT L S bR, IS ST A R REIE RS e EAFEE SR, A
SeFe b F P RE I “ SR B R UG AR 7 o SRIEIRH H2: P2V T4 PT RE A BRI 22 R
Y2 N ZE R IRAE,  (H AR TR T M TR R oL W i 1 5 8 2 55 30 )45 RE DL U AR L

By Al RE S B S Ak R 55 AN IR 52w AR A IR 55 AT A5, (HG Rl e 3 KR AN SR BAL O
BN ERWAIG K. KA E RV TRERZ BT HRE . 5 HI A SR ARG RIR M40, PRI
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(1) WefReAcs: k2 I\ ZE 8 (Theil)
W WNZEIEECHDITL, A SCRHZR/RIBRT RN 2 J8 RICANZRT . 2R fa 8054 308:

w3

Horb, P RORIITRRIAE SATEUX ;NI j =TGR, = 2AARARA: X RRPIEHIX LR
AN Xy FoRIRBE BRI Y, FRORPIRIIX t SE AT SCRCHON s Yy ORI B X B A 3
DRI SRRSO o TR BOBOR SRR E I 2 5 RN ZE B CK

(2) fpReAcs: Hr2dt KT (DE)

HET, SEARFRTET LT RN HINE MARTE G — bk . ACE BT Lt KIENR. OfF
WETE AR B vl A5, 22588 0645(2020) [4]. PREEFRSE(2020) [71ROATTL, MBU7-Hat et o™l
e P BCF AR EL BT RE D VA R A U 2 G AR VAN R AR, SRR LI I 58 s e N P 4
Ml A R KGRI . BRSO . BEML 5 S PRk 55 & TR S A
BELLE TV Ak R&D 2 B A1E LRI 2 B & 9 iR, JERAREENE & X B 20 K TR
o HIBIE AR E R NASCHE PR AR R, VR SRR R SRR E S, TR
FrER B RBUR AN 78 B RS AR -

Table 1. Digital economy development evaluation index system

* 1L HFEFERFNIERER

— AR bR AR HARTEbR TR Tk
K TR B o £ B itk 7K ~F LEREREI ok VNG EVAE - (02D 1E 1)
2z P Bl Ll K A (B N) 1E T
e B A& e KIBICLIL R (A ) 1E T
By rlk ey el BAFAL S (L TT) 1E 1)
oyl R kit HE 55 S B (1 7E) 1E T
Pl ey radk s PRI 55 B (T 1F) 1E )
RENEE 7/ SR HLT 1 S5 (1L t) 1E T
HerlHne BIETEC N LA Tl Ak R&D 222 (J ) 1E )
B P L M) H 7 52 LA (0T 1E T

(3) =il E

NIRRT BRI 0T R B S 2 N R 2 [RIORIOR R, AR A A O A X R 8
G, EIAETTRIEARCE WK SRR K RIBUR 3 KPR N AR SC 3 il AR &

(1) &5 RIEAKF(INPGDP), K AL A = BB [ AR X BT & . (2) 3kdEAk /K ¥ (Urban), SKH
W R, (3) &Rtk JE/KF(Finance), K FH &N AR M &R 4AH 5 GDP L HEATE; (4) B
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(4) ML E

NE— B H BB T U RIR £ WO ZERE (AR FABL, A SC DA Ml 45 0 T+ G AN 38 24 p A L
flAr . BT (1) Mg aAgas), RASE=VIEIE S8 = nE 2 s, &I Eis
H, RS S SRR E R (2) B E e R(DFI), KA bR A i B e i = . Eid
SIN FIRBLGIAS &, E R 50 b S5 K AN 7 B Rl 75 B 2 T R I 2 N ZE BRI A IR
iH,

3.4. EHENGE
NSEERAEC T 25 R e 2 T S IS 2 W ZE BRI BRSO, AN SR G ek v ] Y 2
Theil,, = o, + ,DE; +Y_ B.Control, + s + 4 + &, 1)
k

Horp, P ROREPATEIX, t TR Theil, FoR58 | M FATBUIXAESE t FE I Z AN ERR, ARSCRH
TORRH ST B R B E s, RN Z N ZE KPR DE, R F AT KRR, 3
Wit BT A P B AN EC T G e 0 DA 4 FE AR DS b i (B VA 2R S A5 21 Control,
TR RIVERAR R, OIEATT R AT SRR RAKCEABUR SCHUK g RoRE RAT
WX [ 7 R, F T2 AN [F) 48 AT B A AN I () AR A AN DU R 38 s A, o AP il e 282,
TAEHE AR B SR B S RE I A 2R B0 & X B A LR R R s g NBEHLILED I
oy NEEIR, oy M B TGS HL
A ORI RF AT R KPS T REBUN TS R . T RRIR BN R 2 N ZE B
R, BEFAETFREAKF R TE RECLENIER, RPBFEFRBEATRY RINZ N ZERE, HHRE
NG, R0 R A B T4 /N 2 W\ 223 .
FEFHER RS R b, ik — DI 20 E T I 2 W Z R A FEAE FRINLER, A SO ™l
ST SR BRI A BT LB R 3, T A AR L A LA IR A Y
BT BRI, ASCH AT HLHIAS SRR -
My, = 7 + 7DE + > S.Controly, + 44 + 4 + &, )
k

Theil,, =, + 6,DE, + O,M,, + Zk:(bkControlkit U+ A e, (3)

REAKE)F, M, EnblbldEa, BRI LI5S ey B 4m DR, HATES SR
(DFRFF—2L.

T, CAFE SR A AR AL AR B AT RS . R T B R R A I T R EE R L 25 T
RRIMH G RENE, RERER T AT R R Bk K51 JZ T 2SS i — 30 Pl g5k T+ 9
NI D WO ZERERERY, 2 AL T RECREE, SR B P S5 0 T+ mT Be ) B 2 B s R 2 W\ 2%
PRI 5 R0E .

HW, DS EERE AL R BT . 5200t K8 B A Rl B8 nT SR 1), 1%
5> K 2011~2023 FEAEABEATfliTh, HARIGED TR 2011~2024 FFAEA . H T AT R BT
e B SRe A T RERE, BB S5 R R T Re (e B T SRR L NS
FHHEE AR AR 2 W ZE IR, AT R B, W A B R Rl T R R A & DR E
IR 2 U\ 22 B (1) B AL 5 R .
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(B AENE IR . 5 SOR 4t & B [ VA 45 5% ER HURIEAT ST
4. SEUES T
4.1. ARG 5B 4T
4.1.1. #RMSEt

ASCR AR RN R P B i R BT . Wk, WS TSR AT WS b A 3 ok,
SARRIELE RS B TR, MIRISERIOE B e B E . BE, RKAR S SRR E IR R, 8
B Hh X T2 T A TR R R R 5 MR 15 BT 55 B P AR, 38 G A A 6 5 LA SR 0 W
DR 332 7 R T4 W R 5

Table 2. Descriptive statistics

F 2. iR Mtgt

e N BN brifEZE B/MA SN
Theil 126 0.1124 0.0352 0.0524 0.2062
DE 126 0.1313 0.1400 0.0045 0.6100
InPGDP 126 10.8007 0.3719 9.8588 11.6100
Urban 126 0.5599 0.0760 0.3733 0.7073
Finance 126 1.4992 0.4408 0.6733 2.5241
Gov 126 0.3024 0.1470 0.1262 0.7488
IS 126 1.1165 0.2540 0.5271 1.7582
DFI 117 241.0066 107.1224 18.3300 404.7900

2 R T EEARR ARG R . WS N (Theil B 0.1124, Hr 58 R IE/KT
(DE)HIEIME N 0.1313, HANAE X FEEAR Z (A7 AE—5E 2257 o $2 1AL R B KR I — % RIREAS I3,
NJEELAR B s g 1 kA . 5280yt B S Al e OB rT /S PERR ), DRI B ARy 117, HoR
T EARR IR AR 126,

4.1.2. XS

w3 T EEARRL Pearson H15C R AL W 2 N 2 B (Theil) 5 507 4 5 & K (DE) FIAH 2 R 5L
N-0.5531, JEAE 1% MG THKT REE, RUERER MR RAHEL T, Pid2EE KR HAHE
TN WA WA & 2 (B IR Giit R R, SRR A 28 AT B AN 5« A4 208 S FeAth i (K]
RIRINERN, Ik, e GBr it R 2 USON 22 85 6 SR VR B A A0 X0 [ 2 250 AR A IF gk — 2 Ay it

FERIAR BT, 257 R BT (InPGDP) RIAE AL /K - (Urban) 538 £ N £ 70 B & T M%, &Rk R
/K- (Finance) TR 32 H KT (Gov) S5 2 I\ 22 30 55 25 IEAH K . TRVER /2, InPGDP &5 Urban 2 Ja]ff)
HMRRECH 0.8942, AHRFEER S, R H Z AR BRA M, (B2 5™ B 2 H LRV 7 45
A RS ENALE R & FIWT

7 B 5 2 AT 5 X0 i) ] 2 280 [ U1 ) 485 SR T [ A7 AR 22 5, AT e S5 PRI 5 ik IR B e FE AN IR A 56 Al
M W S AR e IR DR DR R, T [ A A 2R o R Y 48 AT IBUX. P SR B R [R] AR Ak (45 R
FEFR A8 AT BUX [ 7 S8 A 358 e oA DR 3R 5 IR B = e 57 4 5o DRI, AR S DA s 3k 0 ]
VA 435 B DNy 2 A 3
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Table 3. Correlation analysis

= 3. HEXMS
Bl Theil DE INPGDP Urban Finance Gov IS
Theil 1.0000
DE —0.5531™" 1.0000
InPGDP —0.7777™" 0.4756™"
Urban —0.6426™" 0.2200™ 0.8942™*" 1.0000
Finance 0.3132™ —0.3488™" —0.0220 0.1554" 1.0000
Gov 0.5535™" —0.6051™" —0.3586™" —0.1435 0.7548™" 1.0000
IS —0.0432 0.2418™" 0.2541"*" 0.2666™" 0.6374™" 0.3219™" 1.0000

VE: UL ORI 1%, 5%, 10% 55 K F .

4.2. BEAEEYS

AR VTR TR R BTSN 2 WO\ ZERE R SR HE R S5 R . B (D) IR AT BUX [ E 2L
JSLRIEEAT [ RE RN, By 45 R /K T-(DE) It T 5280 0.0406, JIf1E 1% MGt K T B8 . 51(2)i—
WIMNGBE R R AR ALK T )5, DE BIftith 2 %08 0.0379, 137E 1% MG KT L. FI3)fEik
— PP G RR RK RBUR SCHE KPS, DE fflith 5409 0.0363, £ 5 A& 2 MEI PREFAGE

NPEEAG TGRSR, 51(4)RK 8 GATEUX R 1 1 S SRR A bRt iR ERT 34T M 1. 45 R &R,
DE ffiliih R¥5 0 0.0363, FFAE 1% MGt /K B2, FRUIFEISHIAH R E 3R AS A AT BUX IR 43 [ 52
BSLJE, AV RRY], By @GO TR B8 RS 2 Nz . T 28 KSR A R
TS WNEIROR, IMAZEE L], B B bt R AT R AE s R B3 I 2 N

Table 4. Benchmark regression

4. EAEMEYT
1) () ) (4)
DE 0.0406™" 0.0379"" 0.0363"" 0.0363™"
(0.0077) (0.0076) (0.0071) (0.0083)
InPGDP -0.0225™ —0.0071 —0.0071
(0.0088) (0.0083) (0.0160)
Urban —0.0232 —0.0344 —0.0344
(0.0357) (0.0324) (0.0754)
Finance 0.0101™" 0.0101"
(0.0028) (0.0046)
Gov 0.0254 0.0254"
(0.0176) (0.0126)
B GAT X [E 78 R & & & 2
A7 [8] 7 R & & & 2
N 126 126 126 126
Within R? 0.9699 0.9717 0.9790 0.9790

TE: S WOARIER, 5 (4)FIR M SATEIX R I RIS E R "7 7 T RIRIRTE 1%, 5% 10% 4t

KV LR,
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43, REMRE

ARG FEE A [ U 25 SR AR A, AN ST e A R AR R RO A Lo R AR B AT — U S A B, X
FEAES TR AR B0 . 0L, SR 2 JE IR A SCRCHON L (Gap) B AU R Fe BB kAT (i 1. 45
RN, BTFATEEKT(DE)KIMTRECN 0.2684, FH1E 10% MG /K LR, B EHINZ WA
ZERIBTETT G, BT GBI 2 W Z B R T 8 R AR U

Hik, R RHUT- AT R RN 7 BRI R REAFAE — e Ja 1, A SCRHAZ LR A B it )i — 1Y)
HOF AT 1. SRR 5, M AS R AT —WI(L.DE)IAG T R E0y 0.0304, JHAE 1%I4EHHK
VLR B, R R AR R R A RS W, BRI R B, R
[l EE R R R f .

Table 5. Robustness test
5. FREMRI

A (1) BHuiri s (2) DE i J5—#
DE 0.2684"
(0.1210)
L.DE 0.0304™*
(0.0086)
InPGDP —0.1084 —0.0030
(0.1748) (0.0154)
Urban 0.2246 —0.0395
(0.9231) (0.0740)
Finance 0.0734 0.0149™
(0.0595) (0.0050)
Gov 0.1773 0.0008
(0.1494) (0.0104)
BT BUX [ E R iz iz
APy ] 58 RN iz iz
N 126 117
Within R? 0.9700 0.9790

e RS AN RERE RATBIX B R R bR ™ 7 TR A RBOE 1%, 5%. 10%7K IS TR

4.4. HE—LHHISTH

N BT LTI 2 W Z BRI AT Beft SR AR, AR ST 7 M 25 F T A0 B 2
RPN JT AT A5G, S5 2R L 6.

B, WS RIRERE, SI()ERER, Brabr KK P LS T il v RO
0.4766, {H AR H Gt BE VAR . 1(2)1E— DR A5 T+ AR BN 2 N R )
PVEER T TE R BN 0.0038, FIFERRILH R, B, PRI UESE A 2 SR g5
THRREMAE B 22 5 XN 2 W Z B U IR R AR B AR O o ST ASOREAS, Pk 25K TH
AL S RRRAG BB 2 Y0 TR S8, R H2 SR BEAS BISALE -
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Hk, MBS B RISE RS, A5 SRR S (U it 2011~2023 4F, ASCHSERT
117 M BREAEF AT HAE R T FI@) AR EoR, B At KR IIfMTH R H08 0.0319, JFFE 1%(H
GiitKr LR, RUIGEEREANE I AESS R IRROL. S(4)it— bR, By @b R K 8oy
HERFEE ST RBON 54.0958, JEAE B%MGTHKF ERE, UMEFE T KRR A ULt R %
BRI, SR, EFI(E) ok 7 G R R B NI 2 W BB S, Hofhiih RECR @ 2
HVER . L, B SRR e SR R IIERE A S . B, JETASCREAR, i H3 R3k
135 B A AL I S HF

Table 6. Mechanism testing

6. {ERHIRLE

A @1s (2) Theil (3) Theil (4) DFI (5) Theil
DE 0.4766 0.0345™* 0.0319™* 54.0958"™ 0.0215"
(0.3348) (0.0094) (0.0071) (17.4774) (0.0101)
INPGDP ~0.7828 ~0.0041 ~0.0069 4.1816 -0.0077
(0.5002) (0.0167) (0.0156) (17.7878) (0.0155)
Urban 3.5903" ~0.0480 ~0.0294 17.9807 ~0.0329
(1.6597) (0.0758) (0.0748) (95.5185) (0.0641)
Finance 0.2969™ 0.0090" 0.0088" 11.9572 0.0065"
(0.1276) (0.0042) (0.0042) (6.5680) (0.0035)
Gov 1.3933" 0.0202 0.0284" 18.6384 0.0248
(0.4555) (0.0127) (0.0137) (34.1587) (0.0139)
IS 0.0038
(0.0058)
DFI 0.0002
(0.0001)
AR E & = & = =
B RATBUX [ 78 BN & 2 & = =
S [ 7 RN & = & = =
N 126 126 117 117 117
Within R? 0.8104 0.9793 0.9762 0.9981 0.9782

WS R GATEIX R @R R . 7T T TRIAR REAE 1%, 5%, 10%KF T RE T T B SR TE £
B, HLHIRG 6K 2011~2023 4EREA .

SARRE, LS TR A R P SR BRE B R A e B e i SR, X SRR G
A EE R ST, SRR A DT LARENR . SRR RIS ek, kT
TR ZARBUNBEAMBORIN, LA AR BEWS 78 70 AN A 5550 07, RO 2 W\ Z2 B 4%
FERAR. B Eemiim, SrairBReE e r8yema R, EARMNERVATRES2 214
THAE AE R SRR LR, SRl S5 1 K R T Fe O S, disb i, fE
TS E AR B, B 2 BN 2 W ZZ R LS B Sk, BRASCHE SISk IRIE AL, I8
WRES I 2 s IR E R MERECE Z R A K, At it — PRk,
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4.5, REMEFEHS

JRAE AR SR X 1 1] 72 RN ASE PR ) 1 4 AT LD AN Bt I [0 22 A B AN ARRAIE DL AR S Rl b, fEL
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