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Statistical Measurement, Regional Differences and Dynamic Evolution of

New-Quality Productive Forces in National Major Strategic Regions
Ye Tifang, Zhang Yaofeng, Geng Zhilin, Wang Junli

Abstract: Starting from the core hallmark of New—Quality Productive Forces (NQPF), which is a significant increase
in total factor productivity, this study establishes a multi—indicator measurement system for the level of NQPF in China,
exploring the transition from qualitative analysis to quantitative research of NQPF. The study measured the level of NQPF
in 233 prefecture—level cities in China from 2010 to 2022. Against the background of national macro—strategy, the study
used the Dagum Gini coefficient and its decomposition to measure the differences in the level of NQPF among China’s
major strategic regions. It also assessed the compliance of cities in each strategic region using the “five-level
classification method and non—inferiority solution intersection method”. The study further explored the spatiotemporal
evolution trends using Kernel density estimation, Moran’s I index, Geary’s C index, and Markov chains. The findings
indicate that from 2010 to 2022, the level of NQPF in China generally increased, with the Guangdong—Hong Kong—Macao
Greater Bay Area leading, followed by the Beijing—Tianjin—Hebei and Yangize River Delta regions, while the Yellow River
basin had the lowest level. The data factor application index was the highest, and the NQPF capital index was the lowest.
Differences among strategic regions gradually widened, and a multipolar polarization phenomenon was common. Regions
with low levels of NQPF had a higher probability of improvement and were significantly influenced by neighboring areas.
The Guangdong—Hong Kong—Macao Greater Bay Area had the highest proportion of compliant cities, while the Yellow
River basin had the lowest. Inter-regional differences contributed more than intra—regional differences, and the
contribution rate of hypervariable density was higher than that of intra—regional differences. This study expands the
quantitative research on the level of NQPF in China and provides quantitative support for the coordinated development
of NQPF in different regions based on local conditions.

Key words: National Major Strategic Regions; New—Quality Productive Forces; Statistical Measurement; Regional

Differences; Dynamic Evolution
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The Mechanisms and Effect of Agglomeration of Innovative Elements

Empowering Manufacturing Resilience
Xing Hui, Cao Xiaojing, Zhang Jin, Yao Wenjing

Abstract: The agglomeration of innovation elements is a crucial means of enhancing the resilience of the
manufacturing industries and attaining high—quality economic development. Using the panel data of 30 provinces in
China from 2010 to 2022 (excluding Hong Kong, Macao, Taiwan and Tibet), this study integrates theoretical analysis
with empirical testing to examine the impact of the agglomeration of innovative elements on manufacturing resilience
and its underlying mechanisms. The findings reveal that the agglomeration of innovative elements significantly
enhances manufacturing resilience, exhibiting a threshold effect. Specifically, the agglomeration of innovative capital
and technology serves as a key driver of resilience improvement. This positive effect is more pronounced in China’s
three major economic regions and areas with higher market integration. Furthermore, resource optimization,
entrepreneurial and innovative vitality, and skill diversity are identified as critical transmission mechanisms through
which the agglomeration of innovative elements empowers manufacturing resilience. Based on these findings,
policymakers should optimize innovation strategies, remove barriers to factor mobility, improve market mechanisms,
and implement region—specific development policies to bolster manufacturing resilience.
Key words: Innovative Elements Agglomeration; Manufacturing Resilience; Resource Allocation; Innovation and

Entrepreneurship; Skill Diversity
AR AR

2025 FEEE 10 43 (2% 558 H) - 25 -



STATISTICAL THEORY

AND PRACTICE %

25

o it gt m= s L Ex By
HLEIAF

— & TV FEWM BN S

KK IE

g

(1T HFE T RKF MBS, A BAFE 45400052 BAEKF ZFE R FR, i BAFE 454000)

WE.BAERFEHF FLERBEIL KRB ZLIEDGHMAELR KT 2011—2022 F 3% AR T2 AWM T
o M AR S, AR ] A BERL AR R W KoM S Ty i S S T A BOR T R 19 AN A e BRBh KT, SR AR
A A, BRI (1) FEFRGH AT FTRBIRT Z 06 = L3, L L #h2id— 47
NAERFEREAER G AR L (2)FhERLER SHNUEREIKRFEFIEDH ZLFEHLEGE
T2 B)RFEFMES T LFH RN EREX 2B ZFNAEFe B R AR GR T, BFHAM )
PR R T ARG BE TR EREDE R (DRFEFEG TP ER AR T 4L
R, B RA R T FAR @ = b LR L RIBRIKF

KR FHTABGRF BT kB ; ~kF kil ok $ AL

FHE K S F49 XERFRIRED : A
DOI : 10.13999/j.cnki.jllysj.2025.10.003

X ELE . 2096-8647 (2025 ) 10-0026-09

—.3l5

7NV R Bl R DX iR R R SCBRERA Y S B 3R
Pl JE TR B A | g S i e T ) DX a2 5 A e £ e
PN o BT IAe dml A A PR R o o A Jre LA 4 ) 45
H 2 2 R AR SRR 2, U A A X R IR AR R ok
ANy, XIS T MR RN , I R & AL 1 A
SER PRI, A B T e A 3ol T ) AR DI, Bk
T T BB 3y, Al S 8 TR AR A R A T o
oS RS U 1) D B PR AR, SR A X PR K i 1
L SR, B EOR ESRO GRS
T 2 BRI, L WA AR i It = 2 e, S
MR JEAEH, s DX I L R Bl ST B R A R S 1t
THARS

KT XIS C A 8 BT RR , 2 2
MRS S FER BBl SO AT TR

EEWB: M SpA ke

Dunford (2017) *IANy , KIS 2 0% & i i B F Ui
P B DG R N BT OC R, M s ] b il Ay AR
Fo XVEIFN 4296 (2008) 4 H 7l R B1 2 L™l i
FORFEE, TG 5 £ BT BOEOR HE Sy,
MV [E) B R XU | R LSl R B 45 284 . X e
3 (2024) AR 7B 59 1) B AR 2 45 1l XA Pl
T RAE RS 5 A7 43 T 3 K™ b — {4
e ES— K. BT (2024) W\ R XK ™
PR B B F IR D3O 4> TAAAE , FE LRI B 1
DESAE AN AR 0 40 AR A RN LAl . T X
X BRI Sl AR, & A WF 58 R DX PR = b 2 4 22
Sl BT RN A 2% A Ty v AR SR s T
T T AR .

Bl EC T TR R BT — S B BOR G Tl
AR 55l 1) 2 ) A Jrydy SR BV E s . AT %%

— R H B R N T A R B A LB R AR BT (25BIY045 ) s BUR A SCH 2R

RSB T 2 T R Ml 36 8 i R ) BT R LIRS HE SRS 5T (23YJAT90105) 5 1) B 44 BHEUT Rk — et B “ B 257

REIT R BT A 7 g & SR LR R AR BT 5T 7 (252400411292) .

PEB R ok, I, 1 R, W9 T ol o B 22 O 9 o e R e s IR AR BIL, O L LS A, W55 1 R X2 5 T L, 2L

ML, BB, WETE i)y X e T

26 - 2025 55 10 1 (5% 558 #)



(2023) " BIFFE KB, B0 U5 R AR 9 i iy X, X
P AERIE A A, FF B IR VA% R . Wk LR
RAM(2023) AT H ARG FI T TR ER )l 5
AR, 19 35 AH B A FH R 8 DXl ol B3 4y R e
MR BT LT M 2 ) 43 1 S i I | R AR
b MR 2532 (2023) "R B, 2N X 2 5
G B B R AR R, S BUR AT
20 R B — KV JE A 2 1 B X ¥ A K
& JEBI AT I (2023) A BB 48 U X il 1l
AR 77 M B 55 Ml 238 8] 43 A 0 52 1) B T PR A AR 12 )
RN E SR 5 B BIp R] 4 28 1) 43 2 A SR A A
IO

2 OB TR A ) I 3 2R ph R R] i e T
RATTE . RS (2021) 2] AL 2 28 42 DA
iR EE A 5 8 Tty 48 i s (R R, R A Tt
RSN 555 , BRI T Ui, IC 3R 28 s 4 . IR
AT (2024) Tl 45 FE 06 R F00H A 45 bt
GINSEEi I s e LIV # il E SRy iab R R A P
PRI 3 Sl 43 I AR R R AR X N AR AR 3k T 2 [T
A X HR RS , Hm AR B HESE G AR . X
TR I Bl T 2 AR B AN R ) [l R 273 DA ST
THMEMARRD K il as (8] yA BEAAR R S A
PEh T XL

25 b A R 2 B R KA T Sl
BB OB F & A TEF LT X Ik
BB HES AT A Rk . RIS — SE 5T
W 7 I GRS T 7 b P DX 4 R AELR R AR
R SR o T I A SRR T 2 0k
M B RS I L RS WA G — o AT HE SR BT
BT 2 T By B IR T ML RS 0O, AR
PR SE . XA BT R BT 25 LA Ak
X3l A TAR R, Ay BT I 3 7 48 B 1S K ol e
PRALAT Y

Z.ERothEmRREE

ASCAE T2 T 7l A R AR DX ™ L 3K B
YYAGL— ST HESS , = F B RS R A 1.

(—) 3 F 2 FATt 7 LB 3 Lk 09 H EHLh)

26, B R ARG AT BE I, 258 X3l Bk
Sl DX IR B P O AR B R k), e
R RERZEMBSIE, Ll T3 T, -
RN B AR E R R R PR B A R 1 O
Brabe BB 3 R ER  E S A s =

gzt | RIS EE

_________________________________________
Pl At | X
o el e | = e

[z gz
A

E1 #HFas. s wEREXSXE~ L EEH
SHTIESE

THBRIEERE2 Al AT DUKRE REAEH A, i
R A HE R EEAR D I AT O AR X T
sk ARk brp R B e e S A . IS
e R AL R AR R W5 AN [A] X B
SRS Z 07 BIRMBR S PRI A E, B L
QAR ARG LG R 5 R EME 55 58
AR T AT RE

LV BT AR A I RE e, BT DX 3™ Ml 1B
Y. R —ETFEAR LR, BXMATE
P23 0] JE AR S AR Ak HOE 28 T R e el 8 O B
EE A e 2 e | R S B UR I (=K Cll by
Ry DX ML B Bl i A AR A VR . N B e 1k
BT HARRE N EZARAE A AREER W, X
Y AR AT IB W AN 2 Bl S R L RE TR A5 A
E S o W | e B = R TR (1 6 X F e 1 e
1 I0 2 5 (S AT R b 5 S B A R B 2 A A
ISR, B R BB B i 4 AR S A 25 B
il S BLES DX 35 A i 5 A B 2R R S I X e fef L AL
UL ERCR T BOHT 0 28 S AR P

5 BT A ALY B, BT Xl 5
SR, TR RARTE = I i 1) 8 AU i %
i s e N 1 P 2 N [ W /AN /4 2 7 N i B 2 2
M B ESCE S, RBUEE " . BN AR R
— PR BT AS  ARFE B AT LSS B T S 8 kA
(1) BV B TCERC , 384 5 DX 3™ b BEAS (R WM, S MR A e 2k
P AR 7 B AR 1 BT IE B B R4k kA )i
5 Y IETF TR S Y S e 1 2 bl v € I B s e U
T AR AS Hb [ AE 408 DX A 56 7= AL, s =l
()5 DX S 5 AR . [RIE, 850 T B L PR R
A DXBRICHR , 38 2B A TR S B L R 3l R

Zr b R A Rk

H1 BUF L B RE IS 2E DIl L B Bl ke

(=) 3 F 2 FAR 8t 7 L BE 3h LR 64 18] L)

DX 3™ b R B e A 7 A % e T T LR LA
8 T 0 ) | A EE 7 ) N 0 1l N )

Bzt

2025 FEE 10 43 (2% 558 H) - 27 -



STATISTICAL THEORY

AND PRACTICE Z

25

DX M BB 8y P L T B — 7l By EL AT Bk 5
(BTN S/ sl 9 N4 -2 P VR - 32 i bE o d
RS BRI DXEOTOLAR & 5Ll A A
K, JRE BRI Z R, WA B 2 gl X
Sl VK Sl ) B R A

Lyl g lr AR A2

PRl Il AL HE R SRR MAR 42 5%, J2 45 H [R] A
P AE—E KIRFE R R R R . EREE
Ao DEPE AR, SR, | AR R A A B T B — i i
B BIHT K- R RE ST, NS5 KR B Bl A1
(7 s, -t AR A A ] kv e s 2 284 | ) B A ) 5 4 O
F A 2 Db A R i SE B LA A S R
AR P ST 7 M 8 i A ¢ AR 0 B A 25 52 B X I Y
FALIE]

I AR Ml e b AR HE B DX IR Bl A I, %
TGRSR AR &b . XN , ol L
(AT PR R R SR i L3l DA lb AL 37 i
SN 3 N e N i ) R 2 U s
DUH, T aed 3 A B g B0 M A R A X3l
P25 A RO s X IANE 7 2255 1 I 2 R AL BE
AR T A Sl A A A SF 2R
B, SR AL S AN I AR Rl e R T, A
R A RESRAL "l Tl A HE SR AR AL

2 b PRI R .

H2 B2 5 R Tl b Ll A A SR ke X I
PPk

27 LR

7k Z AL AR IR R Jacobs B3R, ZAR A AT
U B 7 AR — 5 S (A FEE U A R B R . K
B UR—A IS 2 R P2 S
oAt KB HR 2, BUSER, BAT AR i REAE i 7
AT T B AAAE o AE KA TR i N 4 T
T RBVSE T W23 20N A AN EST S AR
2 AR50 > 2 T EN T )"k Z RS R
Sy fu e AR A DX LB Sl , — 2 BT IR B L
BN AT RE IR AR )7 BT BRI B AR AR 75 22
AR SRy il 7 SFI, S AR A S F S
o “RMWA SR B 2R LR RS A AIAR
7P B E AN RS TR AR TE A T IR B IR SO ik
RO, s IR 1] P R Bl K. = Ay T |-,
FEAE N T N S RIS A AN [ 2 E
11,7l 2 B R g i 5 Ak B — T el i Y

.28 - 2025 5 10 #7 (255 558 HA)

DEFA, S HABIA T A [ RS BRI

Wi E A 2 AR S S XS B T
AT RES HE T 2800 TR 4 5 Ak 7 b 5 AR
PR REMFCHIREE ) B SR RRHE  HESh 270l
Z AT RBUR JE , RIS /MR T 3, BOr 2 g L
KRR J . Z A B T RE

Zi b AR BRGK :

H3: B 28 05 BRAG Sl 3k 7 M 224 Al SR o [X
PR

AR AR IR AT P R

77l 8 A () B R IR, HL DX 7k el
AR e A RASE DL K BT e AR R 77 b 2 Do AR R Bk
THARRCR GTHEE, IR BN FRRCR (&
Tr 3 A B T8 B ol AR SR s IX.
SIS . — B R, 2R AR B
AR, MARTEBL SR A, & FE A By 44, 25 2
M5 BURF 2 TEAR IR P AR A A T S FUARL | A 7 Rl
i J5  FET ARG A /N e BOME Y 25 2, S b )
BB AR AR L & . HOTBUN 2R T ESE,
o 16] TERE T 1 7 L B3, HESh 2L . IRl
ol A A TR 33 B AR 22 T, BRI 28 5% A
PRt , 5 HAIBR Z 0 A AT Be B0 A4 R . — 2
PN M A AT LA, M LATE RS 4 L35, DA T 55 Ak 3%
MRS I i A 5 & 2Rkl ik 2R o7k
AR IR R R, Ak A AR

PRI, 3 b G T s

Ha : B 28 55 e gl X b 3R Bl iy A R AR 202 32
FRBOR BV . HORBOR AT G R
SR 7 M Ml AR AR SRARHE M R Bl 800 23 BRI

= MR

(—)BEA &

SRy 75 RN 2 T R B TR A ™ Ml K Bl 1) AR AL
IO, AR o [ S SO AR AL AN

Cen,=Bo+P1Dig.+yControls,+6+u+e: (1)

KD ACERIRT , e ARRAEDT, Cena AR T 38 TTT
TE ¢ A 1 DX B Bl K, Dig FREREF 25K,
Controls, &4 A8 B A, BT Kt , 8, Fly 73 AR
TR OIS S AN AR B ARG T R 88, 8 Fw, 7031l 46
PN FIARAG ] 2 UL, &4 7N BERILAL B 00

(Z)Z=HHA

LR AR e PR Bl (Cen )

FE T X7 MV K B ) X 28 AT, e B AR PRI i



b SRA il B AR IK B AR PRI EE RO,
AR RIS 5 AL A 192053 7 I Y ER
M, R AL 23 I 48 7 32 53 A B0 O 38 ) 7l 3k Bl K
Vo BB

[EB A DA WAL SR A e N DR | 31732
K-

R"j’:kiﬂ(cm)% (2)
= G/l

kijz_G[,+Gﬂ (3 )

Ciftz 2 e |ﬁ\.—ﬁ‘ | (4)

FErb R RO @ X3 j 7 o A (7 b Bk gl 7K
S5 Dy A3 @ AT 7 OB, 25 B8 b B s ] e A
LR B PV I S M 2% B 255 52 X B LT (A]
LTI ES R 5 P G B RN 0 1 B
b XA 7 L s ey AU R 5 € 3R KT 1) e B4
S RBG LS g PR s 7l 9 FUER s n ol
SR I nT A E PSR [ 1877 M A T S HRRE e, ik
— U RIRAE PR A T RS (B DA e SR, 5 R
BT P, AR 1, 15 BH PRl i A 77 L Sk, 5
JIAAE O

FEO, 3 P M R B AACF- 35545 3l ol 19 o ey
Boboth e BEECRL O FOR Y SRR B Bl M 4
AR B R, I AR BB R 2 X5 A 3 X
fa P IR Sl BB Ry, A B A T e . T
AW

gzt | RIS EE

CenF% (5)

HoH, Ceni T i 76 ¢ 52 7= MV B S K P 14 J3E £
O BIVBERY (1) v i A A8 o 5 LA IR i 78 AR
AT (7= LI B0 5 R 500 N S R

2 SRR T A KT (Dig)

IR E S 2N G O R = Y SR D 4 X
PR R AR —F8ER , s DGt =X B I AR T v]
REJ7 AR I P AR T I, 25 B 1. (2022) "V BFSY , R
FARIE S EHL 201 1—2022 4EAH I, T A 550 “ 50
b B SR T A R DG ), T
PRSI, | DL SR i e wmT e i A e vk
SRR AR R

34a A

S U AT, EH LT AT RER T L B sh &
JRH R A il AR i O L4548 (Strw) , SRS =
AP 55 b ME . Ho e . QBURNTRERE (Gov)
SRAWFBGCE 1 S BUA Z Hffr i, A (Pop)
KRNI O E R . @&RUREKT-(Fin),
KR TR T RES IESE BT R AN e bR, O
FRAGE T LEEG . Horh, A S i s aRe 7
MPAFDL AT 55 P2 A R AR L, IS |
T F T A IEZRL SO, AR R AT R
e B BTSN . O (Con) , K
FAFE ST 2 i 5 RV X B o

HAS ARG L 1,

®1 TEHMRMESRT

LIS TR AR FEA BifE FrifE2E /MHA S INIER
B iR Cen FERE A 864 4.1826 1.6333 0.5634 8.8732

ff R Dig ALK 864 23.7227 43.2173 0.0000 312.5479
Stru ] 864 0.9580 0.4502 0.2044 3.5244
Gov B IR 864 0.9006 0.4998 0.0508 2.6262

il An Pop UNEE s 864 -3.3669 0.9916 -6.3464 -1.9377
Fin Gk JeoKF 864 0.2391 0.1722 0.0007 0.9761
Con D 864 15.6941 0.9578 12.5123 17.9058

(=) R R MO KRS

AR SCHE I 2011—2022 4F B ] i dak 72 S35 i A-F (—) =)

(LTSS I (EVSEOIETRT E S S 3T G e ol PP S
IR ESCE 2 U], HoAt A s ok B AR ARy A9 (e
SRTTGETHARSE ) FHORAE Oy sy A GE A 4 | ] 48122
B A A B B R R AR (B A 5F

T2 NFMERNAZER . 41 (1) R Azl As &, 51
(2)F Wil 3ok T [ 00 493 T 34007, 910 (3) £ 81 (2)
Al R T A B RN . R B, BT A TEK
- (Dig) B 25043 5124 0.0029,0.0050 . 0.0047 , H I 7E

2025 FEE 10 43 (2% 558 H) - 29 -



IS | wrat
1%/K N & 3%, UL BH BT 4 55 RE S (e F 2] i Il A = =3 BHEMEELERE
IR BN & S, i H1 #3E. o (1) (2) (3)
F2 HEmPAZE T B R i | B R R | R
. (1) (2) (3) Dig 0.0210™ 0.0027" 0.0049™
0 HL
Cen Cen Cen (0.0060) (0.0011) (0.0013)
Dig 0.0029" 0.0050" 0.0047" P A A A
(0.0010) (0.0012) (0.0012) R SO e I B
Fin -1.5107" -1.2021" AU TR RN o B H
(06041) ) (0.6262) W 10.7498 42903 | 42570
Stru -0.5228 05182 (21.3682) (45971) (4.6459)
(0.1045) (0.1057) N %64 864 %64
Con 0.8526" 0.8680" .
R 0.911 0.888 0.889
(0.2427) (0.3192)
Gov -04706" | -0.4462" 23 B 9 HE I 0, AT B A A AH R AL L R PR R 0 6
(3;1)22) f;zj) Fo WS PRI R LT BT S TR
e w0nsn | (ore1m) — R B £ (2024) R | RS B T
. . . NITI N | .— 2/% > sleElg/f [23] 3 >3
e B n B AT E st,‘%éﬁﬁimff(zow) E’?Eﬁn JH
G RO B B B 1984 445 2% 117 1 JRs B CRIs i AMAZAE AL AR DG ) | 244K
BN E RO 7 7 B T R Y v 11 S (AT RS R AR b AH 26 ) A4 52 IR 1
el 41145 ~4.9910 ~6.3579 (YjsKds) , AR M BUF 25 K T B AR &
(0.0336) (4.7346) (5.7819) F A5 (1) H) 2K F i R e i — 0 A [l ) 4%
N 864 864 780 BB AT R R 0.0050, 76 1% K F- I 3
i3 0.874 0.889 0.890 F A (2) (3)H 45 T HAS B A B ] )

ok e e e S R 10% 5% 1% 8 K F E
BF 5 AR MEARER, K3 K586 K7 %8
R9F,

(=) A e i

SRy G 3 U A1 U A AR e, SR FH AT =Py vk
TR AR I« 5 — Bl i R i . SR AL S 4%
SRR R (Clo) , I HE e 2 by
G2V O (S DO - RSN |47 ) i G )i S s RN
PR AR Clo= Y Lidi/ (N-1) , Horp d, 23817 i Fn
ZIA PR O T IR . U Rk
M e e E ) E R B
FERR B = AR, ik B VR ORI A AR A et IR T 4
A 55 = HEBR I Bl . X A8 2 BIAE 1%
99% i Ab4F Fe I FAk T, LADS A RS R ] A3 i 5
TR T FRldMAG I8 2 5 W38 3, T LU B, 5K
TG BT RS s e R B IE, HE
HE 5% W KT b 2 U B R o (R 208 R AR
{11

(Z) N AREE

B2 IR B 43 ) A 1 R S ] S AA

- 30 - 2025 55 10 1 (5% 558 #)

x4 NEMRBER

(1) (2)
R THASRL
o W — 00 | — B |5 B
Cen Dig Cen
Dig 0.0157"
(0.0062)
L.Dig 0.0050"
(0.0012)
YjsKds 0.0011°
(0.0002)
P AR L A B
Il D R R 5 = B
AE A3 ] R RN " = "
N 792 864 864
i 0.887 | 0.846 | 0.868
Kleibergen—Paap rk LM statistic 24303
Cragg—Donald Wald F statistic 38.252
[30.600]

E 55 AL 10% 4 2 2% MK L Stock—Yogo
55 T AR FARA| F A g6y 16 A



S, Horh, T HAR R (YjsKds ) 1 2 BUFE 1% 9 7K 1
BEMNIE, 5. Kleibergen—Paap tk LM 4t i1 e
TE 1% 7K | i %% |, Cragg—Donald Wald F 4t 115 K
T Stock—Yogo 55 T HAF G| F K AE 10%7KF- 1y
e S, 156 B TR il A2 T SRR A 36 EL AN A7 AE 55
THAS R R, 5 I BOh B 2 5 R BUE N
0.0157, 7E 5%k R 2 . PR 7 k3 3R Er 4
T REX ST G A 7 M SBR Bl 7 A d 2 AR R

() P A-DUh A I

POl AR 2R AR R R B e U sh B
Tl P S A EE AL . A5 SV (2022) 4%
SHEWTSC R IS UE, A RN

M.=Bo+B:Digi+yControls,+6+u+&: (6)

Hor, Mg rp A 2e it A 4E Il 2l AR AR 2R (Spe )
P ZFALEER (Div) , Hp B 5 ORI (1) —2L.

7o B LA S TR IK AR Kragman %V A $E K fliy
i, BA AT

E 2LE;

Spew= 2 2,’,-’1[15.»,7 YT hE, (7)

o, Spe. eI T i 76 ¢ SRR Pl Bl AL AR R OK A,
E B 7 7 ¢RI ML B n 2 12 E, m
SR .

7ok Z RS R AT, SR M A bR 25 18 7R 5 5L
iy i, FUAR AR -

Divi=

1
Sl Ed(E—Ey) ®)

HoH Div IR 78 ¢ AR P 2R KF- B2
TR | R )N N T | A B

TS5 (D) (D) F 53 AE T Tl AL SER Tl 2
FEALERAE N A AR A I 25 R, aT DAL B, 307
225 I R ECLE S (1) 51 02 0.0006, 7655 (2) 81 rh 2
0.0058, 7E 1% 17K b i 2, 3R £l AR SE 5
Pl Z FEAL AR AR B B e BT R 4l I B B
FR TR B R H2 AR H3 15IE

(£)IAY AT

TE HR A AL TS, B AR 7R 4 JE Al 4300 i A 22 5% R0
B AR RIOR B RN B 7 26 5 1 22 e i e A 7 [l U
DA 35 R 5% AN ] 57 Ml AR SR I 5 800 . SR
A ¥ GDP JE 5t 28 3% LB (PGDP) |, 31 2 75 55 ¥ 5%
(2021) 05 3 W AR 8 T N2 GDP & FREA i ir
0, DAL S 4 R AU 1 H pgdp WUE A 1, T 002 0, 2%
S H_pgdp L 58052 55 1 28 F 1T DigxH_pgdp fill

gzt | RIS EE

F=5 HNAWHKIEESR
- (1) 2
Spe Div
Dig 0.0006" 0.0058™
(0.0001) (0.0015)
P A 2 2
38T ] 7 500 = b
AFAR ] 28 55NE b P
HHOT 0.7015™ —8.4542"
(0.3450) (3.5890)
N 864 864
R 0.756 0.877

ABERL(2) o SR B IE R AE LB AR (TFP)
FE4 TFP (R LB AT A0 o 115 TFP B HAA S B
JESEAR T S, SR AR A A ) R A gL
K FHZIE AL RN T I 4F TFP W) PR3 2
8 2N Ind,=InPCDP—a:xInk,. L, InPGDP, 3
A5 ST b DX A 7 A X, Ik S TEASAE S AR
oSBT L . SRR IS, Wk TRP
f RS A 55, DA 1 R 0L AR B H_efp BB 1,
EI R 0, SR I 4 H_tfp P H 5 8048 55 (W 58 T 0 Digrx
H_fp AR (2).,

ZoTE TR AR 72 b b A 5 R 1 7]
TEA R 655 (1) (2)51, %77\ ZFEALSE R & FE )
FER R 655 (3) (H)F, aTLUEHL, Xl &

®6 PATHNEKIBER

- (1) (2) (3) 4)
s Spe Spe Div Div
Dig 0.0014™ | 0.0013™ | -0.0025 | 0.0030
(0.0002) | (0.0003) | (0.0027) |(0.0027)
DigxH_pgdp | —0.0008" 0.0087""
(0.0002) (0.0023)
H_pgdp 0.0305"" 0.0445
(0.0112) (0.1122)
DigxH_ifp -0.0007"" 0.0028
(0.0002) (0.0024)
H_ifp 0.0254" -0.0704
(0.0110) (0.1057)
P AR = = = =
0TI (] 7 U = = = =
AR Ay [ 7 BN = = = =
N 864 864 864 864
R 0.760 0.759 0.879 0.877

2025 FEE 10 43 (2% 558 H) - 31 -



STATISTICAL THEORY
AND PRACTICE

2185

AL R, Digx H_pgdp ) Z50FE 1% 09K &
E RV S ESp o ey N G e el ) R A 4
LR BIVE R A, 5 B — 30 DigxH_tfp B 2500 1%
(KT b 2 R i, BB AR R B & i Rk
Wil B AL SE R VR TG, ST —3, &=,
15 HAT53IF .

X F el 2 FEAL AR ORI, 38T I DigxH_pgdp 11
BN %MK B3 R, 2 BT RSB A, 4
FATAL I I Z RS R A RO AT . 38
FeIN DigxH _tfp () Z AWM IE  HIF A B 3, R
RAEE BT ETE U Z R LR R B TR 158K
N FEASBH 2, D PR AT BB A R AR AL AN AN 28 5 B
B, e a3 TAR R 25 b

ARGV, X TR UL, $e A Tl
EAHL ™ b Z AR AR SR, B AT Bl 4 20 X 3™ M 3k 3
R X /INTT R R R T R U, BT 4R U
AP b AL S T B A B 4 8 X B B
K.

(%) F I SHT

13T XA S o

BTN SE  J [R) A  AR T AE SAR L r LA BT i 4
(18 7= MV BB B 75 2 A R R A 5 B . S IR /N S
(2020) " IHF5E 00T 550 CHOR T NS T
A TR Sy i s A TR 1LV 3T AT
I Jige AEAE & BRI i s AR TR TR 6Tt
GER LR T(1)—(3) 3, 0] LAE B 257 5 o i
AN TR) DX B3 T 7= M B B ) 5 i A A 25 5 . HLARTT
&, LU R R RECNIE , BARTE 19%097KF- 1 i
=, s R EC I R, B BT
UiE> e I RRAE o THARI AT, 7l 20k B0 B i b A
B SF B8 B 2R 2 512 v iE (4.485) T Ui
(4.435) . LU (3.158) , Hiife i) = b R B K SF-d5e s, T 2
AWESE e U2 0 s b ) 25 ik e (RS 2=
B,2024; AR ,2023) 72 FF LI P2 b BB 5l K P
e e HlL DX AR S A AT RE N8 B I

23k T SR

T A2 R L R I 1] R S X3l
kB . A eIt A4 sl Sy kT,
SRR AT, H A S0 Ik T S A S . 2 8
551 (2) 043 HLZ HpuC kT A FBISk T g D) 25 5
AILUE B 0 eI 0T 3 a4/ L 7 M B
BRI R BN IE , HLAE 5% MK 125 5 X otk

=32 2025 55 10 1 (5% 558 #)

x7 WHHXARRERKEER
- (1) (2) (3)
[l i T iE
Dig 0.0126™ -0.0025 0.0058™
(0.0030) (0.0020) (0.0011)
P AR i b 2 =
I T I O e b =
AFAR ] 22 5500 2 b =
fige -32.2990"" | 13.5381" | -11.0412""
(11.0050) (7.3167) (4.0647)
N 180 240 444
R’ 0.843 0.907 0.923

®8 WMERMEBNRFMRILER

- (1) (2) (3) (4)
HUC T | SRR | SRS | AR SR A
Dig 0.0018 | 0.0054™ | 0.005" 0.0030"
(0.0030) | (0.0021) | (0.0024) (0.0015)
PE AR b = = =
W ERN| S = = =
EOYEERN S = = =
WEOW | -10.7744 | 0.2439 | 133187 | —26.9188™"
(15.7843)| (5.0530) | (4.4720) (4.6001)
N 108 756 456 408
R? 0.870 | 0.899 0.912 0.886

TR N IE IR B . R ATRER Fik X
VAT s G RTINS A 22 7 b N ) e M
FEBUE 4.334, 5 TAMEITT (4.161) , FRR R iEE 28
DN B/ VAN i 1 M R4 2y VA

3R 2 A S

AN TR AT 1 77 ol B R ASE AN [] , DA T - 358
FRGAES B kRIS BSAEfA R )
It 1] 55 Bt % A 110 4 ) 0% Y5 Y IR T mT R4k & R ALK
(2013-20204F) ) , 5% 70 ] PN A 30 o ) 2 oy i 5 7
STRIVINE (A Ri S 4 I i B R G S I S 3 o
(3).(DF, ATLIE H, Teie i P IR AR T i 2R 7
RURTT , BB X IR 7 L 6 Sh 5 i #0590 ) 7K
b N IR, HX R RIS T AR K, R
O TR IR T AT I B I TR SR T 1 7 b 5 4 T —
NGRS 5 7B s AR A 25 57, TR
FET R (2) BT, 5 R LK 9, AT LUK B, X 5%
TEBUIR T, Fher e B b %l A2 SR S Bl
Ji& AR B U R 3 T D)3 Ao 7 M 22 T Ak 4 SR SR B
R o XU B U TR 3 s 1 e 7 Ml 25 4 B — 4k ]



R, FERE R T R v ) S AR R RO AR SR, 7 LR AR A
RO, AR BE PR T PR e = B 7 U AEZR A 24754, )
b A R P A B 2R B

F9 WRENHAIER IR R LB SR ERE
| @ 3 | @
AN B AL T LG IR T
Spe Div Spe Div
Dig 0.0023" | -0.0029 | 0.0001 | 0.0093™
(0.0003) | (0.0034) | (0.0001) | (0.0016)
Pl Az = = = =
3T [ S O 2 2 2 =
ARG [ E 0N, = & = =
RO 0.0819 | -4.8243 | 0.1845 | -4.4214
(0.5419) | (5.3717) | (0.5046) | (5.3392)
N 456 456 408 408
R? 0.798 0.829 0.715 0.914
. EiL5EI
(=) R #®

FIFH 2011—2022 45 # 0] 37 45 72 308 i 79 1 A £
i PR BT AU 5L Eh M E R LR RIS IR
(DEFATRe L = Lk L ER MR,
Bl 3 B e sh & R 5 (2) 77 b A8 AR K £ 32 3
T4 G FUBRN 5 AR BCR B, 225 RIS AR R
SER IR T, Bl 2 i a7 b Bl AL S SR A Bk i
MR BN VR FEEES 5 () FE P LIRS AKEAIR 7 b 2544 H
— [ ML DX, B80T 28 T AR A T 2 )M 3G B A 0
B,

(=)= &L

FETHFREETE , B A HE Sl Il sk ™ b 3k 5
R AR LU SR AL

O —  BORJZ M, UMY W SRR Bk
5 T A Ik T SR A B B SR T I B v
BE o HEITRIR DL TR/ INR T R 32 PR N H AR
P 0% FL =Ml 25 44 B — | 4% M 0, 3 FE s I 38l AR R
BEo BN, HR 7 B b I A3k T B R B S
FRE L BORT | , SRR RIR AR, £ R R R
ViV =4 TR | A 18 P -0 I i [ =
PR R A AEBLE, FTRA T B A I T 7R R
WE& R UME 0 R A 7 TH 2SR, SR HE S
Ko

5 L BORZ T, EMR BB ARG, sl Al
TR A& T B IR AR G M e BT, B T L 3 5l

gzt | RIS EE

Ko BEFE AR 2 R R AR R
JAETARN , 1l BT QUHT T 6 S T 5 A
FETFOEA AT 3 R T TR R i Ry e
Fhyo sy FERb O i, JUHUE Tl IR R )
WK 1 45, (it RE Al b 3 b Hcdhs BT R R TS L AT
WE s AR R R A hish . HEsh g
M ANEC AR R TR L Bl , FE 2R B T HARLE ARl
ST € SV VAEER 75 o /I ale SV Y

S =l 2 T, L A Gl R R KR
eyl MR Y, 18 i 2 REAL R AR B L K Bl
TR o BN AS I T B Tl FE A A LA 3 A )
TR 27, G AT s b e T AT DARAE
(4 K BHBE  XURE B 50K 7 & g RE TRl | i FiE 7
b5 H i3 TT AT L e 4 £ G B A R R
TR BEM I | Tl FIB N ST A 5 TR Sk Al AR
FRHIE AL A Joy K S A= R 2 T b e 55 v
B, &

S A

(]34, Tst, ikt & RIERZ LR R RRIEZL[]]. P
& %A% ,2011(5) :83-93.

[2] DUNFORD M.Spatial divisions of labour: Social structures
and the geography of production [J].Regional Studies, 2017, 51
(6),973-976.

[31x14), & B = B3 M & BT s g sk AR [ B R
FFECF IR AR, 2008(6) :104—107.

(4] Hl L& FHE R~ LIS ()] S RMZ,2024
(3):111-123.

[518# F AHTAMS R ALIE. &y To4ENA]] 2
FARE BE,2024(4) : 2331,

[6]3U4wt, Wb B Bl i A Bk A & R A (7] 255 %, 2019
(4):41-48.

(7)ot 7 ATHERR R FAK = W 3K 3h ) AR 3 RIR & & — 1k
A K e 0 B AR AR B 5 R T B A ) [ ] 2
2023(1):102—111.

[8]BAT JRH= A1h R HF R T LERGH A EE
ESHT(]]. R AR, 2023(6):147-157.

[O1Bk R, RAM SF 2 F5 = b2 ) A By & #5823t
R[] W) 235,2023,44(6) : 69-87.

[10] etk , 25 % KR 25t A4 L R Hh . AT
F G e FIIEAR[] ] BFF 3 A ,2023(1):73-88.

[11]A 8], %) F & 8 F 2 F R AT E = b= 6 5 A kT
RF A )] M2 A5 ,2023(12) :116-131.

[12) 3442, 247, X B, F MRS T LR R 05
7R IR R R A5 AR ] | 25, 2021,41(12) :84-93.

2025 FEE 10 43 (2% 558 H) =33 -



2185

STATISTICAL THEORY
AND PRACTICE

(13]3AR R, W Kok A b BOFBR A ALA T 3 TR T M 209
LA 3RS B H AT R[] | MR AR R, 2024,43(6) :1370—1387.
(14]30 &, RINFT R T IRIRIR T AEHEDE IR R L L) 5
FEIEBG IR T he s TALA )] A A aAt 3 ,2024(1) : 173-182.
(15 AEART, SR AL 2 ST IRLIR 3 it A M 8 2 18] i B4R AR
[J].9 46 K 3 5308 (4 FAEAF 00 ,2022,52(1) :47-56.
[16]G# %, &R R Re|FHEMF T = LHme LRk
W A2 5 2R )] # d Ak R, 2022(5) :67-72.
[17]ROSON R. Auctions in a two—sided network: The market
for meal moocher sevices U ] Networks and Spatial Economics,
2005(4) :339-350.

[18]VARC J,LANJAK J,DABI M.The role of national intellectual
capital in the digital transformation of EU countries, Another digital
divide? U] Journal of Intellectual Capital,2021 (4):769—791.
[19]%] 7 & K38 = W 3h 55 = w4 LT R A rba ik #ad A0
fal]] iR ikiz,2016(12) 1 43—47.

[20] KRB, & L, $AEHE. X IEALA T 69 X 3= Lk sh SR

PR L R[] ] BEA R, 2020,39(5) : 1045—1055.

[21] #7152 F 25 He LR R85 A= Z([]]. FdME2E
K P FIR,2022,255(6): 131145,

[22]5k 3 & 305 BUR RSB iEZE N A Rram g kg
WBATH IR 49 255 [ ]]. R 2 ,2024,45(6) : 134—141.
[23 |55 B E Ak RN BB M AR 5 h) 2 e A = F 425t
MENE L P EZ3[]] 4+ B T kZ5,2019(8):5-23.

[24 ]zt B R AT ZILBT 5T P 09 P A2 SR O[] ]
T2 F,2022(5):100—120.

[25] %%, 28 AR, FHRFHAELLH) T .+ LL
e —RA[]] P B T2 5,2021(9):137-155.
[26]FvaE , L 24, FUAE, 5 FFTRR B R E L A
BL5 =aiRA[]]. 2 5B 2020(4) : 1-10.

[27]3RFH | F 4t 2 F BT AR R B IR T 4k &2 by
XA []]. K RAE,2024,46(3) : 475—487.

[28] E i A, IRAR, TRV OE O F B3 TR S M2 Xy
Wt R[] ] AT kS 5k ,2023(3) 1 13-22.

Research on the Mechanism of Digital Economy to Promote Industrial linkage
in the Yellow River Basin:From the Perspective of Industrial Specialization and

Diversification
Zhang Yongheng, Xing Mengkai, Shen Jie

Abstracts: Build an analytical framework for digital economy, industrial agglomeration mode, and regional industrial
linkage. Based on the balanced panel data of 72 cities in the Yellow River Basin from 2011 to 2022, use gravity
models, social network analysis and other methods to calculate the linkage level of 19 industries between cities in
the Yellow River Basin, and verify the relevant mechanisms.The results show that: (1) The digital economy can
effectively promote industrial linkage between cities in the Yellow River Basin, and this conclusion still holds true
after a series of endogeneity and robustness tests; (2) Industrial specialization and diversified agglomeration are
important paths for the digital economy to promote the development of industrial linkage; (3) The agglomeration
mode of digital economy promoting industrial linkage development is regulated by economic scale and technological
efficiency,and cities with smaller economic scale and lower technical efficiency are more inclined to achieve linkage
development through industrial specialization; (4) The “charcoal in the snow” effect of the digital economy is
stronger than the “icing on the cake”, and resource—based cities are more inclined to participate in regional linkage
through industrial specialization.

Key words: The Yellow River Basin; Digital Economy; Industrial Linkage; Industrial Specialization; Industrial
Diversification
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Digital Industry Agglomeration, Green Technology Innovation and Urban

Economic Resilience

Yang Langiao, Hu Haivyang
Abstract: Leveraging the agglomeration of the digital industry to fully unleash its driving effect on urban economic
resilience is a pivotal step in advancing high—quality economic and social development. Based on panel data from
275 Chinese cities from 2012 to 2022, this study systematically investigates the intrinsic impact and transmission
mechanisms of how digital industry agglomeration influences urban economic resilience. Empirical findings reveal
that digital industry agglomeration significantly enhances urban economic resilience, primarily through effectively
stimulating the advancement of green technology innovation. Further analysis indicates that this facilitative effect
exhibits notable spatial heterogeneity, being more pronounced in eastern cities, those with more well-developed
digital infrastructure, and those receiving stronger government support. The conclusions provide important theoretical
underpinnings and practical guidance for accurately understanding the value of digital industry agglomeration,
optimizing its spatial distribution, and strengthening the foundation of urban economic resilience.

Key words: Digital Industry Agglomeration; Urban Economic Resilience; Green Technology Innovation
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Research on the Impact of Digital Financial Inclusion on the Quality of Farmers’

Income: Dual Perspectives of Policy Empowerment and Technology Enablement
Xiang Shwjian, Li Yanling, Zhu He
Abstract: With the widespread application of digital technology, digital financial inclusion has gradually become a
crucial means of promoting rural economic development and enhancing the quality and quantity of farmers’ income.
Based on the panel data of 31 provinces in China from 2011 to 2021, this study empirically examines the impact of
digital financial inclusion on the quality of farmers’ income and its underlying mechanisms. The findings reveal that
digital financial inclusion significantly improves the quality of farmers’ income, with this impact exhibiting
heterogeneous effects across different income tiers. Mechanism analysis indicates that digital financial inclusion
enhances farmers’ income quality through pathways such as policy empowerment and technology enablement.
Specifically, the development of rural e—commerce, the accumulation of rural human capital, and the optimization of
the skill structure of the social labor force serve as mediating channels. Further research identifies non—linear
impacts of rural human capital investment and the skill structure of the social labor force on farmers’ income
quality, with digital financial inclusion acting as the threshold variable. Finally, countermeasures and suggestions are
proposed from aspects such as strengthening rural infrastructure construction and promoting the popularization and
application of digital technology in rural areas to better leverage the role of digital inclusive finance in improving
farmers’ income quality.
Key words: Digital Inclusive Finance; Quality of Farmers’ Income;Rural E-Commerce; Labor Capital; Panel
Quantile
(JAEZ 331 A)
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Research on the Impact of Supply Chain Finance on Total Factor Productivity

of Manufacturing Enterprises
Xiao Chunmet, Tang Junfeng

Abstract: Improving total factor productivity is the driving force for achieving high—quality development. Using
panel data from Chinese A—share listed manufacturing companies from 2011 to 2023, this study employs theoretical
analysis and empirical testing to explore the impact of supply chain finance on the total factor productivity of
manufacturing enterprises and its underlying mechanisms. The study finds that: the baseline regression results show
that supply chain finance has a significant positive effect on the total factor productivity of manufacturing
enterprises; mechanism tests indicate that the promotion effect of supply chain finance on total factor productivity is
mainly achieved through three pathways: reducing operational risk levels, accelerating digital transformation, and
enhancing technological innovation capabilities; heterogeneity analysis reveals that this promotion effect is more
pronounced in small-scale enterprises, technology—intensive enterprises, and labor—intensive enterprises. Based on
these findings, it is further confirmed that supply chain finance can narrow the gap in total factor productivity among
manufacturing enterprises, and optimization strategies such as improving the supply chain finance system, reducing
operational risks, accelerating digital transformation, and enhancing technological innovation capabilities are
proposed.

Key words: Supply Chain Finance; Manufacturing Enterprises; Total Factor Productivity; Digital Transformation;

Technological Innovation
WA A IT)

2025 FEEE 10 43 (2% 558 H) - 63 -



STATISTICAL THEORY
AND PRACTICE

| AO5itast

HERREEEZH5 M

K iaiHiZ 4

(KA KF B HEBEFRE, H KL 430072)

WE AR RCEEAMRERLEZIN TR FOTRRT , FRANABALGEFT AF2K P, R
L, ERA KN AT TR P H R A A RERM, FFE AT AR
ERE LRGP AR BTG, G HE R B TABRA S B RGERER, mB T 7HBEARE, LihmE, X
R PRI A M H B RN AR & RAL B 12 R 60 A Ty A HLDI e B AR 5 B 6 45 MY A

KM AR TR R M@

A FR AR, s, T = 5 mR sk kB S oy

HPF - RAI LA QE R, PR AR, A R AR B — RS B H
HU], A iR AR S iR R e iR BB SR AR R ALA R & B A R e ) AR 6 ST )3 B, R AT 5 )
TN HHE 8 B BARFE G — 77 B & BB TG ZL R

KRR ARk Bk R 0L B S
HE K5 F062.9 X ERFRIRAD : A
DOI : 10.13999/j.cnki.tjllysj.2025.10.007

N E Y2 . 2096-8647(2025) 10-0064-08

—J3IF

B (5 S BOAR B BEBORTEA 2 A vh TR AL
R R A2 A RS B A B R R R
2R, NI T RO . B BESE R B AR A
T3 R R A e A BALR X BEAR I L R A
B0 T AR B A D A A AR A
PR HIAVER, & B R T 1A 255 3 A PRI
XFF S B RERL IR T HORIKAE T 25 3 AF
SEMURE, 51 AR 7 5P T . Sy R 3 SO AEREA
FEIBAAE T, AR Sl i SRR ™ BRI
FISECN G H 1, B BEBOAR I AT 5 ik TiX—H
AIRIR IR R, B RETHILEAR T AL B “ AN 25
AT SRHE Y, TEAE AR A LY B i AL AL
B IR T S5 BT R M 57 W Sy Be2E
REGERIZAL T A

PN AhaA B X RERA AL 55 S B AR P A T THT
B EAEZ NS, ENUIE 32 T —

e B DL R R R i R T RS AN AR D s
SR CARE SR A UL, HETT S LA AL 25N 48 L JR) T
AN TR 25 57 Sl A g )il , b R e 2 — 2 1 b
AP REASHN T L PSR B (8 Dl DI AR RESE 50
Ferfo TR CREERL MV AR R IR
TE 55 ShAUBTIOR A 23 A BOTE3) AF 0 AR A 22 57
FATRET | R E R BUAFIE AR > BRI =2 Ak, D
BB s R UL A SRR B A E— E AL
[PV o cp e e = i A RN E S B N 8
PRl B A e N R TZR B FIWT . B2,
| S A 0] T 455 P 5 RS G2 1) B WF S8 N A 3R
T I7 S HA B —BGR M FRT SWRIBTSESS RS
SRR TR A SRR U AT 23 Hr 55 i
AR RIL T SRERE B9 AL 55 B RASE AR
[ Shp i B BRI AE D TR T R ST sk
TBIAF Z ATl R B E R 2 AR B
WA S04 R IR AT B A TR SR . A gk

EEWE : 50 SRl S G TR H bk > 357 A B R @2 32 OB BT FR B 73 M (24&ZD004 )
EFER T HOLR, I3 W, B, LA S0, 5807 ) o [ R (2 32 CBOR 25027 5 1848, 2, B L0 E A, WF5E 05 1)k v

BERRES.

- 64 - 2025 55 10 1 (5% 558 #)



— G HE AR AL R, B AR A A L AR B B
PEAR TR BT T X R R

B I TR R 57 s A T T
FEFL R R 43 B R 4355 S 2R 052 0 TRTURS: T 48
N RCR AP EEAR R o — R TEXT A UL
BT B AZ O B A A FH IR R = ™A% [X 3, it
FIOF JE 51 R REIAIL B AR RS, 2B XTIR )2 BEAAL
TR 5 R . IR 2 AR | 55 30 73 Bl S5 07 55
S LI, IR E A SR R YR R 2R D AL A Rk
TRV VR T, BEB = X 55 s A B AR 0 B AR A, ok
et s A R AL T 55 S B 1 B 57 Bl IR
A IRMIIGE N SR BRI FH IR, T
I, ARG D IR (] I i — 25898 R RE
TE57 S PRI AR b 5 | R i 55 SIIECRR ) RIEHEA 7 4 1T
FIATT, O 2 4 HR A R B8 30k 0F SURN 57 31 55 1 fide o
T

T EREERRBIEPNE RN

VERGEA GHEARMEG ), B Be S 1 R Ak
InEEIE AL o058 B RTRA T M EOR T HA A
Earik=g I Re BL LN (be= PR e Y NE Y i (KB i 1]
T RO B 41 38 1 SR e 3

(—)ME R E B R R R IRt

BIRRR A T AL G ) B RE Y S Pk e, I
)5 PR IZ B R B A S BOR W Py Bk B3 iR
BBt FEAO AT S A 00 R |5 SRR, R
2 RS E AR F oy B SRR Ffn )
AW 2R LRI S EOR B AH AR RS, Ik
A AR AR 7 07 2 50 IR BRI RS, A
P 9K AR HOR T 2 T 5 HOR AR AL SE, BEA b
RN Z A R H R B e R, AR BT IR A (14 47
ABER T AR 7™ H 258 ) 2B WA b s 55 =R ER
B BB R R FR S A K — Rk
A I R BRI e 24k 40
A B REARRUT

EAFCR S BRSNS R R
M o] AU 5 Ry BV A U iR 51 g 6 - AR i TR 95
B PR LA S5 i Ay =, S5 |
B LA N TR BRI = KRB R R T4
P AT XA GEAC R R BRI SRR R 5
AR A SR o e BRI R 10 R . 155
VRIS T T AS R TR HLN) , LD Rl AR R AR
TR 238 ) 5 T ) 9 8 PR A 55 o AR K e B A ) XoF L

AnSitasgit | RHIRLEE

B ARG B AR X R 1 ) e B 5 K i B
R AR 32 BB AR R IR p sz, fE DL B 3
L X BRI TR S m D e NI B S I i A 5.

PEBETRBE 27 3] 55 0 25 R 28 3 AR B B, B RE A
SEEL T AT 55 HA T ) SR ) i XU e SR
PETE T BN FIE B B 0k me s, 8
fig” E LRI A e e A Vi A h 2T i AR
Y N 5 B O/ 5 R B) 11 = N S E o o8 W g U 1 ]
DO NS an e au SO FiE P S R 6 () i) = EA e 2]
B, (5 BB VL AR A% A M AT 2% B A8 B8 P Y AR
PEAT 55, DT SE BRI G TR L Sh VR T S5 A Hr vk
BORBI . SR, B RS AT R A HOR T H I, il
1 N SR A RAE SR M S B, IR X s
F5H S AT o A M T A e — B YR AR S P
A0 T DA 5o S ER R AR AL, 22 0 1 g
2 5RO AE S ), X — B R R O IR B i AN
FAb S A 7 A TR AR i AU

(=) kBB RALEL

XPETE AR AL UL AN I IR VR 5 4
WL, A B T R 20 T e S 8 AR B 5 R R T iR T
FERL G o LR, RS I DL R A0 R R
FE TR B Z A AR A 152, (L 35 6 A o 2 1T A7 e DA
REEIT AR 2257 AEME)Z T B 5
XA R RE AR, 5 O UL AN VL B AN g
AT PR W] —ABE 2 im DA B AR , 403 O DL 2 7E Bl
£ bRvE B S A R K E5 % 2, A
23w WG 0 B 58 A B I AR R R HOR
I R B A AR 8 A A ) A gl e b
WO AR AL S R . IE NS T TS Y RIMLER R
AT SN AN AT 43 B8 B 7 T FOSH TR ANAEAER) ,
XL TP J R HUAS S ABLAS A B 77 A 1, T2 AL
(TR 32 SUN = A g 1 7

SR I A0 B R 220 i s et 2 AR ) A 25 A T 45
MR R BRI BT, R X Ak
I RRFE 43 AR SE B W A i R RE TR Do
PR RS RS . a5 b T8 A e
FE ARSI [ 8L, T A e 3] B (A %) ShL AN FH 2o i ) S
TE A AN AL . — & B RN A Bl R
AR RE A S B R R ) T R R
BRI AT RGBT KA S . SR
I AL & = A5 THT

[ER A AR 0 Eo=ic8 - RN IE X NN TES AT OS O KA

2025 FEE 10 43 (2% 558 H) - 65 -



STATISTICAL THEORY . s
AND PRACTICE ‘ AOS5#&8t

AR AGUEE . XFARIASURBU RS AR
AREHESZRREE , AL R A E 85 B E . 1R
R |, LA A G0 8 28 A% S TR 2 B A A
R JE A DR B AU AR e i 2 LE , 9] s sz 0
IR P A TR IR I X — R
TEN TR BEH AR 2RI ARA 13l , B RERLgOR T
H B e PSR AZERHE, s R P ik A
THRZERZE” . TEBHA BEA A AR Z BARE R,
Z2 70 UG A 5 O B R RESAVA ORI SEBRAICR , B i
LRV IR . SRRV T R B RS
LB 115 SALEE T AR R RE T, BEHTH T
VAT SN K (B o B (1] U3 R Y iy & S £ AR/ATIN
TERAETIERE R A 2Rl 1R RESAE R ME” B4
1SN P 4 520 S R 2 S 1 7 A N S B =R S
OB ARAS R RS A P pls R BR
G BORFA SIS B SR A 2 p . IR
AP RS, A DL AR R 57 BT Ui B 2
THESRCRR LB

OO, “STETRAR KSR FAAT PETE 0 28 AR
AT o B RESRE AL R B D) T A AR
(e BE Lk AL R H BERE 42, FLURSRZ AR 1 H 10
HAZIER . T EARTE S FRIPOMIE J3 3k 2 4%
ZH G, Bk TR CL e A R R RE Rk
RIS TR PR A7 o XPAART &, B RESR I 2
— M ICEEL B TRAS " AU B HR Y
SLORME BIR MR REBCRA A A 2R B . S A
e, B REFEL DR (A B AR N Bl 1 I
C /AT NG I DN A D& e b AN R X
I A B A S, FRAS ORI A B RES I
WZRIEAZS R I R, b TR AR s i
AN, 2 ARAE 252 B 4 [R] r , FEAE 2 JGRER
AT Rt 1R, LA B RACE B WA B R o
S [ Gk B — HLEOR AL AR S0, 18
F A S ERARTTE . XA BREAS SO B
7 DL 1T EL AT REAS BT BT A S AL R R B

WG B REEIASOR B A BT 5 Z R A Rl
B T BEA I A & o S B £ H AR M 57 sl 1A
AIALTS o SR BEARIITESS 1156 2 R BRI X i
HZ7Eh SR . FERDEBAZ IR E T T B R L
LR R 2 L (R ), 7 55 3 A B A A A
HATBARNE RS . B RESAE “F IR MR AT A
JITRAT AR A e AR R A JE O LA

. 66 - 2025 5 10 #7 (255 558 HA)

NFEA AR AR, H B BRI E s W, 155
TWIZRTI SRR — BRI R . IR
FERABNASFE N GBI, 9o B ARk 5
e 7 RS EII B ik 2 B RS s TR i 57 T
T RN FARMA M . R TAE B
oAbz R RBAA AL R HDLAE A P 2R
FEF I, Al T DAFE ST S A B AR AR IS PR B0y
85 AR 55 Bl LA T 22 AN 9 HL i TR Tk
HXT LI AIE BT AIXERE , il RERE LB ALEE "
FHARE S L) FARTAT . — M EH A BT, X
RESA R YR T S 1kis H, b e K 4k R BRI 9 2%
PFFNESREBINZE A AR o RS ARME R TAENLZs
57 S AF AN Z RS BRI . A AT
FAT R BT E A, AR BOR S Z2 e I T T
fife , FE A AT REFH B B L B Ts AR

= 5 EETEPNEEEM

M TR S5 8liRe T 2200, 55 s & A Ak
FH IR 2R Im 25 AR B IR T S LSS X R R
PR JEAE DT 9806 R PR WIAELE , T [ Ak Ry sl 45t
B0 57 GG . E ABCRIBHAR, 3T KA &
(A8 RE SR L R 55 20 1 B R A
T2 T 5 SK Sl B PEAN A o, 2 RS8035 i
D157 SRRk A 55 2l ) 55 2h 3 e R AT STk B
At 2ot IFaE L BOL R BE R I TAE S A/ e 554
AT A AR, TS 5 A 7 scE iR
R4 57 sh o TR BRI PR A v R I Rk
R FE AL IETER TSR

SRS AR I AE 55 o A Bl R 1 S A 50 < 4
iz IR ARk RGN 55 sh B AR RS T S R L 6 5
TAEREATIC WA SRS R A AR, Rk
AU FE KR E BEAAE BV DU BC AP A0 B B2 A0, g0 5 55
Bl TR B T AR SR Y B B, LS FR T B
BLIIAH Fs Ak, HE SR A OC R WAL ) 4540 AL SE 1) 557
PEXTPU 0 Sk AR SE sl E ) = R, R
ALV LA

(=) EHM s BMeGIZ GACEE £

BREAE —E BT FIRER I ERES 50
T PL R AT iR H 43 T, FRERIAE XS 57 3h & 1 B
fife i o BIVIE R AR DT LAY O =X, X SR ERE AR IS 7 i
R AR RIS E BT AR, HERE A A Y i
BEFMBEEE N o B T8 BRIA VL I 40 i 2 W] LA Ak 5
R AR e A S SR A B B — R ER R



R B, B B AR R IS MBI AR R
R BER ATV MG Bt g, R BCRIRE1E(5 B4R
BB B A2 SR . R TR T O B B, A
BRSO (5 2 5% A R MR b — Bk
HARBOH R AR . — A i
I, AR SE L U B O X SR IR B iR
T I I IREE Z RS A AT A AT AR TR T
TRIE B R =2 X B B AR M 2R, A e Z K
TG SO 25 5 RaR 2 AR PR IR 32, U2 7E S
R AR R S TAERR ) JC B G
FEMAFZIEEEZ A, /5 Z, Bk ] SN 2L
TAEGEXT R AR S D S A BRI B B
T L3 2 X6} 55 8h & A5 B A2 B, s Ak e T s
P 3500, BV 485 5 36 B (A P R X 57 8l 3 A T
PR S MR B 285, f51) G = P25 Ay 3 0 e ) L 90 2 i
5 TAEGROE I , 257 23 1) TR M: R Jed: B
MHES 5145530,

FEXT 55 3l ) ik Jie D3R v, 8 R A A B AR ) A
[FIFESR 2 o — & YRR o 8 e SR T DAIE ) S 4%
DT TAERCRESR O A Sk i Yk . i, i
hifb 4 TOT (Time Off Task ) Z Ze i 5o #8145 3k A& 130
B EE G B TR AR TAERS 1], — o A B Bk i il
W, 57 BVAE B R HR 4, AT LASE S 48 HHTTBR 5
T IR A SE R 2 T S5 s A AR
TR RERNEZFGHN R, SFEHERK R T
VR TR AL, R 2R AR MR
22 T H. P 3 45 S AR (0 A8 38 = A A 5 PR 1 5
W& flan, 2022 48 A, S HHK K E 2k Meta /3 7] iz
FHA BB PR G T AT SRIPAN , 3 A RPN
H BEHLAR R 1 60 4497 55 IR 61 17 BT, 3k
[ 42 D SRATH SR N 2K 1) 2 00 H T, 8 BB v A T
R GE 4 A E PR T WA B 0  01 T
(RPRE P , LA AR IR T AR (1) % e 2, 3 [ fig
Al FB B R U CRAN h ELE PR . BT
B2 S gk A AR REA YR DL A s ik el A Bh
PR IE X 98 55 2h 4 AR =, H L He S 45 2L LR ]
W 7 2R 57 8 8 A R AR

(=) iRAC 35 3h 4] 84 4 T A2 L]

TET7 08K R BT AR AR T, WA BT R B 55
By 3 S B iR e 55, 1T 55 80 IR AN T R i
(R AR, N S7 8 & BRI T :F , e 2 i By
B AR RO A i SR 57 ST R AL,

AnSitasgit | RHIRLEE

BT B IE TN (0 55 SIS s 76 B p s il B, a1t
WK R 2 & L S Z2m v af 22T e
Gy AEPEPEVE R R TIE “RE TN Bt . 4R, 727
RERAAE PEFTBE, 1l B RES xRl R il die
IR PG P AL T A 3 0 BEAS I S AR A 58 56 T
B, YR {55 )75 TE B AHLRE L0 BRI TR] 5K il
METREIR R, GEAAT LR e/ ME ST BAS 52 B e K
PS5 o 55 B BEA DR AR L L B IR 2
Ji& ) S TN S, P X A i B 0 SR I 3 A iy DA
J&7 RS R EERBU LU = A5

—JEAEAT 55 PO, B RES AT A T 2 A
TSR SR 0T, AT HERL S B b AT -5 T A
HOTC, BIPE ST Sh B B> 1o F7 80 BEA IS B MR
MBI AE R BT R 5L, 55 s 14 B Bkt — 2k
IR0 TR AR PR DL e (7R - %A
ENGARGS A, ik BEMORE 7 Dy T 55 AR B M 32
FRRCEILR , M AR GE 0l i A i 95 s & 7= AR i . [l
I, AEXS AT 5518 B B R op B S A RSB B 57 3
H AL SR ARE T, 2 s it =g e
SR E AR 7 3, A ] P A R B 0 B3 TR 55
SR, AW ShE R A E.

TORAEAT OISR U, B TAEINA TR AL R
T A IE S B Al B W R RCTR L , B RESIA RE
EIBERIC R 5 TR TARRHS [ AT o 2, A
JRORT B T TARIRAS 9 B R, e i 1
R B BEA L . — B RS AR
FEREBRERE D1 T HAT B i st " ol 2 TAR O, AT
REMCHE 238 L 18] b 25 b 511, S5 80 ) BE IR B Fe (I
o i, FR A AME A IE S ATC T RE ) BRL A W
BRI Ml Ak PR P A5 0 SOAS ) RE S22 A 61 T
TE IR FAF R R 3T, PR B3 T 14 15 4 R R AELBE )
BRI ZHh, BB rAlk n] B is A R] 25 0 A sl R E AL IR
B WA DT, SRR BT AR A A 2
Kt FF S L AR LR R i T RESHE 5% T2 [A]
A E B . 0F 51 T TARR B I (A A s i
AE55 FEAIE IR 2 2] K B 8 TH R S B SHE , 3 e
ESTBUR S MK S R SRS B MK (PSSP PN
ZRO TIEBARCR N ER B SR

“RAEGROEAG U, B RERL B PR IR R IR A
DL AR bR AL, RS U AR Bk
BB P R G TR, i 2o X 5 T A B T
N WSS RN AT R O 57 3 R0 A

2025 FEE 10 43 (2% 558 H) - 67 -



STATISTICAL THEORY

AND PRACTICE AAS5HEs1t

H B BAE A Rl 25 M R AL 42
(B — AR, (A 25T F 2 DATEORS 4 Ak 04 Jr o s x5
)RR I IBGIR U R kS (o E A S AN S 2R A I U
78 LA H KRR A T8 B A S s, e
AR EFIEATIE 145 (Gig Economy ) AL H,
BRETRTE VR R G0 e B B s ) AR, AR AR 4
i s e T SR8 Ik 55 S AR E R . DABK
MAATHYAPSEE 6 Deliveroo A1, 2017 4E LIS , [ |
HRAM L H A Z U EXNZ & N EIRUFA 45
R BB AL 38 RS TUE B, 2021 4E R
FFEBERRE , Deliveroo F T X1 B F2E1 7 HE# FRAIL4EBE
FRSATAEAL B S A TRIZIE R, X S A0 Ak i1
A e R R A R 55 Sl M (LRI A Ak S T Bl SR
HEFP A5, 5L LRI ST 8l B3 ) R X
SRR I S, BUA B BB SVE DAL 55 50 (1) B L4
bz —

(=) BINAE 5 B 64 25 My bk Sk A7

SRR 57 3 3 (8 53 B AR5 ) 2 A BRAE 5
A KT BT R AR A L 9T B 4
REAIRRARRON , 72 48 Hoo7 8 2 525 8], R EUME 7
BCsE 2% b 097 sl Fesml b T8 e 16 95 3 " psi b
R FNEIG ) A g™ SR
BT NG B (A ) 5 LAk i, TN R
HNERI T S EI AR5 B B H I 2 i S
B PINAE S NRRHE & IR 7 S5 s
BEHIR AL 55 8 8 1 Bt Rrse 42 7, PR BB 57 sh & 11
WA R R RE SR MR I (B AN sl . o
BRZE W — D Et 257 S AR 7 IR i HR R
DARGRE T AR B 7 R A, X A ™ i ok
BHLTRRZ 0 55 Bl BB A . — T, BT X 55
E SRR | R AL NE T KA E B8
T B RESA BRI S B R B e . O — L, 25 8N
B AT AR A R R PEAL AR AR B RE S R
XM AR AN ETFN A R, S B 55 sh B A R H %
Fm, HIRZWPETET AEETE MBS T R
e S AdE A ARAT R AT A 0 A0 25 RN A, BE A 7 B
652 1) L 575 2 3 BUAR 1 e/ > A 4 ) 52 B 1 e R Ak
N TSN RESE 4 57 80 ) Y37 557KV i e IR R J32 s
a5, JRERCE R E AR BT REIS AN H Bl
A AR IR 2R U5 T 1) B 158 2% B X 55 Bl RE
HOR T H BRI SR T, 3E LU R0 20 R 5k
Rl (55 84 .

. 68 - 2025 5 10 #7 (255 558 HA)

M Rz 38 B aE E A S e LAY

BRI iis 1, R4 T 55 sl B B g ik
ARJET IR, 38 {0 ok R 5 S T R P R
G MR T 579 I R RS B 225 . AETEAR
Fo A2 XS [ SR AC B R i [ Ak, 32
S E AL L. 412 3 R T, RERSIKIT
DI B R vt 1 Ji BRLG FN AR 28 il BEATL 35 B 30
REEIE ARG S S IBHESE . i B idds
B SRR s M P WA TS T
AP NS T R R R, NS RO 4 ik
7 8 E WA LR b SEBA PR S A A
A SRR RR R IR YR B R AE T, A ik
FRE 2T i R i, LS ) S [F s

(— ) Anig sy g ok ey R Bt

FEA Sy B 20 b ] 1 SR I LRSS, B e
AR JZ 1T b e R DL, 48 A8 B HA A 1Y
B . BETE E S MR AT, — o8
XPECAE RSS20 3 B T 5 B il v MR DR e R
FE R R Bl H 5 SR A A S B0 B Ot 2 [0 R, Y18
AN TR A 5 i, 3 fo 57 20 3 IR B SR B A A\ 45
o BN RIE L 1 G T TR PR AL R it
bl 2 A B A TR A B IR RS i e
TR X AT ERE A A TR BEFZ A R DR SR A e 4
BIHTE A ] 2 500 b i AR OCIR , kAR g rh T e
KR GMAE, e A o s B R AR 57
ST E R BRI G . SRR T B bR
BT, IPOCHEAZ OEOR AT &, FIHE A ik
HH S B ARE T, i sh B bR m R R Ak .
P I 57 B TAEEE bR Ny 2 58 3% A A2 A8 X
frdr B TE NH A TR PR IE A S 2 )2 R T AR iR
T PE T UL RN R A AR 1

(]S, PR SRR BT BN TR BRIk
TR S AE T AT s Sk
SIS AR B AL INAGOHLS: 57 skt 2322 (1
SRS E R AR ST IR ISR S IR
Z 5t STHET H ARG s, 51 S8
TR IE AN IS A BA fE i AL R 725
BT SRR T S A B AR S R s A
RORRER AN 1 15 5 A A BEAUEESCHE A TIb R
S5 IR AE 7 I A Bk B

(D) Re ket o i ®

e, e se Bk RO e B E LS HES)



TEBUR AL T3k EIRZ 0S5  HhE 3L
B EARGIAS . — R T BB . — )7
T, FH S BT AR I 0 244 T2 AR X Al A7 B A
A XS 284 5, KA BURNA T B A B 5 i D 200
73 —J7 i, AE RN AU )iz is 240, BUHERT I RA
W VR 2R e HE R BRI DR SR A 55 Ak B HP ) 1 PR
AR B RE TR AE IR B L 2 -k N 55
LTS 22 50 9 M A D T Al 225 g oK 4
PRo ZIRATMY B2 N 2 A Sk i S 1 T O D i
VLA FRTPPAGR AL , 51 A A AR K 5 1
FH PR RN T RS Xl 45 ) 2 5 T
JRIPE S 2 i DR RS 1 07 sh N (ELPPAS AR ERT 5
e PIARE . — 25 LA B NSNS F0 O DL L5
MBI TR B i Bl P55 10 28 Rt A T A
FEX BAT B F (R RESE , Uha al KA B
PRI FAT SR I S — 28 KBS PP A R R BAEE
AR BESVE R BB A IE (21 R A1 25 T Fi i

FEU, i 2 AISE R BESA M B AL EE . 4
GURRBUN BRI TG B 7 RIS, %8 GBS i
AT A T AR HR G s AR BE S
BEUT FE A 55 )y S AR A 1 LR 22 (R AR
PR NIV EZI S N i P &2 = I T N L |
HICTRIR, BIRAAR A S S0 BERA R Y
B PR BRI AR R REAF AR X A i
BRI LTS WA BEH R B AR 1“3
LT SCHE . PERE R A (5 2 B DR A4 , X 1 g
553 W AN 2 M ol 3o BE SRR R SR 10 22 54k
N B8N 55 85 2 55 THIBORBHAS , i il R38R
ARPEE H B E O, B RTE ST 3 4
BRIV IR R . e, I 2™ A A P45 M %
FIRM AR, 51 A AT BB AL

RJa, R TH RN 2R R T . BRER
L RRAAE 55 B S8R AN, i BB B AL ARTH
B DR H R AT P HORA R A B SR IEE TR %]
M IEHIAA . X T BOF A R — AU R At
A, BRZ RS2 AR AL, R BERE A SR i
(s B B0 I, BERZCR B B U s Xt 57
PSRN T b T AR BRI SO R R
U O PRURAR , R 12 SUS IR il A 2B R 2052 N
w2 IR ZCE AR bR SRR
MR RESCIN . L B AR, 2T 4 —1Q
(1955 SRR e I, WIECSK 35 3 AMLEME” 19

AnSitasgit | RHIRLEE

YA T ALY H SRR RE ST, R4t
SRR SRR R 57 8 FAK

(Z) Z-E7% s ik 09 i AL

TG, A e S AT R . B RERL
PR AL QESL AL 5 57 SIS I SEms_E A A= i i Bk A
A, T A% B0 S b a5 0 3 A X DA A S8R0 ol B A7 )
A, DRI, 07 >0 DAY AR )2 TR K B B AL 7 A ftall
PR S TR IR AR T3 RN, 8 X B AR
JEER R RE L 55 o W FAEA T AL N AR BI) — i FUARE
o R B e VA oW | [ B/ NN T o s R N T B
A7 EUBR K AN ] JBE A B AR BB RE  997 1 AR i B e 5
FEEFERHARMARE Z . Y ATTEE FH B Y e
b TETF S AR EE RIS I T L A R AR
R, AR B RE B IR AL, B o s
ISR T b P . Alb (i F R RE A L i & 24k Bl
ORI IR Y 55 28 16 BAAE T 52 Bt iR
Ao R, ZEAN R B & A RIS B RTEE T, 4
VA 157 sl U R BEART A FH 00 RS AR S v
FERZI I X 55, PR 57 3l I SEAR NG . [RIBs , BH
M) FEALG , A SRS S e 3 i w) v
LB, AT ERERT &5 I AL R R

LR, S35 X 57 8l B B RN (%) il 8 R s, BH Aff 4
PR A, AT RE A 55 Sl & AE T AR
BN g e s ik o Crp e N R SE AN 57 30 4 )
PO NS R R A A E B E) S+ —
A5 PR B Ak A B AR B 55 3l & [R) ELHEAH SC 1
BRI shiE R 2 ootk Bl e e ks
], 475 FH T A R PR I A A A s (B S B R A T
o BRI, 2 B2 T A TE 57 sh A, 55 sl
(S 2845 2. E W IURIEE S5 0 N BRARES O X i R
SRR AL AT LS| R AT A5 R
i B [1 00 B € RS NI AR AP o | A 1401 N
JiE AR AN X 57 sh 3 B o, N AR IR S T AR
WA TCRI M BB . A5 Shi B o4 i 1k 5k
PR R TR 300 s 95 8h 5 1 AR BRER AR El A T B
it , N MAEAS 55 S RN A R RE L R AT
55 BN I BARGE B R

e, Gi— 57 sh&E B ds Ab PR AR BN . FEAll
B ST A AR B AR B RS
A 3G 5 K6 55 s 3 R A A T R B R T R A . AR
17, B SR A v IR AR, Al re Az 7755 shad 12
HTS 5 e R o % 55 sl B AT R BAE AR A TR AL B

2025 FEE 10 43 (2% 558 H) - 69 -



STATISTICAL THEORY
AND PRACTICE

UNERSE. &35 ny

FoRe AR N 57 38 M (VPG (B BC 253010 g 3 2
e o ISREZ B YRR PR AN DU R 1B,
PRI L 30 7] RETH 07 s & P AR R UG R,
IO AR HE S L ] B AR T P o 42 , 5 M i el ol P
PaprIr 26 ) 56 B (R T 52 34 58 ) S5 S B, MV 3
B BRI LA B B EA RN B ORAE 53k (I 4
W B AL TR B A AT

(w9 ) ok % A F i 69 AR 3]

BRERL AL T IR N DR T H B (H
e T AN B A N AZ O BB BB o TR, DA 20 5 9
AN AR 1 57 s (BB , #5255 2
EHWL., BYG, 5645 B vl 3 57 sl ke 32 555
PEDL. Tl A BRI b o B stk e i
PR RCREET, AL T 55 s i AR v B A SO E A
S . ERIEBOT S N AR R, N AR Rl AR 22
S, 2R 57 S (R 95 3145 R 57 Bh
ERBIRHR T, R ABOR S | 5, A LR T
TR P A A UM BCRERIHT AR 5255 57 5)
CHC R bR A SR RESE I N AR TR m M EF B #
B [RI, 2 A R o Bl 5 | 5, AL 55 Sk
FERORI IR R I 2 S AL TS 57 sl i, PR 7 5
AR AR P %5 5 S (ETALR]

FO iy R SRR S5 Sh 2030 . TR ok
RESVE A R PR T 55 sl il 55 U4 1, AN SR 1
75 Bl AR BB K, T ELIMR 55 3h & B RlEns 0, 80
LA R AR S BT A QST B0 ke e K™ B R o
PRI, 2 02 ThT b AR Ay S T 1] 55 5l 28 B 2 > 1Y)
57 8 R AR A e S RA ST S L 20T B RERE A
FAURSERN G, BRS80S AR I IO 1 B 5
g o LR TN | A Il O A AR A A L
GEEVE AN A AR A S R TR s, i P BB %) 57
SFHIBRENE & TR O R 57 S R it T
LR, —Jr ik 55 B A SR AR AL L A AN
RESE T IE , $E 7155 sh & MR G RE ), 55— LK 57
B RIS AL g Al A=, (R BB O fie
HE7 B E ML AN ESE B R A A TR RE A B S 4
Skl g HAL PR RS AL o7 B AR S

e, AR ST s e R . B RESAAE Y s
FEIZ 51 % 7 o7 shE R, el 7t 2ia Ba AL, FEEE
TORRHET W, IE AL Ay e BRTEPRAK , 38 D) 2
Fel Bt e L[] X o 2T, [ PRI Rl A B X 57 Sl 40
(5 HLIR AR It 2 AN o2 o TR M RO EOR R

<70 - 2025 5 10 #7 (255 558 HA)

], 0580 A 42 32 SO BE AR I3, T ™2
WL Z 5 PR 6, B33 50 AR
A BRXTE AR LA AR RAG R
&L MESE A ) IR R B AL AIARAE . R R
i 5 A JE R E A NG 22 AV ERLR e A
SRR E R AR 55 Sh B s RAP 4507 1HT 1Y
ISR, R AR 57 S B DRk R A A
JriE PRI E A G S AT TR A S R

HEIE

SRR RE SR A T N YR X R 55 8l i
A RIS il (BRI K S, A Sl o A ™
AR Lo B ARARY B, 8 BE T  H A L 24 1 1) 1) 555 X6 55 2
AR A 7 € VA = X AWV S VAR 13/ S VAN DA
K BRAR HE 7 ML A 28 A 7 RO BB T, AR B 55 3
TIPS TR o SR, 25 AT H AR K ACHY i AN B 4
L, WA R e i A A B R A T UL
(1 9 FEL A LE TR 55 3y 3 B9 B TR I o A 25 B 1
Al th A, A0 B RERIL R IR S 5 57 Sl A BILSE S 3 Bl
BF BRI NG A REAE LA I PR fE
SR THLI B AR AE , I 25 TR AR FH LA Y
R, PR B0k ) 38 (3R PA 25 B LS | 2 240
Vi 55 B e s a) A B e R TE il L fe Ak 2
P IE SO IERABILE Lok, HESh B RESR ik fe ik 55 3
FEmALHs, &

SHE Lk

[1] %) A e S Am LB S AL B A2 B 52 [ ] 2 22 &, 2019, 40
(6):55—66.

[2]5k % B RGP Sk e kA4 [ KER T K3
R GRS M) ,2020,41(4) :92-102.

[3]E %, RA AR IR SR EL S ML 1R %
5 48 ,2021(3) :82-86+178.

[4]Z0E, do b ATH R MBS G 22 []] AFHRY
FHFR,2020,37(2) :101-106.

[5]3KAk, R & A T A BT S MR BALe £ AR 45
T3 ()] AadHF A, 2022(3) :5-19.

[6]YAM J, SKORBURG J A. From human resources to human
rights: Impact assessments for hiring algorithms [J].Ethics and
Information Technology,2021,23:611—-623.

[7] TODOLI-SIGNES A. Algorithms, artificial intelligence and
automated decisions concerning workers and the risks of
discrimination: the necessary collective governance of data
protection[ J ]. Transfer: European Review of Labour and Research,

2019,25:465—481.



[8]SCHWARCZ D.Health—Based Proxy Discrimination, Artificial
Intelligence, and Big Data[J].Houston Journal of Health Law and
Policy,2021,21:95.

[9]PRINCE A E R, SCHWARCZ D. Proxy discrimination in
the age of artificial intelligence and big data[ ] ]. lowa Law. Review,
2019,105:1257.

(104 F ASE AR LB S 0HAL : F ik o 89 ST AE R AR 7T
[J]. R X FFRGEEHF M), 2022,24(1):1-9.

(1] 558, Bl Bt BB LR 5 A MR AR
$RaAE , 2009:508.

[12]VERDEGEM P. Al for Everyone? Critical Perspectives [M].
London: University of Westminster Press,2021:88—89.
(13134, femedy Sk A "o Fil 5 R[] ] b w78
%FIR,2021(6):11-21.

(141 Fok, R AA LA e ut Koo Fook E LS 48 # ()] 4R
%5 40,2021(3):82-86+178.

(5] 5 K%, b f &, o Wb 3T 22 5 WKL ok BAL 9 AT 5
[J].F B 53h X 2 FR5R,2024,38(4) : 58—66.

[16] How Amazon automatically tracks and fires warehouse
workers for ‘productivity’. The Verge [EB/OL]. (2019—-04—25)
[2025—06—22].https://Www.theverge.com/Z()l9/4/25/18516004/

amazon—warchouse—fulfillment—centers—productivity—iring—

AnSitasgit | RHIRLEE

terminations.

[17 ]Meta lets algorithm pick 60 employees to fire. Computing[ EB/
OL].(2022-8-22)[2025-06—22]. https://www.computing.co.uk/
news/4055061/meta—algorithm—pick—employees.

(1815 BB, h¥ ik T A ELAGRARFJ] ALK FEF
R FAELFFRR) ,2025,52(3) :136—144+197.

(19K A&, 2 RAE SRS HARELHFHAZLLR
JIAZEFRERFFZMR(FFALHAFR),2023,52(4)
57—64.

[20]Court Rules Deliveroo Used ‘Discriminatory’ Algorithm.
Vice [EB/OL]. (2021-01-05) [2025-06—24]. https://www.
vice.com/en/article/court—rules—deliveroo —used —discriminatory —
algorithm/.

[21 ] 2R A T4 R B 57 S AME 69 JE B EAAIRET (] ] iT 5 K
F IR GERAFRR),2024,26(5) : 115-124.

[22] % %8, BT Iy 50 8 BAS I AR 5 5 A (MR AR
i HRAE, 2009:187.

(23] 508, B B 0 BT L 5 B ML AR AR
i RRAE, 2009: 743.

[24]3] 35 F A2k B M F Ak []]. K52 ,2024(21) : 4-8.

[25] W K&, 44 S B &G 46 3 E 2 A 3R 3) T a9 BLis 23K 5
oHr(]] 4t 2k 98k, 2024(12) :3-10.

Labor Discrimination in Intelligent Algorithms in the Digital Intelligence Era

and Governance Logic

Xiao Guangen, Zhao Manman
Abstract: Algorithmic technology has evolved from traditional to intelligent algorithms, deeply influencing human
life and production decisions. However, intelligent algorithms have led to confusion between “algorithmic bias” and
“algorithmic discrimination” in labor management. The former is an inherent technical flaw, while the latter reflects
the combined effect of capital power and technology, exacerbating labor discrimination risks. Specifically, these risks
include reconstructing informational barriers in employment, deepening comprehensive labor control, and worsening
structural imbalances in value distribution, shifting labor relations into a three—party game among capital, laborers,
and algorithms. To promote algorithmic justice and labor equality, three measures are proposed: developing inclusive
datasets and balancing designers’ values for technical improvement; establishing ethical oversight, enhancing public
awareness, and building educational chains for social supervision; clarifying accountability through legal regulations,
strengthening privacy protection, and unifying ethical principles for labor data processing.

Key words: Intelligent Algorithms; Algorithmic Discrimination; Algorithmic Bias; Labor Discrimination
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High-Level Opening—Up and Coordinated Regional Economic Development :

Empirical Evidence from Guangdong Province
Qiu Zhiping

Abstract: The high—level opening up is reshaping the regional economic pattern, which is of great significance to
realize the coordinated development of regional economy in Guangdong province. Based on the panel data of 21
cities in Guangdong province from 2000 to 2023, the paper constructs an evaluation index system of high—level
opening—up and regional economic coordinated development, and empirically examines the impact and mechanism
of high-level opening—up on regional economic coordinated development. The results show that, the high-level
opening—up significantly promotes the coordinated economic development among cities, which is still valid after a
series of robustness tests such as replacing key variables, replacing estimation methods, overcoming endogeneity
problems and eliminating special samples. In terms of transmission mechanism, high—level opening—up can achieve
regional economic coordinated development by promoting industrial transfer and market integration. The high-level
opening—up is more conducive to economic coordinated development of the Guangdong—Hong Kong—Macao Greater
Bay Area, cities with more developed economy and higher level of digital inclusive finance, and has a significantly
positive spatial spillover effect on the coordinated economic development of neighboring cities.

Key words: High Level Opening—Up; Regional Economic Coordinated Development; Guangdong Province; Spatial

Spillover Effect
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