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255 TTRRAR W0 e T DX ] 2 57, I 3R I iRy MR QR 77 DX sl AN K 87 14 2 2L A

®o RESKBHEREITN B ERRIBHER S RIEH

THRE (%)
F BRR RIS X 3%, 8] £ 57 KA £ 57
R £ | RHA LR
2016 0. 41 0.10 0.31 0.24 0.76
2017 0.50 0.21 0.29 0.42 0.58
2018 0.51 0.21 0.29 0.42 0.58
2019 0.43 0.17 0.26 0. 40 0. 60
2020 0.25 0.07 0.17 0.30 0.70
x7 FHEDHX SRR NERIEH

S0 AAHE PR H K G330 K

2016 0.37 0.10 0.27

2017 0.31 0.05 0.27

2018 0.29 0.18 0. 34

2019 0.25 0.15 0.39

2020 0.13 0.08 0.32

R T WoR 2R PG X R PR T g B DX I R] 22 S Y AR AR P A DX N 2 S R R
WX 2, 5 R AR R R B S48 SR A WA S AR A DC T , 23 P03t IXC PN 8 22 5 128 ¥ 4
ZIN R HLIX AR 22 S SR R D, P S DX R 22 S AT TR

VU Bl =B BT 55 ma PR 2 23 Hr

T BRI A% , 12 H] GeoDetector BRI [ e AREEL AHT 1 52 10 I 38 B H A2 BAE IR ¢
{6, N sdUR Ry LA o R i S Dl b A7 0 B, e, i A 28 A R 31 & ( FA X ELAE
) AR AT M PR 3R B A AR PSR 0, R R A DU 3 5 S 280 s | 7 S s IX g A
FHECBHT 1R N 2R S RS HAE AT 230 Hr , I HORRE i PR 32 AR 2R rh P9 3 ol DX R e iy 22 57 . AR 3l
AN R g [HSEPRINEA5 R BUE ¢ [H=0. 50 BN EEERN R,
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(—) &EABHME R

1. LA A 2R IR 2400 o A

AR 3148 (AR X BRI 4547 B mACRH QBT WA R g fH, a3k 8 P,
#8 BREBRMEUFNPNER(E

HEF M % F RAL | 2016 % | 2017 4 | 2018 % | 2019 4 | 2020 %

HEFE LA RB(A) X, 0.47 | 0.45" | 0.61"™ | 0.62™" | 0.68""

ﬂﬁ/)tj] R&D 2B A & (A) X, | 032" 0.32° | 0.55™ | 0.61™ | 0.79™
%

l(%%ﬁi%ﬁm&ﬂ#iﬂ&%ém‘/\ﬁ%ﬁ X, | 046" | 0.34° | 0.31° 0.50™ | 0,65

AR B &R BFRAN(T) X, 0.34" 0.42™ | 0.40™ | 0.70™ | 0.68"

2% | RRD AR EAAMAHME AR ZR SH | |

EA BA(F 1) 5 0.52™ 0.55 0.32° 0.43 0. 46

HHEZHBEEN(TL) Xe | 0.52" | 0.43™ | 0.37™ | 0.71™ | 0.74"

FFR R B H(A) X, | 048" | 0.46™ | 0.32° | 0.49™ | 0.79™

AR5 R&D MR RIS B (A X | 048" | 037" | 0.34° | 039" | 0.65™
FREAM B (A) Xy | 0.35° | 0.37° 0.55™ | 0.41™ | 0.46™

ZF R KT X | 0.50" | 0.55" | 0.24 0.40™ | 0.33™

GHIRBL | FRK BT X, | 0.51™ | 0.427 0.23 0.43 | 0.407
sFoh T AR X, | 0.17 0.23" 0.32° | 0.34" | 0.47"

B XN B Xy | 0287 | 0.41™ | 0.33° | 0.44% | 0.51™

AATBE | HARERBE Xy | 0487 | 0.45" | 0.26 0.57™ | 0.56™
1% BACHKF X5 | 0.23 0.11 0.19 0.22 0.40"

ik wx Ao s 530 RF P AT 0.1,0.01~0.05 F=/vF 0.01,

8 MR AR R R ¢ (HEA R 0, BI4 B3R B0 3 = s AR A58 A s, B4 51 A
R EEATRE . R KR ¢ HIE T, 5 m 3 B AR BR T B FE R R A B 5
WEAN BB BHEZ T Y4 R&D 20 BB BEAR T H 2 28 450 A BER I B AL, A FEAED 52
e AL 2R 1 g (AR AR 0 (0 2R th R A T AR AL THR AL & RHE A T3 Ak i 2
LA R 2R R e i B A A A TR 5

2. 5 KR A HAE 43t

Hi GeoDetector # /IR RIFR E 31 & ( B X  HFET) S4EE R RHL R 1 m P R 22 E.
VSIS B 35y Sy XUDH] 348 5 Bl R P 348 it 3 B V9 T 552 i) K] 38 58 B A OO 3 B v A b B2 ) i g 1) 5%
e i B2 K T B — PRI R B R B TSRS AR P BE AR A (E N 9 Fw

9 Won  FRE GBI 15 m R R A BAE R EE R R I X, N X s F1X, N X, HKE
X, N X5 =X, N X g0 MABSEEAEN ¢ (A, 520m KR 32 AR BRI F 22 H e
BHIF B BHE 08 4R A R&D BUR I KB R 5511 H 8 R&D R R KB ik 55 550 H
LTRGBS MR WAL B A A, BAR B KT &1 A AF ok K 3 15 I i
Hm BAACE R LT, e AR R 2R D[R] % i ok B B 28, AN I, — R b i K — T T A
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®9 KESKMKEUFHNEFIEERRESHE

X, 05 | x| x| x| x| X | X X | X, | X, Xy | Xy | X | X
X, |o0.57

X, |0.62]0.52

X, |0.71]0.610.45

X, 10.71]0.64|0.66|0.51

X; 10.7410.70 | 0.69 | 0.63 | 0.46

X, 10.71]0.66|0.70 | 0.58 | 0.63 | 0.55

X, 10.67[0.67|0.70|0.64 |0.70 | 0.63 | 0.51

Xy 10.72[0.710.62]0.71 | 0.63|0.71 | 0.70 | 0.45

X, 10.61[0.62]0.67|0.670.650.67|0.61|0.66|0.43

X 10.73]0.66|0.66|0.65|0.66|0.66 | 0.67 | 0.68 | 0.65 | 0.40

X, 10.72]0.67|0.67|0.60 | 0.620.60 | 0.60 | 0.74 | 0.63 | 0.52 | 0.40

X, |0.780.66|0.62|0.69|0.74|0.79 | 0.68 | 0.79 | 0.62 | 0.64 | 0.61 | 0.31

X, 10.65]0.63]0.66|0.59|0.62|0.61|0.58|0.76|0.610.59|0.53|0.57 | 0.39

X, 10.66[0.63]0.69|0.640.670.63|0.55]0.69|0.62|0.64|0.56 | 0.64 | 0.54 | 0.46

Xis |0.84]0.86|0.72|0.80 | 0.74 | 0.87 | 0.85 | 0.74 | 0.67 | 0.83 | 0.87 | 0.68 | 0.70 | 0.83 |0.23

(Z) BERAZmERSH

iz FH b B A A XS AR | bl | S X R A R B o 5 e DR 3R AT PR D RN A ELAE
FHAEIN , I-% 25 e 74 350 b DX 2 AR BT I B2 55 R4 T LU AT

1. AR PG S e DX R 450 285 5 LA oA

i2 J GeoDetector #RAFTT4345 5 2016—2020 4F- 25 4T B A= vy PU B b X S AL R BT 152 N R ¢
{8, RT3 BT, IR 10—12,

F10 WoR ARV K FE g (EI(E, R 2R 0 X R A B AR 1 2R R KBV A
R&D LR H BB Mz 55 550 H &L R&D BRI T B BHE IR 45 70 H 28 2% 4Rk A R&D 42 A 515K
BHEL PO YRR A B SR GV, B IR HERS | T 2R 30 b X v S R 0 3 1 s i R R
(1852 M 175 D0 A 7 0 3, MR A T B AR 28 B 430 A 1405 e R 8 S T 1 e, 9F 2 30 01 5 i
™ 5. TR A AL S04 5 vl A 2 TR

F 11 R ARG R g (ER A, 5200 b X E AR B 1 i = R i KRBT
AR TR BUR SRR R E 0 AN O B RHE 43 AR A R&D AR 1
FHER 55 500 H & B2 S RMIE A BB AR BARKF, b R&D R I S B i 55 300 H 28 2% 24 4R 4k
A R&D I FH BBk A 55 301 55004 5 0 2 R SR AT 1 3 T BRURF S R  BESATE 0 . B 1 4%
A BHE 2 SR B AFIRMIFHLRL 5550 B B R 52 0 A2 B2 Bk 58 | 117 28 55 PR BE Rt 23 IR K 2 1 5%
M 85 28 W0 55, AELS M ) SR T AR AR A IX
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R 10 FHHMXRSEAFEEF HEFIRMER
g M EE KA, | 2016 5 | 2017 5 | 2018 % | 2019 % | 2020 %
HEFEEHAARI(A) X, 0. 41 0. 34 0. 49 0.49 0.77"
I A S R&D A8 A R (A) X, 0. 47 0.32 0. 44 0.90™ | 0.77"
FL N o S
R&D s R B A B AR 446t - B e
KR ) X, 0.39 0.27 0.59 0. 45 0. 69
FERB 2% SFEHEAN(FT) X, 0. 47 0. 30 0. 34 0. 64" 0. 68
iz R&D R 5 A B A IR S-R B .
5% 2 % EHA(F 1) X 0. 65 0. 62 0.53 0. 65 0. 50
HEZE ZFBRAN(TL) X, 0. 46 0. 30 0. 38 0.62" 0.74™
B R B H(A) X, 0.41 0. 37 0.33 0.62" 0.75™
HAMME | R&D m R A BRAHIRER B .
R A H () X, 0. 65 0. 63 0. 56 0. 62 0.51
R M E(A) X, 0.27 0. 60 0.41* | 0.39 0. 47
%K K X 0.46 0.55 0.27 0.62" 0.30
Y878 7k B KT X 0. 46 0. 30 0.22 0.12 0. 46
xt 9N I AL X, 0.33 0.20 0.52 0.46" 0.52
B REAE X, 0.29 0.39 0. 48 0.55 0.46"
HAIIE EREREAE X 0. 41 0. 36 0.33 0. 42 0.42*
1% B ALK X 0.21 0.32 0.26 0.17 0. 40
Eow | w% Foowex 53R T PAENF0.1.0.01 ~ 0.05 =4 F 0.01,
F 11 PEHBXERKAEANFTNEFRUER
HEE M F KA | 2016 % | 2017 % | 2018 % | 2019 4 | 2020 4
HFELHFFARK(A) X, 0.32 0. 48 0.42 0.91" | 0.45
R&D 4B AR # (A X 0. 59 0. 38 0.24 0.23 0.42
FHA N HA ; A S (+ ) . :
R&D s R o A BA RS- 4 0F o «
INT08 X, 0. 10 0.20 0. 45 0. 90 0. 64
BIERB 2R SFRAN(TL) | X, 0.35 0. 58 0.44 0.31 0. 67
Mz Rk R&D s 5 A B AR %A B
5 G B EHA(FL) X 0. 03 0.43 0.44 0.52 0.55
HHER BFHEAN(TL) X, 0. 45 0. 59 0. 49 0.31 0.97*
PRAR B () X, | 0.59 0.38 0. 50 0.51 0.93™
ML | R&D AR B A ZFHIRER A e
N () X, 0. 08 0.25 0. 45 0. 90 0. 94
BEE A E(A) X, 0. 30 0.19 0. 58 0.89" | 0.30
R KT X, 0.39 0. 38 0.51 0.57 0.53
Y878 7 b B KT X, 0.59 0. 80 0.32 0.44 0.27
st 9T A AR X, 0. 49 0.30 0.53 0.94"| 0.56
B ZHFHE X5 | 0.90" 0. 68 0. 47 0. 46 0. 45
HAKFE BARERRBE Xy, | 090 0. 66 0. 46 0. 57 0. 53
> B4 KR X5 | 0.50 0. 43 0.51 0.48 0. 47

ik ek Ao R RE PALAT 0.1,0.01 ~ 0.05 A= F 0.01,
12 R MR N 2R g (R RIME, S0 DY 0 DX AR BT 0 i IR K oh S M e 8 A R
e H: SR SR, ORI A I H 28 9 SF AR 20 =2 R&D RN KB MR 55 4= A
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DR, PHER M IX 2 A B i i P SR B R 22 | AR ) D R 2 35 PR AN s i AR T v
ARFRH X Fe K

L LTI 3 2R Hh o DX e R B T T B I IR A e SR R R A B
AR R&D BN B BB AR 55 100 H 80, He A oy it X2 PR R A g (oK, HO e R B ok
308 3 VG 0 3 e e A G, ok R WY R e S NV S M DX i AR BT ) K RN T B AR
PR U B HLIX, SRR DA B AR R A 220, BRI 2 b, rb a5 i DX B 32 22 5 PR R
HA AL X AT IORE RE A AR TSR0 BE A5, Hhy T rp B RTPG 750 0 DX 22 5 A R KPR, 4k 2 R TR B 05
ANEE S SMIT ORI AR T R0 B /) | 3k S IR 3R i 203 i MR QR J1 K e

x 12 BEMRERALEFNERFRUER

BHEE ML % 5 KA | 2016 4 | 2017 % | 2018 % | 2019 4 | 2020 4
HFEHFAREK(A) X, 091" | 0.98™ | 0.81" 0.68° | 0.93*
HIAN R&D A BFA R 4 (A) X, | 0.51 0.62* 0.52* 0. 68 0. 94
FEN Cw ]
R&D R B A BAH IR 5 40
HERBZEESFRAN(TL) | X, | 091 | 0.98 | 0.79" 0.68° | 0.93*
Fi 2k R&D &R B A BAAH R 4T B .
FrON ZHF BFEBRAN(TFT) X; 0. 84 0.71 0.79 0. 50 0. 87
HAZH S FRN(T ) Xo | 090" | 0.97™ | 0.79™ 0.68° | 0.88"
BFE R B (A X, | 0.8 | 0.98™ | 0.81" 0.67° | 0.92*
AL | R&D &R B A B AR IRER A
A H AN () Xs | 0.84 0.97 0. 81 0. 50 0. 88
AN E(A) X, [ 0.8 |0.70" 0.81* 0.68° | 0.88*
2R R KT X, | 0.26 0.22 0.24 0.34 0.19
IR b B JE K X, | 0.24 0.38 0.26 0.35 0.37
3+ I AR B X, | 0.84™ | 0.71* 0.71* 0.51 0.59*
B EHFNE X, | 0.57° 0.59"° 0. 41 0.35 0.35
AR BREKRZE Xy | 0617 0.41° 0.79* 0.51 0. 88
1% ALK X5 | 0.42 0.45" 0. 42 0.23 0.26

VL ox | wx oo R ER PAAANTF0.1.0.01 ~ 0.05 A=4F 0.01,

2. 7R P b X Rl 28 AR IS5 5 i

iz 1 GeoDetector X FIHEAGF] 2016—2020 454445 FE 2R v 74 34 1 DX = A R R8T 52 il PR 3R
EHAER q {8, = R DX PR 38 38 B AR RS U389 SRy L PR 1 ik sl A 4 1k 14 ik, 3% I 45 52 ) R 38 19
SEMAEAE—E IR R, TR PG 3 DX = AR B 0 R 73 B VR R s B AR 34948, L3R 13—15,

F 13 MR AR X R AR B 5 i PR 2R 28 AR R R Y e TR — S PR 2 1R
JEB R RAR ALK B SR S R&D i A BLR 200 & /K SF-  R&D B B & B iR
%I B HAL R R HA A,

F 14 W, R DX AR BB 5 e PR 2R 28 AR R (R A AR R b DX 1 FH R R R
()52 R&D LRI FH SR ik 55 300 H AL BUR SCR5 1 BE RHE 2 3 4Rk A 7l & JE7KF (R&D
TN I B IR 55 I H 28 2 AR A S HAB R RS H A 5
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® 13 FMMRERMKEFNRAFZEERBEFHE

X, | x5 | x| x| x| x| x| X | X | X, | X, | X, | Xy | X | Xy
X, |0.50
X, 10.71]0.58
X, 10.72]0.74 | 0.48
X, 10.68[0.68|0.73|0.49
X; 10.75(0.82]0.74 | 0.68 | 0.59
X, 10.68[0.69]0.72|0.56|0.71 | 0.50
X, 10.61[0.75]0.72]0.630.73|0.62 | 0.50
Xy 10.74[0.82]0.74|0.69 | 0.69 | 0.68 | 0.72 | 0.59
X, 10.64(0.780.73(0.69|0.74 | 0.74 | 0.66 | 0.76 | 0.43
X, |0.84]0.74|0.72]0.66 | 0.77 | 0.71 [ 0.85 | 0.82 | 0.78 | 0. 44
X, 10.77]0.76 | 0.78 | 0.74 | 0.81 | 0.73 | 0.76 | 0.78 | 0.85 | 0.74 | 0.31
X, 10.76 [0.85]0.71|0.74 | 0.77 | 0.75 | 0.74 | 0.78 | 0.74 | 0.75 | 0.79 | 0. 41
X |0.87]0.82/0.66|0.76 | 0.83|0.75|0.87 | 0.84 | 0.94 | 0.80 | 0.81 | 0.75 | 0. 43
X, 10.57]0.75|0.69|0.62|0.71 | 0.60 | 0.55|0.70 | 0.60 | 0.82 | 0.73 | 0.70 | 0.81 | 0.39
X5 10.87]0.86|0.89|0.93/0.940.92|0.92|0.96|0.78|0.88 |0.78 | 0.90 | 0.85 | 0.88 | 0.27
R4 FEHMRERAFGUFARFREERAERESHE
X, x5 | x| x | x| x| x| X X | X, X, Xy | Xy | X | X
X, |o.51
X, 10.74]0.37
X, 10.88[0.820.46
X, 10.87[0.77 | 0.820.47
X; 10.95(0.86|0.64(0.74 | 0.39
X, | 0.88]0.85|0.98|0.71|0.880.56
X, 10.87[0.80|0.87|0.82|0.96 | 0.76 | 0.58
Xy 10.89[0.89|0.59|0.87 |0.65|0.98 |0.89 | 0.53
X, 10.71]0.77 | 0.80|0.90 | 0.86 | 0.94 | 0.82 | 0.80 | 0.45
X, 10.75]0.80|0.88|0.89 |0.96|0.82|0.71 | 0.89 | 0.82|0.48
X, 10.90]0.81|0.96|0.85|0.97|0.87 [0.82]0.97|0.86 | 0.84 |0.48
X, 10.770.68|0.88]0.93/0.93|0.99|0.83|0.88(0.79|0.81|0.86 | 0.56
X 10.90]0.86|0.98]0.95/0.95|0.83|0.81|0.99(0.890.79|0.79 | 0.90 | 0.59
X 10.92]0.84]0.97]0.91/0.99/0.79|0.77 | 0.98 | 0.91 | 0.73 | 0.80 | 0.88 | 0.73 | 0. 62
X5 10.90[0.87 | 0.96|0.89 | 0.93/0.86|0.79 | 0.96 | 0.92 | 0.72 | 0.90 | 0.84 | 0.76 | 0.79 | 0.48

15 SR, VU DX R AR BT 75 i DR 2R A8 AR T R R (E A R, 1 iR R Y R
HUE SR SR BRI 258 AR R A R&D RN FH BB IR 55 4 s A 53 %0 B & B H %
FRPCHFERA S HAN KL A5
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x5 EMHMRERMKEIFNRAFZEERBESYE

X, | x, | x| x, | x| x| X | X | X | X, | X, | X, | Xy | X | X
X, |0.86
X, |0.890.66
X, |0.89]0.89|0.85
X, |0.88]0.89(0.89 | 0.86
Xs 10.90[0.89|0.87 | 0.90 | 0.74
X, |0.89]0.89|0.86 | 0.88 | 0.87 | 0. 84
X, |0.88]0.89(0.89 | 0.88|0.87 | 0.89 | 0.84
X, |0.89]0.89(0.87 |0.89 | 0.82|0.87 | 0.87 | 0.80
X, |0.90]0.89|0.87 |0.89 | 0.80 | 0.87 | 0.87 | 0.85 | 0.78
X 10.99[0.98]0.98|0.990.840.98|0.99|0.89|0.92|0.25
X, |0.99]0.87[0.99 | 1.00 | 0.86|0.99|0.99 | 0.91|0.94|0.65 | 0.32
X, |0.89]0.88]0.90|0.89 | 0.80 | 0.90 | 0.87 | 0.840.83|0.85|0.79 | 0.67
X; |0.97]0.96]0.97[0.97 0.87|0.96|0.95|0.87 | 0.95|0.84|0.86 | 0.83 | 0.45
X, |0.89]0.81[0.87|0.89 | 0.77 | 0.86 | 0.87 | 0.82 | 0.80 | 0.85 | 0.83 | 0.80 | 0.87 | 0. 64
X5 10.99[0.75]0.99|0.98 0.91|0.97 [0.99|0.91{0.990.81|0.70 | 0.84 | 0.77 | 0.75 | 0.36

A B2 2R 3R v S R e s DX e Ak B 0 5200 DR 3R 5 A FH 3 P v T AR M X,
S DU DX, ZR Pt X A PR 2R 5 A R 3R A 5 B AR P i B2 A, P i s X B0 5 SRR IR 2, X
A5 AR ER VB DX 32 LA A B R 3R O =, ey b — 2 A U D ] v e 0 i X 9 9023 FRC A 4
i, AR DX v A AP BT TRAR X TS AL, P AR DY S Ml X 22 5 ke R AN X i AR BT Y
MZFBAA L KPR

IR 78] a0

(—)HREiE

ARICE AR S 2804 TOPSIS kIS e AL R BB o 48 8, PR 3R = 31 4 ( FA IX B A
) R BT 7 & IR, 3R FH 2 ) 3 ik A2 IR i B0 A 3 el g e B B g e 1 25 T
FRAIE, A RS A 128 T Hb BRI 45 A 3 ] i A B 0 582 e PR 38 e s i) 2 S 2, T Il P 2%
WFIEEhIE

o B R AR AT T AR A AR PR o A RBT JZ= 20 A B9 RRAE L 31 548 ( AR X B
) 18] A5 AN B A, DXl ] 22 S5 D A I v A PR AR 07 0 3o e vy, 3P 22 S 50K it
DXCEEARUCTARERHLIX. , S8R PN 22 5770 5 DU R L IX BRER PG A1, 387 Ak TR OKF- , 5 B i . T 2 =
PR BT S b TFARAR K-, 2R A D4 0 s A BB BT T e K P 5 X2 5 SR K A1 A
—E,

o TR E AR QTR J R URA A S TR AR S A )R R AR AR, b i VTR )T
AR T AR R L IX R AR BB T 18 BORAT - i — 17 SRIREE IR AR R BT S s, Hom i
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P BT | PG S5 PG b DX S AR AT ) PR EICRAT AL DRI AR AT R BT 181K

o = FRE B AR A 1 1) E L e R N B SRMIE OB B 2 2 AR A R&D 42
IE VR W AT H 28 3 AR WA I H RS (B DI ) A7 70 ) A 1 22 S v S R 76 9 e DX g X
FIGRVRANG DAL e ]I PO 0 X )k e 30 60 7 S0t X 7 e - 003 0 38 32 3] IX sl %o 0 I i
JE R AR T SRk B AR e P Ak SR R R

S0 F i AR A s e R 2858 A A A R 44 Sk XUl - R iR sl AR AR R i, 28 B
JERORI FERH SR GBS BHE 9 9 P A (R&D USRI SRR 55 551 H 0 . R&D 1%
RN SRR 55 00 H 28 3 AR A5 BALKE  BAR BER A5 B9V HTBORBOR

(Z) XFREIW

AP AT TR AR 7 ) R A EE R S HE S e AR B e B A R BRI T AR A A
FATEhH8 FE , R A R BT Y BB SR U b, 7R 35 BT AR A SRy, B S R 7 )
KR ARG LR FE S5, A8 SO s AR Q8T 4R T U s g

H—  IMRAHHRA S S IR A AR, RS —A4 " 1, AA 25— SR, BB 228 — 30
3, Ny i AR A8 1 2 i Bl , i ] = i B A 9 U AN A2 | i A AR 2 B
fE )RR, IR R T A AR AN 5, DT 5% V2 1T IO 12 360 > W) 8 A W ORI 28 21 S 4 o Lk, 4%
b T BURT AR RN K = AR GE IR, e A AR B B 4 A 25 4% B 3 RE # E A0 i B R S 1 IR
B, e RIS A B B HESh QR EE s B EE AN A BER LRGN W B = R BRI TR
(AR AR

S AR B NI 2E S E R AR S DX A B R R X AR S e R VG S
X E B IREE = B AHTRE 1855 , W rv sk R X v 3508 0 0 5 e DX v A A R 9K 2%
PREUR |+ Hh K N T A S B2 A0 JR — R 22 R S L st 5, SE R R e E R
FARBH L ERE KRB H S R T — 7 3R, 51 5 3R P b X A e A A
5 | ORI, 72 20 W08 v s R PG 38 i DX 8 L B2 BT Ll 2 14, i /N R B 1) IX 0l 25 5, i
H SR Y 5 b DX R A B B A T R e e [l

S = INsR BRI HES P R QR R R . HESIE BEOR B BB E R EOR 5 R R
BTSSR EE RS, HCFE LI W 45 R R 5 g S A B R BB 7 6, B B RHE AR TR, J2 42 = A FT e
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A study on the evaluation and influence factors of science
and technology innovation ability in Chinese universities and

colleges from the perspective of new quality productivity forces
LI Ping®,SUN Xiaojing" , CAO Mingping”
(a. School of of Economics and Management ; b. Institute of Higher Education ,
Shandong University of Science and Technology ,(Qingdao 266590, P. R. China)

Abstract: General Secretary Xi Jinping put forward the concept of new quality productive forces based on
the characteristics of our economic development era times and made a series of important arguments. New
quality productivity forces is a productivity form by the new technological revolution. The engine of new quality
productivity forces is the information technology and artificial intelligence, and scientific and technological

innovation is its driving force. New quality productivity forces is the strong driving force and supporting force of
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high-quality development. As an important part of the national innovation system, universities and colleges play
a crucial role in fundamental research, applied research and achievement transformation. They have achieved a
lot of major scientific and technological achievements. However, there are still many deficiencies and many
difficulties and problems. Under the guidance of General Secretary Xi Jinping’ s important arguments on “new
quality productivity forces”, it is of great importance significance to accurately grasp the important position and
unique advantages of scientific and technological innovation ability in universities and colleges, and objectively
evaluate the development level of scientific and technological innovation of universities and colleges in different
regions of our country, and analyze the existing problems, and put forward countermeasures and suggestions.
This paper uses TOPSIS method to measure the scientific and technological innovation ability index of
universities and colleges in 31 provinces (municipalities and autonomous regions). Based on the spatial
autocorrelation theory, this paper explores the spatial correlation characteristics of scientific and technological
innovation ability index. Theil index is used to analyze the spatial differences of scientific and technological
innovation power index. The geographical detector is utilized to study influencing factors of the science and
technology innovation power and the interaction of those factors. The results of the study are that: The overall
innovation power of Chinese universities and colleges in 31 provinces (including municipalities and autonomous
regions) is not strong. The spatial distribution of science and technology innovation power index is uneven, and
and the eastern region is significantly higher than the central and western regions. The spatial auto-correlation is
significant. The regions with high index such as Shanghai, Jiangsu, Guangdong and Zhejiang show the “high-
high” agglomeration. The regions with low index such as Gansu, Hainan, Xinjiang and Tibet show the “low-
low” agglomeration. There are significant regional differences. The internal difference of eastern and western
regions is more significant than that of central region. The internal differences in the east are narrowing. The
internal differences in the central region first increased and then decreased. The internal differences have
increased in the western region. The main factors that affect the development of scientific and technological
innovation power of Chinese universities and colleges are human resources, fund investment, etc.. There are
obvious differences in resource input between regions. The central and western regions are underinvested. At
the same time, the central and western regions also affected by regional opening up to the world and technical
needs. The interaction intensity of internal factors is greater than that of external factors. The factors with
greater interaction strength are the number of teaching and research staff , the science and technology allocation
funds in the current year, the number of technology results application and service projects, the amount of funds
allocated for R&D achievements application and scientific and technological service projects in the current year
and the informatization level. The informatization level plays an increasingly important role. According to the
research conclusion and based on General Secretary Xi Jinping” s new quality productivity forces, this paper
puts forward countermeasures and suggestions in innovation investment, resource allocation , resource sharing
and government-industry-university-research cooperation, etc. .

Key words: new quality productivity forces; scientific and technological innovation ability; evaluation of
science and technology innovation ability in universities and colleges; influence factors; spatial characteristics;

TOPSIS method; spatial auto-correlation; Theil index; geographical detector

(RS FEE)



