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LI 0. 351 | 0. 447 | 0. 466 | 0. 546 | 3.69% | 0. 492 | 0. 455 | 0. 445 | 0. 470 | —0.29%
Wi 0. 356 | 0. 428 | 0. 483 | 0. 556 | 3.73% | 0. 446 | 0. 482 | 0. 450 | 0. 494 | 0.72%
proye:s 0. 314 | 0. 338 | 0. 407 | 0. 444 | 2.77% | 0. 437 | 0. 421 | 0. 407 | 0. 460 | 0.35%
7R 0. 326 | 0. 346 | 0. 395 | 0. 513 | 3.83% | 0. 420 | 0. 407 | 0. 429 | 0. 439 | 0.30%
IR 0. 348 | 0. 371 | 0. 449 | 0. 548 | 3.82% | 0. 507 | 0. 473 | 0. 461 | 0. 485 | —0.29%
MR 0. 286 | 0. 296 | 0. 346 | 0. 405 | 2.79% | 0. 436 | 0. 425 | 0. 424 | 0. 450 | 0.21%
ZREBHLX | 0. 355 | 0. 397 | 0. 458 | 0. 548 | 3.61% | 0. 467 | 0. 456 | 0. 451 | 0. 488 | 0.30%
1Ly 0. 307 | 0. 312 | 0. 352 | 0. 376 | 1.52% | 0. 422 | 0. 379 | 0. 393 | 0. 400 | —0.36%
L 0. 307 | 0. 333 | 0. 389 | 0. 470 | 3.52% | 0. 393 | 0. 400 | 0. 416 | 0. 437 | 0.74%
pANii} 0. 302 | 0. 301 | 0. 360 | 0. 390 | 1.95% | 0. 401 | 0. 401 | 0. 411 | 0. 419 | 0.29%
IR 0. 298 | 0. 308 | 0. 353 | 0. 385 | 1.95% | 0. 375 | 0. 397 | 0. 430 | 0. 418 | 0.75%
i 0. 311 | 0. 327 | 0. 387 | 0. 454 | 3.08% | 0. 380 | 0. 381 | 0. 398 | 0. 424 | 0.78%
Wi 0. 304 | 0. 314 | 0. 355 | 0. 420 | 2.56% | 0. 391 | 0. 386 | 0. 414 | 0. 429 | 0.65%
R L X 0. 305 ] 0. 316 | 0. 366 | 0. 416 | 2.44% | 0. 394 | 0. 391 | 0. 410 | 0. 421 | 0.46%
A& 0. 294 | 0. 306 | 0. 346 | 0. 370 | 1.74% | 0. 396 | 0. 389 | 0. 415 | 0. 434 | 0.65%
i 0. 293 | 0. 305 | 0. 344 | 0. 382 | 2.01% | 0. 358 | 0. 363 | 0. 376 | 0. 406 | 0.88%
EN 0. 316 | 0. 330 | 0. 386 | 0. 420 | 2.18% | 0. 381 | 0. 386 | 0. 450 | 0. 457 | 1.33%
i 0. 303 | 0. 312 | 0. 372 | 0. 406 | 2.27% | 0. 366 | 0. 384 | 0. 394 | 0. 408 | 0.78%
B 0. 291 | 0. 295 | 0. 332 | 0. 356 | 1.48% | 0. 386 | 0. 382 | 0. 366 | 0. 404 | 0.31%
=M 0. 291 | 0. 294 | 0. 329 | 0. 347 | 1.30% | 0. 379 | 0. 386 | 0. 376 | 0. 398 | 0.33%
53} 0. 308 | 0. 341 | 0. 407 | 0. 488 | 3.89% | 0. 368 | 0. 387 | 0. 405 | 0. 409 | 0.75%
Hk 0. 300 | 0. 308 | 0. 356 | 0. 376 | 1.67% | 0. 408 | 0. 399 | 0. 389 | 0. 389 | —0.30%
3 0. 291 | 0. 299 | 0. 359 | 0. 363 | 1.66% | 0. 378 | 0. 371 | 0. 378 | 0. 415 | 0.65%
TH 0. 302 | 0. 302 | 0. 365 | 0. 397 | 2.10% | 0. 408 | 0. 397 | 0. 397 | 0. 408 | —0.02%
P 0. 294 | 0. 297 | 0. 347 | 0. 379 | 1.93% | 0. 388 | 0. 381 | 0. 388 | 0. 420 | 0.55%
FAEBHX | 0. 298 | 0. 308 | 0. 358 | 0. 389 | 2.03% | 0. 383 | 0. 384 | 0. 390 | 0. 413 | 0.53%
T 0. 331 | 0. 340 | 0. 391 | 0. 419 | 1.78% | 0. 454 | 0. 445 | 0. 396 | 0. 414 | —0.59%
A 0. 318 | 0. 327 | 0. 384 | 0. 388 | 1.47% | 0. 363 | 0. 370 | 0. 391 | 0. 435 | 1.33%
BIpIT 0. 314 | 0. 328 | 0. 363 | 0. 393 | 1.67% | 0. 380 | 0. 382 | 0. 391 | 0. 414 | 0.59%
Rt X 0. 321 | 0. 332 ] 0. 379 | 0. 400 | 1.64% | 0. 399 | 0. 399 | 0. 393 | 0. 421 | 0.37%
4 H 0. 321 | 0. 341 | 0. 395 | 0. 449 | 2.65% | 0. 415 | 0. 411 | 0. 415 | 0. 441 | 0.41%
He BTBRRE, RFMIIE T 2007 £, 2012 4, 2017 A0 2022 oy B, AP E MK E 55 A

2007—2022 4 ¥ (& fn 2 4 B K &
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FEPR
1.20

1.00
0.80
0.60

0.40 -

0.20

00 -
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 4Eff}
—x— RHLATH ARS8 e BRI R KRR L —— P LU

1 M SRARALS L& REN R RKE

(M) BEENELSR

FERHEL BT & SRR BRI Ak 3R R AR RN AR A UM EEREAL, 3 Hi s BRI S
BAAL AR R G, HAR U 4 Pos.

MAFEERRE . RS A ARG Z 2P BT, B34 T o190
BrBs. FEESOL B E By Bk A B BE RS . 255 BB BIE A BNl A R A A A AR Ok
A PHADET TR RO, BRI RIS R T A KRR i T B A R
BT .

WA R SENOURT » B OIHT5 B Ml A F R 2 52 B A [R) e 2 A9 0 25 3 it
2022 AT - KRR IR GRS UL 7 ML AR R RR G B AL TR0 b B Be. AU 804 1y
AT BLAF UM s MR B AL Bt AR R AL AR A A B R, Ab T R AF IR Y
By g, R, WRVL. JUARMIVLARAL T G pmE By Be s Hol 24 S48 03 40 TR0 i B B
MAEACIRBERT » WTHE BRI AR . I 2007 4FRY 0.6 275 1 T128 2022 49 0. 7 228, 4RI
RIRF 1. 0100 I IR R/ DA 2007 4R 0.6 150 FFFZ 2022 4E[Y 0. 6 453, AFHHEK
RAUN 0. 33%.,

SEPUR IR ARl DXREH B3 5 BUARAL P AR R AR A B 2 T2 K,
F L PR M X UG T A K (LR 2) . Herb, ML KR4 3 A K B b, 4
PR Rk 0. 8820 ML IX AR KIE KN 0. 726, HA BEIZ W BT 4 KO PER ML
DXAEIHE AN 0. 6400, FEHE HATHEE A EARNL s AU DR BEHE A7 AR 150 A7 N5
=L, AR 0. 5200 FERREGT LN “HE R, RIHX Tl fb. S Ak
FHH AR R TEHESI R AUHT S B L A R ARG S 0y T A MR e 3. 7 [ 2
RBYSCHE T il Ok kit 8, © B E A FHEATE TG Al 7 2 7 AR A 3K
S AR AL, RS AR R R R B . T E S KRR LR
Ft. Z AR DI FSCLAE R R, VI X T R AR AL . L RS . A A IR
FIREEFRRE ISR, R AR R QA & S Dy AR X S . S BCRHE AR 5 A A
R G R KA o AU DX AR RIHTFBAR AL ™ M i Rk SR AR XT 221 . R T — 5 f &
K JEACFIA R RGPS S0 IR LB 2% . IR AL AN 2 L L SR S B
AN
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EFBERERFEE TIERX

=4 AU EARUmLERBEENNELE R
i1 [X. 2008 | 2010 | 2012 | 2014 2016 2018 | 2020 | 2022 |¥hKZ | kW
b5t 0. 731 | 0. 734 | 0. 743 | 0. 751 | 0. 754 | 0. 770 | 0. 782 | 0. 814 | 1.00% | BUF{HiH
PR 0. 663 | 0. 663 | 0. 666 | 0. 677 | 0. 691 | 0. 708 | 0. 720 | 0. 735 | 0.83% | tPZR i
iOE| 0. 591 | 0. 587 | 0. 582 | 0. 595 | 0. 608 | 0. 623 | 0. 633 | 0. 649 | 0.86% | ¥
i 0. 689 | 0. 694 | 0. 682 | 0. 688 | 0. 705 | 0. 715 | 0. 738 | 0. 774 | 0.94% | & thiH
b 0. 646 | 0. 657 | 0. 671 | 0. 660 | 0. 672 | 0. 686 | 0. 711 | 0. 710 | 0.78% | H &K
WL 0. 637 | 0. 645 | 0. 673 | 0. 663 | 0. 683 | 0. 697 | 0. 711 | 0. 723 | 1.01% | &R P4
i 1 0. 615 | 0. 615 | 0. 611 | 0. 618 | 0. 638 | 0. 649 | 0. 666 | 0. 672 | 0.80% | WL
W7 0. 614 | 0. 614 | 0. 611 | 0. 620 | 0. 632 | 0. 645 | 0. 673 | 0. 687 | 0.92% | ¥
I 0. 644 | 0. 647 | 0. 643 | 0. 649 | 0. 669 | 0. 691 | 0. 748 | 0. 716 | 0.83% | H <P
bEAe| 0. 596 | 0. 595 | 0. 586 | 0. 591 | 0. 613 | 0. 622 | 0. 632 | 0. 652 | 0.82% | ¥ HIH
ZR T X 0. 643 | 0. 645 | 0. 647 | 0. 651 | 0. 667 | 0. 681 | 0. 702 | 0. 713 | 0.88% | W&
g 0. 610 | 0. 593 | 0. 583 | 0. 589 | 0. 601 | 0. 612 | 0. 615 | 0. 622 | 0.34% | ¥
B 0. 600 | 0. 602 | 0. 601 | 0. 610 | 0. 635 | 0. 638 | 0. 648 | 0. 673 | 1.00% | FIKIHIH
T 0. 599 | 0. 595 | 0. 583 | 0. 590 | 0. 617 | 0. 625 | 0. 638 | 0. 635 | 0.59% | WKW
bEL:] 0. 589 | 0. 588 | 0. 587 | 0. 598 | 0. 617 | 0. 621 | 0. 625 | 0. 633 | 0.68% | WKW
Wit 0. 595 | 0. 598 | 0. 592 | 0. 605 | 0. 624 | 0. 628 | 0. 646 | 0. 662 | 0.90% | WKW
Wi 0. 596 | 0. 594 | 0. 587 | 0. 602 | 0. 614 | 0. 624 | 0. 637 | 0. 652 | 0.79% | WL
L. | 0. 598 | 0. 595 | 0. 589 | 0. 590 | 0. 618 | 0. 625 | 0. 635 | 0. 646 | 0.72% | KA
RE&in 0. 592 | 0. 588 | 0. 583 | 0. 594 | 0. 609 | 0. 612 | 0. 614 | 0. 631 | 0.62% | WKW
il 0. 585 | 0. 581 | 0. 574 | 0. 581 | 0. 597 | 0. 604 | 0. 615 | 0. 627 | 0.71% | WKW
il 0. 606 | 0. 605 | 0. 596 | 0. 611 | 0. 626 | 0. 635 | 0. 641 | 0. 661 | 0.85% | ¥
i 0. 590 | 0. 590 | 0. 585 | 0. 593 | 0. 610 | 0. 626 | 0. 634 | 0. 638 | 0.74% | FHK I
HM 0. 588 | 0. 581 | 0. 574 | 0. 578 | 0. 589 | 0. 597 | 0. 608 | 0. 614 | 0.48% | FIHK I
= 0. 587 | 0. 584 | 0. 575 | 0. 579 | 0. 591 | 0. 596 | 0. 601 | 0. 608 | 0.43% | WA
S} 0. 592 | 0. 600 | 0. 602 | 0. 620 | 0. 637 | 0. 643 | 0. 653 | 0. 666 | 1.02% | ¥IKIHH
Ht 0. 596 | 0. 593 | 0. 587 | 0. 590 | 0. 606 | 0. 610 | 0. 612 | 0. 618 | 0.38% | WKV
HilF 0. 582 | 0. 580 | 0. 574 | 0. 585 | 0. 613 | 0. 613 | 0. 614 | 0. 622 | 0.59% | WL
TH 0. 609 | 0. 590 | 0. 583 | 0. 609 | 0. 623 | 0. 623 | 0. 629 | 0. 634 | 0.55% | WKW
Fer 0. 594 | 0. 588 | 0. 576 | 0. 590 | 0. 608 | 0. 614 | 0. 612 | 0. 631 | 0.64% | WKV
PUARHEIX 0. 593 | 0. 589 | 0. 583 | 0. 594 | 0. 610 | 0. 616 | 0. 621 | 0. 632 | 0.64% | WL
iy 0. 625 | 0. 628 | 0. 618 | 0. 623 | 0. 627 | 0. 635 | 0. 636 | 0. 645 | 0.33% | ¥ HIH
TR 0. 599 | 0. 591 | 0. 588 | 0. 595 | 0. 616 | 0. 620 | 0. 632 | 0. 640 | 0.67% | ¥
SRR 0. 601 | 0. 596 | 0. 593 | 0. 598 | 0. 616 | 0. 621 | 0. 634 | 0. 635 | 0.57% | WL
ZRAbHLIX 0. 608 | 0. 605 | 0. 600 | 0. 605 | 0. 619 | 0. 626 | 0. 634 | 0. 640 | 0.52% | W4
! 0. 612 | 0. 611 | 0. 607 | 0. 615 | 0. 631 | 0. 640 | 0. 652 | 0. 663 | 0.73% | WKW

H: ATEBRS, P RIH T ERERNBIE, L KEN 20072022 FEHHKE, HHEA
RIE 2022 SFHHAELS H.
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£
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0.70 -
0.65
0.60 -

0.55

0.50

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 45435
e R —e— MK —a— PRI - RILHIK —x— 4

B2 MREUFEAKUTLERNBELRES

M., BREIFERKUZLEREBE R RAY = HHE

(—) BEENREESREKIESH
ASCRHA] Dagum B Je RECEN SR 2E 5 KN 225 XE 22 52 01710, AT .

1 k k n. n
G: 22:]2:,:]2/:12/:1:‘ yjiiy/u‘ ‘ (6)

2712/1

A G FRBHL AT BAAL AR R G RS e R 8. HBMEBOR . Sl RH G A1 B
A=l AR G B B D2 SR e RO AL e SRR . B30 815 0 FRBhHEL
BB S B AR B G BB XI(E ke RSB IT S0 G 480 R SCHE 30 & Jal o
ARER R PUERAURALVY R 5 vy Ay, PHIFOREE j () DTN @ GO B G
AR AT 5 BUARAL ™ ML A R A 5

P, HEERRE G MK NER G, . X AFEZES G, FIBEEEG, . =&
ZEH R G=G,+G, +G, o AL .

G _271%1]- Z?Ll :7]:1 =|yi—vl D)
G, = ijlG.m‘P./S;‘ €))
G —WZ’I 2 =1y =y | (9
Gy = Zf-,z Zj:llGjh (pjsn 4 pus;d)Dj, 10
G, :Ei,z Ej,:llGjh(pjsh +pusi )1 —Dj) an

X, Gy FoRKBNEEREG Gy oy Fh WIXREEEE REG p=n/n. s, =pip;/ps
Dy =(dy—pu)/(dy =+ py) Fos KRR Q-5 AL ™ AR RS LRI XT 220 o) %
7 DX B R BT S B AR RS A 22 (B, RIFE vy — ) =0 ZRAF T BB AT L X RHE
B B AR RS BE RIS E8 py L vy — v, <<0 Z4F T BT HLIX BHL BT 5
BAAL LR ARG B BB 8, W TSR S DA KB () dy Al py AT AR5
RN :
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d; :deFj@)Jy(y — )dF, () (12)
0 0

dy =] dF, (| (v —)dF, @ 13
0 0

Lo SRS S R XN 2257 . B3 Al AL, xR TR AR BB 5 B R F 3k JE R HON
2007 4E Y 0.0 269 _ETHE 2022 4£19 0. 0 370, ARIIGICAT 2. 5000, BEHLEME R 2T .
MR HRT > ARES . FP o pu s X i 2 8 AR A AN R AR B i TS iR AL s X A e
T Hob, ZRERHLIX IR RECBACIE BRI BN ARSI KA 0. 5696, (HHAUEMI S T
HAbMD, X EEIE AT, B R WL, TARFL IR BT S AL 7 A 5 4
BEEAL T AU K- BT AN AR A 6 Z A 2200 38 . APl M X Je R AR I
IR 15. 0400, VLB IX A4 3 RHE QR 5 ALk RS B 22 5 L Bl B
VU B DR AT 5 UL AR RS BE AR I K R 9. 5106, MRS R B EY OB, R
e R JE R BAFE BRI AR — 4. 7100, KRN 22 A /N . 5 R R 2 2R B Y L
T LETHERE G2 AR, BRI DRI B Z R 22 R B e

sbr
0.05 ¢
0.04
0.04
0.03
0.03
0.02
0.02 1
0.01
0.01
0.00

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 20224F{;
o SRR —e— R e P cee-- T —— A

B3 MRUFSARUFIERNBEENEGEREKENER

2. XK 225 . P 4 Al RER AR ARES — PR, AR — ARAL . e — aER L
R~ ZRACA R R B B LIPS U — ZRALE P . WEE R B R/INEE . KR
5 V4 B M DX R B3 5 BACAL 7 b R ZR R A R A 25 S B R, 2022 AR IX R JE R JA #) 0. 0
6125 vl AR AL M DX A A Bl fre 4Rl . 2022 AR X Bk R] 3 J& R B 0.0 125, M £ A9 A
X ERFE  AREB— il ARHR — PUEAAR AR — AR b A DX ek ] 22 S b 4 B S e T PR — e
MR — AR AL AP R — AR b DEBTAR 0 X 5 A =1 DX ) D) 22 S iy o 9 LD PR R
o X BB BT 5 BUACAL " R S B G v T Az R MR AR Al = 3 X AE 35 03B, (5
ZEWAIREK

3. DXIH2E ARV TTHRIE . 35 5 FHh T RHL BT 5 BLACAL ™ M AR 385 82 A X I 22 S R U
HITERAR . BUAORE . XA 22 57 00 RUE D ) U B B HARZ AL TR K. STk B R A 5
76. 7300, FRITTEREA 73. 2904, ULEARHEBUET S B R FAR G LY AR 2R S AR T IX
2R . X EER TAFRE. QUERECE . PR O SE R A T 253b I AR
FAPH A A R L AR 2200, Tl G W R e S22 . ik, 3
B BER IR BT L bR B BAC AL Ml A R B 78 73 5 T 4 /N DX ] 2 57
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Hh
0.07
0.06
0.05 -
0.04
0.03 -
0.02
0.01 -
0.00 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 4f
ke SRR —e— JREB-PIRE —a— AL
oo PR —x— AL —a— TEE-AL
H4 BEUFSARLTLEREEENREALR
%5 RO ST LG R BRI E SRR S R %
” DI ] 22 5 DIk P 22 5% AT
=7
Hfi FHE (%) B BEHE (%) st HHE (%)
2007 0. 020 75.48 0. 005 19.63 0. 001 4. 89
2008 0. 019 72.68 0. 005 21.06 0. 002 6. 26
2009 0. 019 73.37 0. 005 20. 38 0. 002 6. 25
2010 0. 021 74.77 0. 006 19.92 0. 002 5.31
2011 0. 022 75. 30 0. 006 19.72 0. 001 4.98
2012 0. 024 75.29 0. 006 19. 56 0. 002 5.15
2013 0. 022 71.75 0. 006 20. 68 0. 002 7.58
2014 0. 021 69. 67 0. 006 21.57 0. 003 8.77
2015 0. 021 69. 18 0. 007 21.50 0. 003 9.32
2016 0. 020 69. 66 0. 006 21.73 0. 003 8. 61
2017 0. 021 72.07 0. 006 21.31 0. 002 6.62
2018 0. 023 73.67 0. 006 20. 29 0. 002 6. 04
2019 0. 024 73.39 0. 007 20. 29 0. 002 6. 32
2020 0. 028 76.73 0. 007 18. 37 0. 002 4.91
2021 0. 026 74. 80 0. 007 19. 34 0. 002 5. 86
2022 0. 028 74. 84 0. 007 19. 35 0. 002 5.81
W 0. 022 73.29 0. 006 20. 29 0. 002 6.42

(Z) BEERBSES

SARRA & (2019) B, ASCRH] o ISR XHRG B T /00T . 3 6 5 T RHE
BB S I N R G B RS R R, WA ZHRE , ISR AT 2007—2012 4E £ T}
e, 2013 AETFIAA BT R RE. 78 2016 4R ZJ5 PR TS ISR 2007 41y 0. 0 336 L
14



EFEBERELFEE TIERX

FEE 2022 4EH) 0.0 479, AESIRKRIAF] 2. 8520, ULHIARTELE o WBL, RIARME I S8t 1k
PR R G LA PRERE LY R, 5 R AL, ZRER ., AP X i
SRR E EIHES . WHIXKN B PR E R B LY K. KA RSR B TR 771
o Wk, ULHIARIE = B QUH 5 UL L R R A & B 1 22 B P 4/

Zr LRTIR . BRZRJUHLIX B BB 5 B AR AR S EAAAE o WSOt 2 fE A =4 IX
SR S AR s X SO SRR 5 RSO JE R BN AT 4 I A — 2K

®6 MECHEARUT LiEZBEER o WH R
RV 4x[H AR HLIX kI PEHRHLIX ARALHIX
2007 0. 034 0. 040 0. 005 0. 006 0. 015
2008 0. 033 0. 041 0. 006 0. 008 0. 012
2009 0. 033 0. 041 0. 005 0. 006 0. 014
2010 0. 036 0. 043 0. 004 0. 008 0. 017
2011 0. 037 0. 045 0. 004 0. 008 0. 014
2012 0. 040 0. 048 0. 006 0. 009 0. 013
2013 0. 039 0. 047 0. 007 0. 011 0. 014
2014 0. 038 0. 046 0. 008 0. 013 0. 012
2015 0. 039 0. 045 0. 009 0. 015 0. 006
2016 0. 037 0. 043 0. 010 0. 014 0. 005
2017 0. 038 0. 045 0. 008 0. 014 0. 005
2018 0. 040 0. 044 0. 008 0. 014 0. 007
2019 0. 042 0. 047 0. 009 0. 015 0. 006
2020 0. 046 0. 047 0. 012 0. 015 0. 002
2021 0. 045 0. 047 0. 014 0. 016 0. 005
2022 0. 048 0. 050 0. 016 0. 017 0. 004

(=) BEER=EFHE

ARSI 4 JRy B 2 48 BN R PR 5 22 8 BOR R 3T 5 BAAL 7 Ml A Z A 2 B2 9 23 () A G HE
ERWOUHATESE . MR 7 FR, 2JRE G HE B, B¥EN T 10000 85 KT
(R@on,%%ﬂ&@ﬁﬁﬂﬁ%?ﬂ%%%AEEﬁﬁﬁ%E% SENR PSS S A
B2 Pedh R, FERNOGER G 2 MR N RARZ . G, 23R IkE RERHel
HABAAL LR R T HEA e A o3, HE A B R RS el s R X, (R Rl sl
52 FARGEIR . RN UG A ECRIMESF N Z . B IR G175 B ™ b A 20 5 4 42 JRy 52
IR WTZE AL

=LA X A 25 A R AR AR . AR SCGHHE TR 5 BUE P ML A R A& R Y SR
5 HREL %SﬂﬁT%WﬁﬁMMZE%é\ﬂ&@ﬁﬁﬂﬁ%F&%§%Afm REENFE
MES B3R R B ey sl R ) 3t DX R A 2 (B SR SR AN 3k TR A Al R 7 5 B LA™
AR ARG A RN 148/ N5 A8 1y Z I Y 251



HAAEE: BEUFSARETIERBERERAR

®7 MEAFSHARUFTLERZBEENEREZHFHITEER
Variables 1 E (D sd (D z p-value”
2007 0. 344 —0. 035 0. 116 3. 259 0. 001
2008 0. 325 —0. 035 0. 112 3. 200 0. 001
2009 0. 336 —0. 035 0. 114 3. 241 0. 001
2010 0. 354 —0. 035 0. 115 3. 392 0. 001
2011 0. 369 —0. 035 0. 115 3. 527 0. 000
2012 0. 392 —0. 035 0. 116 3. 669 0. 000
2013 0. 371 —0. 035 0. 115 3. 521 0. 000
2014 0. 367 —0. 035 0. 114 3. 526 0. 000
2015 0. 413 —0. 035 0. 116 3. 849 0. 000
2016 0. 395 —0. 035 0. 116 3. 697 0. 000
2017 0. 363 —0. 035 0. 113 3. 516 0. 000
2018 0. 414 —0. 035 0. 117 3. 821 0. 000
2019 0. 398 —0. 035 0. 116 3. 734 0. 000
2020 0. 386 —0. 035 0. 120 3. 492 0. 000
2021 0. 462 —0. 035 0. 119 4. 193 0. 000
2022 0. 441 —0. 035 0. 118 4. 035 0. 000
*8 EHMRE M SRR Uik RZBE MR EHT
A0y “EET R R RAE R R R AR
s, M5l AR RRIETT.
PEIANEPNEE NI OR NR IR TR AN 7S SN W N IR 1IN [ AN 2 N N

Holr. g, TE. B

TN SN T N N
o AR NN I /| AN /£
UL ERL WL SN, =
M. OHR. il TR B

Jest, K, L,
2022 | VLR, WL @k | b, VO, R
fE . IR

IR, B

. BERFMEARLSLERESEZmER

Hy AT, élﬂ&@%%ﬂﬁ%?ﬂ%%%ﬁAk%m¥ﬁfﬁtm%ﬂ S[E), H X2
S TR T U SR TR 0N AW V| 2 N i g < ) S b 200 A A S A DO R 3 B s
BT S EAA AR R G KRS SR AL, I, A SCRERHE G5 'ﬁﬂﬁ%?ﬂkﬁ&%%%/ﬁ#
YERB R A i, 7RSS B A WFIE Al [, BEHC 6 MBS AR AR R (LR
9. BT

Lo GRAL (Fin), FHIARIDLAE 5™ G5 BN A ™ SEZ R, HEZhRHE A5 5 3
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AL AR RS R BT BTG SR, BEE SRR 5k, S Rl™ St FUIR 55 145 H £ F
. AT A E AR B, AN R RIAS [F) 2 00T H AR BT oK

2. FEREHE (Lalnf), JAAREEERATE, BEFJr A BATEBOE R AR B, W
TARRBUARR . SChitAT THO R, 5 o BRI . AniE gk, B, PR, Al s
FALE RS . BB A AR A= S o WA . B B S B R RS R R AL S
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Research on the Coupling Development of Scientific and Technological
Innovation and Modern Industrial System

LIN Mu-xi  WANG Cong

(School of Economics, lLiaoning University)

Summary: Building a modern industrial system is an important way to promote high-quality
development and comprehensively build a socialist modernized country. Scientific and technologi-
cal innovation is the core element for developing new quality productivity and an important sup-
port for the modern industrial system. This article constructs a coupling development model be-
tween scientific and technological innovation and modern industrial system, and measures the
coupling degree in 30 provinces of China from 2007 to 2022 based on entropy weight TOPSIS and
grey correlation evaluation method. On this basis, this article analyzes the spatiotemporal charac-
teristics of the coupling degree using Dagum Gini coefficient, & convergence coefficient, and Mo-
ran index, and explores the influencing factors of the coupling degree by establishing Tobit mod-
el. The main conclusions are as follows;

Firstly, the overall coupling degree between scientific and technological innovation and mod-
ern industrial system is steadily increasing, but it is currently in the primary coordination stage
and there is still a lot of room for improvement; there is a significant gap in the coupling degree
among the four major regions, with the coupling degree in the eastern region being much higher
than in other regions.

Secondly, the overall difference in the coupling degree between scientific and technological
innovation and modern industrial systems is widening, and its main source is regional differences;
except for the coupling degree in Northeast China, which exhibits convergence characteristics,
the whole country, as well as the eastern, central, and western regions, exhibit divergence
characteristics; the coupling degree between scientific and technological innovation and modern
industrial system has a significant spatial positive correlation, and the coupling degree of most
provinces shows a clustering feature of “high-high” or “low-low” .

Thirdly, financial scale, infrastructure, information technology level, population education
level, and social welfare have a positive impact on the coupling degree between scientific and tech-
nological innovation and modern industrial system, while government intervention has a negative
impact, and these driving effects exhibit regional heterogeneity.

Based on the above research results, this article proposes suggestions to promote the cou-
pling development of scientific and technological innovation and modern industrial system: en-
hance the development level of scientific and technological innovation and modern industrial sys-
tem; narrow the regional differences in the coupling degree between scientific and technological
innovation and modern industrial system; pay attention to the close neighbor effect of the cou-
pling development of scientific and technological innovation and modern industrial system; grasp
the regional heterogeneity of influencing factors and implement targeted policies according to local
conditions.

Key words: scientific and technological innovation; modern industrial system; the coupling

development
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