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(Industry) ;s (4) ¥R HIIT N RS B 52 m, e Bz i) 48 & 3k i AN D EUE” (Pop) s (5) 5
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Flow,; = a,+,ITC;+ 0, Z, + ;X + &, 2)
Flow, = a,+a,ITC,+B,ITC,+a,Z,+a;X, + &, (3

Horr, Flow, AR I 350 AR B L3 T i B9k 17 j B0 BOR ZER RS AR s ITCANITC, 73 5] 3R 7m i
AT AR A 52 B BRAS S DN 3l i AT T 4t o oo 28 B 1) o L AN R 55 SR U R Z AN X 23 i R OR
59T R AR DR I A AR e, ROR BEHLIE B T

NRE— AR U T [ B AR B PSP A 2 A o — S T TR A B o R
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AT 55 AR DR T A I AT ISR AT e 0 B B A B A R 5% S TR R A

YT V6 ) S T S AR 22 B T TR 5 R A U A 2 B Y o [l R R

Diff Flow,=a,+aDif f ITC +a,Z+a;X; +¢, ®)
Diff Flow,=a,+aITC +a,Z +a;X;+¢; D)
Diff Flow,=a+aITC+a,Z +a:X,+&; (100

Diff Flow,=a,+aITC +BITC,+a,Z +a;X; +¢, an

Horfr, Diff_Flow, AR R £ A B3RS 22 B, D 38 3 5 AR e Ak 3ok vl d B30T j ) BR 22
LA R 5 T R i EOR BRI 2 225 Dif f ITC, AR T 8] ) P 158 5y A
ZERE, YR i 5T AT U G B 0 AR IR 5 IR R = .

Y ) 508 338 i T 43 A 2 sl FE AR R ) 0 &% . 5 T4 2 B B A 2015 4F 199 I8 T (8] A 45
ARE RPN EAE, AL T -2 Frzs i3 1 18] SR 230 ol i 42 P o AR 38 1l P2 1 28 5 A 14
HR L KO Sk T AT R 3, 0D IR AR B AR AN [R KT ] Rk 5E B RS f 38 i 1) P S 3 LA

FE P Ca)d rr s AR T ] B 1 5 By JOA S8 v R0 9T 5 1) 58 A 52 5 e A A AT 3k vl ) ) 2 T AR
Ko I ARBL T 0] Bk 5Z Ty A B AR P 38 i3 AN SEL A 3k 717 3R A5 (4 5 R B 3 R TR AL, 7E
Coy e, FHBT i B 58 By A v (R 3T ) A2 52 B R AR AU 3 T 4 [ i AR K, X R
) JEE A 52 S S A ARG P 9k v ) EL A Al 7 e 8 IR R BRI T K R B B () AT (D), AT
TR 1) B2 52 B A B 3T T ) BOR R B R AR K, PR R, bR A T 4R 1R B
0 YR T B AT T7) 2 25 ARG B2 4, bl 4 3 23 ST A ) 2 9 0 9k T R AT 1) e AR AR AL, XK
PR ELZK T B WA R SZ S J A 5 v BRSO o o) P 58 By A AR B 3, 028 AR T
T 1) 5 AR B 2L BN 0 WL RS ™ o AN TR — 7K P il JEE A 52 B B AS B 38T 2 T 4 R 22 3 0 3
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XARE ARBEE . 9 SARKRA. BRSO PRSI BE 1% 32 5 B A I TN T (B AR B R e

TR, PR, T - 80 3T 2 A (R T 2 SR G A, B 0 R TR 2 TR] A R 2 2% U A
M L » 3K 20 U W R B3R 2 A ] Bk 52 B A AR PR 8 T TR 30, A IO 3l i T 5 R 2L
USRI R

A

DN
LR

e

WA )
\ ") H\z
/ M&s“%
s
i

W i g
i

'ﬂi f-“

-

(@) BREREA ) BARER S A
(ETBE B/ MR BSRARAB R BR R HEL, (BB EHR/MEBR IR IS B KRR R,
B b FA A B B A BRI, B B T N R B B A R T, B T
A R BT 5 RABAG KT A I BE IR 5 A BAR B3R T

2 FARBERATEIKFHEM RS AT ERREEE
i BB, E 5 AR ACRAT B it b ol B A AT, bl RS 2 IRAS AT e, 1 2 () B
AIAT B L CodE B S IR 2 IR, Bl BE S 5 A FT REUIs P (o) BT AR RV Z IR TT 72 2015 4 ACHL A3 T 3%
PP AR AL B, B o) PR IR MRFRAZIRTIAE 2015 £F ) FCAR IR T #6721 HOR 23 MUBE R 2 B B (O ATEI (o),
KPR R Ze A H A I SN RS BORZER IR T A ) RASHOR ZER PN IO, 282 MOHLAAR S 47 P 0 T (A R B2 LB 1)
FUBEGEK .

79« 1l BE 14 32 53 Bl AR 52 i 3 v [ 5 K 22 3 =5 (B e 4% O ALl 40 4

() EHERNASE R . 2R 10 T B ARk 52 S A S 3 T 8] 5 A 22 31 3 3 AR 1 82 i
iR, Ho, IO PO B AR B ITC 0 18 H R EAE 1% (7K 1R 25 Dy 18, 2 W9k T 14 ol 2
PEAE Ty FRASBRAR ) 1 e 7 ) BOR B 3B K o 21 (4D R i D iR R AR B I T CL M R HON Ik HL
£ 5% BY7KF b 3%, 3K Ut W T 0 o) A 5 B IO RIS, H AR IR I BRI % . %)
(5)[F] I 2% R8T P 7 30T B ) AR5 5 AR, 5 SR S, AU ) ) 2 12 52 o Jl A B e 06 k2 3k 3 i
[ AN 1 B R BEER, A A T30 3RS HOR RPN, AT e i3 5 R B 3K S B XU B e
o XA R E B AR HOR ZR T B P AR B, 3 LR RSB BT N, 2 5 A
BEARA R T RO Z R SR AL AC B, B0 UE 1 1 SCHe e 2 1 BBt 1 s @

O AW GO JLELE RAEAT T BAIIHT, BRT R, PN BT 5] 2 W AR 18 SO
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F1 FEEF:FHHRGE MR SRR T EEARERRAHHIE 0
PR B AR R IR B AL Flow,;
n 2) 3 4 (5)
ITC; 0.19337°(0.0116) 0.072177(0.0155) 0.071877(0.0155)
ITC; 0.16977°(0.0099) 0.03267(0.0134) 0.0322"°(0.0134)
Ja i AR sl il Azl il skl
R 39 402 39 402 39 402 39 402 39 402

VE: T RIFTRIEI0%. 5%, 1% M0 B E KT E R, 55 A OB bR R BRI, AR A1 e A A T £
AR BUES AR SO, %2 K65k
BE—20, TR T B AR 1 J3E 1 58 o A ot 5 R 2 3R UL 0 0 e A1 PR 3ok T IR 5 A7 A
RN, ASSCH 6T 3T 1] A A 58 By Rl A R AL 08 3 T ) 50 AR 2 3R A sh A B B 5. 3% 290

e 7 HE L A ] U 25

o Hor, FI(D SRR, AR B, 0B R Sum_ITC, 1) RH

FE 1% 7R b3 35 N T, 3R W3 T 8] A A ) 2 58 B AR AR, RO 22 31 I s R i Bl o
B 5 A 3R 2 B 2 A ) A S T RS AR ST VW9 e T TR 5 R SR s A AE B[R] AL
R o B, R 1a 13 25 E .

R2 HHELAZIEAFENHTERAREZRANED SR

0117 A AR L SR IR A A S 5 Sum_Flow;
D @) 3) o)) (5
Sum_ITC;; 0.1920"°(0.0105) 0.05257°(0.0121)
ITC; 0.0464(0.0195) 0.04517(0.0193)
ITC; 0.058877(0.0156) 0.0581""(0.0157)
Pl A & Ay il P Ekil Pl P
MIAE 19 701 19 701 19 701 19 701 19 701

T WIS 2 1] BRI A MR AR ], 3 LS Bk B S, ORI — - 3T B X R AR HEAT 1015, B A 2919 701,

COIR T A B AR BRI B A ML RN o 3% 3 VAR 17 30T 1) i) 2 1 58 5 B AR 22 B 6k 3 i
[A] 350 AR B R B AR 22 B B RE M 45 2R o 9 () % Lo R REAZ B Dif f ITC [ R EAE 1% K1 E
3 A TR R IR IA] (9 BOR BRI E R, 6 T A 5SS AR AR 3T, R Ak
B AR ZEZR BN o 51 (3D FNF (A RE— IR T [ SRS SR B il i A SRAFHOR R
PN ST 25 B R ) B AE B Bl A o L 8] 5 R B2 3K Uit s AR 22 B A S i o 45 SRR WY, 1 A2
Gy AR S5 B 38R 117 1] S0 5 5% O BOR ZER B RE /I, FRAF I F R R BT R, RIHR B R
o B2 b AN AP S T RS A A e D 0 I A 1 ) P P 5 B FRA A (R 3T o R, ST TR R 2
FRUNBIAFAE ML 5 (R 2 15 256 IE -

®3 WHEEEERZSIRAEBNBHERAREZRANNEE BRI

T AR BRI B ZEBE: Dif f_Flow,;
1) 2) 3) (4) (5)
Diff_ITC;; ~0.0060"(0.0028) ~0.0080"'(0.0026)
ITC; ~0.0080"°(0.0036) ~0.0079""(0.0036)
ITC; 0.00807(0.0036) 0.00797°(0.0036)
il AR AN Eictil kil it st
AR AL 39 402 39 402 39 402 39 402 39 402
)i§ 0.000 0.020 0.019 0.019 0.020

i T Dif f_Flow, RN MR ZZ RS R ZE R, Bl A 7 U8, AN B A A 40 — IR, /e A OLSTRl I
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XKE RS 2 W EARKBE. BRSO PRARHI B 1432 5 AR A AT 2 i Bl R R R e

CEDORF“ Alip b 2% 7 (3 — 20 23 #7 ik T 250 B o AR 5 3 R it B0 P PR e o o o) B2 4
A2 5 A R 52 T B T TE) AR 23 B B 2= 32 58 5y AN IO S0, 110 2 5y BAR AR AE e b B B
AN B i A PN b I QR P P N e A7 /3 (SR A L1 B2 LB S AN LB A B R S i s
Tt 7K ST REAT 70 2 LA o 2% 4 AR 4% R 3 i 1) b P 2 ) o o 000 2 ) g [l A 45 2R

F4 BT AEKF T E 3 IR 5 S Y HI 1 32 5 A E R AR SR

0117 (] 4R BB : Flow;
I T [ 2R I 1 B) b 2 I T 1] 2 9T 1] b 2 I 71 ) b 2 I, 1 ) 2
R E SN FRETRR BE BT A ESON PRETHN [ERCE SN
e} 2) 3) 4 (5) 6)
ITC; 0.04497(0.0200) | 0.08157°(0.0230) 0.04497(0.0199) | 0.0815"(0.0229)
ITC; 0.04257(0.0180) | 0.0025(0.0208) | 0.04257(0.0179) | 0.0026(0.0210)
Pl A & il i ] i i ]
LA 19 702 19 700 19 702 19 700 19 702 19 700
ZYopld 0.100°CITC;) 0.065°CITC;) 0.095°(ITC;) 0.060°CITC;)

VE: ZRpH A TR AE ITe, M ITC; REESR M

FA4d, FICORITCAMFA B BITC, B REOIILE 5% BIKF BB FENIE, XUl 2455
I 17 by 2 P2 A /N B, KR P ) M 22 o AR B R DA S I I T e b RS B R B, AT B
PRI TR BB ARERRN . FI2DFFIC6) FITC, 18] 7 R EIE L AE 1% MKF ERENIE,
1M1 51 CAOFIF) C6) H ITC, I 11V R EE IR A IEH 2 08 4 B35 B BUE B/, 110 B 24 30 7 [ b 2
PR B AR, BUAIG FR) i) 5 G A BB AR AT AT AR 3R 3 11 1) Ah e RS BR B, (B TG AR
T AR 5l R RN . BHh, 4 85 R, L3R 2 5 80058 5 AR B AR, @
S Bk — 2D AR 1) 82 M 52 2 A W DA B 3 (R B R L B AE T R I B e e

F 5 IR T e BRI T 0 A A B K P L R A SR AN R R R R S
AT SRAFHCRZLR PN W07 2047 — s G LI, W g Sy 28 3 J itk 1 i 7K~ 265 v 1) 3 Tl
FEA s 2570 HL 35 R AL, e S 28l Al 8 it 7K P B B T B AR . B C O R ITC A F (3D
HITC RN R B TE 1% WIKF IR 35 N IE, 3 Ut B 24 58 3 32 Al 152 i 7K S 42 v B, G 1 ol
FEVEZE Ty 1A BE AT DA 35 0 40 T 1) A0 RS R B3, SOR] DA 3 T ARSI R 2 R .
SN2 C6) FITC 1 1B R EIE A 10% BIZKF BB FE A IE, (4 F 0 C6) F ITC, =
IEE SO R G T N E R N S e s e st B S i 5 ) S (N 2 - Rl B W N R S
AR CARBE SRR 117 7] S B BR BE 3K, HR oA A B T AN AP B SRIEC R B3R . S5 3R 4 FIEE 5
(45 S, Ui B 24 T b P PR B R AT I R il e A IR R T BN B T AR BRI I R AR ] A 52
AT Re AR 3k 1 R B IR BN, SCRAE U 3 W AL

FVE, B B AFE(Bootstrap) 2001813 3, FR5—FR64L [

x5 BETARKEHTRBEBEMIGEASIEMERZSRAERARE
Wl AR E RIS Flow,;
AR VK T | SEE B AL B KT | ST IR AERL KT | ZE I EERE Bt K T | SO@ AR BIE KT | 2B K T
BT REA BURIB A BRI REA BURI I A BRI REA BURIB TR A
(D 2) 3) 4 5 6)
ITC; | 0.0602"°(0.0162) | 0.0724°(0.0378) 0.06027°(0.0161) | 0.0731°(0.0376)
ITC; 0.033977°(0.0130) | —0.0174(0.0610) | 0.03397°(0.0131) | —0.0202€0.0615)
A il Eetal il il il il
RURIUEES 28 060 11342 28 060 11342 28 060 11342
206 pfH 0.385CITC;) 0.020°CITC;) 0.370(ITC;) 0.020”CITC;)
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(MDOXF“ FARZER T AT UCEC” W 3E— 28 7087 22T 60 G b i BREE AR F IR 58 . 430
Jt Ak 4t DX 1) BB B B R VE BRI, W RR BRI AT 3 @ SR v R OR . AR Sk L
B T rp I DA G FE B CTRIEC) ™ 17 5 1 X (6 37 B 3G BR R 42 BRI o 57 20
T REA S NI FAREA . 2 6 4R T 20 45 i [ )3 45

Fom, H 1A TREA N F AR B R BIH G S B I 2 MRS, e 5
COHITCHFN 2D HITC, 181 RBIITE 5% WK B8 3 9 IE, Ui B FEAG 6 BE L A8 5 A m]
DU 5 R 4 T 1) AR B R R B AR B R B3R 28 2 AT RE A N R LA G G iE
PR PR BOSR T Z2 () Eh BE A%, BRI 31 (4D T ITC R F (5D R ITC R 18] VA 2 B R AR 9 IEAH 2
AN, U B 1 52 By A R e S (R I T R R R IR B 5 3 RIS 4 AT REA
(25 B, B AR 1 B8 M 22 5 A EROR AT DA 35 (I8 AR i ) AM B B B R BE 3R, R TR VE A e
HEIR T AN IR R R B3 o 2% B ATIR, FRATIA S 3 7 (0 G Gl v BR AR B e, X b R 22
BN RBK IS, BEAR I BE L AE 5 il A BB AR B 0 R BB AR T MR B e 7 o 25 BTk, Bt
4 159 B 5 4IF

® 6  ET AT X 6 01l 57 BRAZ A BE 1 32 B A ME AR IR

I AR B R A Flowy;
(D | 2 | 3 @ | ) | ®
V2 BARTZ N OH NIRRT B 25 QB | 241 BARZE R M QT A TG IR B R IR 4 58 & ) i )
BV R R = kT P ER FEBAR” 3k i
ITC; | 0.05247°(0.0217) 0.05427°(0.0217) 0.0215(0.0382) 0.0215(0.0382)
ITC; 0.05247(0.0204) | 0.053977(0.0204) 0.0023(0.0414) 0.0018(0.0413)
AR it ) 1 i il i
A 8190 8 190 8190 11556 11556 11556
3 FARTE R QI DL RSB T R 2 AT | 42 BoR T Z M QH B IH R BAR” ST 55 75 2 A1 B
BV E R EEBAR” 3k T Ml R SR R v A
ITC; | 0.0460'(0.0273) 0.0459°(0.0273) | 0.1496"7(0.0425) 0.14677°(0.0419)
1TC;j 0.0115€0.0268) 0.0112€0.0270) 0.06490.0412) 0.0545(0.0412)
i AR Eickid i il i il il
A 9828 9 828 9828 9 828 9828 9828

R, ASCRY st AR BT Rp (AT, AR S W IR R SO RRA .

R aEERE©

COETATBEFE M PR ERTRE RS PR 7B LR R R S —
i 07 e 55 0 BE 5 AR BE S 55 ()R, HESE AT BRI 1B B ] W [R) Ab R S 55 Y 158 M
FE o 1A B2 1 HEAR 55 3 17 RE 6 S2 I 25 55 (4 48 ob 0 AN v W I CHR 5 1 55, 2018), AT
SELESAR R ) FSE 58 B R o AT b, AR S B 8T AT I e R S T AR A O P R
VEAZ 5 BRAS (KT FE B o 3E 110 XoF 8 oA [ Ry 2 SRBEAT R PR AR 96, L SR 45 R SRR AT ST FE 458 .

(ORETAFMG I ER S — P s . SRR, b T PR A & Wi R HoR 2R
T AL 1) KA 73 A S AT O BRI AR AR KR AR, DR AR SCHE— 2P 0 A & n 1 B 2R

O RHFFENA R BEAS TR A f BEHEAT T AR AR 56, AR RS R SCFFILRT IO AL 4818 o PR R0E, Rl thiesa w25 R 5 7
HrRFIH, 2 0 TAERSCRRA o
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XKE RS 2 W EARKBE. BRSO PRARHI B 1432 5 AR A AT 2 i Bl R R R e

XU R T OLS At v 77 308 B4 18] A BEAT 4G 06, SRR 45 SRAR IR SCRF R SCINBE 4618 -

CEDFE T ARG (R 30T 18] BOR WAL B AR FEAR I RE — PR s . AR SCEMEE T 2017 £ (1
I I V) AR 2 T S B B AR A AR, I 3 B IO 2% i B AR D e A Rk 5 B A R R
AR, B 1 6 AR AR ) S 1 52 B S AR o T T R BB (KR . BRI R I AR 80 B S BUR
Xt A M 9 5%+ B A b 52 10 2 SR AR 55+ U B A A b A 9% 4 4H X = T A AR 5 4R 5
2018), AEME S e dth [X & 7 0 85 AN U i 55 7K1, 48 B0E 8 m AR BRSSO IR . | A5
HH PR A 5% SRAIE &5 2R R R SRR A SCI I ST 458

Y > 2 8 11 ) AR 22 3R U sl AR IS FE A B — P A o AR ORI 1 3T [ 3R 23R
P sl BRI AR AT, 7300 DA T 1) A0 5 B2 BOR B3 AR 7 A S I T AR A R BRI A
SRR PR A B, X IR AR AR AT BT S 1% 10 480R Ab B S O R SC ) 2 it
SR MR R PEASL S, 19 31 1 SEIE 45 R [RI A SCHF AT ST A i

N ERRBEREW

ARSCOYHT TR R R B R B R e T IR, 4R AE T R R A B
PIRTHR T, ) BE 1t 52 5y BOAS 1 B AR T DA 33 5 AR 282 3 B8 N 78 43 Ui &) LA S BE I A 3 i e B o
T U B A 56 AR AL A, A SCIE L X 2015 45 199 AN 1T 18] 39 402 Fh b A B 7 3h w] e M 1 W
W, R T 3T TR 52 R R BN B AT, SEUEAS B8 1 ARG 1) 58 2 A ol 30 T 1) 5 R 3 IR B
RN, 19 I AR WR S B V2SS A A R T gk I i TR 52 R LR IR
R . BART S, BABUKH] BEPEAT 5 B A 1 30 T Be 6 W 51 50 22 ok B At 1 [X (0 R B3
N I HI T B 5 f 3R R 2 gl A X B, TR R, X AR 3R A R 38 T TR A AE B
) R, B R B 3 2 B 22 b L 1) B A8 5 SO AR P 4 Tl TR 2 o o T ) B R B2 3 U
Al B TR AR, BB A ] FE RS B AR TR 3R T A KA B A G A X SR B R
7, HHEARER MG R D g — DRI 50 I, 4 i T EE By | 28 a8 FE il 1 it /K 7 4
[K 25 5 3058 188 Hin LA B AR I, ARG 1) B2 PR 58 5 J A gk — 20 ik 2D 17 A Ml T I ) 48 7 M B AR, T
LA R B AR B R T b e B BCGE L - BhAh, 243 i B A M DX 16 38 B b 3% BRRE 4
B, TR E R FEAGK T3 T R B KIS, BRAR S RE V2S5 A mT LR R 3 b R 3t T
B ARE RN F

R 8 A SC W F0 28500 v] 0, AR B P A8 5 BROAS R A i R B R 8 X 8 B PR i B 1) B R
7w, A THDHEARERN G — W@, XA X 3 5K M X R KRR T A
e MHLIX H &R F, B G BV AE 5 A B 8 (i 33 2 1 X 55 L Ath b X 2 1) R BOR 22 32 R &%
D] i 1 77 BURT T LU & A R T HRZE R T 628 5 I BE RS, 78 70 R ¥ X T L 46 11 &% 28 22
FRIEM AR, R AR BRI ANE. 18 H & . WIXIREARSKE, FEARE] LA 5 A
REME AR (B AR B 58 5 UL AN A8 By Ju gt — 2B 4 K, B R T 008 B UR (0 78 70 i 3y, #E3) S8l
DX JE] B0 I O F o kG, AR SCHR HH R O A 2R —, UM LE ) BHE BT SRR BUR R, BN
7 3 3 AR TF R QF I 2 A g 3L A2 A VR BRI ST i, RE B B ol 58 3 AR AL IR A )
FEE A 4 AR AR T O 1 o) B SR OGBS, HEBI T I 58 & EAR LS B AT &40, NATH =
P4 gt A AR I S 8], T BT TS E P 1817 . 38 =, BUR R AAH £ 2 5HR
W 3558 G P BE S0 InAE 5 1) A 3L IR 55 o HES) M@ R BUR AL IR %5 °F 6 256 TR AR BUE & 7
BELIMAIRSE T &, HARn KIERS TG REARIER, DLSEIlRHE 3R R R AL, N

- 121 -



MPZRI 203 8 11 1B

AW TH ™ 22 B S AR R, S BB 8 5 7 ML 85 R BE R G . 50 =, BUNRLE B X Kk
JEE It B 26 TR B i 26 1, A5 2t DX 1) i ik B 2 805 7 b ) B AR G 8 SRR L Pl M o L U AT LA
E 20 T o A 0 R A B A A, OO R ST R R PR AT B B A R, R O SR B B I XA AL
/T B RS i ol i 1 i S = e s B K SN i B3 @) TS LIS I S
A2 50 A . Y, BUR AT PAFE 23 18 AR R A B0 A B REAL TR B TR, v e ey bl U 9% 1 3 A
R Rl 2 (A 32 IR AE ) T = iH 5 BRI . N DR RS — B BoR ez B &
el X B, O T 3 AR B O B A R A5 B AR IR IS, SRR ER WA 5 KB AR T
G, AT N T 5 A 22 3% 7 5K 2 1) Y0 [l P 9L 3 6 7% DA SEBIL O 7 B0 4 A0 L i, TS o TEL K L3
AR H 13-

S k-
[LARLL, S 20, T ook, QI BRENBURE R & BT H i OIMIE R —— ok 5% QT B4R 1 4 s B 2 30 TR 0]
H E TAVZE5F, 2022, (6):61—78.
(2155 1, Wiy i, ARIVAE, 56, 7B e 5 gk AN [J]. &5 78, 2018, (2): 140—155.
[3IFRRI. & iS5 k8 E ARSI, B RS, 2015, (5): 89—99.
(41#0S 5, S S0, Y3 . A7 IBURR HL ] B el g i b BB AT A 2[0]. 4h xRl 4R, 2021, (12):56—69.
(SIFLIE A, XUBKR, FEERTE. Ah A RE () W R EE A a7 A 30 i v B bV BR B 0 ——J= Tl FE A A o AT 0], R R A 5,
2020, (9): 141—155.
[61B SO, T 3, XK B8 . N ey 8 19 4 21 iy ot B % J —— v [ S0 T T8 40 4 [l i 5 AT RE [J]. 22 R 5, 2018, (4D
35-51.
(7], XUAlE . L EET IAMES) 1 A RN B AR AL IRZ) B[], tHFRZ 5, 2022, (11):201-224,
(81BN, AR BT, AT BRI B i 5 Al A 7= 26 2 A AR [T]. WSR2 5%, 2019, (10): 142—160.
(912 K3, F£H £, B ARSI AL AR 4347 [J]. AR5, 2010, (1):18-33.
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How does Reduction of the Institutional Transaction Cost
Affect Circulation of Technology Factors among Cities:
Based on Government Services and Patent Technology

Market Flow Paths
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Nankai University, Tianjin 300071, China; 3. Research Center for National Intellectual Property Strategy
Implementation, Tianjin University, Tianjin 300072, China; 4. Suqian Science and
Technology Information Center, Sugian 223800, China)

Summary: As “knowledge products”, technology factors are the intellectual output formed by long-term
exploration of technology innovation talents (teams). Therefore, the market transaction of technology factors re-
quires extensive and flexible cooperation between market entities and technological innovation talents (teams).
Based on the mechanism of market allocation of technological factors, from the perspective of transformation of
government functions, this paper observes the 39402 kinds of flow paths of technology factors among 199 cities,
constructs the “matching flow model” among cities, and empirically analyzes the influence mechanism of redu-
cing institutional transaction cost on the circulation of technology factors among cities.

It is found that reducing institutional transaction cost can enable innovation entities to establish coopera-
tion, promote the creation, utilization and transformation of technology factors, and thus realize the economic
value of technology factors. A city with lower institutional transaction cost can obtain more technology factors
into the city, and its technology factors will be more received by other cities. At the same time, the circulation
of technology factors among cities has a significant “synergistic effect” and “siphon effect”. The influence
mechanism analysis shows that when the transportation cost caused by geographical distance and transporta-
tion infrastructure is lower, the reduction of institutional transaction cost can promote the circulation of techno-
logical factors among cities more significantly. In addition, when there are more innovative and entrepreneuri-
al activities which bring along larger demand for technology factors, the reduction of institutional transaction
cost can promote the circulation of technology factors more significantly.

The contributions of this paper are that: (1) At the theoretical level, it discusses the internal mechanism of
technology factors as “knowledge products” to realize market allocation, provides new evidence for Coase
Theorem focusing on technological factors, and establishes a theoretical framework for analyzing the impact of
institutional transaction cost on the circulation of technology factors among cities. (2) At the empirical level, it
initially examines the impact of institutional transaction cost of cities on the circulation of technology factors
among cities in China. (3) From the perspective of spatial circulation of technology factors, it observes the 39402
kinds of flow paths of technology factors among 199 cities, and more accurately describes the market flow
paths of patent technologies among cities. (4) It provides policy reference for promoting the transformation of
government functions, optimizing public services, and promoting the construction of unified technology market.

Key words: transformation of government functions; institutional transaction cost; Coase Theorem;

circulation of technology factors; unified technology market
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