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Abstract

In November 2020, General Secretary Xi Jinping pointed out at the Central
Work Conference on the Comprehensive Rule of Law that: human society is in a
special historical period, the world economy is in deep recession, the global
industrial chain, supply chains have been hit, unilateralism and protectionism,
the rise of bullying practices, economic globalization has encountered a
counter-current, making the risks and uncertainties of the world economy more
serious. In the face of profound changes in the world situation, China urgently
needs to find a path to maintain stable economic development and seize the
opportunity to develop its industrial and supply chains. This is a strategic choice
to reshape China's new advantages in international cooperation and competition".
It can be seen that one of the important objectives of the new development
pattern is to reshape China's new advantages in international cooperation and
competition. By combing through the literature, this paper has anchored
"building a new development pattern based on the smooth circulation of the
national economy" in the measurement of the level of development of the "dual
circulation", and "reshaping China's new advantages in international cooperation
and competition "The new development pattern of the double-loop is measured
in terms of the participation in the national value chain division of labour, and
the global value chain division of labour (GVC) and the domestic value chain
division of labour (NVC) are combined into a unified analysis framework, and

the participation in the manufacturing value chain division of labour is measured
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under the unified framework of NVC and GVC.

Firstly, we sort out the theoretical logic between the new development
pattern and the reshaping of China's new competitive advantage in cooperation,
build a theoretical framework, and answer three questions: why should the new
competitive advantage in cooperation be reshaped, why must the reshaping of
the new competitive advantage in cooperation rely on the new development
pattern, and how to cultivate the new competitive advantage in cooperation
under the new development pattern; secondly, we compile the input-output table
of China's regions embedded in the international in 2012, prepare an operation
code Finally, an econometric analysis framework was established to effectively
link GVC with the external cycle, NVC with the internal cycle and NGVC with
the internal and external cycles, to empirically test the theoretical logic of "dual
circulation" promoting the upgrading of the value chain, and to explore how
"dual circulation" can enhance the participation in the division of labour in the
manufacturing industry. "The study finds that: the development of China's
manufacturing industry is generally characterized by a high degree of
participation in the value chain. The study finds that: there is a general "local
preference" effect in China's current manufacturing development, and it is more
obvious in the central and western regions; relying on the international
circulation has caused the current situation of "low-end locking" in China's
manufacturing industry; The new development pattern of "dual circulation",
with the major domestic cycle and the domestic and international double-loop

promoting each other, can promote the increase of participation in the division
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of labour in the national value chain of the manufacturing industry, and promote

the value chain to get rid of the low-end lock and climb up to the middle and

high end.

Keywords : Dual circulation; National value chain; Division of labour

participation; Input-output table
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R 5, B X 8] B 2877 5 52 5 BT P A2 38 e o5 LE 28 T8 — NVC fll#— GVC 43
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T, dbntENIREBUR E P E PR TG, AR b2 AR A, ks i
AR, P ARG VAR INE & e, XA mT W, 35 DO il 3G b AT b i 2 77 H
HRAER AL S0, Frifilig i w2 T X, RN BN TR
BB o ANl 2 RO 3 2 )l ) 3 b 1 5 S AR 3 i E PR« AE R
L b e L A 7 M RIS T i3 b R I PR RS A T A e AR A T AR 7 M
NG 1 SCRAEIE A o REA X s R Bl ) “ Aty ” WEE VRS, HTe
HARER, @I TR L BOLPT B LS i A AR e 587, SRS IA
Kk, @EARTET= 25, MRIAR SR EIRAE, ST R B2 b .

FEMAR AT b, o G AT DX B 267 i B2 2 b EL AR B T AR, “ AR G
SRBON DA, SCHXYIFEE R, A5G, B, &&FRHSEEHRTES
HEIME, WAESRH B NEGR. NERE AR A R AR E RIS,
RGBT, WA E U, AR A THh 25, 2 — GVC L
EIME L E X, KRR —1) GVC 2 TRA “REMWLF” BIRNT . Gl L% X 42k
NGVC 7> THEAME L E W] LUE Y, ZRERH XS b T g s X, MIEMAREEE U,
M TR AR X A FFBON KR, RIER L S I IMERA T X, A A4S BI0E AN
1IN B A 5 2 1 SR = 7 P A | A R ) A S S S S
BRAI”, AT IR BR AR b A4 B i [ B 5245 T3 52T o 10T 8 A2 22 9 2 B 2 B i A% 00 DX VB
TRELP L Hadrm AN EIEE G S A, GVC o L EBILECR, Kk,
EAESEH NGVC 7> L AA RN, KESHMLS, BA™ERR ISR, K
AL X NGVC 7> THERE T BRE “7 i ss &7 AFM, PUEhiXGes « Rty # 7
fEM .
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4 “WER” RitHEWERMEES TES5EMNSES R

4.1 i+ EBIRENEE

AR EERUMESE T T (GVC) HENAMERE > T (NC) &5& N8E— /0 HriEsE, o
GVC 5AME¥A . NVC 5 AR NGVC 5 WAMEIAA BB I TH R M HESR, A S A i
= [ A

GVC=C,+ B OL+X,+ 1, (1)
NVC=C,+ B ,IL+X,+ 1, (2)
NGVC=C3+ B ,OL*TL+X,+ 1, (3)

Horp, Cn Cov CONEEIN, H OL R IMEMIREL 1L RN WIEATEEL OL*IL AR
ROER, Xiv Xon XACKIBHIZRESSE, vl v, v, AREILRZED

4.2 TEIEH

4.2 1 WRBTE

I = = 7 o R E A EE S TS SR TIE, 5% NVC 4 T.. GVC
S THINGVC 48 T, VAHAE A sl (s i A i, ELOR B L3 4.
4.2 2 %ILBBTE

AL S EBICF (2022) MG RTEbAE, WEHESE OGN SMEAEE
KRNI G IMEA KT, RIRREAS B N R KT 5 MBI K AT AR, %E X
NXAEAA RN -

4.2. 37T E

(1) FHEhHKF (LnLE) o #k 425 (2022) BTN 98 BEAL I B AR 35 50 11K
FCARRAR ST B A, RERE A EFEEE T A 5 . AR SAE SR ARG SE (2022) B,
Fol i N O 275 57 3l 17K

(2) HEEIHIKF (BR) o R4 (2020) it % 2 % SR E ] 5 Hlid b
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MEFEEFA M NTERR R, 15 MR R0 A FRAL GG M E B2 T . AR SCE S AR
Me55E (2022) HIfE, I EME TS G496 B 58 R Bt o Lol g e be 3 2R SR BT K o

(3) PAEER) (STRU) o BEZEZE (2019) W\ gl Wb it 28 b % N B K HEsh
W EERI T, B BRI AR A BEHU AL 4R T | o A S HAMESE (2013) 1Y)
g, FHES == 5 58 = B BB R R R P 2544

(4) FARGIFAT (DTP) o 2K (2017) YNFLARCIFRE I B IR B RE T
WMEFEE B 7 AL &, B BH A 5 - G A 2 1 R s S 808 57 5 30
VRPN R SR o AT SR IOAE (2022) HIMOE, FHEOR T B #0547 il
LU HE R RN B H KT

(5) WERBEE (RD) o BKMESRSE (2019) 1 UCMER IS 1 E BB & o B 6] i 4= Bk
PMESERAAVER, HX B FRE AT B J it . ASCSHAHIRTSE (2017) K
ik, FRERBEN RD %% A5 GDP [ LUARL R R AR R 51

(6) fERAAKTF (TLL) o #MEMESE (2021) B SUERF AR, 15 BAxt il
TR 2 BT N REE U BUR RE S AXSHE S (20200 A, H
HLE 55 s i 5 GDP [ LB R R 5 BT

(7) &FFREAT (LnGDP) .« R (2018) B IHEM R H LR, ATFRE
KPR TP 5 A R AT 2 B B R . AN S SN S (2018) B,
) GDP {0 Bk F IR &5 K K.

(8) HARQIFAES) (TECH) o TEHLERZE (2021) @it 43 M AS R il b AT b A 18
EIHRECSHR QIR RE 4R E, R FERGIERE T3 XA A A B R R
TRFEAEH . A SCHEB @B AR R R B ARG H e

4. 3 BIRFKIRS G vt FF1iE

I TR PN 3 e Bt SN 77 3 5 v [ XA N 77 H 35 T WIOD
OB 2016 4F KA 2000-2014 SN AR, B IS EHR N R W5 5 K
fi—IK, FETZHWULEME, AR 2012 AR SR . K 4.1 2012 FXE
IR JEACFIEELE R, IR DR &, K 4. 2 A EERRRAR ISR .
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®4.1 BORELERE

MBI KF (1L HMEHR K- (OL) B R K (IL*OL)
b 0. 5497 0.2121 0. 11659137
K 0.2976 0. 0942 0. 02803392
b 0.1241 0.035 0. 0043435
] 0. 1483 0.0212 0.00314396
B 0.1796 0.0184 0. 00330464
L 0.2516 0.0788 0. 01982608
SR 0.171 0. 0236 0. 0040356
T 0.1726 0.028 0. 0048328
ki 0. 4447 0. 3412 0.15173164
75 0.3411 0. 4239 0. 14459229
Wi 0. 3265 0. 1466 0. 0478649
2R 0. 1266 0. 0305 0. 0038613
Giyeis 0.2181 0. 0937 0. 02043597
VAL 0. 1054 0. 0289 0. 00304606
th 7R 0.2351 0. 1399 0. 03289049
TIEE 0.1101 0. 0552 0. 00607752
1k 0. 1604 0. 0326 0. 00522904
bikee] 0.1279 0. 0269 0. 00344051
IR 0.33 0.7144 0. 235752
i 0.0951 0. 0246 0. 00233946
tEaEa] 0.182 0. 0201 0. 0036582
H PR 0.1736 0. 0512 0. 00888832
)i 0.1319 0. 0602 0. 00794038
M 0.0814 0.0123 0.00100122
= 0. 0955 0. 0248 0. 0023684
(] 0. 1605 0. 025 0. 0040125
Hit 0.1031 0.0214 0. 00220634
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SR 41 BOBREERE

WA KT (IL) AMIEFRIKF (OL) BAFFRIK - (IL*OL)
ik 0.119 0.0103 0. 0012257
TH 0. 1593 0. 0109 0. 00173637
e 0. 153 0.0199 0. 0030447
x4.2 FELZEBHBMHES
A FEA S btk 22 =FNE] w&/MA
NVC 30 21. 94536 1. 437429 28. 53474 20. 50992
GVC 30 25. 33329 1. 23024 31. 79154 24. 69093
NGVC 30 29. 07599 1. 464865 34. 48708 26. 6841
IL 30 0. 195827 0. 109993 0. 5497 0. 0814
OL 30 0. 094193 0. 151986 0. 7144 0.0103
LnLE 30 7.607143 0. 787812 8. 727616 5. 739439
ER 30 0. 00285 0. 00255 0.010191 0. 000677
STRU 30 1. 054258 0.597541 3. 895306 0. 611204
DTP 30 0. 010537 0. 024823 0. 137505 0. 000194
RD 30 0.015131 0. 010975 0. 059476 0. 004798
ILL 30 0. 024086 0. 005883 0. 035626 0. 012358
LnGDP 30 10. 6083 0.410197 11. 44221 9. 888881
TECH 30 821. 0000 1200. 333 5059. 000 19. 00000
4. 4 SGIEST R
4.4.1 M
MR (1)« (2) () T EIA, [Ea R R
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®4.3 HE (D) EHEAZR

A R2H RGN t 18 p 1H
IL 2. 514589 1. 250002 2. 011669 0. 0556
LnLE 0. 654037 0. 149369 4. 378666 0. 0002
ER -33. 82726 45. 18781 -0. 748593 0. 4614
STRU 0. 241541 0. 388930 0. 621039 0. 5404
DTP 39. 94687 9.037411 4. 420168 0. 0002
R’ 0. 897
4.4 HE (2) BERIEERE
0L -3. 083499 0. 948681 -3. 250302 0. 0034
STRU 0. 672753 0. 208379 3. 228500 0. 0036
LnLE 0. 243705 0. 090910 2. 680729 0.0131
DTP 38. 16006 4. 687758 8. 140363 0. 0000
TECH 0. 000344 0. 000129 2. 678633 0.0131
R’ 0. 959
4.5 HE 3) BERIEERE
IL*0L 2. 772428 1. 482590 1. 869990 0. 0732
LnLE 1.019316 0. 105020 9. 705914 0. 0000
DTP 44. 49852 3.354168 13. 26663 0. 0000
ILL -64. 58966 13. 15415 -4.910210 0. 0000
R? 0. 936
N R BRI 2, ASCHAT T white K%, 4550 F%:
£ 4.6 white ML R
R (1) A (2) A (3)
TR’ 22. 234 28. 569 20. 387
p 18 0. 3280 0. 0966 0. 1184
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R white FrIGE R AT, AR (1) o B (2) . AL (3) fERZVEKT 5%
NIRRT, TR BT B I

MRAEE 4.3 [FIASR AT UUA 1, AR (IL) ££ 10%8 52K 22 81k,
HIREE AR KT8 BT 1A RAKT, filiE i —E A Tl BT 2. 51 ALK
F, AEIKOT R S E A 2> TP g . (1) EMEEROMERE. N
TR T s, SR BN e B R AR, IR B o A — e A BT
[H bRy 1, Bt E N TOINT, SIOE bRy Tihf. WEERE R, ARRRA
PR e b, EE BN AR R P A T b, ABOT R S, R R R
W ONEE, (2) FE (2022) MG HLE, B ARG B S L
I CE R B WA IR TE (R B Y 4 B A PR AR R T SO (2012)  AREIIGS AT
JAPHgE (2019) JEIEX AR E A SR BITEFER M, E N Bk > Tl XIS
SRR T R A EORBED RN, R I DXOx A i i X SR 25 [V 5 B R
Haddgsm. soh, XGRS (2019) YONENEE LA TR KR ERefEsh AR -4
M, AT A BE Al A A T 3R A el R B 4 2 DR 0E DA K B W BT fE
(3) Z2UE (2022) IINALGE K E AL [ A JE A Lk fl g b 4 B A R 52T 5 i
HARRMBERIIS, 2SR EOR TR IITA R . BT I3 71 H0R
&, KICE A T A R E R RS, AR B E N g A L Al (e
AR, QT REDT 3R B b AL 7> TRENTRET 5 [ Py 283 S8 BRI 1
FARL.

WRHEE 4. 4 HEIRAT VR, X TEAR (2) Rid, ARREASE OL (1 RELE 5%
FIKP I AGE, RFIYLE 2020 3R “XUEIA” A A Jm 2 i, FRIEBEH 15
WRAFEE v, BRI AL T EARAL, BB O 51 ER RN LA SR, B8 AR
frga sk, s ks | R RE ), RN E, R H O E bR
T 37 10 7 SRAFE R ] PN DRSO N AR I RSP T 2% AN AR R TR, 36 K ARl AER A R N\ 2 BR AN B
R e A LA B AR s ok 1 55, SIS G AR, 23 E i R & T KM
Rl i A1 Gk “ARam e 7 IR, XA b E T E AR AR,
EXFHASHEARAIGR. (1D MELFFARIARE, RIEZEREWRA A TIRZI2AL,
Ji N IR TR, WA IR . (2) TEEERR T HRHEE R Ak
fitl, FOVHEFEE KGR, R EME— SIS B Dl R B AT E K, 45
& B A E SRS, A PRI, R AR KT, B AR
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(3) Bk EEEREAT RS, BRI AIEE K A, RO BRI ME gk 17,
I SN RA BRI LT Ay GLNESE (2021) ) o K BCEEIFBUS T 30
FHERE, R TEARGARAAL, S5 S EMNFREIEK, SMEA F Az b 2]
B, WAIEI AL RREHR T

MRYER 4.5 [FIALRATLE W, ST CAAMEIA KT I3 B30 (1) 2507 10%
(R AT N S Ok, BIBEE SR AT R BT T ASBALACTE, il [ A [ bt &
7 LA Eie B4 2. 77 AL, SRR KT 22 e i b [ S (B A B8 2 KT
MIfir.  “XUMEIR " B R A% Jm 4 iR 2 AR v [ Pl A 8 7 S BRA(ELRE A (10 20 R S
fir. (1) KREBEPENMEREA RN EERMERE T, S8l “ DIBENEE, T E G
b A R BE RES E 58 2 B S e E B AR R, Ak B Pk AN R AT,
H R BRI R — B Pl R I “ R B XA (20 R RE N ESE, T EERIE
A DL e RN B 1737 /0 EABOR BE 22 (152 m, DAL BRI 38 6 55 58, INIRECRYHE,
flest kit GRS, 2019) , feitd B Aol SRR IrESE, ST RE Ak &
FEARRIEBRE S IMAIERE 1. (3) EELEAMNEM TR T, ENEED THER
B b 2 [ IR R A s R &, i — MR AL S AR, st XU A Tt
[ 2 10 ELARSCRFII R 22— S i PR R IR 5R, 38 HAT L R AR FE XS, 4538 T TAH B
TESERE Rl (4D fEREE W, SMERIEREL AR AL, FRIE ALK o5 50, KA R
Fe3p. DLEHUER 3R RBIHE " 21Uy E/ “SEEE" o OB E &k = BE2
PLE Db . F AT, BRI H e il 22 Rem . [ N3t T IS 7K,
o [ gLt P NP R o . DL« PIALTER BE RS 5] SSURIHERE i) 3 5 [ il
W HHE BT A 3 b e o B R R A AR . AR ORI BT Y R i, JRATT A i
MR BT RN LE AT N« SMIMESEO AL, X BIEBETH S, gafligakam R 17— 8
RIEAS A

4.4.2 RRMRE

SR AR A B (W 5 R AT R f MR 06, E BRI MESE D TS 5 INE
JiAT AR ¥, I 225 koopman 25 (2010) X —ELEH i 71k, XHER 3 il
G (R A B A DX T AN 7 R B AT 0 i, SE R AR, RIS A AMIE A KT
BEATIENA, M EIREATT, R IR 4.

sttt EAPINER (EAMES , FADESZE N, Fra 7w BT AR
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NN, AT CAME e 27, i ELIE AR AERT DU o PRI, — AN S
R b G AL

X, =A X +A X +Y, +Y (1, s=1, 2 ) (1)

Horb, XOANUEERE, o BALE A NN RN RBERE, &orRs
A5 P 1 o B R BN s Y, I N LAERE, 3&oes AR « BB 7k (1) ZUnT A

AR
|:X1:| :{An A12:||:X1:|+|:Y11 +Y12} (2)
Xz A21 Azz Xz Y21 +Y22
ER YR
-1
|:X1:|={I_A11 _Alz } |:Yll +Y12} :|:B11 B12j||:Ylj| (3)
Xz _A21 I_Azz Y21 +Y22 B21 B22 Yz

Horb, B, N> N HLUE S KRR, &R v B O AL —A™ 5 Ar () i 24 7 2
M7 E M s H KRB Y N, Ronr BmETRR. WarblfFEEh:
X=(I-A)"Y=BY (4)
Forr, XY %109 2N <156,  ARIB ¥ 2N x 2N 5[
BE—5 % SCE M INE R4
V,=u(l-A, -A,),V, =u(I-A,, -A,,) (5)
Horb VO I N BT INE REGERE, KT R vV, = 1— “Fraih N #4807

u AN, JTEN 1.
B S IR 2R B0 R -

V:[Vl 0} (6)
0 V,
¥ V. 5B G IRIFEEATE, 152058 M IIE R BUHRE
VB, VB
VB:|: 111 1 12:| (7>
V2B21 V2B22

L En AN*ERE, oo 1 H O3] s K P E BN dh AR 2 b, e [ 38 E 8.
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Er=YE =Y (A X, +Y,)(r,s=12) (8)
. {El 0 } ©)
0 E,
£ [diag(El) | 0 } (10)
0 diag(E,)

Hrb, EJN2N*24E[E, EAN2N*2N KX M.
A7 M2 T A H B I E R A

. | VB.E, VB.E
VBE:[ 1 llAl 112 2:| (11)
E
] 57 2 10 16 10 B AR 6 B A «

(12)

VBE = [ ViB,E, VB,E, }

V2B21E1 V2B22E2

Hrh VBE Jy2%2N 4%, VBE 2% 2 46,

VBE HFEXT A2 ErcR A— B O E N IE, mIEdALoiA—E
1 i AR B A
B =FE1EIE, W VBE Jy3*3 5k,
ViB,E, VBLE, VB}E,
VBE=|V,B,E, V,B,E, V2B23E3
ViB,E, ViB,E, V,B;E;
VBE HiFE5FIHEX M o iR BN 2R ¢ B H AR 1 B A 34
FV, =) VB_E

ST T

s#T (14
VBE FERE AN AT AR M B BN SR 1 — MR AR, B r [E 5K s [ 5K

H I E a2t s BRI, SAER ¢ B H DR EE S,
IV, => VB.E

s st

Sor (15)
VBE A% #1703 0 r B Y 1A A B G 1 -

(13)

DVr = VrBrrEr ( 16)
A B I0fE 5 A BRI E 2 A S AR D

Er:DVr-FFVr 17)
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N U e VAT “ORUAERR” R RS R g FE S B T2 5 R T RO 7T

BT UL AR, TS E] GVC B 5%,

. y , FV,
GVC _ Participation, = % + % (18)

ir ir

FADV. %75 NVC 4> T, FV, %% GVC 43 T., GVC _ Participation 1872 [E P [ bR & 4>

T, FHREE, 52T R R

4.7 BEREBETERAZLE

B3 ES PRAEIR t 18 pfH
IL 0.675203 0.264515 2. 552609 0.0175
LnLE 0. 136049 0.027336 4.976917 0. 0000
ER -2. 038819 9. 499875 -0. 214615 0. 8319
STRU 0. 252096 0. 053258 4.733453 0. 0001
DTP -30. 00412 19. 11500 —1. 569664 0. 1296
OL —258. 3735 142.9862 —-1. 806982 0. 0833
STRU 3. 044022 3. 352707 0.907930 0.3729
LnLE —0. 395383 1.531033 —0. 258246 0. 7984
DTP 1025. 743 166. 2799 6. 168772 0. 0000
TECH -0. 002946 0.016695 -0. 176488 0.8614
TL*OL 8. 770820 3. 715715 2. 360466 0. 0264
LnLE —-0. 032472 0.018546 —1. 750866 0. 0922
DTP —-134. 3435 22. 24609 —6. 038974 0. 0000
ILL —8. 825750 4. 122807 -2.140714 0. 0422

WK 4. T R RAT RS, B (D R (3, EPNEMOKE (IL) RIRE
HIKF CAAMERR KT 122 BT #TE 10%K 2K R R NIE, WA (2) Kil,
RSB OL B RELAE L0%AY /KPR o BUE, 5 R AR AE R — 5, SR el )
SR A —E MRt
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5 RGIESBIREW

5.1 ffRghit

AICKe “HIERR RS R AR “RIEIR” H R g Jm i G B L K« EYB
BYET GRS A & B E R M E L, REIAIMERER B — A
) 2012 4F rp [ & XN E PRGN 3, RAE TRl AT Y, FFSEINS X I3
IMEBEAT 73 i, 4330 [ 30 N4 0 O BG IME M RS . RIS 52 GVC 5 AMEFR . NVC
HWIEIR. NGVC 5 WAMEIAG RN THR S HTHESE, 1M IeE:

(1) XpFHiligl, KEsEmEAHERE NVCEH GVC WEF T T, H5H—NVC
M — GVC 73 TAHEL, X E 2™ i 5 5 7= AR ARSI 5 EE s vy, bl L, R
DT NAT IR A2 77 A A 1) “ ARG ” §2ma, FTld& i) i 2 H T X, 3
BER I RSN T I B A R T o AR Hb O 2850 T RS R e bt 1 5 A1 35
¥ BRI o A I Al b e, P KRGS Y T RS T R AR
HIERT, AN AR RS B T SRR R o T B A il Ml Fr A b A 2 0
EONEA, T ERAEEAR, &R A, SBOL I35 BB 5ok A H A e 257,
BEREMA L, Bk, SEARITWE )G, MEERBRGMRBIRE, IR R
D s [RIE, AN IR XA P Rl F e ) 22 AROK, R BON A I Hh B AR 3R
WG (EHESAT b, AP X R 7 B o LU B SR B TR, AR
s RS, CHNY P EERLTE, NS, Bl RE&-MRASEEWRTE
LI, XEGA B NEIR.

(2) WT LT3R, AL B R AR EIN AT, AEFFRE EJF, BT
Spth [X 1) X IR BB R IE, T8I TR AR IX e B DB IR X, A A1 S A
SR, BRIIILEE, BEORAGIREE AR TR, A0 AE “ IR AR AR A £R A
“HIPHERE ", AT AR AR VAN A B i PR e A 8T . RIS, Bl 3R Pl S5 R
TR IR, ZREB SIS Sy P ML TT A6 5] F DU R AL RS, XA 45 Ho 7 S e DX AR 2 AR
Wi X 57 B B AR B PV O PT RE o ZR BBV IX )& B T T I NGVC 23 L™
ASEINE R T PE AR X, (EL AR 8RR 22 0 L SR AT AR O X F . T E 22002 B%
gt LI — AN EER TS0 .GV o THIE WK, Bk, EfES5 NGVC 4
T AAERNS, RIEEALH, BAERRIACIMER .
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(3) — BRI EFE [ BRoRIEIR, UMK BRAS RN A ERUME BE K 75 3088 A8 Al (i A A
AR 15, ML QTR R, 45 B R 22 B W 1 [ R e 1 i3l “ I
AUE” BUIR, WA LA EEEETHEHAERE AR, B2 SEE S BRI R
B XFILR AT UA R TAE 2020 SE4RH “ XU B JERS R 2 AT, RIEREH D55
WAFBE S, B bR RO AL T AR AL, B 1 51 R OR AN TV A R, B8R
gash, s rsh b8 2T R, SR IAAE, [FEF A A E by
T 377 F) 75 R g8 e ] P AT N AR RS PR 9 AN A2 (R IR AL, 26 X DU BRAS RN A R U {E B
75 e A LA B AF A AR 750, I LA AR e, 453 s R br K
[R5 BT Gk “ARIRBUE 7 IR, XA LA E BT E R AR R A IR,
EXTHEGBEARARGR . S SREIFBURHT 30 AR E, T EFA T ER AR
AR, ST RN [ A RE RIFEEIE . AEIXPIANRIERIIER Y, SMEIA R H
TEEIE, WEAHALFFEEERTT .

(4) WAL BB B e R, A A KO3 A AL b, AR AT PAe
BERIE I IE R SR =, SO (ELBE A [P0 P i B 2R T =i, R IEAR T XU
BB g R R R AR, FOR B AMEIA ) A A AL . B A RN B
SR BRI A AR 2, DAL P B KRB HOMRAS, iR A o> 1, £
BB B bRy L, DAsRAG FE 2 3R R I B o B e s s i 2 2 1w [
FIKEES . #EENERTY, AMOERE My, EEERE TR mET,
AMGER ST I, BB GR A TSI X, R E=A A E
W RS BARRON, BRI Z R BRI o BTBL, JRATTR 78 70 4% B oy Kz
%, CLEWNEA N, B A EEOUEA A & R, A Re eI e, 4
bR 5 QU T L1

5.2 BIREW

B BAURHEIRER TS, 12N FiE 77, SnsE L N AEA T . EdT
KA INsRN FAEENRIEA T s, SCBLE NS EERUEAHE G, 5N FE
AOT, FaERIE L E, IR T R ARG I A . BE S TR 5 R R R
&, EAWRRCEdE £ 3 EREE BB R ah Fe A N R A L3RRS, X 2R
PATLIR 15 B W PNIE %13, 37 RE N TIE. LOE N A 9% A B
THI R R, filid S T i Al w6V 2% F MEAL R REAT LR G T, A E A
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PSR 1
I il H R T E AT AR (A AR
# —%— coding: utf-8 —%—
import numpy as np
import pandas as pd
# ENE
NVC = pd. read excel ("nvc. x1sx”, header=1)
NVC. drop([“c”, 7d”], axis=1, inplace=True)
nve = NVC. values
np. array (nve[0:62, 0:62]) # 58 A HpE = RS 5
y ik rs = np.array(nve[0:62, 62:155]) # HEZ[AWEZMAL S
X i r = np.array (nve[0:62, 156]) # 5B

X 1j rs

Vjs=X1irxijrs.sum(axis=1) B KA MhInE

y_ik rs. sum(axis=0) e N S eI
m ij s = np.array(nve[62, 0:62]) # JEHBIH S E&H
ex ij s = np.array(nvc[0:62, 155]) # &&HH L% 5 &5
# Eprdk

WIOT = pd. read excel ("wiot. x1sx”, sheet name="Sheetl”, header=1)

Y k s

WIOT. drop (["¢”, 7d”], axis=1, inplace=True)
WIOT. drop ([1en (WIOT) -2, 1len(WIOT)-1], axis=0, inplace=True)
WIOT. drop (WIOT. columns[221], axis=1, inplace=True)

wiot = WIOT. values

x ij RS = np.array(wiot[0:88, 0:88]) # 2% 8] A (E] 7 AL

y ik RS = np.array(wiot[0:88, 88:220]) # HERE ML)

X i R = np.array(wiot[0:88, 220]) #OSE AR A

x_ij CTCT = np. array (wiot[14:16, 14:16]) # rp [ E A AR S S

y_ik CTCT = np.array (wiot[14:16, 109:112]) # *[EENKRE™MHZ T

X i CT = np.array(X i R[14:16]) # HE TR
V j CT = X i CT-x_ij CTCT. sum(axis=1) # oo [ T A
Y k CT = y ik CTCT. sum(axis=0) # oo [E & A A

56



N U e VAT “ORAEIR 7SR SR ot i il XA By T2 5 R 4R TN AT

# HERE AL

al = x ij CTCT. sum(O)*(x ij rs/x ij rs.sum())

wal = pd.DataFrame (al)

wl = pd. ExcelWriter (r”D:\project\compute\Al. x1sx”)
wal. to excel (wl, *Al’, float format= %.5f )

wl. save ()

wl. close ()

# R A2

a2 = y ik CTCT.sum()*(y ik rs/y ik rs. sum())

wa2 = pd. DataFrame (a2)

w2 = pd. ExcelWriter (r”D:\project\compute\A2. x1sx”)
wa2. to excel w2, A2, float format= %.5f )

w2. save ()

w2. close ()

B R EH

xe = X i CT.sum(O)*(X i r/X i r.sum())

wa3 = pd. DataFrame (xe)

w3 = pd. ExcelWriter (r”D:\project\compute\ %4 s~ Hi. x1sx”)
wa3. to _excel (w3, XEi’, float format="%.5f )

w3. save ()

w3. close ()

B R EINE

ve =V j CT.sum(O)*(V j s/V j s.sum())

wa4 = pd. DataFrame (ve)

w4 = pd. ExcelWriter (r”D:\project\compute\ %4 M IN{H. x1sx”)
wa4. to excel (w4, 'VEj, float format="%.5f )

w4. save ()

w4. close ()
#E NS RS AR
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ye = Y k CT.sum()*(Y k s/Y k s.sum())

wab = pd. DataFrame (ye)

wh = pd. ExcelWriter (r”D:\project\compute\[E N % &= A Fl. x1sx”)
wab. to _excel (wb, ’YEk', float format="%.5f )

wh. save ()

wh. close ()

# AEFE C1

np. array (x_ij RS[14:16])

ml
ml = np.delete(ml, 14, axis=1)

ml = np. delete(ml, 14, axis=1)

pl = ml. sum(axis=0)

p2 = np.vstack(m ij s/m ij s.sum())

cl = pl*p2

wa6 = pd.DataFrame (c1)

w6 = pd. ExcelWriter (r”D:\project\compute\Cl. x1sx”)
wab. to_excel (w6, C1’, float format= %.5f )

w6. save ()

w6. close ()

# AEFE C2

m2 = np.array(y ik RS[14:16])

m2 = np.delete(m2, 21, axis=1)

m2

np. delete (m2, 21, axis=1)

m2 = np.delete(m2, 21, axis=1)

c21 = m2. sum(axis=0)

c2 = c21%*p2

wa7 = pd.DataFrame (c2)

w7 = pd. ExcelWriter (r”D:\project\compute\C2. x1sx”)
wa7.to excel (w7, C2’, float format= %.5f )

w7. save ()

w7.close ()
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# HiFE Bl

p3

np. vstack(ex ij s/(ex ij s.sum()))
m4 = x ij RS[0:88, 14:16]
m4

np. delete (m4, 14, axis=0)

m4 = np.delete (m4, 14, axis=0)

b1l = m4. sum(axis=1)

bl = bl1*p3

bl = np. transpose (bl)

wa8 = pd. DataFrame (b1)

w8 = pd. ExcelWriter (r”D:\project\compute\B1. x1sx”)
wa8. to excel w8, ’Bl’, float format= %.5f )

w8. save ()

w8. close ()

# HERE B2

m3 =y ik RS[0:88, 21:24]

m3

np. delete (m3, 14, axis=0)

m3 = np. delete(m3, 14, axis=0)

b12 = m3. sum(axis=1)

p4 = np. transpose (Y k s/Y k s.sum())
b2

b12%p4[:, None]

b2 = b2.T

wa9 = pd. DataFrame (b2)

w9 = pd. ExcelWriter (r”D:\project\compute\B2. x1sx”)
wa9. to _excel w9, B2, float format= %.5f )

w9. save ()

w9. close ()
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B 2
XN H AT AL (1) AR

MODEL:

SETS:

SETTR/1..31/:;

SETTS/1..31/:;

SETTI/1..2/:Xct;

SETTJ/1..2/:Vet;

SETTK/1..3/:Yct;
RSIJ(SETTR, SETTS, SETTI, SETTJ) : xe, xes, xd;
RSIK (SETTR, SETTS, SETTI, SETTK) :ve, yes, yd;
RI (SETTR, SETTI) : XEE, XEES;
RJ(SETTR, SETTJ) : VEE, VEES;

RK (SETTR, SETTK) : YEE, YEES;
IJ(SETTI, SETTJ) : xCtCt;

IK (SETTI, SETTK) : yCtCt ;

RS (SETTR, SETTS) : ;
SI(SETTS, SETTI) : ;
SJ(SETTS, SETTJ) : XEEE, VEEE;
SK (SETTS, SETTK) : YEEE;
RST (SETTR, SETTS, SETTI) : ;
RSJ (SETTR, SETTS, SETT]J) : :
RSK (SETTR, SETTS, SETTK) : :
ENDSETS
DATA :
xd, yd=@OLE ( C:\Users\feng\Desktop\Z#& \nve. x1sx’ ) ;
1xCtCt, yCtCt, :Xct, Vet, Yet=@OLE (' C: \Users\feng\Desktop\ & \wiot. x1sx’ ) ;
xes=@0LE (’ C:\Users\feng\Desktop\Z & \AL. x1sx ) ;
yes=@OLE ( C:\Users\feng\Desktop\Z & \A2. x1sx ) ;
XEES=@OLE (' C: \Users\feng\Desktop\ ¥4\ &4 M7 . x1sx™) ;
VEES=@OLE (" C: \Users\feng\Desktop \Ed \ & & InfE. x1sx’) ;
YEES=@OLE (" C: \Users\feng\Desktop \ ¥4 \ [ N 7% e 4 7 i S AL x1sx” ) ;
ENDDATA
F1=0. 5% (
@SUM(RSIJ: ((xe—xes) 2))/@SUM(RSIJ:xes)+
@SUM (RSIK: ((ye—yes) "2))/@SUM (RSIK:yes) +
@SUM (RI: ((XEE-XEES) "2) /@SUM(RI:XEES) ) +
@SUM(RJ : ((VEE-VEES) "2) /@SUM(RJ : VEES) ) +
@SUM (RK: ((YEE-YEES) "2) /@SUM(RK: YEES)) ) ;

@FOR (RI (r, 1) :@SUM(SJ (s, j) :xe(r, s, 1, j))=@SUM(SETTJ (j) : xCtCt (i, j))* (@SUM(S
J(s, j):xd(r, s, i, j))/@SUM(RS] (r, s, j) :xd(r, s, i, 3))));
@FOR (SJ (s, j) :@SUM(RI (v, i) :xe(r, s, i, j))=@SUM (SETTI (i) : xCtCt (i, j))*(@SUM (R
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I(r,i):xd(r, s, 1, j))/@UM(RSI (r, s, 1) :xd(r, s, 1, j))));

@FOR(1J (i, j) :@SUMRS (r, s) :xe(r, s, i, j))=xCtCt (i, j)) ;

@FOR (RS (1, s) :@SUM(TJ (4, j) :xe(r, s, i, j))=@SUM(IJ (i, j) :xCtCt (i, j))* (@SUM (T J
(i, j):xd(r, s, i, j))/@UMRSI] (r, s, i, j) :xd(r, s, 1, 3))));

@FOR (RI (r, i) :@SUM(SK (s, k) :ye (r, s, i, k) ) =@SUM (SETTK (k) : yCtCt (i, k) ) * (@SUM (S
K(s, k) :yd(r,s, i,k))/@UMRSK (r, s, k) :yd(r, s, i,k))));

@FOR (SK (s, k) :@SUM(RI (1, i) :ye(r, s, i, k) ) =@SUM(SETTI (i) : yCtCt (i, k) ) * (@SUM (R
I(r,i):yd(r,s, i,k))/@SUM(RSI (v, s, 1) :yd(r, s, 1,k))));

@FOR (IK (i, k) :@SUM (RS (1, s) :ye (1, s, i, k) ) =yCtCt (i, k) ) ;

@FOR (RS (1, s) :@SUM(IK (i, k) :ye (1, s, i, k) ) =@SUM (IK (i, k) : yCtCt (i, k) ) * (@SUM (IK
(i,k) :yd(r, s, i,k))/@SUMQRSIK (1, s, 1, k) :yd (1, s, 1,k))));

@FOR (SETTT (i) : @SUM (SETTR (r) : XEE (r, i))=Xct (1)) ;

@FOR (SETTJ (j) : @SUM (SETTR (r) : VEE (r, j))=Vct (j)) ;

@FOR (SETTK (k) : @SUM (SETTR (r) : YEE (r, k) ) =Yet (k) ) ;

SETS:
SETTRR/1. .44/ :;
RRSTJ (SETTRR, SETTS, SETTI, SETTJ) : xeR, xesR;
RRSTK (SETTRR, SETTS, SETTI, SETTK) :yeR, yesR;

RRI (SETTRR, SETTI) : ;
RRJ (SETTRR, SETTJ) : ;
RRK (SETTRR, SETTK) : ;
RRIJ (SETTRR, SETTI, SETTJ) :xRct;
RRIK (SETTRR, SETTI, SETTK) : yRct;
ENDSETS
DATA:
xesR=@OLE (" C:\Users\feng\Desktop\Z{#E \B1. x1sx’ ) ;
yesR=@OLE (" C:\Users\feng\Desktop\Z#&\B2. x1sx’ ) ;
xRct, yRet=@OLE (" C: \Users\feng\Desktop\ & \wiot. x1sx’ ) ;
ENDDATA
F2=0. 5% (
@SUM (RRSTJ: ((xeR—xesR) "2))/@SUM(RSIJ:xesR) +
@SUM (RRSIK: ((yeR-yesR) "2)) /@SUM(RSIK:yesR)) ;

@FOR (RRI (rr, i) :@SUM(SJ (s, j) :xeR(rr, s, i, j))=@SUM(SETTJ (j) :xRCt (rr, i, j))) ;

@FOR (SJ (s, j) :@SUM(RRI (rr, i) :xeR (rr, s, i, j)) =XEEE (s, j) —VEEE (s, j) —@SUM (RI (r,
i):xe(r, s, i, 3)));

@FOR (RRI (rr, i) :@SUM(SK (s, k) :yeR (rr, s, i, k) ) =@SUM (SETTK (k) : yRCt (rr, i, k))) ;

@FOR (SK (s, k) :@SUM (RRI (rr, i) :veR (rr, s, i, k) ) =YEEE (s, k) —@SUM (RI (r, i) :yve (1, s,
i,k));

@FOR (RRIJ (rr, i, j) :@SUM(SETTS (s) :xeR (rr, s, i, j))=xRCt (rr, i, j)) ;

@FOR (RRJ (rr, j) :@SUM(SI (s, i) :xeR(rr, s, i, j) ) =@SUM(SETTI (i) : xRCt (rr, i, j))) ;

@FOR (RRIK (rr, i, k) : @SUM (SETTS (s) :yeR (rr, s, i, k))=yRCt (rr, i, k)) ;
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@FOR (RRK (rr, k) :@SUM(ST (s, i) :yeR(rr, s, i, k) ) =@SUM(SETTI (i) : yRCt (rr, i,k))) ;

SETS:
SETTSS/1..44/:;
RSSTJ (SETTR, SETTSS, SETTI, SETTJ) : xeSS, xesSS;
RSSIK (SETTR, SETTSS, SETTI, SETTK) : yeSS, yesSS;
SSRIJ (SETTSS, SETTR, SETTI, SETTJ) : xeSrS;
SSRIK (SETTSS, SETTR, SETTI, SETTK) : yeSrS;
SST (SETTSS, SETTI) : ;
SSJ(SETTSS, SETT)) : ;
SSK (SETTSS, SETTK) : ;
SSTJ(SETTSS, SETTI, SETTJ) : xS, xSct;
SSIK (SETTSS, SETTT, SETTK) :yS, ySct ;
RSS (SETTR, SETTSS) : ;
RSST (SETTR, SETTSS, SETTI) : exS, eyS;
ENDSETS
DATA:
xesSS=@0LE (" C:\Users\feng\Desktop\##i\Cl. x1sx’ ) ;
yesSS=@0LE (’ C:\Users\feng\Desktop\F#E\C2. x1sx’ ) ;
xS, vS, xSct, ySct=@0LE (" C: \Users\feng\Desktop\##i \wiot. x1sx’ ) ;
@OLE C C:\Users\feng\Desktop\Ql. x1sx , XE )=XE;
ENDDATA
F3=0. 5% (
@SUM (RSSTJ: ((xeSS—xesSS) "2)) /@SUM (RSSTJ: xesSS) +
@SUM (RSSIK: ((yeSS—yesSS) "2)) /@SUM (RSSIK: yesSS)) ;

'@FOR (RI (r, i) : @SUM(SS]J (ss, j) :xeSS(r, ss, 1, j))=@SUM(SS] (ss, j) :xS(ss, 1, j))*
(@SUM (SETTSS (ss) :exS(r, ss, 1)) /@SUM (RSS (r, ss) :exS(r, ss,1)))) ;

@FOR (SSJ (ss, j) :@SUM(RT (r, i) :xeSS (r, ss, i, j)) =@SUM(SETTI (i) :xS(ss, i, j))) ;

'@FOR (RI (1, 1) :@SUM (SSK (ss, k) :yeSS (1, ss, i, k) ) =@SUM (SSK (ss, k) : yS(ss, i, k) )*
(@SUM (SETTSS (ss) :eyS(r, ss, 1)) /@SUM (RSS (r, ss) :eyS(r, ss,1))));

@FOR (SSK (ss, k) :@SUM(RT (r, i) :veSS(r, ss, i, k) ) =@SUM (SETTI (i) :yS(ss, i,k))) ;

@FOR (SST1J (ss, i, j) :@SUM(SETTR (r) :xeSS (r, ss, i, j))=xS(ss, i, j)) ;

@FOR (SSI (ss, i) :@SUMRJ (r, j) :xeSS (r, ss, i, j))=@SUM(SETTJ (j) :xS(ss, i, j)));

@FOR (SSIK (ss, 1, k) :@SUM(SETTR (r) :yeSS (r, ss, i, k) )=yS(ss, i, k)) ;

@FOR (SSI (ss, 1) :@SUM (RK (1, k) :yeSS (r, ss, 1, k) ) =@SUM (SETTK (k) : yS(ss, i,k))) ;

@FOR (RI (r, i) :@SUM(SS]J (ss, j) :xeSS (r, ss, 1, j)) +@SUM(SSK (ss, k) :yeSS (r, ss, 1, k)
) +@SUM (SJ (s, j) :xe(r, s, i, j)) +@SUM(SK (s, k) :ye (r, s, i, k) )=XEE(r, 1)) ;

@FOR (SST (ss, 1) | ss#tne#8:@SUM (R] (r, j) :xeSS (r, ss, i, j))—@SUM(RJ (r, j) : xeSrS (s
s, T, i, 3))=@SUM(SETTJ (j) :xS(ss, 1, j)) —@SUM(SETTJ (j) :xSct (ss, i, j))) ;

@FOR (SST (ss, 1) | ssttne#8:@SUM (RK (r, k) : yeSS (r, ss, i, k) ) —@SUM (RK (r, k) : yeSrS (s
s, 1, i, k) ) =@SUM (SETTK (k) : yS (ss, i, k) ) ~@SUM (SETTK (k) : ySct (ss, i, k))) ;

MIN=F1+F2+F3;
END
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Mk 3

X 33 A AE 43 A RS
WZPBE, NRKRITT, S RRXI, G RIREHHER
S = 31;

G = 44;

AD = diag(diag(AAA)) ;YD = diag(AAA) ;
AR = AAA - AD;
AT T2

L = inv(eye(S*2)—(AD + AR));C = inv ((eye (150-S*2)-AC)) ;

LR = inv((eye (S*2)-AD)) ;v = L*ARC*C*ACR;dim a = size(r);
r dui = diag(diag(r));r feidui = r — r dui;
Lr = inv(eye(dim a(1))-1);
%E G Lr A
Lr 01 = diag(diag(inv(eye(150) — A)));
Lr san = Lr 01(1:S%2, 1:S%2) ;
W7\ 4-7
dim b = size (C¥ACR*Lr san*LR*ARC) ;
BC = C + CkACR*Lr san*LR*ARC*C + C#ACR*(Lr san*r feidui*Lr*L*AR)*LR*ARC*C;
BRC = Lr san*LR*ARC*C + (Lr san*r dui*Lr + Lr*L*AR)*LR*ARC*C;
BCR = (eye(dim b(1)) + C*ACR*Lr san*LR*ARC) *C*xACR*LR +
(C*ACR* (Lr_san*r feidui*Lr + Lr*L*AR)*LR*ARC*C). ..
*ACR*LR + BC*ACR*L*AR*LR;
oA 8 THIZHL
Q = ARC*C*ACR*Lr san*LR*ARC*C;
QQ = Q;
Q(logical (eye(size(Q))))= 0;
Q dui = QQ - Q;
Q feidui = Q;
K = ARC*(eye (dim b (1)) +C*ACR*Lr san*LR*ARC)*C*ACR*LR;
K dui = diag(diag(K)) ;K feidui = K — K dui;
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%o 9

XR = LR*YD + LR*YR + LR*YRC + LR*AR*L* (YD + YR + YRC)...
+LR* ((ARC*C + Q dui)*(YCR + YC)+K dui* (YD+YR+YRC)). ..
+LR*AR* (L*ARC*BCR* (YD+YR+YRC) + BRC* (YCR + YC)). ..
+LR* ((ARC#BCR - K dui)* (YD+YR+YRC) + LR*(ARC*C*ACR*BRC — Q dui)*(YCR +

YO)) ;

%% X IS INE AR E v

V = V zhuanzhiqian’ ;

%%VajR

VajR = diag (V¥XR’) ;

Wi 2477 i 51 5 V1

f1 = linspace (0,0 , S*2) : %z —IiF-H N0

£2 = linspace (0,0 , S%2) ;%% “IFH A 0

£3 = linspace (1,1 , S*2) : %lm A5 &

V1l = f1’ + £2° + Vkf3%YRC;

a3 10 N HIZHL Yk

Yk = YRC;

%%

YK = [];

%3 10 TS YK

for K = 1:G%2

yK = YCR(K) + YC(K);

YK

[YK; yK];
end

clear K

%%
%%E— NVC 43 L
v2 = [1;

v =0;vw =0;

for j =1:5%2
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for r = 1:S%2
for k = 1:S%2
if j=r

else

v = AR(j, r)*L (r, k) * Yk (k) ;
VvV = VvV T v,
end
end

end

v2 = V(§)*LR(j, j)*vv;

V2

[Vv2;v2];

Vv,

end

clear j;

clear r;

clear k;

%hE— GVC 73 L, B UWAHTT Vi, R4 Yj = YR
V3 = [1;

GVC1

0;A_GVC1 = 0;

GVC2 = 0;B_GVC2 = 0;

GVC3= 0;C_GVC3 = 0;

for j = 1:5%2
for ¢ = 1:G*2
for J = 1:G%2

gvel = Cle, J)*ACR(J, j)*LR(J, j)*Y]j(J) ;%GVC ¥&5 H 25—
GVCI = GVC1 + gvel :%GVC 55 B8 —Ii
gved = Cle, J)*YK () :%GVC 55 H 4 =135

GVC3 + gve3;%GVC 352 B 25 — I

GVC3
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for LL = 1:Gx2%GVC 4% 5 H& 10
for KK = 1:G%2
gve2 = C(c, LL)*ACR(LL, j)*Lr san(j, j)*ARC(j, J)*C(J, KK). ..
* (ACR (KK, j)*LR(j, j)*Yj(j) + YK(KK));
GVC2 = GVC2 + gvc2;
end

end%GVC F&5 BL55 I

end

a_GVC1 = ARC(j, c)*GVC1;

A GVC1 = A GVC1 + a GVCI;

b GVC2 = ARC(j, c)*GVC2;

B GVC2 = B GVC2 + b GVC2;

c_GVC3 = ARC(j, c)*GVC3;

C GVC3 = C_GVC3 + ¢ GVC3;
end
VLA GVC1 = V(j)*LR(j, j)*A GVC1;
VLA GVC2 = V(j)*LR(j, j)*B GVC2;
VLA GVC3 = V(j)*LR(j, j)*C GVC3;

gve = VLA GVC1 + VLA GVC2 + VLA GVC3;

V3 = [V3;gvc];

GVC1 = 0;A_GVC1 = 0;
GVC2 = 0;B _GVC2 = 0;
GVC3 = 0;C_GVC3 = 0;

end
%NVC A GVC Fil& 1 X EE 4y T
V4 = VajR - V1 - V2 - V3;
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B3R 4
F g P e 56 18 B 7> AR <
REENT= HRAS B E
skskskekekekskskskskskskskskekekskskskskskskskskeksksksk sk skskskskeskskskskesk sk skskeskskekesksk sk sk sk skskskeskeksksk sk
clear
year ini=2012; % #IAFA)
year fin=2012; % SRy, F4r— & EIESE
G=75; % EZFR¥ =
N=2; % 1T\ &
F=3; % &A%
GN=G*N; % EZFAT a4
GF=G*F; % HZAHH %L
Opskskskskskeskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskskshskskskskskskshsksksksksksksksksk sk sk sksksksksksk sk sksksk sk

Ui B skskrdokskkdok kol koo dok kol kol kol kool ok kol kol kol kool kol ook
for n=year ini:year fin

%FEANBNHE

cd ’C:\Users\feng\Desktop\2012\  ;

[num]=x1sread ([’ , int2str(n), .csv ]):

A5 B A B 5 1 B skskktooksskkdobkokkkiokokkookkok ook obokokkkdokokkodokkokkookokok kool
num (isnan (num) ) =0; % &L RAH AL N E

Z=num (1:GN, 1:GN) ; % I [A] 4 N5 P
Input=sum(Z, 1) ; % Jn&irp a5

X=sum(num, 2) ; % JNEAFEE = H

VA=X-Tnput; % H4I0E ST 57 ek 2 A T N 2 A
Y=num (:, GN+1:GN+GF) ; % A H 5 243 1 %

tot=X; % EHlLr=H

X(X==0)=1; % MIFREZF=“HA 0 K%, HEEARAE
V=VA. /X; % THEIGINE 2R

A=7/(diag (X)) ; % JHFEREHLE

B=inv (eye (GN)-A) ; % H 15 KW B=inv (I-A)

%1t A5 5 [ Aillstekskstokskstokeksioksetokskeioksekoskskokosksokskskokskskoskskskoskskskokskekoskskskokskskoksktokskiokskioksekokskekok ok
% 1 HR ] iy
for i=1:G
Z(1+(G-1)*N: N, 1+(G-1)*N: 1kN) =0; % B4 E AN H U S0 v a] 5 AR oy 2=
end
% B 2477
%) 1 i 24 7= i I ek R
s(1:GF, 1:6)=0;
for i=1:G
s(I+(i-1)*F:F+(i-1)*F, 1)=1; % Ky hnsa s
end
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FIN=Yks; % H8:4E S B4 /K 20l hn e

for i=1:G

FIN(1+ (-1 #N:N+(i-1)*N, 1)=0; % # % EHA D] 5 O E KA RA&ME R NE
end

GO B A H T E

E=sum(Z, 2) +sum (FIN, 2) ;

9V BEstsksksioskskestosksfestosksfestoksekoskseksksoksksokskskokskskokskokokskokokskokokskekokskokokskokoskskokoskskokokskkokskekoksekosksoksk ook
VBE=diag (V) *Bxdiag (E) ; % VBE %4

Qpstskskestoskskestokok D Vskeskoskskestokskekokskekok

VBE d(GN, GN)=0;

for i=1:G

g=1+(i—1)*N;

w=1%N;

VBE_d(q:w, q:w)=VBE (q:w, q:w) ; % FLLR 028 77 B

end

DV=sum (VBE_d, 1)" ; % VBE HIXMcaENy r B H H R E A frE S E
Ypstsksestoskskoiok TV AT FVstokskestokskekokskok

VBE f=VBE;

for i=1:G

g=1+(i—1)*N;

w=1%N;

VBE_f(q:w,q:w)=0; % ZEFrRENIEIME (AL

end

IV=sum(VBE_f, 2) ; % VBE H[H5AT R0 Ao BN &os v [H

% KEE A H %S s B, &EFEINLHE

% gy t [ ST A) 42 B AR H 1

FV=sum(VBE_f, 1) ; % VBE FEFE&FIHAER A c s KM R ©

% HY LS B I A E S R

Wotl S A BRIME BB AR

gve forward=IV. /E;

gvc backward=FV. /E;

GVC position=log(1+(IV./E))-log(1+(FV./E));

GVC Participation=(IV./E)+(FV. /E);

%N FK AT

country industry=readtable (" [E Z 47l 44 Fr k)

M. x1sx’,’ Sheet’,’ WIOD industry’);

year (1:GN, 1)=n;

time=table (year) ;

VL i skskestoskskestoskskestoksekoksekoksoksksokskskokskskokskskokskskokskokokskskokskokokskokokskskokskkokskkokskekoksekokskekosk ok
T=table (E, IV, DV, FV, gvc forward, gvc backward, GVC position, GVC Participation)

T=[time, country industry, T];

%% -3 tH SCA

cd ' C:\Users\feng\Desktop\ /it S\ ;
%eh BT H R, 3Oy
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writetable( T, [’ WIOD industry’, int2str(n),’ .xlsx ]);
end

% bE—# it HEENEYE, NS S EIESRG IR kRS b
W HAFEER A 5
sedskskiokskkokskokskokkkokskkokskkokskokkskokskakokskkloksk ookl skl sk ok ok
cd ’C:\Users\feng\Desktop\ 7 filtshi B\’ ;

%k BT H R KAE, BO#

W H AR R E P A 5

all=readtable ([’ WIOD industry’, int2str(year ini), .xlsx ]);
for m=year ini+l:year fin

input a=readtable ([’ WIOD industry’, int2str(m),’ . xlsx ]);
all=[all;input a]l;

end

writetable(all, WIOD industry. xlsx );
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