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MAERRINHEG Ry, (=1, 2, =, n) 75, REIAEHIED, mEd (bF) H/MFE
(B S IR R LR [ A g, /A BN, FEEES ) f A A8 S AR EE” AR BN, A T R 45 1
B R Y AN, BT RGE MR E.©
(H) FREGRBITLE R H IR ERBA
RGO A FETORE L, A EETRIER RO R, Feld, W
T S B A ZE TR R BOR Y 324, AR LG TIRASRE RIS . 85 R e e b AR 25 S B0 A EET R
BRI . AN A EEFRRIG R 2T RGRE MR

TR, IEBLS R TR, 3 T S R

H. Nikado. Convex Structures and Economic Theory. Academic Press, 1968.

R. Horn, and R. Johnson. Matriz Analysis. Cambridge University Press, 2012,

T. Mariolis, and P. Veltsistas. “Zero Measure Sraffian Economies: New Insights from Actual Input-Output Tables”. Contribu-
tions to Political Economy, 2022, 41 (1. 1-28; T. Mariolis, et al. Spectral Theory of Value and Actual Economies: Controllabil-

®e oo

ity Effective Demand , and Cycles. Springer Nature, 2021.
® ZEFRGWNTREERAT DA mEA (bR} BB RO KRB, it XY ROF =n i, AFHEFRGHWTHSZHEY Y
FIZL BN, BT RGEMIATRE, M RO =m<n B, S RGEMNTE . B P—BHE L RDF) =n, HIXELIE] ™ 4% &
SCEARRE RS, A SCASR TSR I IR G sE T
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A B=E—(1—s,) cu,ﬁé‘ —(1—s,) c,;f%H, HsE R B, W (7)) mfAs Sy,
Y=[E—gB 'H] 'B 'Z (14)

LM M=B "H, #t—PEGEHE M AT AERE . BHA n DHERRIEE A GER
BEM KBNS HES ) o XF 7 B 22 RRAE o] 2 A4 R AE 0] &2 53 510 qF FlgR Gi=1, 2, 3, =, n),
R -5 2 e 2 (Perron-Frobenius) FEBEE 1 Ay >0 H gt F1 q¥ ¥ HIE., & g. =1/
At A =g .M, WFEFE J BB RAEEA ) =1, HABRAEE Qs Agss o0 Ap) BRAEEN T
01 ZMH, & g1=g/g, MM, WX Q0 wJ#E—BFRRN.

Y=[E—g,J] 'B'Z (15)
A 5 mE AR NI IER .
Y~B 'Z+g . JB 'Z+giJ'B ' Z++gi '\ J B 'Z (16)

LM K=[B'Z, JB'Z, J’B'Z, -+, J"'B'Z]., X (16) KHIEITE Y W LIKR
NN K B o) RS, RYERECY (1, g1 gty ooy gt ') B E—/NRRL AT
HiFF K S/ NREE S BRI AR LR | Ak, Ak | SRBCBE B PR SRIE SRR Y 45 M 152
Wi, AR K BB A%, Rl R J ARSI U A K gz, S TR 4
B e A, FRATEHERE J 0 s A7 #IEa.

1

n A],’
J = Rol | Rl an
gigf T g’ qrqf?

Rgl

Soft, g =Te e G 20 e e ATIFIER B g7 g HeR glqf =1 HET R AL
B, A7 T S R

Jhq¥=)iq" (18)
l,0=j
qrq; = 0 ;j (19

WIE A ~Q9) "SR E R FRE N .
JE=qRqt + D atqkqt (20)
i=2

MR M AR AL (qf ) MY n dE2s A —2H 5, ARAT—A> n HE 1] 52 R AT LAHTIZ
AR LA SRR, e Ed (¢ ) PRiEfLfs . Al B Z TR A,

B 'Z=qf +qf+-tqk b
Bl o) fist 2D MRAMR K iRk,
K:[q{e’qqu{f"'"ijvT (22)

Horp, VTR HFERE J SRR R RERE . HIEnE .

O XEBEEAFELESRECH 0 WFERIETO, MWISBHRE . X AMBE —IRAE A1 20 2
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M 1 1 1 1
L2z o A7 AR
: P : (23)
1T Apn o AR5 AL
L1 Ap e AR AL

W T iEd (gf ) WiFk, Bl R(K) =R(V"), HEWFT R RN Y S58 1452 i
A DL VT s/ NI 5 B R R A0 P (R (s e . RELRE K AT VT RS/ INRRAE 45 B R
MEAEREAY LU, 25 RGEAIRRE PR, 1™ BB st

M., K5I EERMZE ST

ARG E R G R AR 2017 4F 2018 4FF1 2020 AEM(E R A= 3, SRR EHE K
FIEERAGA BAR L BRI TR, LSO S I R R ™ NS5 B sl . TARGE B A Hh
P B EAHFE R BOR RS TRE =0 AR R E S RPN e A= 3R [H]
W, BB AT T, BATIEHT R FNER A T —E MRS B—. BRERTHRL
TP AR b AR R ¢ T Y4ELER GDP KR, O 52, AR P2
DA JE BRI 5 REHEAT R 23 1A SRR BEA T30 3+ BT RAAR SCAS IX 3 A T8 R AR
mifs R, R B A AR e B SR IR T 57 s, L A AN AT I B i 58 e Ak #e . 56 =,
T eftm (1—s.0 I P S 5 57 Sl A LU (D R . 2800, DUR R 98454 C. it 4,
B4 PC., =1, TELL BARBAFIEERY b, S5 B GERE T LRI AL R «

N=[E—1—s)wC.,A—gH] ! (24)

TELER TR e EANSE UL P RO . S — . R SCBEA R U BEAIT IH B A A 1]
BN o TE BEAYTIH BRSO A 7= R B — R R AR, (EANSR A P AT T3 BT
FEREL. 7 B I RO R RO L L KRRl R o) = A R iR 22 . Rl 25 )8
3] [ R B AA  18_14  E WEASHT IH T A GDP, R AR S0 A X6 [ 52 W2 AR 37 [H 5006 00 47 b 7
B AR A EVEFORECA B IS EUMIH 2L M . e b, BURH S SO R E 2R A B
ok MR MEERUL. BRI BRSSO EERRBUN et SR A LR
55 WSO RIEERS ST, FFA R M L BB “SEPriRe i 27 s L B BUR S .
e BRI 22 . ASCBA R BURTH 9 SCHIAE N A PR

(—) #IEEKS| EFin BEZFMIMIIMRZMEE

ARSCHRAE (24) AL T AL IORE, BEm AT TAME GRIED FINE GH2E AT X
AT RITRI TR . FETARRER, BRILIT = f4hie,

(D 7ER ., WHZE LB RGN EEE T R sz . KT A NS &S
T ME RS 2 BF R AT T B — [l A SR N 5 45 A AN A5 A PR PRI R 7Rt
HWE T NH MG RGN 1 A0 AR A GDP i, LIRS AN o6, Z, RN a4, Z.

O AXARMIIIBETAL TP AR E . PG R RIEAE T - WKE (von Neumann) BETF B KA
DRI, 1« PRSI K S YOREI R K SR EIR, 7EBZORBEAN D, RS T ORI M B BRI,
152 3 IS o 2 P G RIS T AT R T B ], PR AR SCZR 3030 43R I — R R S 11 S BR GDP R FR A &3]
B,
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FR OS5, IR 1 FALIE B AL 0] R 22 B I A% BT e A TR B2 e R LU NZ. i
NZ. KI5, R 1AM T 2020 4EMTFRZER O S5 IR 2020 4EH TR B 1 828518 GDP R
R 1. 657 BAL, AHRATH ZREETE 1 BRI 255 S GDP BEn 1. 704 B, X EEBREE N 75 0 HZ 0 9% o8
iz 2= AW ER DU RS o1 BN IE TAZIL VS IAS

x1 2020 X0 1 BALE TR, BRAFH OO ITRLER GDP M

Tl M | &/ | dnA il e | B | o

AR 5 RN AR 55 0.127 | 0.103 | 0.057 R MEE 0.083 | 0.091 | 0.128

AR 0.227 | 0.120 | 0.101 || ZCiEEH . SHEAMBE | 0.054 | 0.076 | 0.072

2 SIS R e S R LRI | 0,045 | 0.026 | 0.071 A FA IR 0.068 | 0.040 | 0.026

2= 0.039 | 0.105 | 0.097 4l 0.113 | 0.094 | 0.046

VR BRI SE N T 0.002 | 0.077 | 0.029 o i 0.203 | 0.100 | 0.073

AL AN 2561 0.016 | 0.035 | 0.098 FH G AR 55 R 55 0.315 | 0.164 | 0.136

WAE ., BNV T84 | 0.026 | 0.063 | 0.238 HE 0.086 | 0.031 | 0.031
GDP 1.704 | 1.629 | 1.657

(2) AERE TSRS BRI T XE PRI ORLEDRRT . B AMT Il 2 USRS RO
ARCRL, MFE | ITLIF M, BORRREARSSY 1 HR, SR D RER 1] T4 R [
[, 2020 SEVFSELESREIR, B VRSN ER BRI 1A A L AR TR A
BUSRRIAT5 055 » AURRIZ0 . o R, s CHUBRRIAR b s T2 B b R E K 1 530
Sy HUERIBI 00 . ERRUEE, Db, AHHcin = RS . 2. R, WS R R
SR R A R 0 R IR L XU OB . R R ) 2t B 0
IR, FFHUIEL . FFSEIURILAL R F i (T 2t LB TR 1 SRS PR B R I
BB O A RSB 0, TR A R 341 2R I IR, 903l T R 2 s — 2
k.

(3) MKMPEKAI IR, 3 AT BRI SR o (LRI R BB YR R 7
FRZH IR, N | ST 1 SRR GDP RN TE  (HEITTh
CURII S, AT, TR MBI TORTTF . — 7, (ER i R BEVETRE TR ANt 11 R
KPR IR MR X LKA K KN T R AT . R, 55—
fii. e 1 4RI BT T LR L VR ROIE. 1 MRV GDP BRI B . S A
VSR P LA AL R FR SR LT, 1 SR il RISV B B, e
R RO T 20, ST S5, BEVEILRUA Ao, RO T LA i B 1
BOROR ARV, MR ST s S5, BRI BRI 2R K LA B, T L2
RHEPRTR . SHIOERPERN, QRIS RN &, BORLE 1T oA
P PRI, TS, AR YR KN B TR

() M 3| Gbent 4 = th 75 SR 3

KT e 2 BT RS KR K 3RS, WATTAE— 2 S BOR T2 U th B — 2 LI 3
SETHEMERRA T J0T AT — 253

(1) TR FES HNE SFLRE A, TP 260 R RO R M TR, 4050 =
B, RGO R S AL (bF ) WAFAERTAE, 183 4 T 2017 4670 2020
TR (bF) FFERRIIOA . PR  AREERL. SR R IORE . 2 2 il T

O TR, 2 1AFH T2 1A, BETRN DRIER BT 10 D) #Y—LE317.
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{(BF} I 10 AMFHEAE AR/ NRFE(E A, DA Rt/ NRRIE (B 5 e RAFIE(EARE A HEAE | A /A | o WA
GERATLURIL, i d] (bf ) FHEEBE LIRS E RS TR, B 3A R O W] i im0
WSk s, FRBJE 2020 AFEFRIEEAT SRR T 0. 1. WAk, REE [ Ay, /Ap | 7€ 20172018 4R [E]R
Wi/, {5 20182020 4E[Al, | Ap, /Am | BB T KEE ETF, JF HIX —HAEAE 2020 4F B35 KT
2017 AEIIKF . IR AR AR BB & Uk e 20172018 AFAEP=H0 ) 2 () A e R EBELL “XHAR”
L) 7= W9 I P 178 <o i N ¢ X eV T 2T R 8 5 D S o IO e 0 2 v s S U R
TSRS ALZ T, 20182020 AEFETFRGELL “HEXHR” BB A, o7k
R IEA R 2R R AV P 55 SRR R SR A5 A28 P of 1y ool 23 S v 7 — SR 1T T AS 2 970 1
e R A A A S P FE KRBl . BITRLAE 2020 ARBYAE P FORZZAFT . IR G AR AL
Wi, X RGP R R IR 2 P R M S R 2 R T 2018 4R,

46— 1
12 09T
0.8
r 07t
0.8 [ 0.6
0.6 - 0.5
04 041
03|
02} 02|
005 10 15 20 25 30 35 40 45 01675770 15 20 25 30 35 40 45
20174F 20204F
B3 2017 £7502020 £EEA (bF) BHIEERNS T
*2 mEE {(bF) FHAEERZE: 2017—2020
2017 2018 2020
(A | 1.230 0. 969 0.913
X2 | 0.975 0. 897 0. 880
|Aps | 0. 888 0. 893 0. 845
[Ap | 0. 882 0. 875 0.813
[As | 0. 878 0. 853 0. 808
| A | 0.874 0.813 0. 802
A | 0. 864 0. 789 0.718
[Ags | 0. 860 0. 764 0.715
|Ago | 0. 790 0.712 0.713
(X510 | 0. 739 0. 705 0. 697
[Ag, | 0.128 0.075 0. 145
(X5, /Ap: | 0.104 0.078 0.158

LV RGAE 20182020 AFEMEILL “AEXIHR” IE AR, BIG P Rac e M x —45 58, K
TR P —Se i P B . 55—, 2019 4E P35 Sy g, 5 [ PR A o 3% [R50 40 7= S A M 1
FEnlEBR T ChETRE 2025) AR R A R M A 7 30 Ml A A 2 B
BT —E R b . WEHE LRE, 2019 AR TR E EGUE DAY RT S . R S RHLER S 0 2 1 [R)
FCH BRI R R, 2019 AF 447 g 7= il 114 2018 4F F R 5. 04 %, L™= R R 5. 99% . D fEH

@ Bdiskdi. Ry ChEGHEY 20200 (PEIZEHHES 2019) B,
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T E A A R EEATT S (basic commodity) @, E = S HHLHL P 5 A 25 1 b e =0 MR 7E AR R iR
JE B T IREW AT, WS T AN RENRENE. A SGHRME AL RR, 20182020
AERIEHT A FLHL ™ S A DA T 3G A0 1 B B 55 K6 GDP YL ah&on B0 7E TR (R 3, H
HOE s . THRHURHAL A AT FREIC A . 55 =, SZBa il SR (52, 25 EAR H BAS
[FIREBE 2 015 . AR A2 BHLAE RN, A3k B D IR A R s 20 a3 . FR IR AR RS S R R T
Kl S IE, (AR R FAEZ B — & AT, R — LIk 55 BB T 32 3 73k vty . 9l
2020 AEFEAB N A RS . S AERTHRBOI G (AL b F 0. 4550, A& FZ L N B
1.32% . ARG T 13. 07% .9 WARSGHE ML T E B (€3, EiR=4
FRL 3G 1 A7 Fe 5 3K %) GDP BYRLS500 Al 52 BB 0 T R 3, i suif b E PR T R IE &5 &
GERRREE

*3 B TGN 1 BT E 25 kX GDP MR Eh 3L
17k 2017 2018 2020
E A 1.973 1. 859 1. 587
L& 1. 996 1. 914 1. 645
EIH BRI A 1.915 1. 842 1.581
IR IR %6 ) 1. 969 1. 875 1.597
EAE . VUL TR 2.132 2.043 1. 697
CEWA NN WAL O Vi I 1.807 1.726 1. 507
PR T LR 1.723 1. 621 1. 468
TR A 7= R R 1. 860 1.767 1. 568
fit & AR 1.784 1.728 1. 660
ZCMIEH . AT EL 1. 850 1.785 1.610
i TR K 2.077 1. 984 1.792
w5 R . BAERE BEAR RS 1. 766 1.727 1.617

(2) MFFRIRK AR . W S5 2 T R K R b, TR KRR S5
(R 2R e Sh AR BE ] LA R 28 =15 4 G SERE K 0V R AR OBl e, [ 4 45 T 2020 4E40
W K NV EHEE AR 0L . 26 4 45 T 2017—2020 4E4EE K 1V ARAE(E A rh iR R iy 10 AN Fiix
INERRFAEAOAR . DL e /IR S B KAERAE AR A LU C L A /A | 5 | Ak /Ak1 | D)o IEESRTATLU
K, MK MV REERBE THRI G, B T s REFEEZ A8, 4R 00 AR K A
VAR R AR LA PR ) FE U B & 00 RN M O ARAE 2 R B K B /0 Ml (long-tailed
distribution) BYZ&H, 2017—2020 4E[A] | Av, /Avi | 5 [ Ak, /Axr | BHEE /N, EIRIEIRIIZE T & X
&, R KR REAIE KR ¢ LG, o Y A IR AR N, B SR 4
KRABMALS FEHAETHIBE KBS, NAFRE. | A /A | B KIFE/NGEH, 0
| Avi /A | AR A AR . IR | Av, /Ay | TER BN, FIBTAE R K Ref% B i s K 3
L= R, AAZ bR E i Em . B, | Xg, Ak | XTI 59 AR S e K %
ARSI AR R . X R S TR KRR TS ™ A5 R AR Ak I I A S AR A )
5T RGN B AR B TR A

BT X R E LT RGFE N T, AT G T B4 o e M 85 H i sl , XAl

@  FARTE AW S APE R 7T 2% )R k. H. Kurz, and N. Salvadori. Theory of Production: A Long-Period Analysis. Cambridge
University Press, 1995,

@  BolRE. MR (hEZHEL 2021) BRI,
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B T K G Bt B R R R AR AR, T 52 T R E KRR AR BN X B R E
— B R GIERHARSE . BV FF RN Rt SNT P s e o EE M@ izl . WHRIK R
AR 2 T BB R I3

3 L — 7
_ 6l _
2.
_ 51 _
15 J 4t J
1F I 3r I
. 2- .
0.5
- 1_ -
0
0 5 10 15 20 25 30 35 40 45 00 5 10 15 20 25 30 35 40 45

HEIFRK MY
4 2020 FEMEK VB TEEENS S

Fx4 SEFE K 70V SR EAE . 2017—2020 £O
K \%

2017 4E 2018 4F 2020 4F 2017 4E 2018 4F 2020 4F
[k | 1.864X10° | 2.092X10° | 2.277X10° [Av1 | 6. 968 6.971 6.971
[k | 1.436X10° | 1.483X10° | 1.451X10° [Ave | 5. 878 5. 876 5. 876
[Aks | 6.640X10° | 6.113X10° | 7.548X10° [Avs | 4.525X107% | 4.806X107! | 4.819X 107
[k | 1.347X10° | 1.769X10° | 2.015X10° [Avi | 5.327X107% | 6.106X107% | 5.953X10¢
ks | 5.992X10° | 4.237X10° | 6.233X10° [Avs | 3.479X107% | 3.958X107% | 4. 652X 107°
[Aks | 1.910X10° | 2.621X10° | 1.269X10° [Avs | 1.670X 107" | 1.722X10* | 1. 755X 107"
k7 | 1.674X10" | 4.213X10" | 4.507X 10" vz | 8.490X10 % | 1.168X10 " | 9.318X 10 °
[Aks | 3.344X10% | 1.476X10° | 2.156X10° [Avs | 3.904 X107 | 2.998X10° 7 | 2.213X10°7
ko | 1.413X10" | 1.083X10* | 8.401X10! [Avs | 2.160X107% | 1.218X107% | 1. 688X 10 ®
[Xkio | 1. 128X 10" 5. 478 3. 409 [Avio | 1.266X10 7 | 6.231X10 1 |5.287X10 1°
Xk | 4.016X10 10| 2.964X10 ° | 5.528X10 ' [Ava | 6.417X10 " | 3.751X10 ¥ | 6. 429X 10 *
Xk /A1 ] | 2.155X107 1 | 1.417X10 ¥ | 2. 428X10 ¥ | Xy, /Avi| | 9.209X10 % | 5.381X10 ® | 9.222X 10 *

., HiESEW

P DL N RARER A 11 oA [ B XA B 2 30 P A Jmy 2 i v S 0 [l AL AN 34414
AR, PR R 2 T R A R TR . TR SRR . R B ER R N A X — s
Mo ASCHER T S5 A TR B AL, TEFRIR FNZS AT T N TR RE A R AR AT B Bk K51 4,
AR A 5 | SR A 75 22 2 TR R 22 Tl R B R e sl 45 IR R

ARICIHTEIRE] . 2B — ., RAETERIE b NG RER B UM X 2 B K AL SO A 2
. (LR AT LM & . N e 2l LU OMNG O R Sh 2 BRI i o1 5. 55—, BRI
e B BB M B R AT R IC T . TR &5 M 5 1 R A A 2xid i A PR &
TR MBI . =, B SZHER SIEE th AN O N A R S AR

O WM THEM K VAR E2EREOR, 3£ 4 BRI TR AICBE AT R .
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MR, T— HIGR TR S, NI R AR AN 2 AR A2 57 th BB D 3

PRAFTR-IRGENE TR, FTATNMr. BATAAY RN ZE IS T I,
Fi— s FEAEIRY R T X — SO S A R SR A EER AR XL A g Mt >R A B
([ R BEAR M AE A PRk s, ST KPR Sh IR T S 5T R Il K. FoRE5H
TR AR AL 2l ™ I B 8l 285F RGURSZ SN BIRE Ty Ok T A IR R e 5 1 .
AR RS . AT TR RN, R R B il A S O L. SR TR SN
SERTIG mEG AR TR NS TR REREE BT SO TR I E 25 I . HH ST
RATE VLR R TR . AL AR A GER /. NFREMTIRAEL R, H=. ¥ RAH
AR 5| B Wt 250 0 A% A U A A . BORFBR T80 A5 2% MR P O B B4 AL . e e
A ERH . WA PEOCR . SRR . HEBEOLL IS b vk 4 25 07 LR AT A nT AR PR
PR AT RO B BT R S B A v, BB SEA) A HEA  BUR AR KR U SC
L RREAAR . AERE A BN T A E EAE . WITESENT ST, R, 7
B R AT SRR PR EIVE T, IFTE KPR sh P vh SRR e 22 5P K

Transformation of the Growth Engine and Economic Fluctuations
HUANG Biao'?, ZHAO Xiaokai®
(1. School of Economics, Renmin University of China;
2. National Research Center for Socialist Political Economy with Chinese Characteristics, Renmin University of China;

3. School of Marxism, Beijing Forestry University)

Abstract: Building a new developmental paradigm requires a firm grasp of the strategic move of ex-
panding domestic demand. By constructing a structural supermultiplier model and using the method
of matrix spectral decomposition, this article analyzes whether domestic demand can replace exter-
nal demand as a new engine for growth as well as the fluctuations in the economic system caused by
the transformation of the growth engine. It shows that theoretically whether domestic demand can
replace the external demand’s driving effect on economic growth depends on production technology,
income distribution, consumption behavior, and so on. It also shows that changes in the structure
and growth rate of demand caused by the transformation of the growth engine will generate fluctua-
tions in the net output structure through the production system. Empirical research shows that the
driving effect of consumption on economic growth is greater than that of export in 2020, and that
domestic demand can completely replace external demand as the engine for economic growth. This
article also finds that the fluctuations in the economy caused by the transformation are increasing,
but once the transformation of growth engine is completed, the change of growth rate of domestic
demand will not cause big fluctuations in the economy.

Key words: Transformation of growth engine; Economic fluctuations; Structural supermultiplier;

Input-output analysis
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