4 4 Vol.4 No.4
2005 7 China Economic Quarterly July 2005

7088 16 518040 0755 83076508 E-mail springzenith(@ cmbchina. com
cpzenith@163. com



866 4

20 40

Finn E. Kydland Edward C. Prescott 1982

RBC
Ramsey Kydland  Prescott
20 80
Prescott
RBC S !
RBC

Philippe Aghion  Peter Howitt 1998

Aghion  Howitt

1942

Prescott



867

kernel

cluster



868

Andrei Shleifer 1986

“

implementation

Shleifer

Shleifer
Shleifer
Patrick Francois  Huw Lloyd-Ellis 2003

animal spirits

Cluster

Shleifer
Shleifer
Shleifer -

R&D

uptown downtown

Kiminori Matsuyama 1999

growing through cycles

Matsuyama



869

George W. Evans

gy GPT

Elhanan Helpman

GPT

Seppo Honkapohja

Solow

balanced growth

self-fulling

breakthrough

Manuel Trajtenberg 1994

GPT

GPT

Paul Romer 1998

improvement

Solow

Romer

General Purpose Technolo-

1998

GPT



870 4
threshold effect
GPT
Leonard K. Cheng Elias Dinopoulos 1996
breakthrough
—GPT
Aghion  Howitt 1998 GPT social learn-
ing GPT
GPT
tem-
plate

GPT



4 871

George-Marios Angeletos ~ Laurent E. Calvet 2001 Ramsey

“ ”

— identi-
cal

cancel out

George-Marios Angeletos  Laurent E. Calvet 2003

John Heaton  Deborah J. Lucas 1996



872




4 873

2000

apparent compe-
tition

“ ”



874 4
1.
Logistic
N=NF N N F -
F N g
Logistic
N=oaN K-N K a
K carrying capacity
K
t N ¢t =N 0 & : steady
state Nt =K 1+ KNO0 -1
e K N=K
2.
1988

predator-prey



875

host-parasite

competitive

mutualistic commensal

Lotka-Volterra

Volterra

T =x by tanx +apy

=y bz+a21x+a22y .

X Y by by

Kolmogorov
iy = o Fypoap

Ty = IzFQ X Xo .

1988 Kolmogorov
8F1 811 <0 an axl

Kolmogorov

<0 VII>O Iz>0

x,<0



876




4 877

3.
complex
3
X1 V)
Kol-
mogorov x;3 3
& = o F, x xp a3 i=123.
Lotka-Volterra
:'c,-::cl-cl--i-Zaij:cj 17 =123.
j=1
C; 7 0
a; ) j 0 j 7
a; i 0 7 ] 0
0 1=
a 0



878 4
— 34
3 1 13 ”
1 3
1 2 3
1 2 n
4.
1993
= x1Fy 2y 20 =2 cp —anx; — % x x
iy = xF) 2y 20 = a5 —co t a21¢ X1 T aAxpxy .
¢ N 5{) X
¢ X1 1
¢‘ X1 — ax :cl<§] 2 ¢ X1 :afl Il>.%1
¢Il = axq 1+ﬁ11 ¢xl :(II,%

1+ fof



4 879

transitional dynam-

ics



880 4

bifurcation

Solow
Ramesy
11:11Ll+2a”xj 17=123.
i-1
May  Leonard 1975
1988 C,-:1 a,-,-:*l i=123 a12:a23:a31:a$é1 a3z —dajz —as —
B#1
E. 111 1+a+p 1 at+p<2
2 at+tp=2 0
x1+12+13:1 3 a+‘8>2 0<a<1<,@
3
“ " Vance 1978
Matlab

0.8 1.1



881

0.6 0.3 0.02 1

Logistic

0.9 1.5 1.5 1.2 0.2

-0.2

0 10 20 30 40 50

3.0

257

201

35 40




882 4

1 2
3
1 2
3—
2
3 2 3
2
3 2 “ —
2 3
2
2 2 “ ?
' 3 1
2 3 3 1
=z F; 21 xp x3 1=
123 a; = 0F; ox; <0 a;,=0F, 0x, >0 ay = 0F, ox1 >0 a;3=

8F1 ax3>0 a31i8F3 8x1>0 a23:8F2 ax3<0 a32:8F3 81‘2>0

GPT
" GPT
GPT

2 0.1 =0.6 0.40.60.150.2 -0.5 -0.7 0.18 0.35 0.8. -0.6



883

2.5

43

800
700
600
500
= 400
300
200

100/,

1 —0.001 0.001 T —0.0015 —0.001 —=0.01 —1 0.005 0.0005 0



884 4

“ ” “ ”

Perron

1 989 “ ”

GDP
GDP
GDP
1996




885

4
1930—1945 1952
1980
g_ad kernel TSP
bandwidth k 28.05 22.35
5
1980

kernel

(=

—10¢+

. g adXyear — Kernel k=22.35

1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

+ *. g qua_cuXquar — Kernel £=36.36.

+

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

[ . *.g qua adXquar — Kernel k=31.88 .

+
+
3
+

1980 1990 1995 2000

1930—2002

1960 1965 1970 1975 1985

5 GDP

org

1950 1955

www. nber.



886

8—9

1947 2003

10000+ * *+ GDP_CUXquar 100007, + GDP_AD X quar
— Kernel k=22.42 75000 Kernel k= 48.48
7500
5000 5000
2500 2500
1950 1960 1970 1980 1990 2000 1950 1960 1970 1980 1990 2000
+ +IPX Year — Kernel k= 58.00 125e51 +«Emp X Year — Kernel & = 58.00,
100
75 les
50 75000
25 50000
1950 1960 1970 1980 1990 2000 1950 1960 1970 1980 1990 2000
6 GDP 46.1—03.8 9
www. nber. org
GDP GDP-CU
GDP GDP-AD IP Emp
6 GDP
1970 1970—1990 1992
1970 Perron 1989
¢ ” 1930 “ ”

1992
GPT



887

“ ”
1] ”
Possion
13



888 4

10

Aghion Philippe and Peter Howitt “ A Model of Growth through Creative Destruction”  Econometri-
ca 1992 60 2 323—351.
Aghion Philippe and Peter Howitt Endogenous Growth Theory. Cambridge MIT Press 1998.
Angeletos  George-Marios and Laurent E. Calvet Incomplete Markets Growth —and the Business Cy-
cles. MIT working paper 2001.
Angeletos  George-Marios and Laurent E. Calvet Idiosyncratic Production Risk  Growth and the
Business Cycle. MIT and HIR Working Paper 2003.
1988

1993
Cheng Leonard K. and Elias Dinopoulos.” A Multisectoral General Model of Schumpeterican Growth
and Fluctuations”  Journal of Economic Dynamics and Control 1996 20 905—923.
Evans George W. Seppo Honkapohja and Paul Romer “ Growth Cycles” American Economic Re-
view 1998 88 3  495—516.

Francois Patrick Huw Lioyd-Ellis “ Animal Spirits through Creative Destruction”  American Eco-
nomic Review 2003 93 3 530—550.
Heaton John and Deborah J. Lucas” Evaluating the Effects of Incomplete Markets on Risk Sharing

and Asset Pricing”  Jowrnal of Political Economy 1996 104 3  443—488.



889

11

12

13
14

15
16

17

18
19

20

Helpman Elhanan and Manuel Trajtenberg “ A Time to Sow and a Time to Reap Growth Based on
General Technologies” Centre for Economic Research Policy Working Paper No. 1080 1994. in El-
hanan Helpman. ed. General Purpose Technologies and Economic Growth. MA  MIT Press 1998
55—83.
Kydland Finn E. and Edward C. Prescott“ Time to Build and Aggregate Fluctuations”  FEconometri-
ca 1982 50 6  1345—1369.
Matsuyama Kiminori “ Growing through Cycles” Econometrica 1999 67 2 335—347.
Perron Pierre * The Great Crash the Oil Price Shock and the Unit Root Hypothesis”  Econometri-
ca 1989 57 6 1361—1401.
Shleifer Andrei “ Implementation Cycles” Journal of Political Economy 1986 94 1163—1190.
Schumpeter Joseph A.  Business Cycles A Theoretical Historical —and Statistical Analysis of the
Capital Process. New York McGraw-Hill 1939.

1990

1992

Yoshida Takehito Laura E. Jones Stephen P. Ellner Gregor F. Fussmann and Nelson G. Hairston
Jr. * Rapid Evolution Drives Ecological Dynamics in a Predator-Prey System” Nature July 2003
424 17 303—307.

“ n

2000

Technologies Products Substitution Creative

Destruction and Cyclical Economic Growth

CHUNPING ZHONG
China Merchants Bank

CHANGSHENG XU

Huazhong University of Science and Technologies

Abstract This paper unites long run economic growth and short run fluctuation into unique

cyclical economic growth process based on the idea of Creative Destruction by Joseph Schumpeter.

Creative Destruction origin from ecology so ecological conclusions and methodologies are used for

reference where competition is the core therefore types of relationship between among pieces
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are introduced then compare these relationships with technologies product substitution in eco-
nomic system. Both numerical simulations of dynamic substitution process and empirical analysis
on US economic growth show that growth process are most likely to be cyclical growth.
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