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1 ÚÚÚóóó

¯¤±�, �.�·^5�Ùb�EE�', b�n��^��õ, �.�Ê·5Ú°(5Ò¬��.


8cOþ²LÆ¥DÚ�ü �u�Ò´b½êâ�)¤L§´Ã(�âC�, �´3y¢)¹¥, ²

L$1²~¬É�éõÏ��K�, 'X7K�Å!#�I[²L�ü�Ñ��, ù�Ò¬¦�
²LC

þ�êâ)¤L§u)(�5âC. @3 1989 c Perron ÒJÑ
(�âC�ü �u�, ¿|^(�

âCnØ [1] uy{I²LCþ��mS�êâ�(�âC�ª³­½)¤�. 8c(�âCnØ�ïÄ

E3UYuÐ, y3®¤�Oþ²LÆ¥�­��c÷�K. 3ISé<þ GDP[2,3] �ïÄÌ�´A^

Oþ²LÆ¥DÚ��{?1©Û, 
|^(�âCnØé·I<þ GDP ?1¢y©Ûÿ�Ñy. Ïd

�©ò$^(�âCnØ, lêâ�)¤L§©Û·I<þ GDP ��Ïª³, ©Û��·I<þ GDP

�uÐ´ª³­½�, ?
�Ñ·I²LuÐ´­½�.

2 (((���âââCCC���üüü   ���LLL§§§���ªªª³³³­­­½½½

2.1 ü �u�

·�Ñ��ü ���wÍ�A�´: Ù���©�­½L§ (P� DS), = yt ∼ I(1), k △yt ∼

I(0), =

yt = α + βt + ut, ut ∼ I(0). (1)

�é{`,yt é~êÚ�mª³£8�í� ut �­½L§, ¡� yt �ª³­½L§ (P� TSP).


 yt ∼ I(1) ´� △yt = α + ut, ut ∼ I(0), = yt ��©­½ (DS). ddwÑ,TSP êâw,´�7�m

ª³ÅÄ���mO½~, �'�
ó,DS êâã/��m4O½~�A�ØX TSP wÍÚk5Æ. �

u�êâáu TSP �´ DS, �½:

yt = β0 + β1t + ut, ut = ρut−1 + et, et ∼ iin(0, σ2). (2)

� ρ < 1 �,yt � TSP.

d

yt − yt−1 = β1 + ut − ut−1.

��:

yt = β0 + β1t + ρ[yt−1 − β0 − β1(t − 1)] + et

Ä7�8:I[g,�ÆÄ7]Ï�8 (10901004)

�ö{0: �=W (1984-), I, ìÀë�<, a¬ïÄ).



�þª�±{z�:

yt = α + δt + ρyt−1 + et. (3)

Ù¥ α = β0 − ρ(β0 − β1), δ = β1(1 − ρ).

� ρ = 1, K δ = 0, ù�, ·�ò�b��� H0:ρ = 1, K δ = 0, �É H0 Ò¿� DS, áý H0 �,yt

� TSP.

2.2 (�âC�ª³­½

P(�Czu)��m®�� tB, ��/b½ α = α0 + α1Db (½ö δ = δ0 + δ1Dp), Ù¥,Db = 1,

� t ≻ tB;Db = 0, � t ≤ tB(½ Dp = 1, � t ≻ tB ;Dp = 0 � t ≤ tB), Ïdd (4) ¤(½� yt 3 ρ = 0

���å (½�Ç) äk(�âC [4] �ª³­½.

(�âC�ü �u�k	) ((�âC:®�) (�âC:�u�ÚS) ((�âC:��) (�

âC:�u�ü«. ò(�âC: tB k��½�u�, =r(�âC:��	)�½�, ù�N´�Ì

*5�Ø. 	)(�âC:�u�I��6uêâ�A:,(�CzwÍ�·^, ��, ù«u��³Ø

p. S)(�âCu�r(�âC:S)z�±éÐ/;�Ì*5�Ø,äkép�u�³, Ïd�©æ

^
S)(�âCu�. S)(�âCu�Ì�k 3 «�{:

�{�: 48u�.

48u��Ä�g�´ÏL48��{�	(�âCéü �u��K�. äN�{´l����

1��*ÿ�m©, � i0 �*ÿ��¤1��f��, ±�31��f���Ä:þÅgO\��*ÿ

��¤#�f��, ���¹�Ü*ÿ�. éù�X�f��©O?1 ADF u�, l¥À���� ADF

�Ó�A��.�'�, u�ü �"b�.

=��f8�� t = 1, 2, · · · , i, Ù¥ i = i0, i0 + 1, · · · , T ,T ´��Nþ,i0 ´48�å©� (��

/ i0 = [0.25T ]). éz���f8^�.

∆yt = ρyt−1 +

p
∑

i=1

βi∆yt−i + µ + αt + εt, εt ∼ iin
(

0, S2
)

(4)

?1u� (H0:ρ = 0;H0:ρ < 0),ADF �S�P� tp̂ (i) , l¥ÀJ��� t∗p̂ = min {tp̂ (i)}, Ó�A��.

�'�, u�ü �"b�.

�{�: EÄu�.

EÄu��48u�aq, �´¤¦^�f���NþØ´Åì*�, 
´©ª�±���½�, f

�����3����¥EÄí£, = {1, 2, · · · , i},{2, 3, · · · , i + 1},· · · ,{T − i + 1, T − i + 2, · · · , T}.

��/ i = [T /3]. ^ (4) ªéz���f8?1 ADF u�, l¥À���� ADF �Ó�A��.�'

�, u�ü �"b�.

�{�: ÌSu�.

ÌSu��Ä�g�´, 3u�ª¥\\J[Cþ�L(�âC�u), ÌSÅ��	�U�!u)

âC��:, lu�(J¥À���� ���.��'�, u�ü �"b�. äN�{´é�Ü��æ

^u��.

∆yt = ρyt−1 +

p
∑

i=1

βi∆yt−i + µ + αt + γDt + εt, εt ∼ iin
(

0, S2
)

(5)

?1u� (H0:ρ = 0;H0:ρ < 0). Ù¥ Dt ©ü«�¹ (ª³âC�.Úþ�âC�.) ©OXe:

Dt =







0,

t − i,

t ≤ i;

t ≻ i.
, Dt =







0,

1,

t ≤ i;

t ≻ i.
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Ù¥ i �L
��¥��	�âC:. ��yk'�p�u�õ�, Ï~ i 3 [[0.15T ] , [0.85T ]] ��SÅ

���. u���� ADF �S�, l¥ÀJ���Ó�A��.�'�, u�ü �"b�.

3 Eviews ^�¥, �±ÏL?§�148u�!EÄu�ÚÌ�u�, þã 3 «u�¥©O���

X� ADF�, x ADF��mS�ã, XJk��� ADF ��u�.�, `²k(�âC, ÄKvk. �

��¹e§ùn«�{¤���(J¬k¤ØÓ§�´XJÑvkâC:�{v±@y(J�O(5.

3 ···III<<<þþþ GDP êêêâââ)))¤¤¤LLL§§§���(((���âââCCCuuu���

g 1978 c±5, ·I<þ GDP �Â\oNþ¥y±YþÞ�­½ª³. =g 1978 c±5, ·I<

þ GDP �Â\vkÑyì��wÍ�(�Cz, vkUCêâ)¤L§�A:. e¡·�^(�âC�

ü �L§�±u�. Äk�yÙ´dü �L§)¤��´dª³­½L§)¤�.

3.1 êâ)¤L§�ü �u�

3÷*²LOþ¥, ��ÊH��{´é�mS�êâ�g,éê±�ØÉ���K�, �ù«C

�ØK�Cþ�m��Ï­½'XÚáÏN��A. 
��k�����Ï: �´g,éêC�´ COX

C�¥�­���«/ª, �´�±u�õê²LCþ�mS�Ñl½CqÑléê��©Ù, 
�

��©Ù, n´�y²Véê�5�.äk���²�ýÿØ�. Äuù��{Úã 1, Ïdé·I<

þ GDP(P� y) ?1éê?n (ã 2), ?n��êâP� ŷ, ���©��êâP� △ŷ. (êâ5
: ¥

IÚOc� 2008, �L 1, ã 1 Úã 2 ©O�<þ GDP(y) Úéêz�� ŷ S�ã).

L 1 ü µ�

c° 1978 1979 1980 1981 1982 1983 1984 1985 1986

<þ GDP(y) 381 419 463 492 528 583 695 858 963

c° 1987 1988 1989 1990 1991 1992 1993 1994 1995

<þ GDP(y) 1112 1366 1519 1644 1893 2311 2998 4044 5046

c° 1996 1997 1998 1999 2000 2001 2002 2003 2004

<þ GDP(y) 5846 6420 6796 7159 7858 8622 9398 10542 12336

c° 2005 2006 2007 2008

<þ GDP(y) 14103 16084 18970 23128

ã 1£î¶�c°§p¶�<þ GDP, ü ��¤ ã 2£î¶�c°§p¶�<þ GDP, ü ��¤

é ŷ ?1 ADF u�(JXe:

Cþ u�a. (~ê, �m, ¢��ê) ADF �.� AIC SC

ŷ (c,t,1) -3.411062 -4.3082(1%) -3.480345 -3.291252

△ŷ (c,0,1) -3.112206 -2.9705(5%) -3.334666 -3.191930
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ÏdldL�u�(J�� ŷ ´ü �L§. duü �L§Ú�mª³­½L§þäk��m4

O (~) �A:. du ŷ äk��m4O�A:, ¤±k7�u�Ù´Ääkª³­½�A�. @oÄk

·�kòzª³¿u�òz��êâ´Ä� I(0). òzª³(J (e�� t ÚOþ):

ŷ = − 275.597
−51.92134

+0.14227
53.41907

t + ε̂t

R2 = 0.989940, F = 2853.597, DW = 0.220066.

ù«òzª³6v�Ä(�âC¯K,8�3u�« ŷ ´Ääkª³­½�A�. �dé ε̂t ?1Ã

�å� ADF(k) u�, Äu AIC OKÚ SC OK, À�Ü·� k = 1, ���(JXeµ

D (ε̂t) = −0.196816ε̂t−1 + 0.778536D (ε̂t−1)

AIC = −3.606996, SC = −3.5127, ADF (1) = −3.496778.

�â ADF (1) < −2.6453
(

1%��.�
)

, òz�� ε̂t �­½L§, ¤± ŷ ´äkª³­½�êâ)

¤L§. Ïd�±�� ŷ ´d(�Cz�ª³­½)¤�ü �L§.

3.2 S)(�âC�ü �u�

²L'�Á�, ·�uy ŷ u�ª¥�¢��ê� p = 1, �±Ä��Øg�', Äud|^c¡0

��48u�!EÄu�!ÌSu� 3 «�{?1âCu�. 3�{����u�¥þ�½�� 1, ¢S

���Nþ� T = 29(1980-2008).

�{�: 48u�.

å©� i0 = 7, =�g?1 1980 ∼ 1986,1980 ∼ 1987,· · · ,1980 ∼ 2008 �u�.

�{�: EÄu�.

��f8Nþ� 10, ÏdÙ��f8©O� 1980 ∼ 1989,1981 ∼ 1990,· · · ,1999 ∼ 2008.

�{�: ÌSu�.

(�âC�u��� [4, 25], =3 1983 ∼ 2004 c�m\\J[Cþ?1u�.

ÏL Eviews ?�§S, u�(JXã 3-6 ¤«. �, 4 �ãÑkØÓ, �´(J´���:ADF �

S�¥����þ�u�.�, ù`²vkÑy(�âC:.

ù`²g 1978 c±5, ·I²L(�vku)ì�Cz, =vku)(�âC. ùÌ�´Ï�·I

²L´ÅìuÐ�, U�m��­��²L�ü�UCvké<þ GDP /¤ã�ÀÂ, �²LÑy��

CÄ�, I[�AÅ'�,æ��A�²LüÑÚOy, �´�ü�UC¿vk��u)(�Cz�§

Ý, ¤±=¦æ��½�²L�ü�v¦IS²L�¸vku)ì��UC, Ïd¬¦IS�²LuÐk

^Ø®�^|?1.

ã 3£î¶L«c°§p¶L« ADF �§Ãü ¤ã 4£î¶L«c°§p¶L« ADF �§Ãü ¤
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ã 5£î¶L«c°§p¶L« ADF �§Ãü ¤ã 6£î¶L«c°§p¶L« ADF �§Ãü ¤

4 ooo(((

�âc¡�Øã±9é·I<þ GDP �âCu�, o(Xe:

�g 1978 c±5, �8c��·I<þ GDP �êâ)¤L§´d(�Cz�ª³­½)¤�, v

kC�(�Cz�ü �L§, ¤±<þ GDP ­½O�.

�·I<þ GDP êâÑlü �L§, 
�´(�Cz�ª³­½)¤�ü �L§. �Ï�·I

<þ GDP ´d(�Cz�ª³­½êâ)¤�, 2�âåêâ)¤�.5�^, 3�5��ã�mp,

XJvku)ã��²L�ü�	ÜÏ��¢�½öSÜ��Ý�U���¹e,<þ GDP �)¤L

§òUY�±þÞ�ª³, Ïd=¦<þ GDP u)�ÌÝ�Cz, �Ø¬UCy3�êâ)¤L§, Ï

�3�~�²LuÐ¥óu¯��u)�´�U, �,�)
�½�K�, �´§�K�¬êþ��. ¤

±·I<þ GDP òUY�±þÞ��Ïª³.
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Research on the Average GDP of China Based on the Structure Catastrophe Theory

Yingbing Fan Yanbing Fang Xuefeng Pan

(School of Mathematics and Computer Science, Ningxia University,Yinchuan,750021)

Abstract: This paper applies the structure catastrophe theory to make an empirical analysis of the average GDP

of China from 1978 to 2008. The results show that the average GDP of China follows the unit root process which

is generated by the structure change’s trend stability. It doesn’t have a structure change point since 1978.So the

average GDP of China will maintain the stable rising trend in a future time.

Keywords: structure change;the average GDP;trend stability;unit-root examination;data generating process;
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