Stock Watson

20 90

F224.0

2004

Burns Mitchell 1946

Mitchell

60

(Conference Board)

130012 2
20 90
20 90
2003
Burns
Co-movement (Asymmetry)

(National Bureau of Economic Research, NBER) 20
(Composite Index)

Autoregressive Moving



Average, ARMA Co-integration Vector Autoregressive, VAR
Dynamic Factor
Model, DF DF
Stock Watson(1989,1991,2003)

Stock

Watson
1

Keynes 1936
Neftci 1984; Sichel
1989 Hamilton 1989
Regime-Switching, RS

1951 1984 GDP
NBER
Markov Switching Model MS
MS
Diebold
Rudebusch(1996)
Chauvet 1998 Kim Nelson 1998 Kaufmann
2000 Chauvet 2001
Harding Pagan 2002
NBER
Stock Watson MS
(Dynamic Markov Switching Factor Model DMSF)
2
2.1
Stock Watson 1991
NBER
Ay, =7, (L)Ac, + U, i=12:--,n 1
¢(L)AQ =& 2

v (L)u, = v, 3



L) #(lL) w(l) 2 Ay [ Yit

ACy Uit Ct
& Uit
Ct
(1) (2) () 3
Kalman t
Uit
2.2
AC
2
HL)AG — ;) =4 A
St 0 1 Ho
y2i
Hs = 1,(1-8) + 1§ Lot 5
Act /,[O
M
St St Markov
chain
P(St=0|St-1=0)=Poo
P(St=1|St-1=0)=Pos
p(st=0|st.1=1)=pP1o 6

p(st=1|st1=1)=pu

PootPo1=P1otP11=1

(4) (2) @ @3 DMSF
Kalman ACt Uit
Hamilton 1989 filter 4 St
Poo Pu
Ho i Kim(1994) Hamilton Kalman

5

P(s=0) p(s=0)>0.5
DMSF Ct



3.1
GDP GDP
K-L
1A
RPS INV M1 ©
ADF
3.2
DMSF 20 90
DMSF
MS DMSF
p r m 2 1
1 ADF
ADF 1%
Aia -4.27 -2.578
Arps -4.61 -2.578
Ainv -4.53 -2.578
Aml -3.92 -2.578
m 0.37 1o -1.82
pu 0.93
poo(067)



h 1.46 0.05
& -0.53 0.03

-1.82 0.25
m 0.37 0.09
Poo 0.67 0.09
P11 0.93 0.03

644.9271
DMSF 1990 1 100
GDP !
1 DMSF GDP
220 16

200+

180

160+

140

120

1004

80 R R A A R R L R L R L LR R | 2
1990 1992 1994 1996 1998 2000 2002 2004

1 DMSF c GDP ( )
DMSF
(P(s=0)< 0.5) (P(s=0)>0.5)
2 GDP
2 2
1993 1993 1998 p(st=0)>0.5
0.5
1 1998 1999



2004 3

3.3
Ct
90
3
(1)
20 90

DMSF

1.0

2004

0.8

0.6

0.4

0.2

0.0

2

20

Tct

90

20

real business cycle, RBC

200

180

160+

1404

1204

80

1991

1990 1992 1994 1996 1998 2000 2002 2004

p(s=0)

80

9.2%

Cr

H-P

1991

IR A A A R R B AR B AR R R R
1990 1992 1994 1996 1998 2000 2002 2004

1992

H-P

Kydland  Prescott

20

7ce

1990 3.8%



14.2%

2
0.5 1992
(2) 13 ”
3 1993 1999
Tcy Tc,
2
20 90
1993 2 1993
1995 0.5 1
20 80 1990
1995 17.1% 1996 8.3% 1996
GDP 9.6%
“ ? 2 3 1995 1996
1997
1998
1 7%
2
0.5 1998 0 1998 3
®3)
1998
2 1999 0
3
1999~2002 7%~8% 2001 11 WTO
2003 1 9.9%

20 80 “ ” 8



2000 2004
53%
2003
2004 4
2005 3 12 2004 2
3 13 ”
4
20 90
20
90
“ " 5
[1] . Stock-Waston [3]. 1995(12).
[2] . [M]. 1998.
[3] . [3]. 2003(3).
[4] . [J1. 2003(6).
[5] : — [J1. 2003(7).
[6] . [3]. 2004(3).
[7] . [91. 2004(7).

[8] Burns, A. F. and W. C. Mitchell. Measuring Business Cycles [R]. NBER, New York, 1946.

[9] Chauvet, M.. An Econometric Characterization of Business Cycle Dynamics with Factor Structure and
Regime Switches [J]. The International Economic Review ,1998(39).

[10] Chauvet, M.. A Monthly Indicator of Brazilian GDP [J].The Brazilian Review of Econometrics, 2001(21).



[11] Diebold, F. X., and G. D. Rudebusch. Measuring Business Cycles: A Modern Perspective [J]. Review of
Economics and Statistics, 1996(78).

[12] Don Harding, Adrian Pagan. A Comparison of Two Business Cycle Dating Methods [J].Journal of
Economic Dynamics &Control, 2002(27).

[13] Friedman, M.. The Role of Monetary Policy [J]. American Economic Review, 1968,March.

[14] Hamilton, J. D.. A New Approach to the Economic Analysis of the Nonstationary Time Series and the
Business Cycle [J]. Econometrica, 1989(57).

[15] Kaufmann, S.. Measuring Business Cycle with a Dynamic Markov Switching Factor Model: An
assessment Using Bayesian Simulation Methods [J]. Econometrics Journal, 2000(3).

[16] Keynes, J. M.. The General Theory of Employment, Interest and Money [M]. London: Macmillan, 1936.

[17] Kydland, F. E. and E. C. Prescott. Time to Build and Aggregate Fluctuation [J]. Econometrica 1982(50),
November.

[18] Kim, Chang-Jin, and C. R. Nelson. Business Cycle Turning Points, A New Coincident Index, and Tests of
Duration Dependence Based on a Dynamic Factor Model with Regime Switching [J]. Review of Economics
and Statistics, 1998(80).

[19] Kim, Chang-Jin, and C. R. Nelson. State-Space Model with Regime Switching: Classical and
Gibbs-Sampling Approach with Application [M]. Cambridge, MA:MIT Press, 1999a.

[20] Layton, P. Allan and Masaki Katsuura. Comparison of Regime Switching, Probit and Logit Models in
Dating and Forecasting US Business Cycles [J]. International Journal of Forecasting, 2001(17).

[21] Lucas, R. E.. Expectations and the Neutrality of Money [J]. Journal of Economic Theory, 1972, April.

[22] Neftci, S. N.. Are Economic Time Series Asymmetric over the Business Cycle? [J].Journal of Political
Economy, 1984(92).

[23] Sichel, D. E.. Are Business Cycles Asymmetric? A Correction [J]. Journal of Political Economy, 1989(97).

[24] Stock J. H. and M. W. Watson. New Indexes of Coincident and Leading Economic Indicators [J]. In: O.
Blanchard and S. Fischer (eds.), NBER Macroeconomics Annual. Cambridge: MIT Press, 1989.

[25] Stock J. H. and M. W. Watson. A Probability Model of the coincident Economic Indicators [M]. In: K.
Lahiri and G. H. Moore(eds.), Leading Economic Indicators: New Approaches and Forecasting Records.
Cambridge University Press, 1991.

[26] Stock J. H. and M. W. Watson. Understanding Changes in International Business Cycle Dynamics [R].
NBER Working Paper, 9859, 2003.

Analysis of the Co-movement and Asymmetric Features of Business Cycles
in China

—Constructing a New Economic Climate Index by the Dynamic Markov Switching Factor
Model



Wang Jinming*, Gao Tiemei®, Zhang Guilian®

(1Business School of Jilin University , Jilin Changchun 130012; 2 Institute Quantitative Economics of
Dongbei University of Finance and Economics )

Abstract: China is in the way to the market economy and the economic structure is changing remarkably. The new
characters of business cycles taken place in the 1990s differed much from before and this paper analyses the
dynamic characters by econometric model. The co-movement of economic variables and asymmetry between
different phases are two major features in business cycles. Stock and Watson established composite index
capturing the co-movement in economic variables by the model of dynamic factor model. While linear models are
incapable of capturing business cycle asymmetries, Markov switching model (MS) can distinguish business cycle’s
expansions and contractions phases and allow different relationships to apply over these phases, so our paper
adopts dynamic factor model with markov regime switching to construct a new economic climate index and study
simultaneously the co-movement and the asymmetric property in the expansions and contractions. We conclude
that the new index fits well the economic fluctuations emerging in the 1990s, and that the business cycle in China
has the feature of minor fluctuation, lengthened expansion phase and steeper contraction phase which shows that
the macroeconomic policies have contributed in stabling business cycle and lengthening the expansion phases in
business cycles.

Keywords: business cycle; co-movement; asymmetry; dynamic markov switching factor model; composite index
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