Time Series (Advance)
@ Are they satisfied?

( Panel?  Structural Break?  I(0) & I(1) conflict?  Continuous changing?

( <Nonlinearity> =>W/SB, Threshold, Smooth Transition…
<Spurious Regression> : (虛擬迴歸)=> Granger & Newbold (1974)
  (p28-32)    

                   Short-Run Dynamic    

Time Series
                    Relationship

                   Long-Run Equilibrium   

@ Basic Concepts 

(1) Series: AR(p), MA(q), ARMA(p,q), ARIMA(p,d,q), VAR, VECM…(ACVF, ACF, PACF, and Correlogram)

(2) Stationarity v.s. non-stationarity (Weak
[image: image1.wmf]º

Covariance & Strong
[image: image2.wmf]º

Strict) 

(3) Differencing to achieve stationarity: =>Box & Jenkins (1976): 

Box-Jenkins Methodology: 5-steps for analysis of T.S. data

(Differencing, Identification, Estimation, Diagnostic checking, & Forecasting) 
"principle of parsinory"

Number of Lags  AIC(p)=
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  => Akaike Information Criterion

       

       
  SBC(p)=
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=>Schwartz Bayesian Inf. Crit.


   Integration: I(d)

(4) Spurious Regression: => Granger & Newbold (1974)

(5) Unit-Root :

Nelson & Plosser (1982): Most Macro series have UR (US data)

         
Dickey & Fuller (1979)

         
ADF(1981)

U. R.    Said & Dickey (1984)
P.93-97   
Phillips & Perron (1988) ……(KPSS, ERS1, ERS2, NP)…
         
Schwert (1989) 比較

   H0 : 
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ADF & P.P. : Test with non-stationarity as null hypothesis

   
KPSS : Test with stationarity as null hypothesis 



(p.120)

(6) Cointegration

Def: [C.I.] =>Granger (1981)







(P.26 )

If both yt and xt are I(d), then yt and xt are CI(d,b) if 
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with b>0 


      
Engle & Granger : 2-steps (1987)  



p.199-202

        
Johansen (1988, 1989, 1991, 1992, 1994 ) 


p.213-214

C.I.     Johansen & Juselius (1990, 1991)

        
Osterwald-Lenum (1992) 整理  
Johansen (1988, 1992, 1994)
        





 
   

Johansen and Juselius (1990)

        
Gonzalo (1995) 比較                    

※ E.G. (2-steps) : "Grange Representation Theorem" => CI≣ECM



(ADF: residual-based CI test)
※Johansen : Multivariate Maximum Likelihood C.I.

 
Advantage : number of C.I. vectors, more powerful (Gonzalo (1995))

Johansen's (1988, 1990, 1994) five VAR models with ECMs:

H0(r) :
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         (1988)
[1]
H1*(r):
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   (1990)
[2]
H1(r) :
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      (1990)
[3]

H2*(r):
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(1994)
[4]
H2(r) :
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[5]

    To analyze the deterministic term, Johansen decomposed the parameters (0 and (1 in the directions of α and α( as (i =αβi +α( (i, thus we have βi = (α'α)-1α'(i and (i = (α('α()-1α('(i. The nested sub-models of the general model of null hypothesis  = αβ' are, therefore, defined as:



H0(r) :
Y = 0



H1*(r):
Y = αβ0


H1(r) :
Y = αβ0 +α((0


H2*(r):
Y = αβ0 +α((0 + αβ1t



H2(r) :
Y = αβ0 +α((0 + (αβ1+α((1)t

Johansen (1994) emphasized the role of the deterministic term, Y = (0 + (1t, which includes constant and linear terms in the Gaussian VAR. A decision procedure among the hypotheses H(r) and H*(r) for five different models is presented in the following procedure: (see: Nieh & Lee (2001))

i)  H0(0) ( H1*(0) ( H1(0) ( H2*(0) ( H2(0) ( H0(1) ( H1*(1) ( H1(1) ( H2*(1) ( H2(1) ( ... ( ... ( H0(p-1) ( H1*(p-1) (H1(p-1) ( H2*(p-1) ( H2(p-1)

ii)

H(0) 
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H (p) 
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(7) VAR & VECM: 

     ※Granger Causality (G.C.)：Granger (1969, 1980 , 1988) (VAR v.s. VECM)
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   where 
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：error correction term ( previous period's disequilibrium

· (7-1) Impulse response function (IRF) & 

· (7-2) Variance decomposition (VDC)：SIM (1980)

@ Precedure:

                                           No

Unit Root               OLS


                                   Yes

L.R. equilibrium relationship:    Co-integration

                          
                         Yes         No

S.R. dynamic relationship: 
                       ECM             VAR


      VECM : VAR + Error term (previous disequilibrium term)

Granger Causality

(Preceding)              G.C

Impulse Response

(Response of shock)         IRF

Variance Decomposition 

 (% of variation)
VDC

___________________________________________________________________


















=========================================================================



時間序列資料





單根檢定





若有結構性改變時，則採用


ZA Test (1992)





檢定資料是否符合定態





NO





YES





共整合檢定


Johansen


最大概似法





共整合檢定


ARDL


Bound test





YES





NO





若有結構性改變時，則採用


GH Test (1996)





1.ADF Test (1981)


2.PP Test (1988)


3.KPSS Test (1992)


4.ERS Test (1996)


5.NP Test (2001)





不拒絕單根I(1)





拒絕單根I(0)





檢定是否整合級次相同





定態資料，傳統計量方法分析(OLS,GLS)





VAR模型線性Granger因果關係檢定 (水準項)





選擇共整合向量個數：(2檢定法)


1.軌跡檢定(trace)


2.最大特性根檢定(max)





VECM模型線性Granger因果關係檢定 (差分項)





VAR模型線性Granger因果關係檢定 (差分項)


 





單根





ADF(1981)


PP(1988)


ERS-1(1996)


ERS-2(1996)


NP(2001)


KPSS(1992)





Nonlinear





Linear





ZA(1992)SB





KSS(2003)ST





GS(2000)SST





HM(2000)DST





E(2004a, b)





共整





T(1994)ST





EG(1998)Th


SE(2001)





KSS(2003)





GH(1996)SB





Nonlinear





Traditional





EG(1987)


JJ(1988…1994)


PO(1990)


HI(1994)
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