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A E l VAR VEC ?An Example:  VAR or VEC ?
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Long-run equilibrium and Cointegration
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Long-run equilibrium and Cointegration
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Cointegration: Example 1 
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Cointegration: Example 2
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Cointegration and Trend: CH6-ex1:
Graph for two random 10
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C d T d CCointegration and Trend: CH6-ex2
G aph fo  th ee andom alk pl s 
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C h dCointegration: Purge the trend
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C d CCointegration and Error Correction
An example: Term structure of the long- and short-term interest ratesAn example: Term structure of the long- and short-term interest rates.
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C d CCointegration and Error Correction
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A ) d C )VAR(1) and CI(1,1) 

When are yt and zt CI(1,1)?
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A ) C d f C )VAR(1): Conditions for CI(1,1) 
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VAR(1): Granger Representation for CI(1,1) 1/4
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VAR(1): Granger Representation for CI(1,1)      2/4
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VAR(1): Granger Representation for CI(1,1) 3/4
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VAR(1): Granger Representation for CI(1,1) 4/4
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A ) /VAR(n): Granger Representation for CI(1,1) 1/2
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VAR(n): Granger Representation for CI(1,1) 2/2
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Test for Cointegration: Engle-Granger    1/5
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Test for Cointegration: Engle-Granger    2/5
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Test for Cointegration: Engle-Granger    3/5
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Test for Cointegration: Engle-Granger    4/5
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Test for Cointegration: Engle-Granger    5/5
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Engle-Granger Test:  Example
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Test with I(2): Multicointegration                   1/2

M lti i t ti  Multicointegration: 
A linear combination of I(2) and I(1) variables is 

integrated of order zerointegrated of order zero.
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Test with I(2): Multicointegration                  2/2

Rejecting → multicointegration
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Forms of Models for Cointegration       1/4
Johansen test: Generalize DF test to the vectorJohansen test: Generalize DF test to the vector.

Some forms of the models for the cointegration test:
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Forms of Models for Cointegration       2/4
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Forms of Models for Cointegration         3/4

30



Forms of Models for Cointegration         4/4

31



A l f dAn Example on Drift and Intercept
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Concentration of Likelihood (No drift)    1/4
Likelihood ratio test of cointegration rank for Model 5 (No drift):

Likelihood function:
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Concentration of Likelihood (No drift)  2/4
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Concentration of Likelihood (No drift)  2/4
Alt ti lAlternatively,
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Concentration of Likelihood (No drift)   3/4

FOC:

(8)
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Concentration of Likelihood (No drift)   3/4

(8)

(10)
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Concentration of Likelihood (No drift)      4/4
(10)
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Johansen’s Method:
Calculate the characteristic roots and vectors 
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Test for Cointegration: Johansen (No drift) 1/2
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Test for Cointegration: Johansen (No drift) 2/2
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Test for Cointegration: Johansen (with drift)
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Test for Cointegration: Johansen
(with a constant in Cointegrating Vector)
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Hypothesis Testing in Cointegrating Vector      1/2
Hypothesis testing about some restricted forms of cointegrating vectors:

Large values of the test statistic imply that it is possible to 
reject the null of including an intercept in the cointegrating 
vectors  and that there is a linear trend in the variables
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vectors, and that there is a linear trend in the variables.



Hypothesis Testing in Cointegrating Vector      2/2
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Four Steps in Johansen-Stock-Watson Test
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Difference or Not Difference?  VAR or ECM?
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