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I t ti  M d l

CH4 Vector Autoregression (VAR) Models

Intervention Model
Transfer Function Model
VAR M d l i  R d d F  St tiVAR Model in Reduced Form: Stationary
Impulse Response Function
F t E  V i  D itiForecast Error Variance Decomposition
Multi-equation VAR in Reduced Form
G  C litGranger Causality
Structural VAR
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Intervention Model
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Intervention Model: Extension

3



Intervention Model: Estimation
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Transfer Function Model
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Transfer Function Model: Example
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Transfer Function Model
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Transfer Function Model
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Vector White Noise and Stationary 
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Vector White Noise and Stationary 
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Vector Autoregression Model
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Vector Autoregression Model
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VAR:  Stationary
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VAR:  Stationary
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VAR Process: Co-movement Pattern
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VAR Id ifi iVAR:  Identification

 Estimating the structural VAR is inappropriate 
because of the endogeneity of zt in the first 
equation and the endogeneity of y in the equation and the endogeneity of yt in the 
second equation. 

 However  there is no such problem in  However, there is no such problem in 
estimating the reduced-form VAR model. We 
obtain nine estimates for the parameters in p
the reduced-form.

 Can recover the parameters in the original 
structural VAR model from those estimates in 
the reduced-form VAR model?  No!
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VAR Id ifi i P blVAR:  Identification Problem

 In structural VAR model, there are ten 
parameters to be determined, but in the 

d d VAR  l  h  tt  9 reduced VAR we only have gotten 9 
estimated parameters →Underidentification

 We have to restrict the original parameters  We have to restrict the original parameters 
to ensure that they can be solved by the 
relationship between the parameters in the relationship between the parameters in the 
two forms of the model 
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VAR Id ifi iVAR:  Identification
Ch l ki d iti Choleski decomposition: Impose a restriction on 
the primitive system:
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VAR Id ifi i 1VAR:  Identification 1
Ch l ki d iti Choleski decomposition: Impose a restriction on 
the primitive system:
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VAR:  Identification 2 

 Other solution?  See P295 298 Other solution?  See P295-298
b12=a known constant;  
structural variance = a constant;  structural variance  a constant;  
b12=b21

20



I l f iVAR:  Impulse response function
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Impulse response function 
Example 1:  b21=0
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Impulse response function 
Example 2:  b21=0

23



VAR: Forecast and Forecast Error
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VAR: Forecast Error Variance Decomposition

25



VAR: Forecast Error Variance Decomposition
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n-equation VAR (the reduced form)
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n-equation VAR (the reduced form)
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VAR: Granger Causality
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VAR: Block-Causality
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VAR: Tests with nonstationary variables
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Multivariate Structural VAR
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Multivariate Structural VAR
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Multivariate Structural VAR
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Structural VAR: Overidentification
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