Exercise 6.
Output Growth data:

Regression 1: Regress output growth (for Germany) on a constant; Annual data 1851-1999: 
	Dependent Variable: GROWTHGERM
	

	Method: Least Squares
	
	

	Date: 11/18/05   Time: 22:20
	
	

	Sample (adjusted): 1851 1999
	
	

	Included observations: 149 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	0.030452
	0.008636
	3.526389
	0.0006

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.000000
	    Mean dependent var
	0.030452

	Adjusted R-squared
	0.000000
	    S.D. dependent var
	0.105410

	S.E. of regression
	0.105410
	    Akaike info criterion
	-1.655221

	Sum squared resid
	1.644482
	    Schwarz criterion
	-1.635060

	Log likelihood
	124.3140
	    Durbin-Watson stat
	1.710794

	
	
	
	
	

	
	
	
	
	


The values of six test statistics are shown below. Discuss the results. Is the above equation correctly specified?

Box-Pierce Q statistic on residuals; lags 15-22:

	
	
	
	
	
	
	

	Autocorrelation
	Partial Correlation
	
	AC 
	 PAC
	 Q-Stat
	 Prob

	       .|*      |
	       .|*      |
	15
	0.158
	0.132
	27.839
	0.023

	       .|*      |
	       .|.      |
	16
	0.120
	0.056
	30.282
	0.017

	       .|*      |
	       .|.      |
	17
	0.096
	0.047
	31.848
	0.016

	       .|.      |
	       *|.      |
	18
	-0.051
	-0.078
	32.297
	0.020

	       *|.      |
	       *|.      |
	19
	-0.153
	-0.097
	36.350
	0.010

	      **|.      |
	       *|.      |
	20
	-0.201
	-0.146
	43.392
	0.002

	       *|.      |
	       *|.      |
	21
	-0.107
	-0.081
	45.396
	0.002

	       .|.      |
	       .|*      |
	22
	0.062
	0.090
	46.073
	0.002



Box-Pierce Q statistic on squared residuals; lags 1-4:
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Autocorrelation
	Partial Correlation
	
	AC 
	 PAC
	 Q-Stat
	 Prob

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	       .|***    |
	       .|***    |
	1
	0.457
	0.457
	31.725
	0.000

	       .|*      |
	       *|.      |
	2
	0.093
	-0.146
	33.044
	0.000

	       .|**     |
	       .|**     |
	3
	0.230
	0.320
	41.171
	0.000

	       .|****   |
	       .|***    |
	4
	0.549
	0.433
	87.969
	0.000


	Breusch-Godfrey Serial Correlation LM Test:
	

	
	
	
	
	

	
	
	
	
	

	F-statistic
	1.519500
	    Probability
	0.085319

	Obs*R-squared
	28.58836
	    Probability
	0.096187


Normality test on residuals:
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Series: Residuals

Sample 1851 1999

Observations 149

Mean       -3.26e-18

Median    0.004238

Maximum   0.383523

Minimum  -0.461235

Std. Dev.    0.105410

Skewness   -0.666189

Kurtosis    8.765464

Jarque-Bera  217.3898

Probability  0.000000


	ARCH Test:
	
	
	

	
	
	
	
	

	
	
	
	
	

	F-statistic
	27.09891
	    Probability
	0.000000

	
	
	
	

	Obs*R-squared
	63.27553
	    Probability
	0.000000
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Regression 2: Mean: Regress output growth on a constant, its first lag, two dummies and a Variance: GARCH(1,1)-in-mean.  
	Dependent Variable: GROWTHGERM
	

	Method: ML - ARCH
	
	

	Date: 10/25/05   Time: 20:20
	
	

	Sample(adjusted): 1852 1999
	
	

	Included observations: 148 after adjusting endpoints

	Failure to improve Likelihood after 23 iterations

	Bollerslev-Wooldrige robust standard errors & covariance

	Variance backcast: ON
	
	

	
	
	
	
	

	
	
	
	
	

	
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	GARCH
	1.888194
	1.073393
	1.759089
	0.0786

	GROWTHGERM(-1)
	0.314611
	0.117329
	2.681446
	0.0073

	C
	0.016580
	0.008620
	1.923525
	0.0544

	D1
	-0.441164
	0.153464
	-2.874701
	0.0040

	D2
	0.015396
	0.004665
	3.300347
	0.0010

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	0.001100
	0.000831
	1.322378
	0.1860

	ARCH(1)
	0.531090
	0.280776
	1.891507
	0.0586

	GARCH(1)
	0.434881
	0.170684
	2.547881
	0.0108

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.084794
	    Mean dependent var
	0.030448

	Adjusted R-squared
	0.039034
	    S.D. dependent var
	0.105768

	S.E. of regression
	0.103684
	    Akaike info criterion
	-2.323072

	Sum squared resid
	1.505039
	    Schwarz criterion
	-2.161061

	Log likelihood
	179.9073
	    F-statistic
	1.853012

	Durbin-Watson stat
	2.227037
	    Prob(F-statistic)
	0.081827

	
	
	
	
	

	
	
	
	
	


The values of four test statistics are shown below. Discuss the results. Is the above equation correctly specified?

Box-Pierce Q statistic on the standardised residuals:

	       .|.      |
	       .|*      |
	15
	0.051
	0.092
	13.624
	0.554

	       .|.      |
	       .|.      |
	16
	0.021
	0.018
	13.697
	0.621

	       .|.      |
	       .|*      |
	17
	0.062
	0.077
	14.345
	0.643

	       .|.      |
	       .|.      |
	18
	0.045
	0.001
	14.696
	0.683

	       *|.      |
	       *|.      |
	19
	-0.134
	-0.111
	17.780
	0.537

	      **|.      |
	      **|.      |
	20
	-0.194
	-0.250
	24.310
	0.229

	       .|.      |
	       .|.      |
	21
	0.014
	-0.032
	24.343
	0.277

	       .|*      |
	       .|*      |
	22
	0.133
	0.093
	27.480
	0.194


Box-Pierce Q Statistic on the standardised squared residuals:

	       .|.      |
	       .|*      |
	15
	0.051
	0.092
	13.624
	0.554

	       .|.      |
	       .|.      |
	16
	0.021
	0.018
	13.697
	0.621

	       .|.      |
	       .|*      |
	17
	0.062
	0.077
	14.345
	0.643

	       .|.      |
	       .|.      |
	18
	0.045
	0.001
	14.696
	0.683

	       *|.      |
	       *|.      |
	19
	-0.134
	-0.111
	17.780
	0.537

	      **|.      |
	      **|.      |
	20
	-0.194
	-0.250
	24.310
	0.229

	       .|.      |
	       .|.      |
	21
	0.014
	-0.032
	24.343
	0.277

	       .|*      |
	       .|*      |
	22
	0.133
	0.093
	27.480
	0.194


Normality test on the standardised residuals:
[image: image3.emf]0

4

8

12

16

20

24

-5.00 -3.75 -2.50 -1.25 0.00 1.25

Series: Standardized Residuals

Sample 1852 1999

Observations 148

Mean       -0.131226

Median   -0.051462

Maximum   2.104376

Minimum  -4.789897

Std. Dev.    0.962300

Skewness   -1.377743

Kurtosis    7.915091

Jarque-Bera  195.7967

Probability  0.000000


	ARCH Test:
	
	
	

	
	
	
	
	

	
	
	
	
	

	F-statistic
	0.798471
	    Probability
	0.528113

	Obs*R-squared
	3.234454
	    Probability
	0.519384

	
	
	
	
	

	
	
	
	
	


Below are the values of two  tests: one for GARCH and one for GARCH-in-mean effects. Discuss the results. 
Wald test for the GARCH-in-mean effect:

	Wald Test:
	
	

	Equation: EQGROWTHGERM
	

	
	
	
	

	
	
	
	

	Test Statistic
	Value  
	df    
	Probability

	
	
	
	

	
	
	
	

	F-statistic
	3.094393
	(1, 140)  
	0.0807

	Chi-square
	3.094393
	1  
	0.0786

	
	
	
	

	
	
	
	

	
	
	
	

	Null Hypothesis Summary:
	

	
	
	
	

	
	
	
	

	Normalized Restriction (= 0)
	Value  
	Std. Err.

	
	
	
	

	
	
	
	

	C(1)
	1.888194
	1.073393

	
	
	
	

	
	
	
	

	Restrictions are linear in coefficients.


Walt test for GARCH effects:

	Wald Test:
	
	

	Equation: EQGROWTHGERM
	

	
	
	
	

	
	
	
	

	Test Statistic
	Value  
	df    
	Probability

	
	
	
	

	
	
	
	

	F-statistic
	8.651671
	(2, 140)  
	0.0003

	Chi-square
	17.30334
	2  
	0.0002

	
	
	
	

	
	
	
	

	
	
	
	

	Null Hypothesis Summary:
	

	
	
	
	

	
	
	
	

	Normalized Restriction (= 0)
	Value  
	Std. Err.

	
	
	
	

	
	
	
	

	C(7)
	0.531090
	0.280776

	C(8)
	0.434881
	0.170684

	
	
	
	

	
	
	
	

	Restrictions are linear in coefficients.


