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Consider the attend.wf1 data set for the exam where the following is the model 

Stndfnl = β0+β1*atndrte + β2 * priGPA + β3 * ACT + β4 * (priGPA)2+β5 *ACT2+β6 *priGPA*atndrte+ u

Stndfnl is standardized outcome on a final exam

Atndrte is the attandence rate

priGPA is the GPA of the previous semester

ACT is the ACT exam score.

Report the estimate of the above model.

	Dependent Variable: STNDFNL
	
	

	Method: Least Squares
	
	

	Date: 04/25/12   Time: 09:43
	
	

	Sample: 1 680
	
	
	

	Included observations: 680
	
	

	STNDFNL = C(100) + C(1) *ATNDRTE + C(2) * PRIGPA + C(3) * ACT + C(4) 

	        * (PRIGPA)^2+ C(5) *ACT^2+ C(6) *PRIGPA*ATNDRTE

	
	
	
	
	

	
	
	
	
	

	
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C(100)
	2.050293
	1.360319
	1.507215
	0.1322

	C(1)
	-0.006713
	0.010232
	-0.656067
	0.5120

	C(2)
	-1.628540
	0.481003
	-3.385720
	0.0008

	C(3)
	-0.128039
	0.098492
	-1.299998
	0.1940

	C(4)
	0.295905
	0.101049
	2.928314
	0.0035

	C(5)
	0.004533
	0.002176
	2.082939
	0.0376

	C(6)
	0.005586
	0.004317
	1.293817
	0.1962

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.228654
	    Mean dependent var
	0.029659

	Adjusted R-squared
	0.221777
	    S.D. dependent var
	0.989461

	S.E. of regression
	0.872872
	    Akaike info criterion
	2.576185

	Sum squared resid
	512.7625
	    Schwarz criterion
	2.622736

	Log likelihood
	-868.9030
	    Hannan-Quinn criter.
	2.594204

	F-statistic
	33.25018
	    Durbin-Watson stat
	2.278908

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	


1. What is the estimate of the restricted model  and test statistics of the hypothesis for 
Ho: β3=0 versus Ha: Not Ho. Do you reject the null?

	Dependent Variable: STNDFNL
	
	

	Method: Least Squares
	
	

	Date: 04/25/12   Time: 09:44
	
	

	Sample: 1 680
	
	
	

	Included observations: 680
	
	

	STNDFNL = C(100) + C(1) *ATNDRTE + C(2) * PRIGPA +  C(4) *

	        (PRIGPA)^2+ C(5) *ACT^2+ C(6) *PRIGPA*ATNDRTE

	
	
	
	
	

	
	
	
	
	

	
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C(100)
	0.620969
	0.801414
	0.774842
	0.4387

	C(1)
	-0.005672
	0.010206
	-0.555797
	0.5785

	C(2)
	-1.660124
	0.480634
	-3.454027
	0.0006

	C(4)
	0.309849
	0.100530
	3.082160
	0.0021

	C(5)
	0.001722
	0.000248
	6.956974
	0.0000

	C(6)
	0.005144
	0.004306
	1.194650
	0.2326

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.226717
	    Mean dependent var
	0.029659

	Adjusted R-squared
	0.220981
	    S.D. dependent var
	0.989461

	S.E. of regression
	0.873319
	    Akaike info criterion
	2.575752

	Sum squared resid
	514.0502
	    Schwarz criterion
	2.615653

	Log likelihood
	-869.7557
	    Hannan-Quinn criter.
	2.591197

	F-statistic
	39.52176
	    Durbin-Watson stat
	2.274269

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	



the test statistics for t is -1.299998 for the F-test

	
	SSR
	n
	k
	df

	Unrestricted
	512.7625
	680
	7
	673

	Restricted
	514.0502
	680
	6
	674

	
	
	
	
	

	
	F
	1.2877
	
	1.690104

	
	
	0.761906
	
	


Since 1.69 is less than f(1,673) [3.84], then we cannot reject the null

2. What is the estimate of the restricted model  and test statistics of the hypothesis for 
Ho: β1=β6=0 versus Ha: Not Ho. Do you reject the null?

	Dependent Variable: STNDFNL
	
	

	Method: Least Squares
	
	

	Date: 04/25/12   Time: 09:50
	
	

	Sample: 1 680
	
	
	

	Included observations: 680
	
	

	STNDFNL = C(100) + 0 *ATNDRTE + C(2) * PRIGPA + C(3) * ACT + C(4) *

	        (PRIGPA)^2+ C(5) *ACT^2+ 0 *PRIGPA*ATNDRTE

	
	
	
	
	

	
	
	
	
	

	
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C(100)
	1.562615
	1.231079
	1.269306
	0.2048

	C(2)
	-1.304251
	0.466029
	-2.798648
	0.0053

	C(3)
	-0.119887
	0.098666
	-1.215083
	0.2248

	C(4)
	0.343564
	0.088788
	3.869464
	0.0001

	C(5)
	0.004122
	0.002179
	1.891818
	0.0589

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.218754
	    Mean dependent var
	0.029659

	Adjusted R-squared
	0.214124
	    S.D. dependent var
	0.989461

	S.E. of regression
	0.877154
	    Akaike info criterion
	2.583056

	Sum squared resid
	519.3439
	    Schwarz criterion
	2.616307

	Log likelihood
	-873.2392
	    Hannan-Quinn criter.
	2.595927

	F-statistic
	47.25109
	    Durbin-Watson stat
	2.255852

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	


	
	SSR
	n
	k
	df

	Unrestricted
	512.7625
	680
	7
	673

	Restricted
	519.3439
	680
	5
	675

	
	
	
	
	

	
	F
	3.2907
	
	4.319039

	
	
	0.761906
	
	


Since 4.32 is not less than f(2,673) [3.00], then we reject the null.

3. Answer one of the following (a or b) 

a. Test Ho: β1=β6=0 versus Ha: Not Ho with the LM test (I did not cover in the lab but I thought in the class).  What is the test statistics?  Do you reject the null?

OR 

Residuals of the specification in 2 is defined as Mehmet

	Dependent Variable: MEHMET
	
	

	Method: Least Squares
	
	

	Date: 04/25/12   Time: 09:56
	
	

	Sample: 1 680
	
	
	

	Included observations: 680
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	ATNDRTE
	0.000344
	0.002058
	0.167304
	0.8672

	PRIGPA*ATNDRTE
	-6.10E-05
	0.000756
	-0.080705
	0.9357

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.000310
	    Mean dependent var
	1.23E-15

	Adjusted R-squared
	-0.001165
	    S.D. dependent var
	0.874566

	S.E. of regression
	0.875075
	    Akaike info criterion
	2.573923

	Sum squared resid
	519.1831
	    Schwarz criterion
	2.587223

	Log likelihood
	-873.1339
	    Hannan-Quinn criter.
	2.579071

	Durbin-Watson stat
	2.255925
	
	
	

	
	
	
	
	

	
	
	
	
	



T*R2 is 0,2108 is less than Chi-square(2) [5,99], the we cannot reject the null.
b. Interpret β3.  Interpretation is not straightforward and I did not teach in the class. Note that there are two ACTs.
4. What is the estimate of the restricted model and test statistics of the hypothesis for 

Ho: β4=β5=β6=0 versus Ha: Not Ho. Do you reject the null?
	Dependent Variable: STNDFNL
	
	

	Method: Least Squares
	
	

	Date: 04/25/12   Time: 10:00
	
	

	Sample: 1 680
	
	
	

	Included observations: 680
	
	

	STNDFNL = C(100) + C(1) *ATNDRTE + C(2) * PRIGPA + C(3) * ACT + 0 *

	        (PRIGPA)^2+ 0 *ACT^2+ 0 *PRIGPA*ATNDRTE

	
	
	
	
	

	
	
	
	
	

	
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C(100)
	-3.343655
	0.299099
	-11.17911
	0.0000

	C(1)
	0.005334
	0.002369
	2.251706
	0.0247

	C(2)
	0.402373
	0.078280
	5.140156
	0.0000

	C(3)
	0.084257
	0.011182
	7.535002
	0.0000

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.201308
	    Mean dependent var
	0.029659

	Adjusted R-squared
	0.197764
	    S.D. dependent var
	0.989461

	S.E. of regression
	0.886237
	    Akaike info criterion
	2.602200

	Sum squared resid
	530.9412
	    Schwarz criterion
	2.628801

	Log likelihood
	-880.7481
	    Hannan-Quinn criter.
	2.612497

	F-statistic
	56.79470
	    Durbin-Watson stat
	2.274954

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	


	
	SSR
	n
	k
	df

	Unrestricted
	512.7625
	680
	7
	673

	Restricted
	530.9412
	680
	4
	676

	
	
	
	
	

	
	F
	6.059567
	
	7.953172

	
	
	0.761906
	
	


7,95 is above 2.60 (f(3,673)) the we reject the null

5. What is the estimate of the restricted model and test statistics of the hypothesis for 

Ho: 2β4=3β5=4β6 versus Ha: Not Ho. Do you reject the null?
	Dependent Variable: STNDFNL
	
	

	Method: Least Squares
	
	

	Date: 04/25/12   Time: 10:07
	
	

	Sample: 1 680
	
	
	

	Included observations: 680
	
	

	STNDFNL = C(100) + C(1) *ATNDRTE + C(2) * PRIGPA + C(3) * ACT + C(4) 

	        * (PRIGPA)^2+ 2*C(4)/3 *ACT^2+ 2*C(4)/4 *PRIGPA*ATNDRTE

	
	
	
	
	

	
	
	
	
	

	
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C(100)
	1.251862
	1.341525
	0.933163
	0.3511

	C(1)
	-0.006376
	0.004078
	-1.563500
	0.1184

	C(2)
	-0.115865
	0.166717
	-0.694976
	0.4873

	C(3)
	-0.232890
	0.090969
	-2.560111
	0.0107

	C(4)
	0.010511
	0.002992
	3.512529
	0.0005

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.215645
	    Mean dependent var
	0.029659

	Adjusted R-squared
	0.210997
	    S.D. dependent var
	0.989461

	S.E. of regression
	0.878897
	    Akaike info criterion
	2.587028

	Sum squared resid
	521.4107
	    Schwarz criterion
	2.620279

	Log likelihood
	-874.5896
	    Hannan-Quinn criter.
	2.599899

	F-statistic
	46.39491
	    Durbin-Watson stat
	2.286155

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	
	SSR
	n
	k
	df

	Unrestricted
	512.7625
	680
	7
	673

	Restricted
	521.4107
	680
	5
	675

	
	
	
	
	


	
	F
	4.3241
	
	5.675375

	
	
	0.761906
	
	


5,68 is above 3 (f(2,673)) the we reject the null

6. What is the estimate of the restricted model and test statistics of the hypothesis for 

Ho: 2β4=3β5=4β6=2 versus Ha: Not Ho. Do you reject the null?
	Dependent Variable: STNDFNL
	
	

	Method: Least Squares
	
	

	Date: 04/25/12   Time: 10:09
	
	

	Sample: 1 680
	
	
	

	Included observations: 680
	
	

	STNDFNL = C(100) + C(1) *ATNDRTE + C(2) * PRIGPA + C(3) * ACT + 1 *

	        (PRIGPA)^2+ 2/3 *ACT^2+ 2/4 *PRIGPA*ATNDRTE

	
	
	
	
	

	
	
	
	
	

	
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C(100)
	433.8767
	3.784099
	114.6578
	0.0000

	C(1)
	-1.108776
	0.029968
	-36.99812
	0.0000

	C(2)
	-48.90305
	0.990377
	-49.37822
	0.0000

	C(3)
	-30.08930
	0.141472
	-212.6868
	0.0000

	
	
	
	
	

	
	
	
	
	

	R-squared
	-126.842649
	    Mean dependent var
	0.029659

	Adjusted R-squared
	-127.409998
	    S.D. dependent var
	0.989461

	S.E. of regression
	11.21239
	    Akaike info criterion
	7.677781

	Sum squared resid
	84985.14
	    Schwarz criterion
	7.704381

	Log likelihood
	-2606.445
	    Hannan-Quinn criter.
	7.688077

	Durbin-Watson stat
	1.938200
	
	
	

	
	
	
	
	

	
	
	
	
	


	
	SSR
	n
	k
	Df

	Unrestricted
	512.7625
	680
	7
	673

	Restricted
	84985.14
	680
	4
	676

	
	
	
	
	

	
	F
	28157.46
	
	36956.62

	
	
	0.761906
	
	


36956.62 > f(3,367)[2,60], we reject the null
7. What is the estimate of the restricted model and test statistics of the hypothesis for 

Ho: β2=1.50, β5=β6 versus Ha: Not Ho. Do you reject the null?
	Dependent Variable: STNDFNL
	
	

	Method: Least Squares
	
	

	Date: 04/25/12   Time: 10:24
	
	

	Sample: 1 680
	
	
	

	Included observations: 680
	
	

	STNDFNL = C(100) + C(1) *ATNDRTE + 1.5 * PRIGPA + C(3) * ACT + C(4) *

	        (PRIGPA)^2+ C(6) *ACT^2+ C(6) *PRIGPA*ATNDRTE

	
	
	
	
	

	
	
	
	
	

	
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C(100)
	-2.180899
	1.238445
	-1.760998
	0.0787

	C(1)
	-0.006125
	0.005273
	-1.161606
	0.2458

	C(3)
	-0.109684
	0.093389
	-1.174478
	0.2406

	C(4)
	-0.264932
	0.037343
	-7.094501
	0.0000

	C(6)
	0.004292
	0.002063
	2.079948
	0.0379

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.178157
	    Mean dependent var
	0.029659

	Adjusted R-squared
	0.173287
	    S.D. dependent var
	0.989461

	S.E. of regression
	0.899655
	    Akaike info criterion
	2.633716

	Sum squared resid
	546.3314
	    Schwarz criterion
	2.666967

	Log likelihood
	-890.4634
	    Hannan-Quinn criter.
	2.646587

	F-statistic
	36.58113
	    Durbin-Watson stat
	2.275269

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	


	
	SSR
	n
	k
	df

	Unrestricted
	512.7625
	680
	7
	673

	Restricted
	546.3314
	680
	5
	675

	
	
	
	
	

	
	F
	16.78445
	
	22.02957

	
	
	0.761906
	
	



22,030 is greater than 3 (f2,673)so we reject the null
8. What is the estimate of the restricted model and test statistics of the hypothesis for 

Ho: 2*β3+β4 = 0, β5-β6 = 0.001 versus Ha: Not Ho. Do you reject the null?
	Dependent Variable: STNDFNL
	
	

	Method: Least Squares
	
	

	Date: 04/25/12   Time: 10:21
	
	

	Sample: 1 680
	
	
	

	Included observations: 680
	
	

	STNDFNL = C(100) + C(1) *ATNDRTE + C(2) * PRIGPA + C(3) * ACT -2

	        *C(3) * (PRIGPA)^2+ (0.001+C(6)) *ACT^2+ C(6) *PRIGPA*ATNDRTE

	
	
	
	
	

	
	
	
	
	

	
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C(100)
	2.123265
	1.029684
	2.062054
	0.0396

	C(1)
	-0.003269
	0.002694
	-1.213218
	0.2255

	C(2)
	-1.563089
	0.439100
	-3.559757
	0.0004

	C(3)
	-0.153427
	0.035349
	-4.340295
	0.0000

	C(6)
	0.004096
	0.000764
	5.363369
	0.0000

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.228421
	    Mean dependent var
	0.029659

	Adjusted R-squared
	0.223849
	    S.D. dependent var
	0.989461

	S.E. of regression
	0.871710
	    Akaike info criterion
	2.570605

	Sum squared resid
	512.9173
	    Schwarz criterion
	2.603855

	Log likelihood
	-869.0056
	    Hannan-Quinn criter.
	2.583475

	F-statistic
	49.95748
	    Durbin-Watson stat
	2.279738

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	


	
	SSR
	n
	K
	df

	Unrestricted
	512.7625
	680
	7
	673

	Restricted
	512.9173
	680
	5
	675

	
	
	
	
	

	
	F
	0.0774
	
	0.101587

	
	
	0.761906
	
	


0,101587 is less than 3 (f2,673), the we cannot reject the null.

9. If the following is the restricted model then what is the null hypothesis?

Stndfnl -3*(priGPA)2= β0+β1atndrte + β2 priGPA + β3 ACT + β5ACT2+β6priGPA*(atndrte-82)+ u
Ho: β4=3; Ha: not Ho (or one sighted test); better if you could also add (-82*β6*prigpa=0).
10. What is the test statistics of question 9 and do you reject the null?

	Dependent Variable: STNDFNL
	
	

	Method: Least Squares
	
	

	Date: 04/25/12   Time: 10:17
	
	

	Sample: 1 680
	
	
	

	Included observations: 680
	
	

	STNDFNL = C(100) + C(1) *ATNDRTE + C(2) * PRIGPA + C(3) * ACT + 3 *

	        (PRIGPA)^2+ C(5) *ACT^2+ C(6) *PRIGPA*ATNDRTE

	
	
	
	
	

	
	
	
	
	

	
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C(100)
	6.370308
	1.939091
	3.285204
	0.0011

	C(1)
	0.125324
	0.012869
	9.738716
	0.0000

	C(2)
	-11.10858
	0.467100
	-23.78202
	0.0000

	C(3)
	0.151745
	0.140597
	1.079285
	0.2808

	C(5)
	-0.002776
	0.003100
	-0.895477
	0.3709

	C(6)
	-0.050082
	0.005431
	-9.221246
	0.0000

	
	
	
	
	

	
	
	
	
	

	R-squared
	-0.592094
	    Mean dependent var
	0.029659

	Adjusted R-squared
	-0.603905
	    S.D. dependent var
	0.989461

	S.E. of regression
	1.253107
	    Akaike info criterion
	3.297913

	Sum squared resid
	1058.366
	    Schwarz criterion
	3.337814

	Log likelihood
	-1115.290
	    Hannan-Quinn criter.
	3.313358

	Durbin-Watson stat
	2.134043
	
	
	

	
	
	
	
	

	
	
	
	
	


	
	SSR
	n
	k
	Df

	Unrestricted
	512.7625
	680
	7
	673

	Restricted
	1058.366
	680
	6
	674

	
	
	
	
	

	
	F
	545.6035
	
	716.1038

	
	
	0.761906
	
	


716,10 is above f(1,673) [3,84] the we reject the null.
Even better

	Dependent Variable: STNDFNL-3*(PRIGPA)^2
	

	Method: Least Squares
	
	

	Date: 04/27/12   Time: 07:36
	
	

	Sample: 1 680
	
	
	

	Included observations: 680
	
	

	STNDFNL-3*(PRIGPA)^2 = C(100) + C(1) *ATNDRTE + C(2) * PRIGPA +

	        C(3) * ACT + C(5) *ACT^2+ C(6) *PRIGPA*(ATNDRTE-82)

	
	
	
	
	

	
	
	
	
	

	
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C(100)
	6.370308
	1.939091
	3.285204
	0.0011

	C(1)
	0.125324
	0.012869
	9.738716
	0.0000

	C(2)
	-15.21531
	0.111524
	-136.4309
	0.0000

	C(3)
	0.151745
	0.140597
	1.079285
	0.2808

	C(5)
	-0.002776
	0.003100
	-0.895477
	0.3709

	C(6)
	-0.050082
	0.005431
	-9.221246
	0.0000

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.977607
	    Mean dependent var
	-20.93339

	Adjusted R-squared
	0.977441
	    S.D. dependent var
	8.343085

	S.E. of regression
	1.253107
	    Akaike info criterion
	3.297913

	Sum squared resid
	1058.366
	    Schwarz criterion
	3.337814

	Log likelihood
	-1115.290
	    Hannan-Quinn criter.
	3.313358

	F-statistic
	5884.931
	    Durbin-Watson stat
	2.134043

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	


	
	SSR
	n
	k
	Df

	Unrestricted
	512.7625
	680
	7
	673

	Restricted
	1058.366
	680
	6
	674

	
	
	
	
	

	
	F
	545.6035
	
	716.1038

	
	
	0.761906
	
	


716.1038 is above f(1,673) [3,84] the we reject the null.
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