Exercise 17.

Excel file exercise17.xls provides data on a sample of workers in an industrial town in southern India in 1990.

The variables are defined as follows:

WI = weekly wage income in rupees

Age = age in years

Dsex= 1 for male workers and 0 for female workers

DE2= a dummy variable taking a value of 1 for workers with an education level up to primary

DE3= a dummy variable taking a value of 1 for workers up to a secondary level of education

DE4= a dummy variable taking a value of 1 for workers with higher than secondary education

DPT = a dummy variable taking a value of 1 for workers with permanent jobs and a value of 0 for temporary workers
The reference category is male workers with no primary education and temporary jobs.

1. Estimate the following model 

Log(wi) = β0 + βage Age + βsex Dsex + β2 DE2 + β3 DE3 +β4 DE4+ βp DPT + ε  

	Dependent Variable: LOG(WI)
	
	

	Method: Least Squares
	
	

	Date: 12/20/11   Time: 11:03
	
	

	Sample: 1 114
	
	
	

	Included observations: 114
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	3.622107
	0.169943
	21.31364
	0.0000

	AGE
	0.029309
	0.004708
	6.225599
	0.0000

	DSEX
	-0.666497
	0.143860
	-4.632955
	0.0000

	DE2
	0.157655
	0.165072
	0.955069
	0.3417

	DE3
	0.505008
	0.165203
	3.056900
	0.0028

	DE4
	0.623553
	0.266812
	2.337049
	0.0213

	DPT
	0.319470
	0.126350
	2.528451
	0.0129

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.499184
	    Mean dependent var
	4.649284

	Adjusted R-squared
	0.471101
	    S.D. dependent var
	0.834913

	S.E. of regression
	0.607194
	    Akaike info criterion
	1.899501

	Sum squared resid
	39.44927
	    Schwarz criterion
	2.067513

	Log likelihood
	-101.2716
	    Hannan-Quinn criter.
	1.967688

	F-statistic
	17.77522
	    Durbin-Watson stat
	2.057344

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	


For the following part state the null hypothesis, test statistics and your verdict if you rejevt or not reject the null at the 5% level.

2. Does the gender matter?
Ho: βsex = 0

Ha: Not Ho

t-statistics is 
	-4.632955


, since it is above the critical level from the t-table (t107 = 1.98) in absolute value, then we reject the null.

3. Does statute of job (permanent and transitory) matter?
Ho: βp = 0

Ha: Not Ho

t-statistics is 2.528451, , since it is above the critical level from the t-table (t107 = 1.98) in absolute value, then we reject the null.

4. Does education matter?
Ho: β2 = β3 = β4 = 0

Ha: Not Ho

The estimates of the restricted model is

	Dependent Variable: LOG(WI)
	
	

	Method: Least Squares
	
	

	Date: 12/20/11   Time: 11:11
	
	

	Sample: 1 114
	
	
	

	Included observations: 114
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	3.751120
	0.166161
	22.57515
	0.0000

	AGE
	0.028602
	0.004881
	5.860006
	0.0000

	DSEX
	-0.685475
	0.147013
	-4.662670
	0.0000

	DPT
	0.398408
	0.129438
	3.077978
	0.0026

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.436156
	    Mean dependent var
	4.649284

	Adjusted R-squared
	0.420779
	    S.D. dependent var
	0.834913

	S.E. of regression
	0.635424
	    Akaike info criterion
	1.965408

	Sum squared resid
	44.41395
	    Schwarz criterion
	2.061415

	Log likelihood
	-108.0282
	    Hannan-Quinn criter.
	2.004372

	F-statistic
	28.36318
	    Durbin-Watson stat
	1.996773

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	


	
	
	SSR
	n
	k
	
	
	
	
	

	Unrestriceted
	39.44927
	114
	7
	
	
	
	
	

	Restricted
	44.41395
	114
	4
	
	F
	1.654893
	=
	4.48864

	
	
	
	
	
	
	
	0.368685
	
	


The test statistics is 4.48864, The F3,107 = 2,68 is above the test statistics, then we reject the null.
5. There is no difference between female (versus male) and permanent (versus transitory)
For female no-primary education and permanent, then the  wage is

Log(wi) = β0 + βage Age + βsex +  βp + ε  

For male no-primary education and transitory, then the  wage is

Log(wi) = β0 + βage Age + ε  

When you make the subtraction  
Ho: βsex+βp = 0

Ha: Not Ho 

The restricted model is

	Dependent Variable: LOG(WI)
	
	

	Method: Least Squares
	
	

	Date: 12/20/11   Time: 11:25
	
	

	Sample: 1 114
	
	
	

	Included observations: 114
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	3.533318
	0.165852
	21.30404
	0.0000

	AGE
	0.029009
	0.004766
	6.086605
	0.0000

	DSEX-DPT
	-0.467029
	0.102526
	-4.555225
	0.0000

	DE2
	0.188271
	0.166446
	1.131124
	0.2605

	DE3
	0.518635
	0.167186
	3.102136
	0.0025

	DE4
	0.500735
	0.262629
	1.906621
	0.0592

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.481364
	    Mean dependent var
	4.649284

	Adjusted R-squared
	0.457353
	    S.D. dependent var
	0.834913

	S.E. of regression
	0.615035
	    Akaike info criterion
	1.916921

	Sum squared resid
	40.85294
	    Schwarz criterion
	2.060931

	Log likelihood
	-103.2645
	    Hannan-Quinn criter.
	1.975366

	F-statistic
	20.04771
	    Durbin-Watson stat
	2.002533

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	


	
	
	SSR
	n
	k
	
	
	
	
	

	Unrestriceted
	39.44927
	114
	7
	
	
	
	
	

	Restricted
	40.85294
	114
	6
	
	F
	1.40367
	=
	3.807236

	
	
	
	
	
	
	
	0.368685
	
	


F1,107 is 3.92, the we cannot reject the null.

6. No difference between up to primary and no primary?
Ho: β2 = 0
Ha: Not Ho

The test statitstics is 0.955069, table suggests 1.98, so we cannot reject the null

7. No difference between up to primary and secondary?
Ho: β2 = β3

Ha: Not Ho

The restricted model is

	Dependent Variable: LOG(WI)
	
	

	Method: Least Squares
	
	

	Date: 12/20/11   Time: 11:35
	
	

	Sample: 1 114
	
	
	

	Included observations: 114
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	3.615559
	0.171283
	21.10871
	0.0000

	AGE
	0.029380
	0.004746
	6.190507
	0.0000

	DSEX
	-0.667580
	0.145031
	-4.603001
	0.0000

	DE2+DE3
	0.331159
	0.129005
	2.567017
	0.0116

	DE4
	0.616820
	0.268957
	2.293381
	0.0238

	DPT
	0.332895
	0.127120
	2.618740
	0.0101

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.486227
	    Mean dependent var
	4.649284

	Adjusted R-squared
	0.462441
	    S.D. dependent var
	0.834913

	S.E. of regression
	0.612145
	    Akaike info criterion
	1.907500

	Sum squared resid
	40.46990
	    Schwarz criterion
	2.051511

	Log likelihood
	-102.7275
	    Hannan-Quinn criter.
	1.965946

	F-statistic
	20.44190
	    Durbin-Watson stat
	2.011974

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	


	
	
	SSR
	n
	k
	
	
	
	
	

	Unrestriceted
	39.44927
	114
	7
	
	
	
	
	

	Restricted
	40.4699
	114
	6
	
	F
	1.02063
	=
	2.7683

	
	
	
	
	
	
	
	0.368685
	
	


F1,107 is 3.92, the we cannot reject the null.

8. No difference between up to primary and secondary?
9. No difference between secondary and higher than secondary?
Ho: β3 = β4

Ha: not ho

10. Education of primary school education worth as much as 5 years (experience)?

Ho: β2 = 5βage

Ha: Not Ho

11. Education of primary school education worth as much as 20 years (experience)?

Ho: β2 = 20 βage

Ha: Not Ho

12. Estimate the model predicting In WI containing age, gender, the education dummy variables, and three new interaction terms: DE2 x DPT, DE3 x DPT, and DE4 x DPT. Does there appear to be a significant interaction effect among the new terms? If it is, then what does it mean?
	Dependent Variable: LOG(WI)
	
	

	Method: Least Squares
	
	

	Date: 12/20/11   Time: 11:43
	
	

	Sample: 1 114
	
	
	

	Included observations: 114
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	3.649992
	0.173052
	21.09186
	0.0000

	AGE
	0.027872
	0.004731
	5.891488
	0.0000

	DSEX
	-0.635133
	0.143743
	-4.418526
	0.0000

	DE2
	0.143102
	0.193850
	0.738207
	0.4621

	DE3
	0.453627
	0.211194
	2.147922
	0.0340

	DE4
	1.896477
	0.611545
	3.101126
	0.0025

	DPT
	0.350265
	0.151340
	2.314423
	0.0226

	DE2*DPT
	0.052996
	0.354238
	0.149604
	0.8814

	DE3*DPT
	0.122803
	0.333627
	0.368083
	0.7136

	DE4*DPT
	-1.546792
	0.680952
	-2.271516
	0.0252

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.524423
	    Mean dependent var
	4.649284

	Adjusted R-squared
	0.483267
	    S.D. dependent var
	0.834913

	S.E. of regression
	0.600170
	    Akaike info criterion
	1.900423

	Sum squared resid
	37.46122
	    Schwarz criterion
	2.140441

	Log likelihood
	-98.32414
	    Hannan-Quinn criter.
	1.997833

	F-statistic
	12.74239
	    Durbin-Watson stat
	2.063245

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	


13. Is there a significant difference between workers with an education level up to primary and those without a primary education? Assess this with respect to both the education dummy variable and the interaction term and explain the results. 
Note that both the coefficients of DE2 and DE2*DPT are positive thus. Thus test if the estimated coefficients of these two variables are jointly zero.

What about the difference between workers with a secondary level of education and those without a primary level of education? 
Note that both the coefficients of DE3 and DE3*DPT are positive thus. Thus test if the estimated coefficients of these two variables are jointly zero.

What about the difference between those with an education level beyond secondary, compared to those without a primary level of education?
You cannot do that.
14. Now assess the results of deleting the education dummies from the model. Do the interaction terms change in significance?
15. Estimate the following

Log(wi) = β0 + βage Age + βsex Dsex + β2 DE2 + β3 DE3 +β4 DE4 βp DPT + βsp * Dsex*DPT+ ε  
	Dependent Variable: LOG(WI)
	
	

	Method: Least Squares
	
	

	Date: 12/20/11   Time: 11:44
	
	

	Sample: 1 114
	
	
	

	Included observations: 114
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	3.623333
	0.170813
	21.21227
	0.0000

	AGE
	0.029404
	0.004752
	6.188216
	0.0000

	DSEX
	-0.691244
	0.188100
	-3.674877
	0.0004

	DE2
	0.160612
	0.166439
	0.964991
	0.3367

	DE3
	0.505986
	0.166015
	3.047831
	0.0029

	DE4
	0.613081
	0.272815
	2.247237
	0.0267

	DPT
	0.305767
	0.143367
	2.132748
	0.0353

	DSEX*DPT
	0.059038
	0.287265
	0.205518
	0.8376

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.499383
	    Mean dependent var
	4.649284

	Adjusted R-squared
	0.466324
	    S.D. dependent var
	0.834913

	S.E. of regression
	0.609930
	    Akaike info criterion
	1.916647

	Sum squared resid
	39.43356
	    Schwarz criterion
	2.108661

	Log likelihood
	-101.2489
	    Hannan-Quinn criter.
	1.994574

	F-statistic
	15.10556
	    Durbin-Watson stat
	2.064671

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	


16. Test if gender matter

Ho: Ho: βsex = βsp = 0

Ha: Not Ho
