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VEE Regression Analysis – Winter 2010

Student Project


My project is to decide what variables are the most appropriate for modeling 4yr graduation rates from Public and Private Colleges and to test whether the Public and Private colleges should be represented by one regression equation or if they should each have their own equation.  
The data used for the project is located on the first two tabs.  I noticed that two of the Private Colleges had 0% 4 yr. graduation rate and threw these two out as outliers.  It seemed likely that these two colleges either did not have available data or only offered graduation plans that took longer than 4 years.
My first step was to determine which variables should be included in the regression.  For this purpose I tried two scenarios:

Scenario1:

X1 = Rank

X2 = SATACT score

X3 = Total Cost for education

Public: Y = 15.9532 - .2141*X1 + .00931*X2 + .0023 * X3
	Regression Statistics

	Multiple R
	0.52790747

	R Square
	0.278686297

	Adjusted R Square
	0.256145244

	Standard Error
	12.71982585

	Observations
	100


	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	15.95322811
	8.456224736
	1.88656624
	0.062240851
	-0.832244916
	32.73870113

	Rank
	-0.214075841
	0.050661784
	-4.225588302
	5.42901E-05
	-0.314638685
	-0.113512997

	SATACT
	0.009315497
	0.083171429
	0.112003576
	0.911054429
	-0.15577848
	0.174409475

	TotalCost
	0.002318768
	0.000544361
	4.259613539
	4.77858E-05
	0.00123822
	0.003399316


Private:  Y = 59.7945 - .2720*X1 - .0113*X2 + .0008 * X3
	Regression Statistics

	Multiple R
	0.769161

	R Square
	0.591608

	Adjusted R Square
	0.578574

	Standard Error
	7.532046

	Observations
	98


	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	59.79445
	4.794978
	12.47022
	1.23E-21
	50.27391
	69.31499

	Rank
	-0.27196
	0.030516
	-8.91214
	3.78E-14
	-0.33255
	-0.21137

	SATACT
	-0.01134
	0.03272
	-0.34651
	0.729735
	-0.0763
	0.053629

	Total Costs
	0.000802
	0.000154
	5.21938
	1.07E-06
	0.000497
	0.001107


I noticed that for both public and private colleges, the SATACT had a high p-value and the t-statistic was not significant at a 95% confidence interval, so I decided to create scenario 2 where the SATACT was left out of the regression.

Note: to further support dropping the SATACT variable, it was observed to have a high correlation with Rank:

Public Correlation:

	 
	Rank
	Total Costs
	SATACT

	Rank
	1
	
	

	Total Costs
	0.141325692
	1
	

	SATACT
	-0.460340156
	0.058917772
	1


Private Correlation:

	 
	Rank
	Total Costs
	SATACT

	Rank
	1
	
	

	Total Costs
	-0.01103374
	1
	

	SATACT
	-0.416975687
	0.498738963
	1


Scenario2 (Dropping the SATACT variable):

X1 = Rank

X2 = Total Cost

Public:  Y = 16.4571 - .2168*X1 + .0023*X2 

	Regression Statistics

	Multiple R
	0.527818

	R Square
	0.278592

	Adjusted R Square
	0.263718

	Standard Error
	12.65492

	Observations
	100


	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	16.45706
	7.123927
	2.310111
	0.023001
	2.31804
	30.59609

	Rank
	-0.21677
	0.044375
	-4.88491
	4.08E-06
	-0.30484
	-0.1287

	Total Cost
	0.002327
	0.000536
	4.340751
	3.49E-05
	0.001263
	0.003392


Private: Y = 59.7465 - .2669*X1 + .00077*X2
	Regression Statistics

	Multiple R
	0.768821

	R Square
	0.591086

	Adjusted R Square
	0.582478

	Standard Error
	7.497082

	Observations
	98


	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	59.74649
	4.770731
	12.52355
	7.95E-22
	50.2754
	69.21759

	Rank
	-0.26694
	0.026733
	-9.98554
	1.77E-16
	-0.32001
	-0.21387

	Total Costs
	0.000773
	0.000128
	6.022314
	3.23E-08
	0.000518
	0.001028


Now for both Public and Private, the two variables are significant at a 95% confidence interval, so these two models seem like appropriate variables to use of the variables available.

Next I considered whether it would be appropriate to use one regression for both the private and public schools.  First I created an Unrestricted model and a restricted model for the regression.  I included a dummy variable for Public or Private to both models:

UnRestricted:

X1 = Public(0) or Private(1)

X2 = Public Rank

X3 = Public Total Cost

X4 = Private Rank

X5 = Private Total Cost

Y = 16.4671 + 43.2894* X1 - .2168 * X2 + .0023 * X3 - .2669 * X4 + .0008 * X5
	Regression Statistics

	Multiple R
	0.89611

	R Square
	0.803012

	Adjusted R Square
	0.797882

	Standard Error
	10.42679

	Observations
	198

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	16.45706
	5.869631
	2.803765
	0.00557
	4.879824
	28.0343

	Public/Private
	43.28943
	8.858683
	4.886667
	2.16E-06
	25.8166
	60.76227

	RankingPub
	-0.21677
	0.036562
	-5.92878
	1.39E-08
	-0.28888
	-0.14465

	Total CostsPub
	0.002327
	0.000442
	5.268338
	3.68E-07
	0.001456
	0.003199

	RankingPriv
	-0.26694
	0.03718
	-7.17981
	1.49E-11
	-0.34028
	-0.19361

	Total CostsPriv
	0.000773
	0.000178
	4.330171
	2.4E-05
	0.000421
	0.001125


Restricted:

X1 = Public(0) or Private(1)

X2 = Rank

X3 = Total Cost

Y = 34.5181 + 15.5640* X1 - .2330 * X2 + .0010 * X3 

	Regression Statistics

	Multiple R
	0.889083878

	R Square
	0.790470143

	Adjusted R Square
	0.78722999

	Standard Error
	10.69803051

	Observations
	198


	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	34.51806956
	2.762039021
	12.49731423
	1.1227E-26
	29.0705898
	39.96554932

	Public/Private
	15.5639664
	4.050458082
	3.842520051
	0.000164925
	7.575379611
	23.55255319

	Ranking
	-0.23295989
	0.026621528
	-8.750808236
	1.02504E-15
	-0.285464666
	-0.180455115

	Total Costs
	0.001000356
	0.000169633
	5.897168123
	1.61731E-08
	0.000665794
	0.001334918


In order to determine which model is most appropriate, I performed an F-Test on the regressions to test whether Public and Private Rank and Total Cost should have the same coefficients.


(R2UR – R2R)/(4)

F = 
(1-R2UR)/(198-6)     =  3.0562 which gives a p-value of  0.0180 This is significant at the 95% level, so I concluded that the Public and Private data should be represented by the Unrestricted regression – The coefficients are not the same.

Note: the F statistic is not significant at the 99% confidence interval, so if a 99% confidence interval had been chosen, the conclusion would have been that Public and Private should be represented by one regression – The Restricted Regression.

Conclusion

My final conclusion was that Public and Private 4yr graduation should be regressed using two seperate regressions since one or more of the variables are likely to have different coefficients:

X1 = Rank

X2 = Total Cost

Public:  Y = 16.4571 - .2168*X1 + .0023*X2 

Private: Y = 59.7465 - .2669*X1 + .00077*X2
