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Ch. 12: Simple Linear Regression & Correlation

12.1 Bivariate Relationships

Example: Estimate a student’s college GPA using their high school (HS) GPA.  Suppose 20 recent college graduate's high school and college GPAs are randomly sampled:

Student
X (HS GPA)
Y (College GPA)

1
3.04
3.10

2
2.35
2.30

3
2.70
3.00

4
2.05
1.90

5
2.83
2.50

6
4.32
3.70

7
3.39
3.40

8
2.32
2.60

9
2.69
2.80

10
0.83
1.60

11
2.39
2.00

12
3.65
2.90

13
1.85
2.30

14
3.83
3.20

15
1.22
1.80

16
1.48
1.40

17
2.28
2.00

18
4.00
3.80

19
2.28
2.20

20
1.88
1.60
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Regression allows us to develop an equation, like 
[image: image5.wmf]College GPA vs. HS GPA
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 = 0.71 + 0.70*(HS GPA), to predict College GPA from HS GPA.
� EMBED Excel.Sheet.8  ���





� EMBED Excel.Sheet.8  ���








( 1999 Christopher R. Bilder

[image: image3.wmf]College GPA vs. HS GPA

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

0.00

1.00

2.00

3.00

4.00

5.00

X (HS GPA)

Y (College GPA)

[image: image4.wmf]College GPA vs. HS GPA

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

0.00

1.00

2.00

3.00

4.00

5.00

X (HS GPA)

Y (College GPA)

_941134065.xls
Chart1

		3.0390911398

		2.3462898697

		2.7041362576

		2.053199835

		2.8251341241

		4.3163895705

		3.3875865342

		2.3202519353

		2.6923635758

		0.8256698533

		2.3878892585

		3.6454445949

		1.8492487415

		3.826240535

		1.2229779077

		1.4799553845

		2.282345809

		4

		2.2805755462

		1.8770235596



Y=College GPA

X (HS GPA)

Y (College GPA)

College GPA vs. HS GPA

3.1

2.3

3

1.9

2.5

3.7

3.4

2.6

2.8

1.6

2

2.9

2.3

3.2

1.8

1.4

2

3.8

2.2

1.6



Regression

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9143710075

		R Square		0.8360743393

		Adjusted R Square		0.8269673582

		Standard Error		0.2964419245

		Observations		20

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		8.0676993373		8.0676993373		91.805871305		0.0000000172

		Residual		18		1.5818006627		0.0878778146

		Total		19		9.6495

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

		Intercept		0.7059984076		0.1991145683		3.5456893663		0.002309965		0.2876738987		1.1243229164

		X=HS GPA		0.7005210491		0.0731115449		9.5815380449		0.0000000172		0.5469192741		0.854122824

		RESIDUAL OUTPUT

		Observation		Predicted Y		Residuals		Standard Residuals

		1		2.8349		0.2651		0.9186

		2		2.3496		-0.0496		-0.1720

		3		2.6003		0.3997		1.3853

		4		2.1443		-0.2443		-0.8467

		5		2.6851		-0.1851		-0.6414

		6		3.7297		-0.0297		-0.1030

		7		3.0791		0.3209		1.1123

		8		2.3314		0.2686		0.9310

		9		2.5921		0.2079		0.7207

		10		1.2844		0.3156		1.0938

		11		2.3788		-0.3788		-1.3127

		12		3.2597		-0.3597		-1.2467

		13		2.0014		0.2986		1.0348

		14		3.3864		-0.1864		-0.6459

		15		1.5627		0.2373		0.8224

		16		1.7427		-0.3427		-1.1879

		17		2.3048		-0.3048		-1.0565

		18		3.5081		0.2919		1.0117

		19		2.3036		-0.1036		-0.3590

		20		2.0209		-0.4209		-1.4587
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		Student		X=HS GPA		Z		Y=College GPA		Random N(0,.25)				Student		X=HS GPA		Y=College GPA

		1		3.04				3.10		-0.0609088602				1		3.04		3.10

		2		2.35				2.30		0.0462898697				2		2.35		2.30

		3		2.70				3.00		-0.2958637424				3		2.70		3.00

		4		2.05				1.90		0.153199835				4		2.05		1.90

		5		2.83				2.50		0.3251341241				5		2.83		2.50

		6		4.32				3.70		0.6163895705				6		4.32		3.70

		7		3.39				3.40		-0.0124134658				7		3.39		3.40

		8		2.32				2.60		-0.2797480647				8		2.32		2.60

		9		2.69				2.80		-0.1076364242				9		2.69		2.80

		10		0.83				1.60		-0.7743301467				10		0.83		1.60

		11		2.39				2.00		0.3878892585				11		2.39		2.00

		12		3.65				2.90		0.7454445949				12		3.65		2.90

		13		1.85				2.30		-0.4507512585				13		1.85		2.30

		14		3.83				3.20		0.626240535				14		3.83		3.20

		15		1.22				1.80		-0.5770220923				15		1.22		1.80

		16		1.48				1.40		0.0799553845				16		1.48		1.40

		17		2.28				2.00		0.282345809				17		2.28		2.00

		18		4.00				3.80		0.4301170975				18		4.00		3.80

		19		2.28				2.20		0.0805755462				19		2.28		2.20

		20		1.88				1.60		0.2770235596				20		1.88		1.60
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Regression

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9143710075

		R Square		0.8360743393

		Adjusted R Square		0.8269673582

		Standard Error		0.2964419245

		Observations		20

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		8.0676993373		8.0676993373		91.805871305		0.0000000172

		Residual		18		1.5818006627		0.0878778146

		Total		19		9.6495

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

		Intercept		0.7059984076		0.1991145683		3.5456893663		0.002309965		0.2876738987		1.1243229164

		X=HS GPA		0.7005210491		0.0731115449		9.5815380449		0.0000000172		0.5469192741		0.854122824

		RESIDUAL OUTPUT

		Observation		Predicted Y		Residuals		Standard Residuals

		1		2.8349		0.2651		0.9186

		2		2.3496		-0.0496		-0.1720

		3		2.6003		0.3997		1.3853

		4		2.1443		-0.2443		-0.8467

		5		2.6851		-0.1851		-0.6414

		6		3.7297		-0.0297		-0.1030

		7		3.0791		0.3209		1.1123

		8		2.3314		0.2686		0.9310

		9		2.5921		0.2079		0.7207

		10		1.2844		0.3156		1.0938

		11		2.3788		-0.3788		-1.3127

		12		3.2597		-0.3597		-1.2467

		13		2.0014		0.2986		1.0348

		14		3.3864		-0.1864		-0.6459

		15		1.5627		0.2373		0.8224

		16		1.7427		-0.3427		-1.1879

		17		2.3048		-0.3048		-1.0565

		18		3.5081		0.2919		1.0117

		19		2.3036		-0.1036		-0.3590

		20		2.0209		-0.4209		-1.4587





Regression

		3.0390911398

		2.3462898697

		2.7041362576

		2.053199835

		2.8251341241

		4.3163895705

		3.3875865342

		2.3202519353

		2.6923635758

		0.8256698533

		2.3878892585

		3.6454445949

		1.8492487415

		3.826240535

		1.2229779077

		1.4799553845

		2.282345809

		4

		2.2805755462

		1.8770235596



X=HS GPA

Residuals

X=HS GPA  Residual Plot



Data

		3.0390911398		3.0390911398

		2.3462898697		2.3462898697

		2.7041362576		2.7041362576

		2.053199835		2.053199835

		2.8251341241		2.8251341241

		4.3163895705		4.3163895705

		3.3875865342		3.3875865342

		2.3202519353		2.3202519353

		2.6923635758		2.6923635758

		0.8256698533		0.8256698533

		2.3878892585		2.3878892585

		3.6454445949		3.6454445949

		1.8492487415		1.8492487415

		3.826240535		3.826240535

		1.2229779077		1.2229779077

		1.4799553845		1.4799553845

		2.282345809		2.282345809

		4		4

		2.2805755462		2.2805755462

		1.8770235596		1.8770235596



Y=College GPA

Predicted Y=College GPA

X - HS GPA

Y  - College GPA

X=HS GPA Line Fit  Plot

3.1

2.3

3

1.9

2.5

3.7

3.4

2.6

2.8

1.6

2

2.9

2.3

3.2

1.8

1.4

2

3.8

2.2

1.6



		Student		X=HS GPA		Z		Y=College GPA		Random N(0,.25)				Student		X=HS GPA		Y=College GPA		Predicted Y

		1		3.04				3.10		-0.0609088602				1		3.04		3.10		2.8349

		2		2.35				2.30		0.0462898697				2		2.35		2.30		2.3496

		3		2.70				3.00		-0.2958637424				3		2.70		3.00		2.6003

		4		2.05				1.90		0.153199835				4		2.05		1.90		2.1443

		5		2.83				2.50		0.3251341241				5		2.83		2.50		2.6851

		6		4.32				3.70		0.6163895705				6		4.32		3.70		3.7297

		7		3.39				3.40		-0.0124134658				7		3.39		3.40		3.0791

		8		2.32				2.60		-0.2797480647				8		2.32		2.60		2.3314

		9		2.69				2.80		-0.1076364242				9		2.69		2.80		2.5921

		10		0.83				1.60		-0.7743301467				10		0.83		1.60		1.2844

		11		2.39				2.00		0.3878892585				11		2.39		2.00		2.3788

		12		3.65				2.90		0.7454445949				12		3.65		2.90		3.2597

		13		1.85				2.30		-0.4507512585				13		1.85		2.30		2.0014

		14		3.83				3.20		0.626240535				14		3.83		3.20		3.3864

		15		1.22				1.80		-0.5770220923				15		1.22		1.80		1.5627

		16		1.48				1.40		0.0799553845				16		1.48		1.40		1.7427

		17		2.28				2.00		0.282345809				17		2.28		2.00		2.3048

		18		4.00				3.80		0.4301170975				18		4.00		3.80		3.5081

		19		2.28				2.20		0.0805755462				19		2.28		2.20		2.3036

		20		1.88				1.60		0.2770235596				20		1.88		1.60		2.0209

										Intercept		0.7059984076

										X=HS GPA		0.7005210491
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