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12.9 Using the Model for Estimation and Prediction
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1) Estimate the mean value of Y, E(Y), at a specific X value
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1) Confidence Interval (C.I.) for the mean value of Y at a specific value of X
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NOTE: 

a) Sincich use the notation
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2) Prediction Interval (P.I.) for an individual value of Y value for a specific value of X
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NOTE: Sincich uses the notation 
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In terms of formulas, the difference between the CI and the PI is the 1 under the 
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There is more variability in predicting an individual value than estimating a mean value.

Example: College and HS GPA

a) Estimate the average college GPA for students with a HS GPA of 1.88 (Find a 95% CI for the mean college GPA).

b) Predict the college GPA for a student with a HS GPA of 1.88 (Find a 95% PI for a student’s college GPA)

From CI_PI_calc.xls:

X
1.88
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Interpretation:  With 95% confidence, the average college GPA is between 1.85 and 2.20 for a HS GPA of 1.88.

b)
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Interpretation:  With 95% confidence, a student with a 1.88 HS GPA should expect between a 1.38 and 2.67 college GPA

Confidence interval and prediction interval bands

CI and PI intervals drawn on a scatter plot (with the estimated regression line) showing the intervals for all possible X values in the data set.

See HS_college_GPA.xls
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		1.8770235596		1.8770235596		1.8770235596		1.8770235596						1.8770235596		1.8770235596



Y

Y_hat

Low_CI

Up_CI

Low_PI

Up PI

HS GPA

College GPA

College GPA vs. HS GPA

3.1

2.8349457211

2.6780122191

2.9918792231

2.1926760936

3.4772153486

2.3

2.3496238486

2.2062543805

2.4929933166

1.7105331236

2.9887145735

3
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1.9
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2.6
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2.8
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2.7326206234
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1.6
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1.9764284851

2

2.378765096
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2.9
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2.3
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3.2
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2.7195595828
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1.8
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1.8118837901

0.8919261243

2.2335142246

1.4

1.7427383061

1.5251843465

1.9602922658

1.0830324052

2.4024442071

2

2.304829688

2.1588142073

2.4508451688

1.6651401767

2.9445191994

3.8

3.5080826039

3.2477570635

3.7684081443

2.8330629469

4.1831022609

2.2

2.3035895817
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1.6638813559

2.9432978075

1.6

2.0208929207
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2.1959978817

1.3739432336

2.6678426079



CI and PI

		Student		X		Y		Y_hat		(X-X_bar)^2		Low CI		Up CI		Low PI		Up PI

		1		3.04		3.10		2.8349		0.22		2.6780		2.9919		2.1927		3.4772

		2		2.35		2.30		2.3496		0.05		2.2063		2.4930		1.7105		2.9887

		3		2.70		3.00		2.6003		0.02		2.4595		2.7411		1.9618		3.2388

		4		2.05		1.90		2.1443		0.27		1.9842		2.3045		1.5012		2.7874

		5		2.83		2.50		2.6851		0.07		2.5403		2.8298		2.0457		3.3245

		6		4.32		3.70		3.7297		3.06		3.4272		4.0322		3.0373		4.4221

		7		3.39		3.40		3.0791		0.67		2.8914		3.2668		2.4286		3.7296

		8		2.32		2.60		2.3314		0.06		2.1870		2.4758		1.6921		2.9707

		9		2.69		2.80		2.5921		0.02		2.4515		2.7326		1.9536		3.2305

		10		0.83		1.60		1.2844		3.04		0.9827		1.5861		0.5924		1.9764

		11		2.39		2.00		2.3788		0.03		2.2368		2.5208		1.7400		3.0175

		12		3.65		2.90		3.2597		1.16		3.0434		3.4760		2.6004		3.9190

		13		1.85		2.30		2.0014		0.52		1.8237		2.1792		1.3538		2.6491

		14		3.83		3.20		3.3864		1.58		3.1482		3.6246		2.7196		4.0532

		15		1.22		1.80		1.5627		1.81		1.3136		1.8119		0.8919		2.2335

		16		1.48		1.40		1.7427		1.18		1.5252		1.9603		1.0830		2.4024

		17		2.28		2.00		2.3048		0.08		2.1588		2.4508		1.6651		2.9445

		18		4.00		3.80		3.5081		2.05		3.2478		3.7684		2.8331		4.1831

		19		2.28		2.20		2.3036		0.08		2.1575		2.4497		1.6639		2.9433

		20		1.88		1.60		2.0209		0.48		1.8458		2.1960		1.3739		2.6678

								SUM:		16.44

		Beta_hat_0		0.7059984076

		Beta_hat_1		0.7005210491

		X_bar		2.57

		n		20

		t dist. value		2.1009236661

		MSE		0.0878778146
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Regression output

		

												RESIDUAL OUTPUT

				Student		HS GPA		College GPA				Observation		Predicted College GPA		Residuals

				1		3.04		3.10				1		2.8349457211		0.2650542789

				2		2.35		2.30				2		2.3496238486		-0.0496238486

				3		2.70		3.00				3		2.6003027756		0.3996972244

				4		2.05		1.90				4		2.14430811		-0.24430811

				5		2.83		2.50				5		2.685064328		-0.185064328

				6		4.32		3.70				6		3.7297201577		-0.0297201577

				7		3.39		3.40				7		3.0790740804		0.3209259196

				8		2.32		2.60				8		2.3313837274		0.2686162726

				9		2.69		2.80				9		2.5920557642		0.2079442358

				10		0.83		1.60				10		1.2843975194		0.3156024806

				11		2.39		2.00				11		2.378765096		-0.378765096

				12		3.65		2.90				12		3.2597090796		-0.3597090796

				13		1.85		2.30				13		2.001436076		0.298563924

				14		3.83		3.20				14		3.3863604412		-0.1863604412

				15		1.22		1.80				15		1.5627201745		0.2372798255

				16		1.48		1.40				16		1.7427383061		-0.3427383061

				17		2.28		2.00				17		2.304829688		-0.304829688

				18		4.00		3.80				18		3.5080826039		0.2919173961

				19		2.28		2.20				19		2.3035895817		-0.1035895817

				20		1.88		1.60				20		2.0208929207		-0.4208929207

														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%		Lower 95.0%		Upper 95.0%

														Intercept		0.7059984076		0.1991145683		3.5456893663		0.002309965		0.2876738987		1.1243229164		0.2876738987		1.1243229164

														HS GPA		0.7005210491		0.0731115449		9.5815380449		0.0000000172		0.5469192741		0.854122824		0.5469192741		0.854122824



HS and Freshman Year College GPA Data set 

Data:       A random sample of 20 former KSU student's high school (HS) and college GPAs.  

Purpose: Shows the Excel regression output
               Shows how to calculate C.I.s and P.I.s



Regression output
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