Lab 8

Chapter 11: Simple Linear Regression (Continued)

Inferences about the slope and correlation coefficient

(
t Test for the Slope


Results are shown in the output of the Regression procedure in the Data Analysis Tools.

(
F Test for the Slope


Results are shown in the output (ANOVA table) of the Regression procedure in the Data Analysis Tools. Note that for simple regression (with a single independent variable), calculated F is equal to t2. The p-value for the F test is identical to that for the t test.

(
Confidence Interval Estimate of the Slope


Select [Tools] – [Data Analysis…] – [Regression]. In the dialog box, check the box for [Confidence Level] and enter the desired value. Results are shown in the regression output.

(
t Test for a Correlation Coefficient

We use the correlation coefficient (which has a value ranging from -1 to 1) to indicate the extent of linear co-movement relationship between two variables. In Excel, design an Excel worksheet to conduct the test.

Example (Problem 11.46, page 547):

The following data represent the number of calories and the percentage of fat per half-cup serving of 17 chocolate ice creams:
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a. Compute the coefficient of correlation, r.

b. At the 0.05 level of significance, is there a significant linear relationship between calories and the fat content?

Answer:

(a) r = 0.9656. We may use the =CORREL(var1, var2) function to calculate it or the [Tools] – [Data Analysis…] – [Correlation] procedure to generate a correlation matrix.

(b) Design an Excel worksheet as follows:
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The value of the t statistic here is exactly the same as the t statistic value for test on the slope coefficient.

Estimation of Mean Values and Prediction of Individual Values

The confidence interval estimate for the mean response and the prediction interval for an individual response at a particular value of the independent variable can be obtained using the following procedure:

1. Install PHStat2.

2. From Excel menu, select [PHStat] – [Regression] – [Simple Linear Regression…].

3. In the dialog box, enter the necessary information used to run a regression model (e.g., range for X and range for Y, etc.).

4. In the lower part of the dialog box (Output Options), check the box for ‘Confidence and Prediction Interval for X =’, and enter a particular X value.

5. Enter the confidence level for ‘Confidence level for interval estimates:’ (e.g., 95%). Press [OK].

Example (Problem 11.3, p. 522 and Problem 11.49, p. 552):

The marketing manager of a large supermarket chain would like to determine the effect of shelf space on the sales of pet food. A random sample of 12 equal-sized stores is selected, with the following results:
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a. Set up a 95% confidence interval estimate of the average weekly sales for all stores that have 8 feet of shelf space for pet food.

b. Set up a 95% prediction interval of the weekly sales of an individual store that has 8 feet of shelf space for pet food.

Answer:
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Chapter 12: Multiple Regression

We are using a multiple regression model when we use two or more independent (explanatory) variables to predict the value of a dependent variable.

(
Procedure:


Same as simple regression analysis except that now the user should select the entire data range of the independent variables for [Input X Range].

Example:

A statistician for an American automobile manufacturer would like to develop a statistical model for predicting delivery time (the days between the ordering of the car and the actual delivery of the car) of custom-ordered new automobiles. The statistician believes delivery time is linearly related to the number of options ordered on the car and shipping mileages (in hundreds of miles). The following data are collected for analysis:




Use the Regression Tool in Excel to analyze the data.

Regression output:




Residual Plots

In multiple regression models, we need to plot residuals against the predicted values of the dependent variable and the actual values of independent variables to ensure that no mis-specification problem occurs. The regression tool already provides residual plots with X values. To conduct a residual plot with the predicted Y value, do the following:

1. Select [Tools] – [Data Analysis…] – [Regression].

2. In the dialog box, enter the necessary information to run the model. Also check the boxes for ‘Residuals’ and ‘Residual Plots’.

3. Press the ‘Chart Wizard’ button on the Excel menu bar.

4. Select ‘XY Scatter’ and the first sub-type. Press [Next].

5. Select the ‘Data Range’ tab. Highlight the columns containing data of Predicted Y and Residuals for ‘Data Range’ (including labels). Press [Next].

6. Enter titles for both axes and the chart. Press [Finish].

Statistical Inferences

(
F Test for the Entire Regression Model

Results are shown in the regression output.

(
t Test for Individual Slopes

Results are shown in the regression output.

(
Confidence Interval Estimate for Individual Slopes

Select [Tools] – [Data Analysis…] – [Regression]. In the dialog box, check the box for [Confidence Level] and enter the desired value. Results are shown in the regression output.

(
Confidence and Prediction Interval Estimates for the Dependent Variable

1. Select [PHStat] – [Regression] – [Multiple Linear Regression…].

2. In the dialog box, enter the necessary information used to run a regression model.

3.
In the lower part of the dialog box (Output Options), check the box for ‘Confidence and Prediction Interval Estimates’. Press [OK], and enter particular values of independent variables in the worksheet.

(
Partial F Test for a Subset of Independent Variables


It should be conducted using the values of SSR and MSE in the full model and the reduced (partial) model.

Example:

The athletic director of State University is interested in developing a multiple regression model that might be used to explain the variation in attendance at football games at his school. A sample of 16 games was selected from home games played during the past 10 seasons. Data for the following factors were determined.

y
=
Game attendance

x1
=
Team win/loss percentage to date

x2
=
Opponent win/loss percentage to date

x3
=
Games played this season

x4
=
Temperature at game time
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Conduct a partial F test on the combined effect from x1 and x2 at the 0.05 level.

Answer:
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Calculations:
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The F value has degrees of freedom m (numerator) and (n-p-1) (denominator), where m is the number of independent variables included in the subset being tested, n is sample size and p is the total number of all independent variables in the full model.
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Coefficients of Partial Determination

The coefficients measure the proportion of the variation in the dependent variable that is explained by each explanatory variable while controlling for, or holding constant, the other explanatory variable(s).

In a multiple regression model containing several (P) explanatory variables, we have for the kth variable





.

Using Excel and PHStat, the procedure is as follows:

1. Select [PHStat] – [Regression] – [Multiple Regression…] from Excel menu.

2. In the dialog box, enter the necessary information to run the multiple-regression model. Include all independent variables.

3. In the ‘Output Options’ part of the dialog box, check the boxes for ‘Coefficients of Partial Determination’. Press [OK].

Using data same to those in the example for the partial F test, the results are summarized as below:


[image: image10.wmf]Regression Analysis

Coefficients of Partial Determination

SSR(X1,X2,X3,X4)

53230058.97

SST

68653723.94

SSR(X2,X3,X4)

28171571.68

SSR(X1 | X2,X3,X4)

25058487.29

SSR(X1,X3,X4)

52532536.11

SSR(X2 | X1,X3,X4)

697522.8558

SSR(X1,X2,X4)

53185697.67

SSR(X3 | X1,X2,X4)

44361.30032

SSR(X1,X2,X3)

52111462.78

SSR(X4 | X1,X2,X3)

1118596.187

r2 Y1.234

0.619000866

r2 Y2.134

0.043267460

r2 Y3.124

0.002867935

r2 Y4.123

0.067620513

Intermediate Calculations

Coefficients


Models with Dummy Variables

Frequently, one may wish to include qualitative or categorical independent variables in a regression problem. Examples of qualitative variables and some possible categories are gender( male or female; education( college degree or no college degree; and marital status( married or not married. Qualitative variables correspond to attributes of the observations. If qualitative variables are to be included in a regression equation, they must be quantified; in other words, they must be assigned numerical values. Quantification can be accomplished by using dummy variables, which are also termed binary variables or indicator variables. Dummy variables are assigned the values 0 or 1.

Example:

An economist with Third Bank System Incorporated wants to develop a multiple regression model to predict individual consumption expenditures Y from income X1 and the gender X2 of the individual (female = 1, male = 0). Data were collected for 20 people and are presented in the accompanying table.


[image: image11.wmf]Consumption

Consumption

Expenditures

Income

Expenditures

Income

($,000)

($,000)

Gender

($,000)

($,000)

Gender

12.8

22.5

0

11.6

17.8

0

13.8

21.4

1

10.3

17.3

0

12.6

17.9

1

14.3

21.2

0

10.9

16.6

0

14.8

24.0

0

11.2

15.2

1

  9.0

14.8

0

14.6

20.9

1

16.1

25.9

0

13.3

13.9

1

15.4

25.0

0

14.6

21.8

1

12.6

15.8

1

17.0

19.9

1

10.9

18.7

0

16.7

19.6

1

15.2

23.6

0


Use the Regression option in Excel Data Analysis Tools to find the estimated regression equation and explain the meaning of the coefficient of Gender. 

Excel Output:




The estimated regression equation is:





Y = 1.5495 + 0.5464X1 + 2.3923X2
The coefficient of Gender (X2) is 2.3923, which means that, on the average, women spend $2,392.3 more than men, holding the income level constant. The regression equation for men and women are:


(Men)

Y = 1.5495 + 0.5464X1 + 2.3923((0) = 1.5495 + 0.5464X1  and


(Women)
Y = 1.5495 + 0.5464X1 + 2.3923((1) = 3.9418 + 0.5464X1.

Therefore there is a parallel shift of the regression line (a change in the intercept) with respect to all income levels.

Models with Interaction Terms

In some situations the relationship between an independent variable and the dependent variable changes for differing values of another independent variable. In such a case, an interaction term involving the product of explanatory variables may be included. Use Excel formulae to create the product terms (interaction terms) of independent variables, and then include these product terms in the regression data range.

Example:

The marketing manager of a large supermarket chain would like to determine the effects of shelf space X1 and product placement X2 (= 1 if placed at the front of the passage; = 0 if placed at the back of the passage) on the sales of pet food. A random sample of 12 equal-sized stores is selected with the following results:
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Suppose the marketing manager also wants to include a term in the multiple regression model that represents the interaction of shelf space and product location. Set up the regression model, use the Regression option in Excel Data Analysis Tools to find the estimated regression equation and explain the meaning of the coefficient of the interaction term.

The regression model can be stated as:








where (3 is the coefficient of interaction.

From the following Excel output, the regression equation is estimated as:





Y = 1.2000 + 0.0820X1 + 0.7500X2 - 0.0240X1X2.

The regression equation can be re-written as:





Y = 1.2000 + (0.0820 - 0.0240X2)X1 + 0.7500X2.

So the magnitude of the shelf space effect on the sales depends on the pet food location. From the sign of (3 it can be seen that the shelf space effect would be weakened if the product is placed at the front of the passage. However, since the estimate of (3 is insignificant (p-value = 0.3325), we can omit the interaction effect in our model and re-estimate the regression equation. The revised result is:





Y = 1.3000 + 0.0740X1 + 0.4500X2.

Excel Output:




Models with Transformed Variables

Use Excel functions to create transformed variables.

Common transformations:

(
Natural Logarithm:
=LN(number)

(
Square Root:


=SQRT(number)

(
Raise to a Power (xy):
=POWER(x, y) or =A30^2 (example: creating the square term of the value in cell A30)

Multicollinearity

Multicollinearity refers to situations in which some of the explanatory variables are highly correlated with each other. In such situations, collinear variables do not provide new information, and it becomes difficult to separate the effect of such variables on the dependent or response variable. In such cases, the values of the regression coefficients for the correlated variables may fluctuate drastically, and the t values for the individual (‘s may be insignificant while the F value for overall model adequacy is significant.

One reason why the t values for the individual (‘s are insignificant is because the standard errors of coefficient estimates are inflated in the presence of multicollinearity. The variance inflationary factor for the jth explanatory variable is:








where 

 
=
coefficient of multiple determination for the model which regresses Xj on all other X variables.

When a set of explanatory variables is uncorrelated (

 is close to zero), then VIFj  will be close to 1.

When the value of VIFj  is large (greater than 5), the problem of multicollinearity is serious.

Using Excel and PHStat, the procedure used to calculate the variance inflationary factors is as follows:

1. Select [PHStat] – [Regression] – [Multiple Regression…] from Excel menu.

2. In the dialog box, enter the necessary information to run the multiple-regression model. Include all independent variables.

3. In the ‘Output Options’ part of the dialog box, check the boxes for ‘Variance Inflationary Factor (VIF)’. Press [OK].

One may also use the correlation matrix to check the interrelationship among independent variables.

Take-Home Exercise

1. Problem 12.75 (page 643-644).

2. Problem 12.79 (page 645).
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_1083225117.xls
Data

		Game Number		Game Attendance		Team Win/Loss Percentage		Opponent Win/Loss Percentage		Games Played		Temperature

		1		14,502		33.3		80		6		47

		2		12,459		25		50		4		56

		3		15,600		80		66.6		5		55

		4		16,780		75		100		8		60

		5		14,600		60		80		10		55

		6		19,300		100		60		10		49

		7		14,603		66.6		25		3		67

		8		15,789		50		50		6		55

		9		17,800		80		40		10		53

		10		19,450		75		100		8		48

		11		13,890		20		75		5		65

		12		15,097		70		70		10		56

		13		17,666		83.3		66.6		6		60

		14		12,500		20		20		5		59

		15		16,780		80		100		8		46

		16		17,543		80		70		10		50
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								Column C:  Win/Loss Percentage
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Sheet1

		Full Model

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.8805

		R Square		0.7753

		Adjusted R Square		0.6936

		Standard Error		1184.1247

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		4		53230058.9701		13307514.7425		9.4908		0.0014

		Residual		11		15423664.9674		1402151.3607

		Total		15		68653723.9375

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

		Intercept		14122.2409		4335.7918		3.2571		0.0076		4579.2227		23665.2590

		Team Win/Loss Percentage		63.1533		14.9388		4.2275		0.0014		30.2732		96.0334

		Opponent Win/Loss Percentage		10.0958		14.3140		0.7053		0.4953		-21.4090		41.6007

		Games Played		31.5062		177.1298		0.1779		0.8621		-358.3540		421.3664

		Temperature		-55.4609		62.0937		-0.8932		0.3909		-192.1284		81.2065

		Reduced Model

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.6244

		R Square		0.3899

		Adjusted R Square		0.2960

		Standard Error		1795.0421

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		2		26765434.7336		13382717.3668		4.1533		0.0403

		Residual		13		41888289.2039		3222176.0926

		Total		15		68653723.9375

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

		Intercept		16862.4188		6026.4877		2.7981		0.0151		3842.9862		29881.8515

		Games Played		427.7624		229.4603		1.8642		0.0850		-67.9563		923.4810

		Temperature		-72.8770		89.9574		-0.8101		0.4324		-267.2180		121.4641





Sheet2

		Reduced Model

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.6243887956

		R Square		0.389861368

		Adjusted R Square		0.2959938862

		Standard Error		1795.0420865847

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		2		26765434.7335629		13382717.3667814		4.1533165731		0.0402981775

		Residual		13		41888289.2039371		3222176.09261055

		Total		15		68653723.9375

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		16862.4188465944		6026.4877018934		2.7980508184		0.0150859		3842.9862175392		29881.8514756496		3842.9862175392		29881.8514756496

		Games Played		427.762369419		229.4602538481		1.8642111749		0.0850272261		-67.9562753037		923.4810141417		-67.9562753037		923.4810141417

		Temperature		-72.8769712364		89.9573695586		-0.8101278594		0.4324468329		-267.2180153719		121.4640728991		-267.2180153719		121.4640728991





Data

		Game Number		Game Attendance		Team Win/Loss Percentage		Opponent Win/Loss Percentage		Games Played		Temperature

		1		14,502		33.3		80		6		47

		2		12,459		25		50		4		56

		3		15,600		80		66.6		5		55

		4		16,780		75		100		8		60

		5		14,600		60		80		10		55

		6		19,300		100		60		10		49

		7		14,603		66.6		25		3		67

		8		15,789		50		50		6		55

		9		17,800		80		40		10		53

		10		19,450		75		100		8		48

		11		13,890		20		75		5		65

		12		15,097		70		70		10		56

		13		17,666		83.3		66.6		6		60

		14		12,500		20		20		5		59

		15		16,780		80		100		8		46

		16		17,543		80		70		10		50





Description

		Football Attendance at State University

				File:  Football

								Column A:  Game Number

								Column B:  Game Attendance

								Column C:  Win/Loss Percentage

								Column D:  Opponent Win/Loss Percentage

								Column E:  Games Played

								Column F:  Temperature
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Sheet1

		Full Model

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.8805

		R Square		0.7753

		Adjusted R Square		0.6936

		Standard Error		1184.1247

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		4		53230058.9701		13307514.7425		9.4908		0.0014

		Residual		11		15423664.9674		1402151.3607

		Total		15		68653723.9375

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

		Intercept		14122.2409		4335.7918		3.2571		0.0076		4579.2227		23665.2590

		Team Win/Loss Percentage		63.1533		14.9388		4.2275		0.0014		30.2732		96.0334

		Opponent Win/Loss Percentage		10.0958		14.3140		0.7053		0.4953		-21.4090		41.6007

		Games Played		31.5062		177.1298		0.1779		0.8621		-358.3540		421.3664

		Temperature		-55.4609		62.0937		-0.8932		0.3909		-192.1284		81.2065

		Reduced Model

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.6244

		R Square		0.3899

		Adjusted R Square		0.2960

		Standard Error		1795.0421

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		2		26765434.7336		13382717.3668		4.1533		0.0403

		Residual		13		41888289.2039		3222176.0926

		Total		15		68653723.9375

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

		Intercept		16862.4188		6026.4877		2.7981		0.0151		3842.9862		29881.8515

		Games Played		427.7624		229.4603		1.8642		0.0850		-67.9563		923.4810

		Temperature		-72.8770		89.9574		-0.8101		0.4324		-267.2180		121.4641

		F Test Calculation

		MSE(Full)		1402151.3607

		SSR(Full)		53230058.9701

		SSR(Reduced)		26765434.7336

		Number of variables in the Subset, m		2

		Sample Size, n		16

		Number of variables in Full Model, p		4

		Computed F Value		9.4371

		Alpha		0.05

		Numerator df		2

		Denominator df		11

		Critical F Value		3.9823

		p-Value		0.0041

		Decision		Reject Ho





Sheet2

		Reduced Model

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.6243887956

		R Square		0.389861368

		Adjusted R Square		0.2959938862

		Standard Error		1795.0420865847

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		2		26765434.7335629		13382717.3667814		4.1533165731		0.0402981775

		Residual		13		41888289.2039371		3222176.09261055

		Total		15		68653723.9375

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		16862.4188465944		6026.4877018934		2.7980508184		0.0150859		3842.9862175392		29881.8514756496		3842.9862175392		29881.8514756496

		Games Played		427.762369419		229.4602538481		1.8642111749		0.0850272261		-67.9562753037		923.4810141417		-67.9562753037		923.4810141417

		Temperature		-72.8769712364		89.9573695586		-0.8101278594		0.4324468329		-267.2180153719		121.4640728991		-267.2180153719		121.4640728991





Data

		Game Number		Game Attendance		Team Win/Loss Percentage		Opponent Win/Loss Percentage		Games Played		Temperature

		1		14,502		33.3		80		6		47

		2		12,459		25		50		4		56

		3		15,600		80		66.6		5		55

		4		16,780		75		100		8		60

		5		14,600		60		80		10		55

		6		19,300		100		60		10		49

		7		14,603		66.6		25		3		67

		8		15,789		50		50		6		55

		9		17,800		80		40		10		53

		10		19,450		75		100		8		48

		11		13,890		20		75		5		65

		12		15,097		70		70		10		56

		13		17,666		83.3		66.6		6		60

		14		12,500		20		20		5		59

		15		16,780		80		100		8		46

		16		17,543		80		70		10		50





Description

		Football Attendance at State University

				File:  Football

								Column A:  Game Number

								Column B:  Game Attendance

								Column C:  Win/Loss Percentage

								Column D:  Opponent Win/Loss Percentage

								Column E:  Games Played

								Column F:  Temperature
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Data

				Weekly Sales		Shelf Space		Product Placement

				(in hundreds of dollars)		(feet)		(1 = front, 0 = back)

		Store		Y		X1		X2

		1		1.6		5		0

		2		2.2		5		1

		3		1.4		5		0

		4		1.9		10		0

		5		2.4		10		0

		6		2.6		10		1

		7		2.3		15		0

		8		2.7		15		0

		9		2.8		15		1

		10		2.6		20		0

		11		2.9		20		0

		12		3.1		20		1





Regression

		

				SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.9380

				R Square		0.8798

				Adjusted R Square		0.8347

				Standard Error		0.2124

				Observations		12

				ANOVA

						df		SS		MS		F		Significance F

				Regression		3		2.6415		0.8805		19.5125		0.0005

				Residual		8		0.3610		0.0451

				Total		11		3.0025

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

				Intercept		1.2000		0.1840		6.5229		0.0002		0.7758		1.6242

				Shelf Space, X1		0.0820		0.0134		6.1034		0.0003		0.0510		0.1130

				Product Placement, X2		0.7500		0.3186		2.3538		0.0464		0.0152		1.4848

				Interaction, X1X2		-0.0240		0.0233		-1.0314		0.3325		-0.0777		0.0297
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Consumption

Consumption

Expenditures

Income

Expenditures

Income

($,000)

($,000)

Gender

($,000)

($,000)

Gender

  9.0

SUMMARY OUTPUT

Regression Statistics

Multiple R

0.8588759620500444

R Square

0.7376679181873892

Adjusted R Square

0.706805320327082

Standard Error

1.2132279934547194

Observations

20.0

ANOVA

df

SS

MS

F

Significance F

Regression

2.0

70.36282321026322

35.18141160513161

23.90167935720391

1.1487802189133778E-5

Residual

17.0

25.022676789736796

1.4719221641021645

Total

19.0

95.38550000000001

Coefficients

Standard Error

t Stat

P-value

Lower 95%

Upper 95%

Intercept

1.549507229901587

1.761637542499903

0.879583451487253

0.39134933628201374

-2.1672282904230316

5.266242750226206

Income

0.5464178560733622

0.08335813021899904

6.555063730889951

4.90351599480872E-6

0.3705473287836568

0.7222883833630677

Gender

2.392278186697581

0.5748885315593529

4.161290503062673

6.540663711316291E-4

1.1793677133877598

3.605188660007402
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Sheet1

		Full Model

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.8805

		R Square		0.7753

		Adjusted R Square		0.6936

		Standard Error		1184.1247

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		4		53230058.9701		13307514.7425		9.4908		0.0014

		Residual		11		15423664.9674		1402151.3607

		Total		15		68653723.9375

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

		Intercept		14122.2409		4335.7918		3.2571		0.0076		4579.2227		23665.2590

		Team Win/Loss Percentage		63.1533		14.9388		4.2275		0.0014		30.2732		96.0334

		Opponent Win/Loss Percentage		10.0958		14.3140		0.7053		0.4953		-21.4090		41.6007

		Games Played		31.5062		177.1298		0.1779		0.8621		-358.3540		421.3664

		Temperature		-55.4609		62.0937		-0.8932		0.3909		-192.1284		81.2065

		Reduced Model

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.6244

		R Square		0.3899

		Adjusted R Square		0.2960

		Standard Error		1795.0421

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		2		26765434.7336		13382717.3668		4.1533		0.0403

		Residual		13		41888289.2039		3222176.0926

		Total		15		68653723.9375

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

		Intercept		16862.4188		6026.4877		2.7981		0.0151		3842.9862		29881.8515

		Games Played		427.7624		229.4603		1.8642		0.0850		-67.9563		923.4810

		Temperature		-72.8770		89.9574		-0.8101		0.4324		-267.2180		121.4641

		F Test Calculation

		MSE(Full)		1402151.3607

		SSR(Full)		53230058.9701

		SSR(Reduced)		26765434.7336

		Number of variables in the Subset, m		2

		Sample Size, n		16

		Number of variables in Full Model, p		4

		Computed F Value		9.4371

		Alpha		0.05

		Numerator df		2

		Denominator df		11

		Critical F Value		3.9823

		p-Value		0.0041

		Decision		Reject Ho





Sheet2

		Reduced Model

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.6243887956

		R Square		0.389861368

		Adjusted R Square		0.2959938862

		Standard Error		1795.0420865847

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		2		26765434.7335629		13382717.3667814		4.1533165731		0.0402981775

		Residual		13		41888289.2039371		3222176.09261055

		Total		15		68653723.9375

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		16862.4188465944		6026.4877018934		2.7980508184		0.0150859		3842.9862175392		29881.8514756496		3842.9862175392		29881.8514756496

		Games Played		427.762369419		229.4602538481		1.8642111749		0.0850272261		-67.9562753037		923.4810141417		-67.9562753037		923.4810141417

		Temperature		-72.8769712364		89.9573695586		-0.8101278594		0.4324468329		-267.2180153719		121.4640728991		-267.2180153719		121.4640728991





X4

		Regression Analysis

		Temperature and all other X

		Regression Statistics

		Multiple R		0.602529602

		R Square		0.3630419212

		Adjusted R Square		0.2038024015

		Standard Error		5.5050223516

		Observations		16

		VIF		1.5699620326





X3

		Regression Analysis

		Games Played and all other X

		Regression Statistics

		Multiple R		0.7005074217

		R Square		0.4907106479

		Adjusted R Square		0.3633883098

		Standard Error		1.9298130447

		Observations		16

		VIF		1.9635203363





X2

		Regression Analysis

		Opponent Win/Loss Percentage and all other X

		Regression Statistics

		Multiple R		0.4890077915

		R Square		0.2391286202

		Adjusted R Square		0.0489107752

		Standard Error		23.8806968606

		Observations		16

		VIF		1.3142825798





X1

		Regression Analysis

		Team Win/Loss Percentage and all other X

		Regression Statistics

		Multiple R		0.580914071

		R Square		0.3374611579

		Adjusted R Square		0.1718264473

		Standard Error		22.8818467695

		Observations		16

		VIF		1.5093454699





CPD Calculations

		Regression Analysis

		Coefficients of Partial Determination

		Intermediate Calculations

		SSR(X1,X2,X3,X4)		53230058.9701015

		SST		68653723.9375

		SSR(X2,X3,X4)		28171571.6833854		SSR(X1 | X2,X3,X4)		25058487.2867162

		SSR(X1,X3,X4)		52532536.1143275		SSR(X2 | X1,X3,X4)		697522.855774023

		SSR(X1,X2,X4)		53185697.66978		SSR(X3 | X1,X2,X4)		44361.3003214747

		SSR(X1,X2,X3)		52111462.7835598		SSR(X4 | X1,X2,X3)		1118596.18654176

		Coefficients

		r2 Y1.234		0.6190008656

		r2 Y2.134		0.043267460

		r2 Y3.124		0.0028679354

		r2 Y4.123		0.0676205131





NOTX4

		Regression Analysis

		All but Temperature

		Regression Statistics

		Multiple R		0.8712335324

		R Square		0.759047868

		Adjusted R Square		0.698809835

		Standard Error		1174.1046643414

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		3		52111462.7835598		17370487.5945199		12.6008076643		0.0005111287

		Residual		12		16542261.1539402		1378521.76282835

		Total		15		68653723.9375

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

		Intercept		10376.8963150272		1093.2122550369		9.4921148818		0.0000006271		7994.9914689352		12758.8011611192

		Team Win/Loss Percentage		63.1080222036		14.8123041825		4.2605135181		0.0011065094		30.8347843657		95.3812600415

		Opponent Win/Loss Percentage		13.8535340209		13.5659522911		1.0211987868		0.3273072957		-15.704136372		43.4112044139

		Games Played		94.2428874133		161.2319866966		0.5845173116		0.5696988233		-257.0514277466		445.5372025731





NOTX3

		Regression Analysis

		All but Games Played

		Regression Statistics

		Multiple R		0.880167606

		R Square		0.7746950146

		Adjusted R Square		0.7183687683

		Standard Error		1135.3423223754

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		3		53185697.66978		17728565.8899267		13.7537127877		0.0003445257

		Residual		12		15468026.26772		1289002.18897666

		Total		15		68653723.9375

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

		Intercept		14482.1936159535		3676.5848741814		3.9390342156		0.0019663292		6471.6034597122		22492.7837721948

		Temperature		-59.8405927325		54.654681844		-1.0948850256		0.2950563689		-178.9229126993		59.2417272343

		Team Win/Loss Percentage		64.4431907787		12.5223781472		5.1462421931		0.0002424878		37.1592730803		91.727108477

		Opponent Win/Loss Percentage		10.4787991899		13.5681127882		0.7723107372		0.4548725988		-19.0835785219		40.0411769018





NOTX2

		Regression Analysis

		All but Opponent Win/Loss Percentage

		Regression Statistics

		Multiple R		0.8747463403

		R Square		0.7651811599

		Adjusted R Square		0.7064764499

		Standard Error		1159.0652779709

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		3		52532536.1143275		17510845.3714425		13.0344083055		0.0004393209

		Residual		12		16121187.8231725		1343432.31859771

		Total		15		68653723.9375

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

		Intercept		15316.0127770905		3907.3127025419		3.9198328731		0.0020357345		6802.7098768528		23829.3156773283

		Games Played		50.2986904654		171.4084673164		0.293443441		0.7741963431		-323.1682708506		423.7656517815

		Temperature		-68.3331471864		58.0950696932		-1.1762297136		0.2623103065		-194.9114282099		58.2451338371

		Team Win/Loss Percentage		63.8852409585		14.5873246977		4.3795035952		0.0008970849		32.1021913001		95.6682906169





NOTX1

		Regression Analysis

		All but Team Win/Loss Percentage

		Regression Statistics

		Multiple R		0.6405801676

		R Square		0.4103429511

		Adjusted R Square		0.2629286889

		Standard Error		1836.7124673837

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		3		28171571.6833854		9390523.89446179		2.783604143		0.0864710383

		Residual		12		40482152.2541146		3373512.68784289

		Total		15		68653723.9375

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

		Intercept		15146.4712592239		6714.7994212512		2.2556848402		0.0435485407		516.180381746		29776.7621367019

		Opponent Win/Loss Percentage		14.2996576997		22.1489429875		0.6456135495		0.5306813611		-33.9587426198		62.5580580192

		Games Played		395.0190334768		240.202208487		1.6445270673		0.1259901326		-128.3366111394		918.374678093

		Temperature		-54.5710663487		96.3139000083		-0.566595957		0.5814315301		-264.4210237735		155.278891076





MR

		Regression Analysis

		Regression Statistics

		Multiple R		0.880534596

		R Square		0.7753411748

		Adjusted R Square		0.6936470565

		Standard Error		1184.1247234445

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		4		53230058.9701015		13307514.7425254		9.4907833175		0.0014279931

		Residual		11		15423664.9673985		1402151.36067259

		Total		15		68653723.9375

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

		Intercept		14122.2408585489		4335.7917653074		3.2571307902		0.0076378234		4579.222699491		23665.2590176068

		Team Win/Loss Percentage		63.1532534823		14.9388013722		4.2274645675		0.0014184531		30.2731567235		96.033350241

		Opponent Win/Loss Percentage		10.0958200866		14.3139610168		0.7053128114		0.4952802796		-21.409011627		41.6006518003

		Games Played		31.5062179593		177.1297820034		0.1778708109		0.8620576756		-358.3540008117		421.3664367303

		Temperature		-55.4609057042		62.0937286146		-0.8931804699		0.3908827684		-192.128350039		81.2065386307





Data

		Game Number		Game Attendance		Team Win/Loss Percentage		Opponent Win/Loss Percentage		Games Played		Temperature

		1		14,502		33.3		80		6		47

		2		12,459		25		50		4		56

		3		15,600		80		66.6		5		55

		4		16,780		75		100		8		60

		5		14,600		60		80		10		55

		6		19,300		100		60		10		49

		7		14,603		66.6		25		3		67

		8		15,789		50		50		6		55

		9		17,800		80		40		10		53

		10		19,450		75		100		8		48

		11		13,890		20		75		5		65

		12		15,097		70		70		10		56

		13		17,666		83.3		66.6		6		60

		14		12,500		20		20		5		59

		15		16,780		80		100		8		46

		16		17,543		80		70		10		50





Description
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				File:  Football

								Column A:  Game Number

								Column B:  Game Attendance

								Column C:  Win/Loss Percentage

								Column D:  Opponent Win/Loss Percentage

								Column E:  Games Played

								Column F:  Temperature
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Sheet1

		Full Model

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.8805

		R Square		0.7753

		Adjusted R Square		0.6936

		Standard Error		1184.1247

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		4		53230058.9701		13307514.7425		9.4908		0.0014

		Residual		11		15423664.9674		1402151.3607

		Total		15		68653723.9375

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

		Intercept		14122.2409		4335.7918		3.2571		0.0076		4579.2227		23665.2590

		Team Win/Loss Percentage		63.1533		14.9388		4.2275		0.0014		30.2732		96.0334

		Opponent Win/Loss Percentage		10.0958		14.3140		0.7053		0.4953		-21.4090		41.6007

		Games Played		31.5062		177.1298		0.1779		0.8621		-358.3540		421.3664

		Temperature		-55.4609		62.0937		-0.8932		0.3909		-192.1284		81.2065

		Reduced Model

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.6244

		R Square		0.3899

		Adjusted R Square		0.2960

		Standard Error		1795.0421

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		2		26765434.7336		13382717.3668		4.1533		0.0403

		Residual		13		41888289.2039		3222176.0926

		Total		15		68653723.9375

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

		Intercept		16862.4188		6026.4877		2.7981		0.0151		3842.9862		29881.8515

		Games Played		427.7624		229.4603		1.8642		0.0850		-67.9563		923.4810

		Temperature		-72.8770		89.9574		-0.8101		0.4324		-267.2180		121.4641





Sheet2

		Reduced Model

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.6243887956

		R Square		0.389861368

		Adjusted R Square		0.2959938862

		Standard Error		1795.0420865847

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		2		26765434.7335629		13382717.3667814		4.1533165731		0.0402981775

		Residual		13		41888289.2039371		3222176.09261055

		Total		15		68653723.9375

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		16862.4188465944		6026.4877018934		2.7980508184		0.0150859		3842.9862175392		29881.8514756496		3842.9862175392		29881.8514756496

		Games Played		427.762369419		229.4602538481		1.8642111749		0.0850272261		-67.9562753037		923.4810141417		-67.9562753037		923.4810141417

		Temperature		-72.8769712364		89.9573695586		-0.8101278594		0.4324468329		-267.2180153719		121.4640728991		-267.2180153719		121.4640728991





Data

		Game Number		Game Attendance		Team Win/Loss Percentage		Opponent Win/Loss Percentage		Games Played		Temperature

		1		14,502		33.3		80		6		47

		2		12,459		25		50		4		56

		3		15,600		80		66.6		5		55

		4		16,780		75		100		8		60

		5		14,600		60		80		10		55

		6		19,300		100		60		10		49

		7		14,603		66.6		25		3		67

		8		15,789		50		50		6		55

		9		17,800		80		40		10		53

		10		19,450		75		100		8		48

		11		13,890		20		75		5		65

		12		15,097		70		70		10		56

		13		17,666		83.3		66.6		6		60

		14		12,500		20		20		5		59

		15		16,780		80		100		8		46

		16		17,543		80		70		10		50





Description

		Football Attendance at State University

				File:  Football

								Column A:  Game Number

								Column B:  Game Attendance

								Column C:  Win/Loss Percentage

								Column D:  Opponent Win/Loss Percentage

								Column E:  Games Played

								Column F:  Temperature
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Data

		Calories		Fat		Calories		Fat

		270		18		190		10

		150		8		190		10

		170		10		160		8

		140		8		170		9

		160		9		150		8

		150		9		150		8

		160		9		110		3

		290		17		180		9

		170		9
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Sheet1

		

				SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.8270

				R Square		0.6839

				Adjusted R Square		0.6523

				Standard Error		0.3081

				Observations		12

				ANOVA

						df		SS		MS		F		Significance F

				Regression		1		2.0535		2.0535		21.6386		0.0009

				Residual		10		0.9490		0.0949

				Total		11		3.0025

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

				Intercept		1.4500		0.2178		6.6566		0.0001		0.9646		1.9354

				Shelf Space		0.0740		0.0159		4.6517		0.0009		0.0386		0.1094





Sheet2

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.8270006398

		R Square		0.6839300583

		Adjusted R Square		0.6523230641

		Standard Error		0.308058436

		Observations		12

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		2.0535		2.0535		21.6385669125		0.0009056558

		Residual		10		0.949		0.0949

		Total		11		3.0025

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		1.45		0.2178302091		6.6565606577		0.0000566278		0.964643964		1.935356036		0.964643964		1.935356036

		Shelf Space		0.074		0.0159080692		4.6517273042		0.0009056558		0.0385546068		0.1094453932		0.0385546068		0.1094453932

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Weekly Sales		Residuals		Standard Residuals				Percentile		Weekly Sales

		1		1.82		-0.22		-0.7490				4.17		1.4

		2		1.82		0.38		1.2937				12.50		1.6

		3		1.82		-0.42		-1.4299				20.83		1.9

		4		2.19		-0.29		-0.9873				29.17		2.2

		5		2.19		0.21		0.7150				37.50		2.3

		6		2.19		0.41		1.3959				45.83		2.4

		7		2.56		-0.26		-0.8852				54.17		2.6

		8		2.56		0.14		0.4766				62.50		2.6

		9		2.56		0.24		0.8171				70.83		2.7

		10		2.93		-0.33		-1.1235				79.17		2.8

		11		2.93		-0.03		-0.1021				87.50		2.9

		12		2.93		0.17		0.5788				95.83		3.1
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Scatter

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.8270006398

		R Square		0.6839300583

		Adjusted R Square		0.6523230641

		Standard Error		0.308058436

		Observations		12

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		2.0535		2.0535		21.6385669125		0.0009056558

		Residual		10		0.949		0.0949

		Total		11		3.0025

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		1.45		0.2178302091		6.6565606577		0.0000566278		0.964643964		1.935356036		0.964643964		1.935356036

		Shelf Space		0.074		0.0159080692		4.6517273042		0.0009056558		0.0385546068		0.1094453932		0.0385546068		0.1094453932

		PROBABILITY OUTPUT

		Percentile		Weekly Sales

		4.1666666667		1.4

		12.5		1.6

		20.8333333333		1.9

		29.1666666667		2.2

		37.5		2.3

		45.8333333333		2.4

		54.1666666667		2.6

		62.5		2.6

		70.8333333333		2.7

		79.1666666667		2.8

		87.5		2.9

		95.8333333333		3.1
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Residual Plot for X1 

				Shelf Space		Weekly Sales

				5		1.6

				5		2.2

				5		1.4

				10		1.9

				10		2.4

				10		2.6

				15		2.3

				15		2.7

				15		2.8

				20		2.6

				20		2.9

				20		3.1
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DataCopy2

		-1.4260785974

		-1.0200756151

		-0.7363155419

		-0.5024025995

		-0.2933813903
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		0.0965587788
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Residuals
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NOTX1

				Shelf Space		Weekly Sales

				5		1.6

				5		2.2

				5		1.4

				10		1.9

				10		2.4

				10		2.6

				15		2.3

				15		2.7

				15		2.8

				20		2.6

				20		2.9

				20		3.1





DataCopy3

		Weekly Sales		Shelf Space

		1.6		5

		2.2		5

		1.4		5

		1.9		10

		2.4		10

		2.6		10

		2.3		15

		2.7		15

		2.8		15

		2.6		20

		2.9		20

		3.1		20





Estimate

				Shelf Space		Weekly Sales		(X-XBar)^2

				5		1.6		56.25

				5		2.2		56.25

				5		1.4		56.25

				10		1.9		6.25

				10		2.4		6.25

				10		2.6		6.25

				15		2.3		6.25

				15		2.7		6.25

				15		2.8		6.25

				20		2.6		56.25

				20		2.9		56.25

				20		3.1		56.25





SLR

		Confidence Interval Estimate

		Data

		X Value		8

		Confidence Level		95%

		Intermediate Calculations

		Sample Size		12

		Degrees of Freedom		10

		t Value		2.2281

		Sample Mean		12.50

		Sum of Squared Difference		375

		Standard Error of the Estimate		0.3081

		h Statistic		0.1373

		Average Predicted Y (YHat)		2.0420

		For Average Predicted Y (YHat)

		Interval Half Width		0.2544

		Confidence Interval Lower Limit		1.7876

		Confidence Interval Upper Limit		2.2964

		For Individual Response Y

		Interval Half Width		0.7320

		Prediction Interval Lower Limit		1.3100

		Prediction Interval Upper Limit		2.7740





Data

		Regression Analysis

		Regression Statistics

		Multiple R		0.8270006398

		R Square		0.6839300583

		Adjusted R Square		0.6523230641

		Standard Error		0.308058436

		Observations		12

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		2.0535		2.0535		21.6385669125		0.0009056558

		Residual		10		0.949		0.0949

		Total		11		3.0025

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

		Intercept		1.45		0.2178302091		6.6565606577		0.0000566278		0.964643964		1.935356036

		Shelf Space		0.074		0.0159080692		4.6517273042		0.0009056558		0.0385546068		0.1094453932





		Store		Shelf Space		Weekly Sales

		1		5		1.6

		2		5		2.2

		3		5		1.4

		4		10		1.9

		5		10		2.4

		6		10		2.6

		7		15		2.3

		8		15		2.7

		9		15		2.8

		10		20		2.6

		11		20		2.9

		12		20		3.1
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Data

				Shelf Space,		Weekly Sales, Y

		Store		X (Feet)		(Hundreds of Dollars)

		1		5		1.6

		2		5		2.2

		3		5		1.4

		4		10		1.9

		5		10		2.4

		6		10		2.6

		7		15		2.3

		8		15		2.7

		9		15		2.8

		10		20		2.6

		11		20		2.9

		12		20		3.1
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_972634151.xls
Sheet: Data

Sheet: Result

Delivery

Number of

Shipping

Delivery

Number of

Shipping

Observation

Time (Y)

Options (X1)

Mileage (X2)

Observation

Time (Y)

Options (X1)

Mileage (X2)

SUMMARY OUTPUT

Regression Statistics

Multiple R

0.9882010792885395

R Square

0.9765413731070343

Adjusted R Square

0.9729323535850395

Standard Error

2.3486988609374664

Observations

16.0

ANOVA

df

SS

MS

F

Significance F

Regression

2.0

2985.2869775882036

1492.6434887941018

270.5835662998275

2.5525062925111117E-11

Residual

13.0

71.71302241179639

5.516386339368953

Total

Coefficients

Standard Error

t Stat

P-value

Lower 95%

Upper 95%

Intercept

16.195668205668763

2.1507020974172733

7.530409825292752

4.30869277926087E-6

11.549359701016103

20.841976710321426

No. of Options (X1)

2.0377858467516003

0.09030933892897158

22.564508509516624

8.246834077141967E-12

1.8426844191670297

2.232887274336171

Shipping Mileage (X2)

0.562619170795346

0.17342547879492595

3.244155211245736

0.0063998265872620376

0.18795627442491133

0.9372820671657806


_973246329.xls
Sheet: Data

Sheet: Regression

Weekly Sales

Shelf Space

Product Placement

(in hundreds of dollars)

(feet)

(1 = front, 0 = back)

Store

Y

X1

X2

SUMMARY OUTPUT

Regression Statistics

Multiple R

0.9379588802016904

R Square

0.879766860949209

Adjusted R Square

0.8346794338051623

Standard Error

0.21242645786248007

Observations

12.0

ANOVA

df

SS

MS

F

Significance F

Regression

3.0

2.6415

0.8805000000000001

19.512465373961213

4.888902725285867E-4

Residual

8.0

0.36100000000000015

0.04512500000000002

Total

Coefficients

Standard Error

t Stat

P-value

Lower 95%

Upper 95%

Intercept

1.2

0.18396670894485243

6.522919319928274

1.8362048207166151E-4

0.7757717340934551

1.624228265906544

Shelf Space, X1

0.08200000000000003

0.013435028842544413

6.10344800603125

2.8837345091981806E-4

0.05101874789755814

0.11298125210244192

Product Placement, X2

0.7500000000000033

0.31863968679372034

2.3537557657892605

0.046408375113578544

0.015215089443028412

1.4847849105569781

Interaction, X1X2

-0.024000000000000223

0.023270152556440216

-1.0313641022245046

0.33253943685191534

-0.07766110272352969

0.029661102723529252


_973246615.unknown

_973168443.xls
Sheet: Data

Sheet: Regression

Sheet: Sheet3

Sheet: Sheet4

Sheet: Sheet5

Sheet: Sheet6

Sheet: Sheet7

Sheet: Sheet8

Sheet: Sheet9

Sheet: Sheet10

Sheet: Sheet11

Sheet: Sheet12

Sheet: Sheet13

Sheet: Sheet14

Sheet: Sheet15

Sheet: Sheet16

Consumption

Income

Gender

SUMMARY OUTPUT

Regression Statistics

Multiple R

0.8588759620500444

R Square

0.7376679181873892

Adjusted R Square

0.706805320327082

Standard Error

1.2132279934547194

Observations

20.0

ANOVA

df

SS

MS

F

Significance F

Regression

2.0

70.36282321026322

35.18141160513161

23.90167935720391

1.1487802189133778E-5

Residual

17.0

25.022676789736796

1.4719221641021645

Total

19.0

95.38550000000001

Coefficients

Standard Error

t Stat

P-value

Lower 95%

Upper 95%

Intercept

1.549507229901587

1.761637542499903

0.879583451487253

0.39134933628201374

-2.1672282904230316

5.266242750226206

Income

0.5464178560733622

0.08335813021899904

6.555063730889951

4.90351599480872E-6

0.3705473287836568

0.7222883833630677

Gender

2.392278186697581

0.5748885315593529

4.161290503062673

6.540663711316291E-4

1.1793677133877598

3.605188660007402
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Sheet: Data

Sheet: Result

Delivery

Number of

Shipping

Delivery

Number of

Shipping

Observation

Time (Y)

Options (X1)

Mileage (X2)

Observation

Time (Y)

Options (X1)

Mileage (X2)

SUMMARY OUTPUT

Regression Statistics

Multiple R

0.9882010792885395

R Square

0.9765413731070343

Adjusted R Square

0.9729323535850395

Standard Error

2.3486988609374664

Observations

16.0

ANOVA

df

SS

MS

F

Significance F

Regression

2.0

2985.2869775882036

1492.6434887941018

270.5835662998275

2.5525062925111117E-11

Residual

13.0

71.71302241179639

5.516386339368953

Total

Coefficients

Standard Error

t Stat

P-value

Lower 95%

Upper 95%

Intercept

16.195668205668763

2.1507020974172733

7.530409825292752

4.30869277926087E-6

11.549359701016103

20.841976710321426

No. of Options (X1)

2.0377858467516003

0.09030933892897158

22.564508509516624

8.246834077141967E-12

1.8426844191670297

2.232887274336171

Shipping Mileage (X2)

0.562619170795346

0.17342547879492595

3.244155211245736

0.0063998265872620376

0.18795627442491133

0.9372820671657806


