		SpringA2019
PSY330: M6 Assignment (40 points)

[bookmark: _Hlk533683927]INSTRUCTION:

1. Use this Word document to type out all the answers. Each answer should be supported by pasting the relevant SPSS output table(s) in this document, or type out calculation process if manual calculation was needed.
2. Download the Excel data file in Canvas for this assignment and import the data into SPSS.
3. Required documents to submit: (Include your name in all file names)
· This Word document with answers and supporting tables/calculations
· SPSS data file(s) (.sav format)
· SPSS output file(s) (.spv format or exported into Word format)
	Note: No grade is earned if any document is missing.
4. Review the module “Assignment Guides” for guidelines and tutorials.

Q1. Perform and Interpret a Multiple Linear Regression (20 points total)
Create an SPSS data file using the Q1 worksheet in the Excel file provided this week. 

A. Building a multiple regression model to examine the factors related to “acceleration.”
1. The data set contains the variable “acceleration” and three other variables that may be related to “acceleration.” Examine the relationships among these four variables using bivariate correlations. Be sure to paste the correlation matrix (table) here. (1 points)

	Correlations

	
	engine
	horsepower
	weight
	acceleration

	engine
	Pearson Correlation
	1
	.895**
	.931**
	-.577**

	
	Sig. (2-tailed)
	
	.000
	.000
	.000

	
	N
	307
	307
	307
	307

	horsepower
	Pearson Correlation
	.895**
	1
	.860**
	-.712**

	
	Sig. (2-tailed)
	.000
	
	.000
	.000

	
	N
	307
	307
	307
	307

	weight
	Pearson Correlation
	.931**
	.860**
	1
	-.448**

	
	Sig. (2-tailed)
	.000
	.000
	
	.000

	
	N
	307
	307
	307
	307

	acceleration
	Pearson Correlation
	-.577**
	-.712**
	-.448**
	1

	
	Sig. (2-tailed)
	.000
	.000
	.000
	

	
	N
	307
	307
	307
	307

	**. Correlation is significant at the 0.01 level (2-tailed).





2. Select two predictors for the outcome variable “acceleration”, then explain your rationale for selecting those predictors.  
(4 points total: 2 points for the two predictors, 2 points for rationale)
Solution
The two predictors for acceleration are engine and horsepower. The rational for selecting the two variables is because they have significant strong relationship with acceleration. Correlation coefficient between acceleration and horsepower is -0.712 while that of acceleration and engine is -0.577.   

B. Perform a multiple linear regression analysis in SPSS.
1. Choose either ENTER or STEPWISE as the method of adding predictors to the model. Explain your rationale. (2 points)
Solution
I would choose enter regression method since the predictors are only two. Stepwise method is used when the predictors are more than two in order to include the only significant variables. 
2. Report the omnibus test result on the regression model, including F, p, and adjusted R2. Be sure to paste the relevant tables to support your answer. (2 points)
Solution 

	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.725a
	.525
	.522
	1.9058402

	a. Predictors: (Constant), horsepower, engine



	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	1220.044
	2
	610.022
	167.947
	.000b

	
	Residual
	1104.197
	304
	3.632
	
	

	
	Total
	2324.241
	306
	
	
	

	a. Dependent Variable: acceleration

	b. Predictors: (Constant), horsepower, engine




3. Explain what the omnibus result mean in words. (2 points)
solution

From the omnibus test above, F(2, 306) = 167.947, p < 0.000 which implies that the model fits well. Adjusted R-squared is 0.522 (52.2%), which implies 52.2% variation is explained by outcome variables. 
4. Report the unstandardized regression equation, based on the SPSS output. Proper symbols should be used in the equations. Be sure to paste the relevant output table(s) here to support your answer. (2 points)
Solution 

	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	21.126
	.346
	
	61.085
	.000

	
	engine
	.008
	.002
	.304
	3.421
	.001

	
	horsepower
	-.068
	.006
	-.984
	-11.081
	.000

	a. Dependent Variable: acceleration



5. Report the statistics on each predictor variable, including , t, and p. (3 points)
Solution 
For the variable engine the  is 0.008 which implies that a unit increase in number of cubic centimeters per cylinder will lead to 0.008 increase in acceleration. Test statistics value, t = 3.421, p < 0.001. Since p-value is less than alpha (0.05) we deduce that engine is a significant predictor of acceleration. Beta value for variable horsepower is -0.068 which implies that a nit increase in measure of engine power will reduce acceleration by 0.068. The variable’s t-value = -11.081, p < 0.000. This implies that the variable is statistically significant at 95% confidence level. 

6. Discuss the relative contributions of the two predictors in the model. Which is the stronger predictor? (2 points)
Solution 
The regression coefficient for engine is 0.008 which implies a unit increase in number of cubic centimeters will lead to 0.008 increase in acceleration. Coefficient for horsepower is -0.068 which implies that nit increase in measure of engine power will reduce acceleration by 0.068. Of the two variables horsepower contributes to acceleration more that engine cubic centimeters. 

7. Should you be concerned about multicollinearity in this model? Why or why not? (2 points)
Solution
We should be concerned about multicollinearity in the model since it might lead to inflated coefficients. 

C. Compare the result of this multiple regression analysis with the result of the bivariate correlations performed previously in Q1A1. Discuss your observations from this comparison in terms of similarities and differences. (2 points: 1 for similarities, 1 for differences)
Solution
The results from previous analysis are similar to the current analysis in that both show a negative relationship between acceleration and engine. The difference between the two is that regression coefficient of the previous analysis is -0.015 while the current regression coefficient is 0.008.

Q2. Perform and Interpret a Multiple Linear Regression (20 points total)
Create an SPSS data file from the Q2 worksheet in the Excel file provided this week. The data set contains information about the chain stores of a retail company. The company analyst collected data on a set of variables that are hypothesized to contribute to the annual net sales amount (this is the outcome variable). (1 point: deduct .5 for each error, up to 1 point total)

A. Preliminary analysis to explore the data.
1. Perform bivariate correlations among all variables in the data set and paste the table here. (1 points)

	Correlations

	
	netsales
	sqft
	inventory
	adcost
	sizeofarea
	competitors

	netsales
	Pearson Correlation
	1
	.895**
	.946**
	.913**
	.951**
	.139

	
	Sig. (2-tailed)
	
	.000
	.000
	.000
	.000
	.490

	
	N
	27
	27
	27
	27
	27
	27

	sqft
	Pearson Correlation
	.895**
	1
	.844**
	.749**
	.838**
	.231

	
	Sig. (2-tailed)
	.000
	
	.000
	.000
	.000
	.246

	
	N
	27
	27
	27
	27
	27
	27

	inventory
	Pearson Correlation
	.946**
	.844**
	1
	.906**
	.864**
	.060

	
	Sig. (2-tailed)
	.000
	.000
	
	.000
	.000
	.765

	
	N
	27
	27
	27
	27
	27
	27

	adcost
	Pearson Correlation
	.913**
	.749**
	.906**
	1
	.795**
	-.005

	
	Sig. (2-tailed)
	.000
	.000
	.000
	
	.000
	.980

	
	N
	27
	27
	27
	27
	27
	27

	sizeofarea
	Pearson Correlation
	.951**
	.838**
	.864**
	.795**
	1
	.166

	
	Sig. (2-tailed)
	.000
	.000
	.000
	.000
	
	.409

	
	N
	27
	27
	27
	27
	27
	27

	competitors
	Pearson Correlation
	.139
	.231
	.060
	-.005
	.166
	1

	
	Sig. (2-tailed)
	.490
	.246
	.765
	.980
	.409
	

	
	N
	27
	27
	27
	27
	27
	27

	**. Correlation is significant at the 0.01 level (2-tailed).





2. Describe the correlations you see. Are there any red flags (or concerns with the relationships among certain predictor variables)? Why or why not?
(2 points)
Solution 
Correlation for all variables are significant at 99% confidence level part from correlation coefficients for competitors and all other variables. Red flags need to be raised for correlation coefficients for variable competitors since its coefficients are not significant. 


B. Perform a multiple linear regression analysis in SPSS, using all five predictors for the outcome of annual net sales amount.
1. Choose either ENTER or STEPWISE as the method of adding predictors to the model. Explain your rationale. (2 points)
Solution 
I would choose stepwise method since the analysis contains more predictor variable hence stepwise method will assist us to choose only significant variables. 

2. Report the omnibus test result on the regression model, including F, p, and adjusted R2 (2 points)
Solution 

	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.951a
	.904
	.901
	59.713

	2
	.986b
	.971
	.969
	33.313

	3
	.993c
	.986
	.984
	24.000

	a. Predictors: (Constant), sizeofarea

	b. Predictors: (Constant), sizeofarea, adcost

	c. Predictors: (Constant), sizeofarea, adcost, sqft



	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	843978.380
	1
	843978.380
	236.700
	.000b

	
	Residual
	89140.139
	25
	3565.606
	
	

	
	Total
	933118.519
	26
	
	
	

	2
	Regression
	906483.639
	2
	453241.819
	408.404
	.000c

	
	Residual
	26634.880
	24
	1109.787
	
	

	
	Total
	933118.519
	26
	
	
	

	3
	Regression
	919870.890
	3
	306623.630
	532.348
	.000d

	
	Residual
	13247.628
	23
	575.984
	
	

	
	Total
	933118.519
	26
	
	
	

	a. Dependent Variable: netsales

	b. Predictors: (Constant), sizeofarea

	c. Predictors: (Constant), sizeofarea, adcost

	d. Predictors: (Constant), sizeofarea, adcost, sqft




3. Explain what the omnibus result mean in words. (2 points)
Solution
From the stepwise method regression output the best estimation is the third one for size of the area served by the store (sizeofarea), advertisement cost (adcost) and square footage of store (sqft). The value of adjusted r-squared is 0.984 which implies that output variation is explained by 98.4%. F(3, 26) = 532.348, p < 0.000, Which implies the model fits well since p-value is less than alpha (0.05). 
4. Report the unstandardized regression equation, based on the SPSS output. Proper symbols should be used in the equations. (2 points)
Solution 

	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	-51.338
	24.894
	
	-2.062
	.050

	
	sizeofarea
	35.052
	2.278
	.951
	15.385
	.000

	2
	(Constant)
	-103.603
	15.537
	
	-6.668
	.000

	
	sizeofarea
	22.532
	2.097
	.611
	10.743
	.000

	
	adcost
	21.434
	2.856
	.427
	7.505
	.000

	3
	(Constant)
	-100.570
	11.211
	
	-8.971
	.000

	
	sizeofarea
	17.016
	1.895
	.462
	8.978
	.000

	
	adcost
	18.895
	2.124
	.376
	8.896
	.000

	
	sqft
	21.346
	4.428
	.227
	4.821
	.000

	a. Dependent Variable: netsales



 
Replacing the above model with the output: -
 
Whereby x1 = sizeofarea, x2 = adcost and x3=sqft 


5. Report the statistics on each predictor variable, including , t, and p. (3 points)
Solution
For the variable size of area covered as a beta coefficient of 17.016 which implies that a unit increase in the area covered by the store increases by one-unit net sales increases by 17.016. The test statistics, t = 8.978, p < 0.000 which implies the regression coefficient is significant at 95% confidence interval. For the advertising cost variable, the beta is 18.895 and the test statistic, t = 8.896, p < 0.000. The result implies that the variable is statistically significant at 5% confidence level. Regression coefficient for square footage of the floor is 21.346, t = 4.821 and p < 0.000. The variable is statistically significant at 95% confidence level. 

6. Discuss the relative contributions of the five predictors in the model. Which is the strongest predictor? (3 points)
Solution 
For the variable size of area covered as a beta coefficient of 17.016 which implies that a unit increase in the area covered by the store increases by one-unit net sales increases by 17.016. Beta vale for advertising cost is 18.895 which implies that a unit increase in advertising cost increases net sales by 18.095. lastly, square footage increases net sales by 21.346. The strongest predictor is size of the area served by the store. 
7. Should you be concerned about multicollinearity in this model? Why or why not? (2 points)
Solution 
[bookmark: _GoBack]We should not be worried about multicollinearity for the model since none fitting variables were removed. 


