[bookmark: _GoBack]Exercise 10 - Regression Analysis using SPSS
 
Objectives: Regression analysis is the next step up after correlation; it is used when we want to predict the value of a variable based on the value of another variable. In this case, the variable we are using to predict the other variable's value is called the independent variable or sometimes the predictor variable. The variable we are wishing to predict is called the dependent variable or sometimes the outcome variable.
Example: You are interested in determining whether job attitudes (job satisfaction, perceived fairness, intention to quit and number of sales calls) affect sales people’s performance. 
Assumptions: Variables are measured at the interval or ratio level (continuous); Variables are approximately normally distributed; there is a linear relationship between the two variables.

Procedure
1. Click Analyze > Regression > Linear... on the top menu. 
2. You will be presented with a dialog box.
3. Transfer the independent (predictor) variable, Income, into the "Independent(s):" box and the dependent (outcome) variable, Price, into the "Dependent:" box. You can do this by either drag-and-dropping or by using the buttons. 

4. Click the button. 
Output of Linear Regression Analysis
SPSS will generate quite a few tables in its results section for a linear regression. In this session, we are going to look at the important tables. The first table of interest is the Model Summary table. This table provides the R and R2 value. The R value is 0.734, which represents the simple correlation and, therefore, indicates a high degree of correlation. The R2 value indicates how much of the dependent variable, sales_1, can be explained by the independent variables, job attitudes and number of sales calls. In this case, 53.8% can be explained, which is acceptable.

	Model Summary

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

	1
	.734a
	.538
	.430
	1755.50691

	a. Predictors: (Constant), Number customer visited, Intention to Quit, Equity, Job Satisfaction


The next table is the ANOVA table. This table indicates that the regression model predicts the outcome variable significantly well. How do we know this? Look at the "Regression" row and go to the Sig. column. This indicates the statistical significance of the regression model that was applied. Here, P < 0.008 which is less than 0.05 and indicates that, overall, the model applied is significantly good enough in predicting the outcome variable.

	ANOVAb

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	6.106E7
	4
	1.526E7
	4.953
	.008a

	
	Residual
	5.239E7
	17
	3081804.497
	
	

	
	Total
	1.134E8
	21
	
	
	

	a. Predictors: (Constant), Number customer visited, Intention to Quit, Equity, Job Satisfaction

	b. Dependent Variable: Last month sales


The table below, Coefficients, provides us with information on each predictor variable. This provides us with the information necessary to predict dependent variable from independent variables. 
The unstandardized coefficients are the coefficients of the estimated regression model. Thus, the regression model is given by:

Y= 444.19 + (188.65) Xjb + (-186.74) Xeq + (214.42)Xiq + (94.09)Xsc 
The unstandardized coefficients indicate how much the dependent variable (sales volume) varies with an independent variable, when all other independent variables are held constant.

If all bi are significant (p <0.05), the predicted sales volume for a person with job satisfaction of 4, equity of 3, intention to quit of 4 and number of sales calls of 50 will be

Y= 444.19 + (188.65) 4 + (-186.74) 3 + (214.42)4 + (94.09)50 = 6,200.75

Since all bi except number of sales calls are not significant, the predicted sales volume for person with job satisfaction of 4, equity of 3, intention to quit of 4 and number of sales calls of 50 will be

Y= 444.19 + (0) 4 + (0) 3 + (0)4 + (94.09)50 = 5148.69
Note that the intercept here gives the predicted sales volume of $444.19 for what would be a person with no sales calls. It is debateable whether this makes any sense and can be dismissed by the fact that these values of the independent variables are an extrapolation from what we have observed.

Comparing standardized regression coefficients
We cannot compare the unstandardized coefficients as they are measured in different units. Instead, we can compare the standardized values. The beta value in the coefficients output gives the partial effect of each independent variable in standard units. As they are standardized in this way you can compare their impacts on the dependent variable.
We can see that the number of sales calls is the best predictor of sales volume (p = 0.002) whereas job attitudes (job satisfaction, perceived fairness and intention to quit do not have any impact (p > 0.05).
	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	444.191
	4131.189
	
	.108
	.916

	
	Job Satisfaction
	188.652
	594.575
	.089
	.317
	.755

	
	Equity
	-186.743
	664.803
	-.074
	-.281
	.782

	
	Intention to Quit
	214.419
	521.546
	.109
	.411
	.686

	
	Number customer visited
	94.090
	26.412
	.689
	3.562
	.002

	a. Dependent Variable: Last month sales
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