SPSS for Windows 13.0  – Correlation and Regression

We’re going to use the bpdat data set for analyses in this exercise

Pearson Correlation Coefficient

· Click Analyze

· Click Correlate

· Click Bivariate

· Let’s say you want to get the correlation between scores for systolic blood pressure and diastolic blood pressure at time 1.  At the Bivariate Correlations window, click on one variable name (try diabp1) and then click the right arrow key to move the variable name into the Variables box.  Click on a second variable name (try sysbp1) and then click on the right arrow key.  
· Under options, ask for means and standard deviations. Click Continue to return to the Bivariate Correlations window.  
· Under this window you can also select a one or a two-tailed test. Select a 2-tailed test.  Click continue

· Click OK

· In the output window, the section at the top of the box gives you the correlation matrix of all the variables selected (in this case there were only two).
· The Sig. (2-tailed) section provides the probability level for the test of whether the correlation coefficient is significantly different from zero.
· The bottom section provides the sample size used to generate the correlation coefficient.
Scatterplots

To obtain a scatterplot of the relationship between two variables…

· Click graphs

· Legacy Dialogs

· Click Scatter/Dot
· Select the Simple Scatter option.  Then click Define.
· Select the variable for the Y axis (try sysbp1)

· Select the variable for the X axis (try diabp1)

· [This next bit is not required to get a scatterplot of variables X and Y, but may be useful for a situation where you’re interested in the influence of a third variable on the correlation coefficient).

· If you wanted to have the scatterplot present different symbols for different sets of people (for example, different symbols for the people in each of the three exercise groups), select the name of the variable that specifies the way in which the groups differ from each other (try exergrp) for the box labeled Set Markers By. 

· If you want to include a title for your graph, click the Titles button at the bottom of the window.

· Click OK

· If you double-click anywhere in the graph at this point, you’ll get to edit the graph in the Chart Editor.  This is a separate window that allows you a lot of flexibility in making the graph look just the way you want.

· For example, if you double-click on the title of the X-axis (DIABP1) you go to a menu with options for changing the text, the location of the text (far left, center, or far right), and the numbering/labeling system along the X-axis.  Usually, if you want to change what the graph looks like at a particular location, double-click on that location and you get a menu of options.  I would recommend that you play with the chart to see what kinds of changes you can make to a graph.

· Another way of making changes in a chart is to click on the term Options in the list at the top of the window.  This brings up a pull-down menu with options to change the title of the graph or to add a text box to the graph.  

· Just for fun, click the Elements pull-down menu.  Click the option Fit Line at Total option.  You now get a Properties window. Choose the Linear Fit Method and click Apply and then Close.  The graph should now display the regression line. Now do the same thing, except now make the Fit Method the Mean of Y. The graph should now contain below a line representing the mean score for variable Y and the line that provides the best fit to the scatterplot.  If these lines are very close to each other, this suggests that the relationship between X and Y is weak.

· You can go back to the output window by minimizing the Chart Editor window.

Simple regression (one predictor variable)

Let’s say that you want to obtain predicted scores for sysbp1 from scores on diabp1.  In regression terminology the variable being predicted (variable Y) might be referred to as the criterion variable, or in SPSS, as the dependent variable.  SPSS refers to a predictor variable (X) as an independent variable.

To run the regression program…

· Click Analyze
· Click regression

· Click linear

· Many of the options in the Linear Regression window are only relevant when there is more than one predictor variable.  So we won’t worry about them for a bit.
· Because the variable being predicted is sysbp1, select that variable for the Dependent variable box.
· Because the predictor variable is diabp1, select that variable for the Independent(s) variable box.
· The Method of entry should say Enter.
· Click OK at the Linear Regression window.  This type of plot is used in conducting an analysis of the residuals (errors of prediction).  The pattern of the residuals can tell you about violations of the assumptions of linearity and homoscedasticity (equal variance around the regression line).
The output window for regression

· In the output window, the first thing you get is a table that tells you the names of the dependent variable (sysbp1) and the independent variable (diabp1).

· The next table down is labeled Model Summary.  It shows you the correlation coefficient, squared correlation coefficient, adjusted R square, and the Standard Error of Estimate.
· The next table down is titled ANOVA.  It shows you the sum of squares regression (accounted for), residual (not accounted for), and total.  To the left of this is a test of whether the predictor variable (X) accounts for a significant amount of variability in the criterion variable (Y).  The test if an F-test, which we will be dealing with shortly in class.  For now, if the probability level is less than .05, you can say that X accounts for a significant amount of variability in Y.
· The next window down is labeled Coefficients.  This is where you look to get the slope and the y-intercept of the regression line.  There are two columns of coefficients (a and b are sometimes called regression coefficients).  The column labeled Unstandardized Coefficients is where to look for the values of a and b that we discussed in class.  In the B column you see two numbers.  The top one (labeled as the Constant) is the y-intercept.  The bottom one (labeled with the name of the predictor variable, sysbp1) is the slope.  So, in this example the equation for the regression line is:    Y’ = 58.831 + .972(X)

· The numbers in the Standardized Coefficients section were computed using scores for X and Y that have both already been converted to standard scores.  Notice that there is no y-intercept (a = 0) and that the slope of the line is equal to the value for the Pearson Correlation Coefficient (.681).  If you think about the equations for the slope and the y-intercept this makes perfect sense.  Imagine that the numbers you have to work with for X and Y are in standard score units.  What the mean of any set of standard scores: ZERO!  what’s the standard deviation of any set of standard scores: ONE!  

Sy

--- (R)    =  b                   and     a =   Mean of Y – (b)(Mean of X)

Sx 

Sy divided by Sx in standard score units is 1/1 or one.  One multiplied by r is r.  Using the same reasoning, the y-intercept of the regression line goes to zero when using standard scores because the mean of any set of standard scores is zero.

Some people prefer to look at unstandardized regression coefficients because the values are still in the same units of measurement as the original raw scores.  Other people prefer standardized coefficients because the regression equation ends up being simpler:  Zy’ = r(Zx).  

If you don’t want to deal with the standard scores thing, ignore what’s going on in the Standardized Coefficients column.

· The values for t are used to test whether the regression coefficients a and b are significantly different from zero.  The top one tests the y-intercept and the bottom one tests the slope.

· The table labeled Residual Statistics provides information on the residuals or errors of prediction.

· The last thing in the output is the scatterplot.

And now that you know what you’re doing…    Please (a) use the correlations option to generate the Pearson correlation between diabp1 and traitan1, (b) use the scatterplot option under the Graphs pulldown menu to get a graph of the scatterplot between these two variable (put diabp1 on the x-axis), and (c) use the regression option to predict scores for trait anxiety at time 1 from scores for diastolic blood pressure at time 1.

a) Please report the test of the significance of the correlation between diabp1 and traitan1 in APA format.

b) What is the equation for the regression line for predicting trait anxiety scores at time 1 from diastolic blood pressure at time 1? 

c) What is the squared correlation between these two variables?  What is the adjusted squared correlation between these two variables?

d) What is the standard error of estimate for this regression analysis?

e) In looking at the scatterplot, does it appear that there is any problem with the assumptions of linearity or homoscedasticity?  Why do you think so?

Please type your answers to these questions in a text box at the end of your output window.  You might name this output file “regassign”. Please hand in a printout of the output window.
