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Bivariate Correlations 

The Bivariate Correlations procedure computes the pairwise associations  for a set of 
variables and displays the results in a matrix. It is useful for determining the strength and 
direction of the association between two scale  or ordinal  variables.  

Using Correlations to Study the Association between Motor Vehicles 
Sales and Fuel Efficiency 

In order to increase sales, motor vehicle design engineers want to focus their attention on 
aspects of the vehicle that are important to customers--for example, how important is fuel 
efficiency with respect to sales? One way to measure this is to compute the correlation 
between past sales and fuel efficiency.  

Information concerning various makes of motor vehicles is collected in car_sales.sav . 
Use Bivariate Correlations to measure the importance of fuel efficiency to the salability of 
a motor vehicle.  

Running the Analysis 
 

 
 
To run a correlations analysis, from the menus choose:  

Analyze  
  Correlate  
   Bivariate... 
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  Select Sales in thousands and Fuel efficiency as analysis variables.  

  Click OK.  

These selections produce a correlation matrix for Sales in thousands and Fuel efficiency.  

Correlation Matrix 

 
 
The Pearson correlation coefficient measures the linear association between two scale 
variables. The correlation reported in the table is negative(!), although not significantly 
different from 0, which suggests that designers should not focus their efforts on making 
cars more fuel efficient because there isn't an appreciable effect on sales.  
 
However, the Pearson correlation coefficient works best when the variables are 
approximately normally distributed and have no outliers. A scatterplot can reveal these 
possible problems. 
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  To produce a scatterplot of Sales in thousands by Fuel efficiency, from the menus 
choose:  

Graphs  
 Scatter... 
 

 
 
  Click Define . 
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  Select Sales in thousands as the y variable and Fuel efficiency as the x variable.  

  Click OK.  

 

 
 

The resulting scatterplot shows a point that is far to the right of the others.  
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  To identify the point, activate the graph by double-clicking on it.  

  Click the Point Identification  tool.  

  Select the point. It is identified as case 27.  

 

 

  

The scatterplot shows that Sales in thousands has a skewed distribution. Moreover, there 
is an outlier in Fuel efficiency. By fixing these problems, you can improve the estimates of 
the correlation.  
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Improving Correlation Estimates 
 

 
 

Since Sales in thousands is heavily right-skewed, try replacing it with Log-transformed 
sales in further analyses.  

The Data Editor shows that case 27, the Metro, is not representative of the vehicles that 
your design team is working on, so you can safely remove it from further analyses. 
 

 
 
  To remove the Metro from the correlation computations, from the menus choose:  

Data  
  Select Cases...  
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  Select If condition is satisfied  and click If. 

 

 
 
  Type model ~= 'Metro'  in the text box.  

  Click Continue .  

  Click OK in the Select Cases dialog box.  

A new variable has been created that uses all cases except for the Metro in further 
computations.  
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  To analyze the filtered data, recall the Bivariate Correlations dialog box.  

  Deselect Sales in thousands as an analysis variable.  

  Select Log-transformed sales as an analysis variable.  

  Click OK.  

Correlations 

 
 
After removing the outlier and looking at the log-transformed sales, the correlation is now 
positive but still not significantly different from 0.  
 
However, the customer demographics for trucks and automobiles are different, and the 
reasons for buying a truck or a car may not be the same. It's worthwhile to look at another 
scatterplot, this time marking trucks and autos separately. 
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  To produce a scatterplot of Log-transformed sales by Fuel efficiency, controlling for 
Vehicle type, recall the Simple Scatterplot dialog box.  

 

 
 
 
  Deselect Sales in thousands and select Log-transformed sales as the y variable.  

  Select Vehicle type as the variable to set markers by.  

  Click OK.  
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The scatterplot shows that trucks and automobiles form distinctly different groups. By 
splitting the data file according to Vehicle type, you might get a more accurate view of the 
association.  

 
Improving Correlation Estimates: Splitting the File 
 

 
 
  To split the data file according to Vehicle type, from the menus choose:  

Data  
  Split File...  
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  Select Compare groups .  

  Select Vehicle type as the variable on which groups should be based.  

  Click OK.  

 

 
 
  To analyze the split file, recall the Bivariate Correlations dialog box.  

  Click OK.  
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Correlations 

 
Splitting the file on Vehicle type has made the relationship between sales and fuel 
efficiency much more clear. There is a significant and fairly strong positive correlation 
between sales and fuel efficiency for automobiles.  
 
For trucks, the correlation is positive but not significantly different from 0. Reaching these 
conclusions has required some work and shown that correlation analysis using the 
Pearson correlation coefficient is not always straightforward.  
 
For comparison, see how you can avoid the difficulty of transforming variables by using 
nonparametric correlation measures.  
 

 Nonparametric Correlation Estimates 
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The Spearman's rho and Kendall's tau-b statistics measure the rank-order association 
between two scale or ordinal variables. They work regardless of the distributions of the 
variables.  

  To obtain an analysis using Spearman's rho, recall the Bivariate Correlations dialog 
box.  

  Select Sales in thousands as an analysis variable.  

  Deselect Pearson  and select Spearman .  

  Click OK.  

Correlations 

 
 
Spearman's rho is reported separately for automobiles and trucks. As with Pearson's 
correlation coefficient, the association between Log-transformed sales and Fuel efficiency 
is fairly strong.  
 
However, Spearman's rho reports the same correlation for the untransformed sales! This 
is because rho is based on rank orders, which are unchanged by log transformation.  
 
Moreover, outliers have less of an effect on Spearman's rho, so it's possible to save some 
time and effort by using it as a measure of association.  
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Summary 

Using Bivariate Correlations, you produced a correlation matrix for Sales in thousands by 
Fuel efficiency and, surprisingly, found a negative correlation. Upon removing an outlier 
and using Log-transformed sales, the correlation became positive, although not 
significantly different from 0. However, you found that by computing the correlations 
separately for trucks and autos, there is a positive and statistically significant correlation 
between sales and fuel efficiency for automobiles.  

Furthermore, you found similar results without the transformation using Spearman's rho, 
and perhaps are wondering why you should go through the effort of transforming 
variables when Spearman's rho is so convenient. The measures of rank order are handy 
for discovering whether there is any kind of association between two variables, but when 
they find an association it's a good idea to find a transformation that makes the 
relationship linear. This is because there are more predictive models available for linear 
relationships, and the linear models are generally easier to implement and interpret.  

Related Procedures 

The Bivariate Correlations procedure is useful for studying the pairwise associations  for 
a set of scale  or ordinal  variables.  

• If you have nominal variables, use the Crosstabs procedure to obtain measures of 
association.  

• If you want to model the value of a scale variable based on its linear relationship to 
other variables, try the Linear Regression procedure.  

• If you want to decompose the variation in your data to look for underlying patterns, try 
the Factor Analysis procedure.  

See the following text for more information on correlations (for complete bibliographic 
information, hover over the reference): 

Hays, W. L. 1981. Statistics. New York: Holt, Rinehart, and Winston.  
 


