
Correlation
Homework: Read and take notes pages 150-156 and 

complete #11, 17, 35 (make a scatterplot, describe it, and 

calculate correlation by hand)



Homework 
Solutions

 2a. Explanatory: Price

Response: Number Sold

Negative, Linear, Moderate

 2b. Explanatory: Depth

Response: Water Pressure

Positive, Linear, Strong

 6a. 1

 6b. 4

 6c. 2 and 4

 6d. 3

 6e. 2 and 4

 8. The scatterplot of Year vs. Speed (mph) is 

positive; in general, as the year increased, the 

speed of the horses increased. The association is of 

nonlinear form and is moderately strong. There 

appears to be an outlier around the year 1890. 



Correlation
 The scatterplot did not change when the 

units changed. 

 The pattern looks straight and is clearly a 

positive association, but how strong is it?

 Whatever measure we use shouldn’t 

depend on the choice of units for the 

variable. 



Correlation

 Since the units shouldn’t matter to our 

measure of strength, we can remove 

them by standardizing each variable.

 For each point, instead of the values     

(x, y), we will have the standardized 

coordinates (zx , zy). 



Standardized 
Coordinates

 Because standardizing makes the 

means of both variables 0, the center of 

the new scatterplot is at the origin.

 The scales on both axes are now 

standard deviation units. 



Standardized 
Coordinates

 The scales of the axes are now the same, 

the length of on standard deviation is 

the same vertically and horizontally. 

 Equal scaling gives a neutral way of 

drawing the scatterplot and a fairer 

impression of the strength of the 

association. 



Correlation 
Coefficient 

 Always denoted by r.

 A numerical measure of the 

direction and strength of a linear 

association. 

 There are a number of alternative 

formulas for correlation coefficient. 



Correlation 
Conditions

 Correlation measures the strength of 

the linear association between two 

quantitative variables. 

 Before you use correlation, you must 

check several conditions:

 Quantitative Variables Condition-

correlation ONLY applies to quantitative 

variables.

 Straight Enough Condition- correlation 

only measures the strength of a linear 

relationship.

 Outlier Condition- beware of outliers; if 

you see an outlier, it is a good idea to 

report the correlation with and without 

the outlier



Correlation 
Properties

 The sign of the correlation gives the direction.

 -1< r < 1

 Correlation treats x and y symmetrically. The 

correlation of x with y is the same as the 

correlation of y with x.

 Correlation has no units. You should not report 

correlation as a percentage! 

 Correlation is NOT affected by changes in the 

center or scale of either variable. Correlation 

depends only on z-scores, and they are 

unaffected by changes in center or scale. 

 Correlation is sensitive to outliers. 


