


Not only r is sensitive to outliers (it can go 
from negative to positive), but the very notion 
of association (eg.when viewed through your 
eyes) is sensitive to outliers. In this example, 
even forgetting r altogether, because of a 
single observation, the association goes from 
a negative one to a positive one. As such, the 
question of whether gun ownership and mass 
shootings are related does not have a yes/no 
answer at all! And it doesn't matter what 
measure of association you use.

Important: 
Association/correlation does not imply Causation.
Even if there is a strong correlation or association between 2 variables, that does not mean one 
causes the other. E.g. Shoe size and reading ability are associated. But I cannot increase my 
reading ability by wearing a larger shoe.

Even more important:
Even a non-causal association can be useful; for example, it can be used to predict one from the 
other. You can predict reading ability from shoe size.
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Values of modulus of elasticity (MoE, the ratio of stress, i.e., force per unit area, to strain, i.e., deformation per unit length, in GPa) and 
flexural strength (a measure of the ability to resist failure in bending in MPa) were determined for a sample of concret beams of a 
certain type, resulting in the following data (read from a graph in the article "Effects of Aggregates and Microfillers on the Flexural 
Propertie of Concrete," Magazine of Concrete Research, 1997 8198):
MoE:  
29.8 33.2 33.7 35.3 35.5 36.1 36.2 36.3 37.5 37.7 38.7 38.8 39.6 41.0 42.8 42.8 43.5 45.6 46.0 46.9 48.0 49.3 51.7 62.6 69.8 79.5 
80.0
Strength:  
5.9 7.2 7.3 6.3 8.1 6.8 7.0 7.6 6.8 6.5 7.0 6.3 7.9 9.0 8.2 8.7 7.8 9.7 7.4 7.7 9.7 7.8 7.7 11.6 11.3 11.8 10.7

a) Plot a scatterplot of Strength vs. MOE. By R.
b) Make a boxplot of MOE, and of Strength. By R.
c) Make a qqplot of MOE, and of Strength. By R.
d) Compute the correlation coefficient between MOE and Strength. By hand. You may use the computer to compute sample means of 
necessary quantities,but you must use one of the formulas for r.
e) Compare it with the correlation you get from cor() in R.
f) Compute the equation of the OLS fit (i.e., the intercept and slope). By hand.You may use the computer to compute sample means of 
necessary quantities,but you must use the formulas for OLS intercept and slope).
g) Interpret the slope.
h) Predict Strength when MoE is 39.0 . By hand.
i) Compute the sum squared error (SSE, or SSResid). By hand, but you may use R to compute sample means of necessary quantities.
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I encourage you to come-up with other examples with "Easy" and "Hard" variables, because 
you're likely to come across something practically useful. But, even if you don't want to do that, do 
develop a regression model for predicting one of the continuous variables in your collected data 
from the other continuous variable. By R. Include your code, and report and interpret the slope 
parameter.


