Worksheet  on Wine & Heart data  (no computer needed)

Topic: Regression & Correlation
Main research question: Are wine consumption and heart disease associated?
THE DATA SET:

 The following data set corresponds to the variables 'yearly per-capita wine consumption' (liters of alcohol from drinking wine, per person) and 'yearly heart disease death rate' (deaths per 100,000 people) in 9 developed nations (data found in Moore’s ‘The Basic Practice of Statistics’)
	The data

       Country       wine    death rate
     Australia        2.5     211

     Canada           2.4     191

     Sweden           1.6     207

     France           9.1      71

     Norway           0.8     227

     Switzerland      5.8     115

     Netherlands      1.8     167

     UK               1.3     285

     US               1.2     199
Basic Statistics

Correlation r = -0.878

Variable        N    Mean     StDev     
wine            9   2.944     2.739       

death rate      9   185.9     62.6        
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The scatter plot


1. According to the value of r and the scatter plot, what can we say about the linear relationship between these two variables?
a) it is strong and positive               
b)  it is strong and negative 

c) it is weak because it is negative    

d)  there is no association between the two variables

2) Which of these statements better interprets the value of the correlation?
a) Wine consumption and death rate by heart disease are hardly related

b) Wine consumption and death rate by heart disease are strongly associated , in countries with high consumption of wine the  death rate by heart disease is lower

c) Wine consumption and death rate by heart disease are strongly associated , in countries with high consumption of wine the  death rate by heart disease is high

d) Not drinking wine causes heart disease

3)If the purpose of the study is to explain the death rate from heart disease in terms of wine consumption, which is the explanatory and which is the response variable 
Explanatory or ‘independent’ variable (x):________________________________________________

Response or ‘dependent’ variable  (y): __________________________________________________

4) Use the formulas                Slope :   b
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to estimate the intercept and the slope using the basic statistics given above.
Write the least squares regression line 
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5) Which of these is the most appropriate interpretation of the slope?

a) For each additional liter per capita of wine consumption we expect the death rate by heart disease  to go up in 20 (people by 100,000) 
b) For each additional liter per capita of wine consumption we expect the death rate by heart disease  to go down in 245 (people by 100,000) 
c) For each additional liter per capita of wine consumption we expect the death rate by heart disease  to go down in 20 (people by 100,000) 
d) For each additional liter per capita of wine consumption we expect the death rate by heart disease  to go up in 245 (people by 100,000) 
5. What would be the predicted heart disease death rate for a country for which the wine consumption is 4 liters per person?  (don’t forget to write the units in your answer)
6. Calculate    R-square    
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7. Look at the data set, focus in the column corresponding to death rate. It is clear that not all the countries have the same heart disease death rate, there is variability there. Which of these is a more appropriate interpretation of the R-square value?
a) The model can explain 87% of the variability in death rate 

b) The model can explain 77% of the variability in death rate

c) The model can explain 77% of the variability in wine consumption

d) 77% of the deaths by heart disease are caused by wine consumption
8. Can we say that there is a strong (linear) association between wine consumption and heart disease death rate?           Yes                                                             No   
b) Based just on this data set, can we prove that drinking wine causes a reduction in heart disease deaths?      

Yes    

                         No

c) Think of  two variables  (these are called ‘lurking variables’) that can be associated with reducing heart disease and that are not mentioned in the example.

. ______________________    & _________________________________ 
Maybe it is one of those variables the one that really makes a difference in reducing heart disease. The only way to know would be to run a controlled experiment ( when ethical issues don’t allow to do this, researches have to put together many observational studies with humans and even experiments with animals before a statement that establishes a ‘cause-effect’ relationship is given]
         9.  Use the model to calculate the estimated   heart disease death rate for the USA  
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 Is the true value (y) , below or above the value expected from the model? ________
Calculate the residual    
[image: image5.wmf]y

y

e

ˆ

-

=

=
10. Can be France considered an outlier in the regression context?    
Yes               No

After you have answered all the questions, summarize your findings in a paragraph in plain English stating  very clearly what you can say and what you can not say about the association (if any) between wine consumption and heart disease.
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