Calculating correlation step by step
(data from exercise 16 in Chapter 7 in  DeVeaux & Velleman ‘ Intro Stats’ –Addison Wesley-2003)

Data: % of teenagers who have used marijuana

         % of teenagers who have used other drugs           in 11 countries
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	x    
 mean 23.91     stdev 15.55 
y  
mean   11.64     stdev 10.24        
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Row     Country      x      y   
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   1  Czech Rep      22      4   -1.91   -7.64  -0.12283  -0.74609   0.09164

   2  Denmark        17      3   -6.91   -8.64  -0.44437  -0.84375   0.37494

   3  England        40     21   16.09    9.36   1.03473   0.91406   0.94580

   4  Finland         5      1  -18.91  -10.64  -1.21608  -1.03906   1.26358

   5  Ireland        37     16   13.09    4.36   0.84180   0.42578   0.35842

   6  Italy          19      8   -4.91   -3.64  -0.31576  -0.35547   0.11224

   7  No Ireland     23     14   -0.91    2.36  -0.05852   0.23047  -0.01349

   8  Norway          6      3  -17.91   -8.64  -1.15177  -0.84375   0.97180

   9  Portugal        7      3  -16.91   -8.64  -1.08746  -0.84375   0.91754

  10  Scotland       53     31   29.09   19.36   1.87074   1.89063   3.53687

  11  USA            34     24   10.09   12.36   0.64887   1.20703   0.78321

                                                                   ___________

                                                                    9.34257
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There is a strong positive linear association between the % of teenagers  that use marijuana and the % of teenagers that use other drugs. A strong correlation does not imply necessarily a cause- effect relationship.

Introducing regression

Look at the graph again, imagine there is a country for which I know that 30% of teens have used marijuana but we don’t have information about what % have used other drugs? Can we guess?  Can we have a model (equation) to help us guess?
2. Equation of a line  y=a+bx    
   a is called the intercept , b is called the slope. 

The intercept is the point at which the line crosses the vertical axis ‘y’. 

When x increases one unit, y increases b units.
3. How can we know which is the equation of the line that is good for our data? 
First we need to know what are : observed values, estimated values, and residuals (the difference between observed and estimated ) Least squares principle: we want to find the equation of the line that makes the sum of the squares of residuals minimum , i.e. we want to minimize 
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Using Calculus formulas have been found to make 
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  Remember we had
X  : mean 23.91     stdev 15.55   and r=0.934257       

Y: mean   11.64     stdev 10.24        

The formulas to estimate the slope and intercept are :
Slope :   
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 The model is: 
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= -3.06780 + 0.615003 marijuana      
And the graph of the line is: 
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	We can use that model in order to estimate the response variable (other drugs) based on the use of marijuana.
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