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Exercice p. 3> Solution n°1

1.  

2.  

Calcul of statistics :

Means of the Variables The mean of precipitation  is:

The mean of maximum temperature  is:

The mean of minimum temperature  is:

Variances
Variance of P (Precipitation)

 148.66953 97.79333 84.86000

Standard division of P6 (Precipitation):

Variance of  (Maximum Temperature)

Standard division of  (Maximum Temperature):

Variance of  (Minimum Temperature)

Standard division of  (Minimum Temperature)

Calcul of Dispersion Matrix:  where  is  set:the centered data

where  is the vector of column means and  identity matrix.
We get :
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The Centered Matrix:
Each element of the centered matrix is calculated as:

Thus, subtracting the column means from each element:

Thus, the final centered matrix is:

Computation of 
Compute 

The product is:

So the covariance matrix is given by:
where : 

Calcul the correlation Matrix :  where :

 The centered and reduced matrix for the given dataset is:

The correlation matrix is then written as:

Comments:
: This value is very close to zero, indicating a  or  very weak nonexistent relationship

between precipitation and maximum temperature.
: There is also a moderate positive correlation between precipitation (P) and minimum 

temperature ( ), suggesting that higher precipitation is somewhat associated with an increase in minimum 
temperature.

: This value indicates a  correlation, meaning that moderate to strong positive
warmer days tend to have warmer nights as well.

Remark: Correlation Coefficients can also be calculated as follows:
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