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”La filosofia scritta in questo grandissimo libro che continuamente ci sta innanzi agli occhi (io dico  
l’universo), ma non si può intendere se prima non s’impara a intendere la lingua e a conoscere i  
caratteri, nei quali è scritto. Egli  è scritto in lingua matematica, e i caratteri son triangoli, cerchi  
ed altre figure geometriche, senza i quali mezzi  è impossibile a intendere umanamente parola;  
senza questi un aggirarsi vanamente per un oscuro laberinto.” -  Galileo Galilei (1564-1642). 

1) Descriptive statistics.

   Populations and samples. Categorical variables and numerical variables (discrete and continuous).  
Absolute, relative, and percentage frequencies. Frequency distributions and their graphs. Sample 
statistics. Position indices: mode, median, and mean: advantages and disadvantages. Properties of 
the mean. Mean calculated from frequencies. Indices of dispersion: sample variance and standard 
deviation.  Variance  computed  from  frequencies.  Data  pairs:  scatterplot.  Covariance  and  its 
properties.  Correlation  coefficient  between  variables.  Properties  of  the  correlation  coefficient. 
Linear regression and the least squares method: parameters estimates. Non linear regression and 
parameters estimates. Linearization methods: exponential and power law.

2) Random variables, statistical estimators and inference.

  Random variables. Discrete variables: probability, distribution function, expected value. Properties 
of the expected value. Variance and standard deviation. Properties of the variance.  The binomial 
distribution.  Continuous variables:  probability density,  distribution function,  expected value and 
variance.   The  gaussian  probability  density.  Ubiquity  of  the  gaussian  behaviour.  Inferential 
statistics:  the  law  of  large  numbers  and  the  relation  between  sample  mean  (observed)  and 
probabilistic mean (theoretical). Pointwise, unbiased, and efficient estimators. Sample mean and 
sample variance as unbiased estimators of the probabilistic mean and  probabilistic variance. The 
referendum case as a binomial problem. Comparison of efficiency by various examples.


