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Learning 
Goals

• Students should use the main libraries to present 
descriptive statistics. 

• Students should know how to perform normality test 
using Python libraries.

• Students should know how to perform parametric 
statistical hypothesis Tests using Python libraries.
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Statistics 
module 

• This module provides functions for calculating 
mathematical statistics of numeric (Real-valued) 
data.

• The module is not intended to be a competitor to 
third-party libraries  (e.g. NumPy, SciPy, Minitab, 
SAS and Matlab).

• https://docs.python.org/3.7/library/statistics.html
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Averages and 
measures of 

central location

• mean() -- Arithmetic mean (“average”) of data.
• harmonic_mean() --  Harmonic mean of data.
• median() --  Median (middle value) of data.
• median_low() --  Low median of data.
• median_high() --  High median of data.
• median_grouped() -- Median, or 50th percentile, of 

grouped data.
• mode() --  Mode (most common value) of discrete 

data.
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Measures of 
spread

pstdev() Population standard 
deviation of data.

pvariance() Population variance of 
data.

stdev() Sample standard deviation 
of data.

variance() Sample variance of data.
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Function Numpy

Min np.min()

Max np.max()

Mean np.mean()

Median np.median()

Standard deviation np.std()
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• Data analysis and manipulation Tool

• Fast, powerful, flexible and easy to use 

• Open-source (BSD-3-Clause License)

• It is built on top of the Python programming language.
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• SciPy provides algorithms for 
• optimization, 

• integration, 

• interpolation, 

• eigenvalue problems, 

• algebraic equations, 

• differential equations, 

• statistics and many other classes of problems. 

• Large number of statistical functions
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https://docs.scipy.org/doc/scipy/reference/stats.html
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Generating a 
Normal 

Distribution
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Normality test

• H0: p>0.05 (Normal Distribution)

• H1: p<0.05

https://docs.scipy.org/doc/scipy/reference/generated/scipy.stats.normaltest.html#scipy.stats.normaltest
D’Agostino, R. B. (1971), “An omnibus test of normality for moderate and large sample size”, Biometrika, 58, 341-348

D’Agostino, R. and Pearson, E. S. (1973), “Tests for departure from normality”, Biometrika, 60, 613-622

https://docs.scipy.org/doc/scipy/reference/generated/scipy.stats.normaltest.html#scipy.stats.normaltest
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Normality test

• H0: p>0.05 (Normal Distribution)

• H1: p<0.05

Shapiro, S. S. & Wilk, M.B (1965). An analysis of variance test for normality (complete samples), Biometrika, Vol. 52, pp. 591-611.
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Normality test

• H0: p>0.05 (Normal Distribution)

• H1: p<0.05
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Student’s t-test

•H0: p>0.05  the means of the samples are equal.

•H1: p<0.05 .

This is a two-sided test for the null hypothesis that 2 independent samples 
have identical average (expected) values.
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Paired Student’s t-test

•H0: p>0.05  the means of the samples are equal.

•H1: p<0.05 .

This is a two-sided test for the null hypothesis that 2 related or repeated samples have 
identical average (expected) values.
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Analysis of 
Variance Test 
(ANOVA)

H0: p>0.05  the means of the samples are equal.

H1: p<0.05

The one-way ANOVA tests the null hypothesis 
that two or more groups have the same 
population mean. 

The test is applied to samples from two or more 
groups, possibly with differing sizes.
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