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Descriptive statistics
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Statistics

Descriptive Inferential

Presenting, organizing, and 
summarizing data from 

samples

Drawing conclusions about a 
population based on data 

observed in a sample

uses
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Measurements are Samples of a Generative Distribution

• Repeated sampling approximates the unknown underlying generative 
distribution, enabling

• Explorative data analysis

• Application of descriptive statistics

• Drawing conclusions
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How do we get from Data to Distributions?

• Measurements: [7, 5, 5, 6, 6, 7, 8, 7, 2, 4, 6, 4, 1, 6, 4, 5, 2, 7, 6, 5, 9, 5, 6, 3, 
4, 8, 6, 2, 4, 6, 5, 4, 1, 5, 6, 7, 8, 3, 4, 5, 8, 6, 3, 7, 6, 9]
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KDE: Kernel density estimation
a method to estimate the probability density

Estimated 
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Measures of central tendency

• “Where” in parameter space are my samples located?
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Measures of central tendency

• “Where” in parameter space are my samples located?
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Slide adapted from 
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n = 46

The most popular bin

x separating all samples in two 
groups of the same size

median(x) = 5.5
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Measures of spread

• How do my samples vary in parameters space?
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Graph adapted from: M. W. Toews - Own work, based (in concept) on 

figure by Jeremy Kemp, on 2005-02-09, CC BY 2.5, 
https://commons.wikimedia.org/w/index.php?curid=1903871

Minimum

𝜎 = ෍
(𝑥 − ҧ𝑥)2

𝑛

Variance 𝑉𝑎𝑟 𝑥 = 𝜎2

Inter-
Quartile 
Range

min max

75th

percentile

25th

percentile

75th 

percetile

25th 

percetile



@zoccolermarcelo
@SchatzCz

Measures of spread

• Percentiles
• The value under which a given percentage of our samples lie

• Independent of distribution
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Comparing Means of Known Distributions is Reasonable
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Comparing Means of Unknown Distributions can be Misleading

• Are two measurements coming from the same distribution, if their mean is 
similar?
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• Draw histograms. These distributions look very different!

Similar means is a 
necessary condition, but it 

is NOT sufficient!
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Parametric vs. non-parametric
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Normal distribution:
- Can be completely described by mean μ

and standard deviation σ
- Allows comparing distributions (e.g., with 

two-sided/paired t-test)

Ranked distribution:
- Replace each value with its “rank”
- Rank = index of value in sorted list
- Robust to outliers
- Independent of underlying distribution
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Graph adapted from: M. W. Toews - Own work, based (in concept) on 

figure by Jeremy Kemp, on 2005-02-09, CC BY 2.5, 
https://commons.wikimedia.org/w/index.php?curid=1903871
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Testing for Normality: scipy.stats.shapiro

12

from scipy import stats

stats.shapiro(measurements)

ShapiroResult(statistic=0.964, 
pvalue=0.161)
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