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Statistical Data Features



Statistical Data Features

- What kind of statistical features exits?
- Which are important for a data analysis?

- May statistics compute the similarity of two features?



Statistical Data Features - Population

- Populations vs. Sample
- Population is a set of all objects in a group.
- Sample is a subset of the populations.

- Randomness of a sample is a biggest question.



Statistical Data Features - Probability distribution

- Probability distribution is a function that shows the probabilities of
the outcomes of an event or experiment.

025 m—Jriformt, 61
——Unifarm(4, 12)

02

015

01

a 2 4 -3 g 10 12

https://towardsdatascience.com/the-5-basic-statistics-concepts-data-scientists-need-
to-know-2c96740377ae 3



Statistical Data Features - Probability distribution

- Probability distribution is a function that shows the probabilities of
the outcomes of an event or experiment.
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Statistical Data Features - Probability distribution

- Probability distribution is a function that shows the probabilities of
the outcomes of an event or experiment.

Poisson Distribution
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Statistical Data Features - Central tendency

- Central tendency is the central (or typical) value of a probability
distribution. The most common measures of central tendency are
mean, median, and mode.

- Mean is the average of the values in series.

- Median is the value in the middle when values are sorted in
ascending or descending order.

- Mode is the value that appears most often.
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Statistical Data Features - Variance and Standard deviation

- Variance is a measure of the variation among values.

> (i —X)°

Variance =
N

- Standard deviation is a measure of how spread out the values are.

StdDev = o = v/ Variance



Statistical Data Features - Expected value

- The expected value of a random variable is the weighted average of
all possible values of the variable.

- Discreet variables may be evaluated in a direct way

E(X) =) p(x) xi
- Continuous variables needs approximation using PDF - Probability
density function.

- PDF specifies the probability of a random variable taking value within
a particular range.

E(X) = / " X PDF(x)

min



Statistical Data Features - Covariance and Correlation

- Covariance is a quantitative measure that represents how much the
variations of two variables match each other.

Cov(X,Y) = E[(X —E(X))) (Y —E(Y))]
- For discreet variables:
Cov(X,Y) = %Z(X; —X)(vi—Y)

i=1



Statistical Data Features - Covariance and Correlation

Positive covariance Negative covariance Weak covariance
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Statistical Data Features - Covariance and Correlation

- Correlation is a normalization of covariance by the standard deviation

of each variable.
Cov(X,Y)

Ox0y

Corr(X,Y) =



Statistical Data Features - Covariance and Correlation

fixed acidity 0.9

volatile acidity

citric acid 0.6
residual sugar
chlorides 03
free sulfur dioxide ||
total sulfur dioxide 0.0
density
pH -03
sulphates
alcohol ~06

quality .

chlorides
density
pH
alcohol
quality

free sulfur dioxide .

citric acid
total sulfur dioxide
sulphates

residual sugar .

fixed acidit:
volatile acidity

10



Statistical Data Features - Covariance and Correlation
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Questions



