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Data and their Properties



Data and their Properties

• What are data?

• Where are data?

• Why we have data?
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Data and their Properties - Data types

João Batista Neto, CC BY 3.0, via Wikimedia Commons
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Data and their Properties- Image data

https://becominghuman.ai/cifar-10-image-classification-fd2ace47c5e8
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Data and their Properties- Text Data

https://www.imdb.com/title/tt0133093/reviews
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Data and their Properties- Time Series Data
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Data and their Properties - Data matrix

• A matrix where rows are records and columns are features.

• The matrix usually contains many data types together.

• Combination of strings, numeric, categorical and other data.

• Analysis of such complex dataset is hard.

• Each feature has its own properties.
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Data and their Properties - Data matrix

Numeric values

• Numeric values may be integer, real or complex number.

• Integer values belong to a specific range, e.g. byte, short, int, long, etc.

• Real number are usually float, double or decimal.

• Complex numbers are rare case.

• Integer values are processed as real or as categorical type.
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Data and their Properties - Data matrix

Real numbers

• Real number columns has basic limits - minimum and maximum.

• Other important terms are mean, median, and quartile.

• Distribution of real values is the most important feature.

• Distribution depicts which values are present a how frequently.

• The overview of the feature may be taken from the histogram or a Box
plot.
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Data and their Properties - Histogram

Source: https://chartio.com/learn/charts/histogram-complete-guide/
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https://chartio.com/learn/charts/histogram-complete-guide/


Data and their Properties - Boxplot

Source: https://web.pdx.edu/~stipakb/download/PA551/boxplot.html 10

https://web.pdx.edu/~stipakb/download/PA551/boxplot.html


Data and their Properties - Data matrix

Categorical data

• Categorical data represents a set of possibilities a feature may take.

• The data may be numeric or textual.

• Very frequent data type unusually together with numeric.

• The overview of the feature may be taken from the (discreet)
histogram.

• Very frequent as a class/label for a data.
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Data and their Properties - Data matrix

Categorical data

• Processing is done using one of the following process:
• binarization,
• ordinal encoding (problem with sorting and distance),
• one-hot encoding (dummy encoding),
• embedding,
• algorithmic encoding (cyclic feature).
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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?
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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.
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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.

https://towardsdatascience.com/the-5-basic-statistics-concepts-data-scientists-need-
to-know-2c96740377ae 15



Statistical Data Features - Probability distribution

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

https://towardsdatascience.com/10-must-know-statistical-concepts-for-data-scientists-
645619783c08 15



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.

https://towardsdatascience.com/10-must-know-statistical-concepts-for-data-scientists-
645619783c08
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Statistical Data Features - Variance and Standard deviation

• Variance is a measure of the variation among values.

Variance =

∑
(xi − x)2

N

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

StdDev = σ =
√
Variance
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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) =
1
N

N∑
i=1

(xi − x) (yi − y)
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Statistical Data Features - Covariance and Correlation
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Statistical Data Features - Covariance and Correlation

• Correlation is a normalization of covariance by the standard deviation
of each variable.

Corr(X, Y) =
Cov(X, Y)

σxσy
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Statistical Data Features - Covariance and Correlation
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Questions?


