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Descriptive Univariate Analysis
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✓ frequency tables

✓ statistical measures

✓ plots



Univariate Frequencies
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✓ A frequency is basically a counter. The absolute frequency 
counts how many times a value appears. The relative frequency 
counts the percentage of times that value appears.



Univariate absolute and relative frequencies 

for height.
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Descriptive Statistics
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✓ Distribution functions from populations can be either 
probability distribution functions or probability density 
functions, depending on the data type of the attribute. 

✓ A discrete attribute, such as the integer data type, has a 
probability mass function, while a continuous attribute, such as 
the real data type, has a probability density function.

✓ The reason for this distinction is that in a continuous space the 
probability of being an exact value is zero



Univariate Data Visualization
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✓ Pie chart These are used typically for nominal scales. It is not 
advisable to use them with scales where the notion of order exists – in 
other words for ordinal and quantitative scales – although this is 
possible



Univariate Data Visualization
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✓ Bar charts These are used typically for qualitative scales. When the notion of order exists, the 

classes should be displayed in the horizontal bar, typically in increasing order of magnitude. 

✓ Many authors argue that bar charts are better for comparing values between different classes 
than pie charts because it is easier to see that one bar is bigger than another than to see that 
one pie slice is larger than another



Univariate Data Visualization
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✓ Line charts Like area charts, these are used when the horizontal bar uses a quantitative scale 

with equal lag between observations. In particular, they are used to deal with the notion of time



Univariate Data Visualization
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✓ Area charts Area charts are used to compare time series and distribution functions. 

Understanding data distributions give us strong insights about an attribute. We are able to see,

for instance, that data are more concentrated in some values or that other values are rare



Univariate Data Visualization
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✓ Histograms These are used to represent 

empirical distributions for attributes with a 
quantitative scale. Histograms are 
characterized by grouping values in cells, 
reducing in this way the sparsity that is 
common in quantitative scales. You can see in  
that the histogram is more informative than 
the bar chart



Univariate Statistics
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✓ A statistic is a descriptor. It describes numerically a characteristic of the sample or the 

population. There are two main groups of univariate statistics: location statistics and 
dispersion statistics.

✓ Location univariate statistics Location statistics identify a value in a certain position. 
Some well known location univariate statistics are the minimum, the maximum or the 
mean. 



Location univariate statistics for weight.
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✓



Dispersion univariate statistics
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✓ A dispersion statistic measures how distant different values are. The most 
common dispersion statistics are:

✓ amplitude: the difference between the maximum and the minimum values 

✓ interquartile range: is the difference between the values of the third and first 
quartiles

✓ mean absolute deviation: a measure for the mean absolute distance

✓ between the observations and the mean

✓ median or second quartile: the value that is larger than 50% of all values; the 
value that splits the sequence into two equal-sized sub-sequences

✓ Third quartile: the value that is larger than 75% of all values.



Dispersion univariate statistics
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Dispersion univariate statistics
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Dispersion univariate statistics
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✓ A dispersion statistic measures how distant different values are. The most 
common dispersion statistics are:

✓ amplitude: the difference between the maximum and the minimum values

✓ interquartile range: is the difference between the values of the third and first 
quartiles

✓ mean absolute deviation: a measure for the mean absolute distance between the 
observations and the mean.

✓ standard deviation: another measure for the typical distance between the 
observations and their mean 



Dispersion univariate statistics
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Common Univariate Probability 

Distributions
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✓ The uniform distribution is a very simple distribution.

✓ The frequency of occurrence of the values is uniformly distributed in a 
given interval of values. An attribute x that follows a uniform distribution 
with parameters a and b, respectively the minimum and maximum values 
of the interval, is denoted as:



Common Univariate Probability 

Distributions
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Common Univariate Probability 

Distributions
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✓ The normal distribution, also known as Gaussian distribution, is the most 
common distribution, at least for continuous attributes.

✓ This happens due to an important theorem in statistics, known as the central 
limit theorem, which is the basis of many of the methods used in inductive 
learning.

✓ Physical quantities that are expected to be the sum of many independent factors 
(say, people’s heights or the perimeter of 30-year-old oak trees) typically have 
approximately normal distributions. 

✓ The normal distribution is a symmetric and continuous distribution



Assessment 1

To Analyze dataset using Univariate analysis
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