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 During the time of the Roman emperor Caesar Augustus, an edict to
survey the population was issued. It was expected that everyone was
covered: the whole population.

 It is like that in all studies we do about a population, whatever the
population is. It can be the people in a country, the employees of an
organization, the animals of a zoo, the cars of an institution, the R&D
institutions in a country, all the nails produced in a given machine, and
so on.

 But in many situations it is difficult or even impossible to survey all the
population. For instance, to collect all the nails ever produced in a
machine is typically impossible in practice.
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 By analyzing a subset of the population it is possible to estimate 
in a quantified way particular values for the population

 An example would be the proportion of votes intended for a 
given party. Generalizing the knowledge obtained from a 
sample to all of a population is called statistical inference (or 
induction), since it involves inferring information about the 
population from a sample
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 While induction generalizes from the sample to the population, 
deduction particularizes from the population to the sample. 

 For instance, a deductive problem would be as follows. Given 
the population of an university, what is the probability of 
selecting people from two different continents in a random 
sample of size 10? 

 In other words, knowing the population, the goal is to deduce 
the nature of a sample of size 10. Yes, probabilities are about 
deduction
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 The ways we have to describe and visualize data are usually 
categorized according to the number of attributes we are 
considering. 

 The analysis of single attributes is called univariate analysis, for 
pairs of attributes it is bivariate analysis, and for groups of 
more than two attributes it is multivariate analysis.
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 The name of the contact, the maximum temperature registered last 
week in their town, their weight, height and gender, together with the 
information on how good their company is.

 There are two large families of scale types: qualitative and 
quantitative.

 Qualitative scales categorize data in a nominal or ordinal way. Nominal 
data cannot be ordered according to how big or small a certain 
characteristic is. But ordinal data can
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 Example : The name of the contact is expressed on a nominal scale, while the 

information on how good their company is can be expressed on an ordinal scale 
because we can define an order of magnitude, ranging from good to bad.

 Good expresses a higher level of fellowship than bad. This notion of magnitude does not 
exist in the names.

 There are two types of scale for quantitative data: absolute (ratios) and relative 
(intervals). The difference between them is that in absolute scales there is an absolute 
zero while in relative scales there is no absolute zero.
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 Example : When the attribute “height” is zero it means there is no height.

 This is also true for the weight. But for the temperature, when we have 0∘C it 
does not mean there is no temperature. When we talk about weight, we can say 
that Bernhard weighs twice as much as Irene, but we cannot say that the 
maximum temperature last week in Dennis’ home town was twice that in Eve’s.

 This is why we usually use a change in temperature to characterize how the 
temperature varied in a given day instead of a ratio
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 As an example, consider the attribute “weight” expressed in an 
absolute scale in kilograms. We can convert it to any other scale  Which 
values should be assigned to the hyper-parameters? 

 Relative: The weight can be converted to a relative scale by, for 
instance, subtracting a value of 10. The old zero becomes -10 and the 
new zero is the old 10.  That means that the new zero does not mean 
anymore that there is no weight. The new 80kg is no longer twice the 
new 40kg. Try to figure out why.
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 Ordinal: We can define, for instance, levels of fatness: “fat” when the weight is 
larger than 80kg, “normal” when the weight is larger than 65kg but less than or 
equal to 80kg, and “thin” when the weight is less than or equal to 65kg. 

 With this classification, we still have the possibility to define groups of people as 
being more or less fat. Why have we chosen 65 and 80kg as the levels of fatness? 
There was no special reason, but there is a rationale
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 Nominal: We can transform the previous classification – fat, normal and thin –
into B, A and C, respectively. With such a classification it is not possible to order 
the contacts according to how fat they are, because B, A and C do not quantify 
anything.
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 Be attentive: an attribute can be expressed as a number but the scale type does 
not have to be quantitative. It can be ordinal or even nominal. Think about a card 
you have with a numeric code. What kind of quantitative information does it 
contain? 

 The answer is “nothing”: it is just a key. Its value may eventually express how old 
the card is but, typically, nothing more than that.

 If it was a code with letters it would contain the same information



Assessment 1

To classify the data set in different values
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