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Weight

Scatterplot of Weight vs Height
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Descriptive Bivariate Analysis >

INSTITOViIPNG;

[t is organized according to the scale types of the attributes:
quantitative, nominal and ordinal. When one of the attributes of the
pair is qualitative - that is, nominal or ordinal - and the other is

quantitative, box plots can be used

10 March 2023 DATA ANALYTICS/JEBAKUMAR IMMANUEL/CSE/SNSCE 4/24



Two Quantitative Attributes

LLTTITITION S

In a data set whose objects have n attributes, each object can be
represented in a n-dimensional space: a space with n axes, each axis
representing one of the attributes.

The position occupied by an object is given by the value of its
attributes.

There are several visualization techniques that can visually show the
distribution of points with two quantitative attributes. One of these
techniques is an extension of the histogram called a three-dimensional

histogram
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Two Quantitative Attributes

rorIons
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Figure 2.14 3D histogram for attributes "weight” and “height".
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Two Quantitative Attributes

rrorions
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Figure 2.15 5catter plot for the attributes "weight” and “height”.
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Two Quantitative Attributes

how an attribute varies when a second attribute is changed - is measured
by the covariance between them.

LLTTITITION S

When two attributes have a similar variation, the covariance has a
positive value. If the two attributes vary in the opposite way, the
covariance is negative.

The value depends on the magnitude of the attributes. If they seem to
have independent variation, the covariance value tends to zero. It must be
observed that only linear relations are captured.

The variance can be seen as a special case of covariance: it is the
covariance of an attribute with itself.

$; = cov (x;,x;) =

1 T _ _
Z{'I“ — X Xy — %)
k=1

n—14
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correlations between two attributes

FIrorionis

v A and B: a positive correlation, a negative correlation and a lack of

correlation.
(a) (b) (c)
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Figure 2.16 Three examples of correlation between two attributes.
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correlations between two attributes
INSTITO VIS

The Pearson correlation evaluates the linear correlation between the attributes.

[f the points are in an increasing line, the Pearson correlation coefficient will have
a value of 1.

[f the points are in a decreasing line, its value will be -1.

A value of 0 is when the points form a horizontal line or a cloud without any
increasing or decreasing tendency, meaning the nonexistence of a Pearson
correlation between the two attributes.

Positive values mean the existence of a positive tendency between the two
attributes

Eﬂv{xéf;:cf-}

ri = Eur{:-:,-.:.-:f} — —
$;8;
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correlations between two attributes

rIrorionss

Table 2.8 The rank values for the attributes

“weight” and "height”.
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Two Qualitative Attributes, at Least one of

them Nominal
When the attributes are both qualitative with at least one

nominal, contingency tables are used.

LLTTITITION S

Contingency tables present the joint frequencies, facilitating the
identification of interactions between the two attributes.

They have a matrix-like format, with cells in a square and labels
at the left and top.

On the right most column are the totals per row while in the
bottom most row are the totals per column.

The bottom right-hand corner has the total number of values
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Two Qualitative Attributes, at Least one of
them Nominal

FIrorionis

Bad Good Figure 2.19 Mosaic plot for
Company “company” and "gender”,

Good Bad .

-
Male 6 2 8 3

Gender
Female 1 5 6
=
7 7 14 Company

Figure 2.18 Contingency table with absolute joint frequencies for “company” and “gender”.
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Two Ordinal Attributes

LLTTITITION S

Spearman’s rank correlation should be used instead of the Pearson
correlation.

Scatter plots with ordinal attributes usually have the problem that
there are many values falling at the same point, making it impossible to
evaluate the number of values per point. In order to avoid this
problem, some software packages use a jitter effect which add a
random deviation to the values, making it possible to evaluate how
large the cloud is.

Contingency tables can be used and mosaic plots too. The values
should be in increasing order

10 March 2023 DATA ANALYTICS/JEBAKUMAR IMMANUEL/CSE/SNSCE 14/24



Assessment 1

LLTTITITIONS

What are the most appropriate scales for the following examples?
e university students’ exam marks

e level of urgency in the emergency room of a hospital
e classification of the animals in a zoo

e carbon dioxide levels in the atmosphere
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