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Lecture 3: Interquartile range and box plot
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Tentative schedule
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Chapter 1: Describing dataset
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Datasets as d-tuples

Categorical vs. continuous
data

Datasets as d-tuples
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Chapter 1: Describing univariate data

Summarizing univariate data:

Mean

Median

Standard deviation

Interquartile Range

Visualizing univariate data:

Bar chart

Pie chart

Histogram

Box plot
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Mean
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Properties of the Mean
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Median

Median is not affected by outliers
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Median
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Measures of variability: deviation from the mean
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Properties of the standard deviation
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Variance
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Interquartile range
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Percentiles and Quartiles
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Percentiles and Quartiles

If there are n data points, then the p quantile occurs at the
position 1 + (n − 1)p with weighted averaging if this is
between integers.

For example the .25 quantile of the numbers

10, 17, 18, 25, 28, 28

occurs at the position 1+(6-1)(.25) = 2.25. That is 1/4 of
the way between the second and third number which in this
example is 17.25.
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Interquartile range
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Example

Consider the previous example:

Compute the Interquartile range of this dataset.
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Boxplot
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Boxplot with outliers

Convention: any point further than 1.5*[Interquartile range]
from the closest quartile is called an outlier

Boxplot with outliers: The whisker is shorten to just include
non-outliers. Outliers are plotted by points.
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Boxplot with outliers
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Final note: Standard coordinates

It is often possible to get some useful insights about one
univariate dataset from visualizations

However, they are hard to compare because each is in a
different set of units
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Problem

Prove that:

mean({x̂}) = 0

std({x̂}) = 1
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Standard coordinates

We could then normalize the data by subtracting the location
(mean) and dividing by the standard deviation (scale)

The resulting values are unitless, and have zero mean
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