
MATH 205: Statistical methods

Lecture 4: Correlation

MATH 205: Statistical methods



Tentative schedule
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Lectures 1–3: 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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Chapter 2: Looking at relationship
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Plotting 2D data

We take a dataset, choose two different features, and extract
the corresponding elements from each tuple

The result is a dataset consisting of 2-tuples, and we think of
this as a two dimensional dataset

Goal: to plot this dataset in a way that reveals relationships
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Example: CO2 dataset

The CO2 uptake of six plants from Quebec and six plants from
Mississippi was measured at several levels of ambient CO2
concentration. Half the plants of each type were chilled overnight
before the experiment was conducted.
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Example: Animals {MASS} dataset
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Plotting 2D data

categorical vs categorical: create a richer set of categories

categorical vs continuous: comparative box plots

continuous vs continuous: scatter plots
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Categorial vs categorical

Common approach: create a richer set of categories

Example: Relationship between

automobile class (2seater, compact, midsize, minivan, pickup,
subcompact, suv)
drive type (front-wheel, rear-wheel, or 4-wheel drive)
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Example: mpg {ggplot2} dataset
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Grouped bar charts
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Stacked bar charts
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Heatmap
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Categorial vs continuous
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continuous vs continuous: scatterplot

Use Cartesian coordinates to display values for two variables
for a set of data

The data are displayed as a collection of points, each having
the value of one variable determining the position on the
horizontal axis and the value of the other variable determining
the position on the vertical axis
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Scatterplot
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Scatterplot: example
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Standard coordinates
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Problem

Prove that:

mean({x̂}) = 0

std({x̂}) = 1
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Correlation
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Correlations

From the figure: someone who is taller than the mean will
tend to be heavier than the mean too

This relationship is not always true for specific cases (and can
not be represented by a function): some people are quite a lot
taller than the mean, and quite a lot lighter
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Correlations

Question: when x̂ increases, does ŷ tend to increase, decrease, or
stay the same?

Positive correlation: larger x̂ values tend to appear with larger
ŷ values

Negative correlation: larger x̂ values tend to appear with
smaller ŷ values

Zero correlation: no relationship

MATH 205: Statistical methods



Correlations
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Correlation coefficient
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Correlation coefficient

correlation is a measure of our ability to predict one value
from another

correlation coefficient takes values between -1 and 1

If the correlation coefficient is close to 1 or -1, then we are
likely to predict very well.
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Correlation coefficient
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Correlation coefficient: properties
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