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Pictorial and Tabular Methods in Statistics



Learning Objectives

1. Define and characterize the distribution of a dataset.

2. Understand sample notation.

3. Explain the purposes of visualization.

4. Interpret and explain stem-and-leaf plots, dotplots, and
histograms.



The Central Problem

Raw data are effectively useless for
interpretation.





The Solution

We use graphical displays to
summarize the useful information

instead.



Distributions

The distribution of a dataset describes
the possible values that are in a sample,

and the relative frequency of those
values.



Notation

▶ Our data consist of n observations.

▶ Each observation is denoted with a lowercase x .

▶ We use subscripts to enumerate sample observations, xi , for
i = 1, . . . , n.



Goals for Visualizations

1. Identify what is typical in the data.

2. Identify the spread of the data.

3. Determine if there are any gaps in the data.

4. Identify the shape of the distribution of the data.

5. Identify peaks in the data.

6. Determine whether there are any outliers.
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Stem-and-Leaf Plots

2, 17, 14, 35, 37, 44, 2, 47, 41, 35, 50,
40, 16, 20, 22, 22, 23, 9, 23, 23, 48, 34,
8, 26, 11, 4, 49, 11, 39, 34, 29, 4, 4, 35,
6, 3, 5, 40, 28, 40, 45, 27, 5, 37, 1, 27,
16, 20, 19, 50, 10, 50, 19, 20, 28, 45,
40, 4, 32, 25



2, 17, 14, 35, 37, 44, 2, 47, 41, 35, 50, 40, 16, 20, 22, 22, 23, 9, 23, 23, 48, 34, 8, 26,
11, 4, 49, 11, 39, 34, 29, 4, 4, 35, 6, 3, 5, 40, 28, 40, 45, 27, 5, 37, 1, 27, 16, 20, 19,
50, 10, 50, 19, 20, 28, 45, 40, 4, 32, 25

The decimal point is 1 digit(s) to the right of the |

0 | 12234444
0 | 55689
1 | 0114
1 | 66799
2 | 00022333
2 | 5677889
3 | 244
3 | 555779
4 | 000014
4 | 55789
5 | 000



Constructing Stem-and-Leaf Plots

1. Identify the stem (leading digit) and leaves (remaining digits)

2. Place the stems from smallest to largest in a vertical column

3. Place each leaf with the corresponding stem in ascending order

4. Indicate the units (where is the decimal point?)
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Dot Plots

2, 51, 17, 56, 14, 35, 37, 44, 2, 47, 41, 35, 50, 40, 16, 20, 22, 22, 23, 9, 23, 23, 48,
34, 8, 26, 56, 11, 4, 58, 58, 49, 11, 60, 39, 34, 29, 4, 4, 55, 35, 52, 6, 3, 5, 40, 28, 40,
45, 59, 58, 27, 5, 37, 1, 27, 55, 16, 20, 19, 50, 10, 50, 19, 20, 28, 55, 54, 45, 40, 57,
54, 4, 32, 59, 25, 35, 60, 27, 28, 4, 32, 50, 55, 47, 31, 49, 2, 22, 32, 38, 18, 17, 40,
35, 34, 16, 49, 40, 36

0 20 40 60
Occurence of Whistles in NHL Games



Constructing Dot Plots

1. Plot all observations on the vertical axis at their value.

2. Stack dots for repeated observations.
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Histograms

▶ Histograms represent the frequency distribution using bar
charts.

▶ For discrete variables, we use each category, and count the
observations in each category.

▶ For continuous variables, we bin the observations, and count
the observations in each bin.

▶ Can also use the relative frequency, which is given by

relative frequency = frequency
total number of observations.
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Histograms
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Considerations for Histograms

▶ Classes should be the same width.

▶ Classes should not overlap.

▶ Classes should include all possible values.
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Histograms

Bins Counts Relative Frequency
1 30 - 35 11 0.03216374
2 35 - 40 89 0.26023392
3 40 - 45 77 0.22514620
4 45 - 50 113 0.33040936
5 50 - 55 47 0.13742690
6 55 - 60 5 0.01461988



Histograms
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What to Look for in a Histogram

▶ Shape, including modality, symmetry, and skewness

▶ How many peaks (modes) are there: one is unimodal, two is bimodal,
three or more is multimodal

▶ Does the distribution look like a mirror image? If not, it is skewed.

▶ Left (or negative) skew has a tail pointing left; right (or positive) skew
has a tail pointing right.

▶ The centre of the distribution

▶ The spread of the distribution

▶ Outliers or deviations from the general pattern



What to Look for in a Histogram

▶ Shape, including modality, symmetry, and skewness
▶ How many peaks (modes) are there: one is unimodal, two is bimodal,

three or more is multimodal

▶ Does the distribution look like a mirror image? If not, it is skewed.

▶ Left (or negative) skew has a tail pointing left; right (or positive) skew
has a tail pointing right.

▶ The centre of the distribution

▶ The spread of the distribution

▶ Outliers or deviations from the general pattern



What to Look for in a Histogram

▶ Shape, including modality, symmetry, and skewness
▶ How many peaks (modes) are there: one is unimodal, two is bimodal,

three or more is multimodal

▶ Does the distribution look like a mirror image? If not, it is skewed.

▶ Left (or negative) skew has a tail pointing left; right (or positive) skew
has a tail pointing right.

▶ The centre of the distribution

▶ The spread of the distribution

▶ Outliers or deviations from the general pattern



What to Look for in a Histogram

▶ Shape, including modality, symmetry, and skewness
▶ How many peaks (modes) are there: one is unimodal, two is bimodal,

three or more is multimodal

▶ Does the distribution look like a mirror image? If not, it is skewed.

▶ Left (or negative) skew has a tail pointing left; right (or positive) skew
has a tail pointing right.

▶ The centre of the distribution

▶ The spread of the distribution

▶ Outliers or deviations from the general pattern



What to Look for in a Histogram

▶ Shape, including modality, symmetry, and skewness
▶ How many peaks (modes) are there: one is unimodal, two is bimodal,

three or more is multimodal

▶ Does the distribution look like a mirror image? If not, it is skewed.

▶ Left (or negative) skew has a tail pointing left; right (or positive) skew
has a tail pointing right.

▶ The centre of the distribution

▶ The spread of the distribution

▶ Outliers or deviations from the general pattern



What to Look for in a Histogram

▶ Shape, including modality, symmetry, and skewness
▶ How many peaks (modes) are there: one is unimodal, two is bimodal,

three or more is multimodal

▶ Does the distribution look like a mirror image? If not, it is skewed.

▶ Left (or negative) skew has a tail pointing left; right (or positive) skew
has a tail pointing right.

▶ The centre of the distribution

▶ The spread of the distribution

▶ Outliers or deviations from the general pattern



What to Look for in a Histogram

▶ Shape, including modality, symmetry, and skewness
▶ How many peaks (modes) are there: one is unimodal, two is bimodal,

three or more is multimodal

▶ Does the distribution look like a mirror image? If not, it is skewed.

▶ Left (or negative) skew has a tail pointing left; right (or positive) skew
has a tail pointing right.

▶ The centre of the distribution

▶ The spread of the distribution

▶ Outliers or deviations from the general pattern



Examples

Histogram Example 1
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Examples

Histogram Example 2
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Examples

Histogram Example 3
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Examples

Histogram Example 4
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Examples

Histogram Example 5
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Histograms: Comparing Distributions
Adelie Chinstrap Gentoo
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Bar Charts: Histograms for Categorical Data
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Summary

▶ Raw data are difficult to interpret on their own.

▶ Visualizations can help display the character of a distribution.

▶ Stem-and-leaf plots, dot plots, and histograms are all useful for
quantitative variables.

▶ Histograms (as bar plots) can be used for categorical variables.
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