
DISTRIBUTIONS OF DATA



Distributions of Data

 Dilemma: 

 After conducting a research study, it is useful to first 
organize and examine the observed outcomes for the 
purpose of describing the data set and sharing the results 
with others in a presentable form.

 1) What are some common methods for organizing raw data into 
a presentable and easy-to-read format?

 2) What are some common methods of visualizing raw data for 
presentation in a figure or graph?

 3) What are several characteristics that can be used to describe 
the shape of a distribution of data?



Distributions of Data

Questionnaire Responses (X)

Using a scale of 0 to 8, rate your enjoyment of statistics. 

Lower values represent less enjoyment.

5 1 3 4 7

4 0 2 6 4

1 3 0 6 4

8 2 3 4 6

2 1 5 3 2



Questionnaire Responses (X)

Using a scale of 0 to 8, rate your enjoyment of statistics. 

Lower values represent less enjoyment.

5 1 3 4 7

4 0 2 6 4

1 3 0 6 4

8 2 3 4 6

2 1 5 3 2

X f(x) fc (x)

8 1

7 1

6 3

5 2

4 5
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0 2

Sum 25

X f(x) fc (x)
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Sum

X f(x) fc (x)

8 1 25

7 1 24

6 3 23

5 2 20

4 5 18

3 4 13

2 4 9

1 3 5

0 2 2

Sum 25

Distributions of Data

 Frequency distribution table

 A summary display for a 
distribution of data organized by 
frequency of occurrence 

 (Absolute) Frequency | f(x)

 The number of occurrences of a 
given category or value of (x)

 Cumulative Frequency |  fc(x)

 The number of occurrences at or 
below a given value of (x)



X f(x) fc (x)

8 1 25

7 1 24

6 3 23

5 2 20

4 5 18

3 4 13

2 4 9

1 3 5

0 2 2

Sum 25

X f(x) fc (x) rf(x) rfc (x)

8 1 25 0.04 1.00

7 1 24 0.04 0.96

6 3 23 0.12 0.92

5 2 20 0.08 0.80

4 5 18 0.20 0.72

3 4 13 0.16 0.52

2 4 9 0.16 0.36

1 3 5 0.12 0.20

0 2 2 0.08 0.08

Sum 25 1.000

X f(x) fc (x) rf(x)

8 1 25 0.04

7 1 24 0.04

6 3 23 0.12

5 2 20 0.08

4 5 18 0.20

3 4 13 0.16

2 4 9 0.16

1 3 5 0.12

0 2 2 0.08

Sum 25 1.000

Distributions of Data

 Relative Frequency | rf(x)

 The proportion of occurrences 
of a given category or value 
of (x) of the total number of 
frequencies recorded

 Cum. Rel. Frequency | rfc(x)

 The proportion of occurrences 
at or below a given value of 
(x) of the total number of 
frequencies recorded

f (X)
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N
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X rf(x) rfc (x)

8 0.04 1.00

7 0.04 0.96

6 0.12 0.92

5 0.08 0.80

4 0.20 0.72

3 0.16 0.52

2 0.16 0.36

1 0.12 0.20

0 0.08 0.08

Sum 1.000

Distributions of Data

 Percentage | %(x)

 The percentage of occurrences 
of a given category or value of 
(x) of the total number of 
frequencies recorded

 Cumulative Percentage | %c(x)

 The percentage of occurrences 
at or below a given value of (x) 
of the total number of 
frequencies recorded

X rf(x) rfc (x) % (x)

8 0.04 1.00 4.00

7 0.04 0.96 4.00

6 0.12 0.92 12.00

5 0.08 0.80 8.00

4 0.20 0.72 20.00

3 0.16 0.52 16.00

2 0.16 0.36 16.00

1 0.12 0.20 12.00

0 0.08 0.08 8.00

Sum 1.000 100.0

X rf(x) rfc (x) % (x) %c(x)

8 0.04 1.00 4.00 100.00

7 0.04 0.96 4.00 96.00

6 0.12 0.92 12.00 92.00

5 0.08 0.80 8.00 80.00

4 0.20 0.72 20.00 72.00

3 0.16 0.52 16.00 52.00

2 0.16 0.36 16.00 36.00

1 0.12 0.20 12.00 20.00

0 0.08 0.08 8.00 8.0

Sum 1.000 100.0

% (X) rf (x)*100

c c%  (X) rf (x)*100



State of Birth

X

Maine

Rhode

Island

Florida

Ohio

Michigan

Sum

State of Birth

X f(x) fc (x) rf(x) rfc (x) % (x) %c (x)

Maine 5 20 0.25 1.0 25 100

Rhode

Island
4 15 0.20 0.75 20 75

Florida 6 11 0.30 0.55 30 55

Ohio 2 5 0.10 0.25 10 25

Michigan 3 3 0.15 0.15 15 15

Sum 20 1.000 100.0

State of Birth

X f(x) rf(x) % (x)

Maine 5 0.25 25

Rhode

Island
4 0.20 20

Florida 6 0.30 30

Ohio 2 0.10 10

Michigan 3 0.15 15

Sum 20 1.000 100.0



f(x)

2

5

23

1

172

65





http://www.fec.gov/pubrec/fe2012/federalelections2012.pdf

2012 Popular Vote Results (129,085,410 total votes cast)

Obama Romney

Frequency 65,915,795 60,933,504

Percentage 51.06 47.20

Difference +4,982,291| +3.86%
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Distributions of Data

 Group frequency distribution

 A summary display for a distribution 
in which intervals of data are 
organized by frequency of 
occurrence 

Approximately how many miles do you travel to 

come to campus?

15 10 12 30 3 40

21 35 2 3 20 15

5 13 20 5 7 8

1 20 15 27 2 5

4 5 3 12 20 4

20 10 21 2 5 25

12 5 22 10 8 8

15 18 20 12 ------------------

Miles (X) f(x) %(x)

40 – 44 1 2.17

35 – 39 1 2.17

30 – 34 1 2.17

25 – 29 2 4.35

20 – 24 9 19.57

15 – 19 5 10.87

10 – 14 8 17.39

5 – 9 10 21.74

0 – 4 9 19.57

Sum 46 100%



Distributions of Data

 Bar Graph
 A graph in which the frequency (or %) of outcomes is 

plotted on the vertical axis against a categorical 
variable on the horizontal axis  



Distributions of Data

 Histogram 

 A graph that plots values of observations on the 
horizontal axis, and the frequency (or %) with which 
each value occurs in the data set on the vertical axis



Distributions of Data

 Distribution shape

 Normal distribution

 A probability distribution that is 
defined by specific mathematical 
properties about its shape

 Unimodal

 Symmetrical

 Mesokurtic
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Distributions of Data

 Distribution shape

 Modality

 A description of the 

number of peaks that 

exist in a distribution 

of values



Distributions of Data

 Distribution shape

 Skew

 A measure of the 

degree of symmetry of 

a distribution of values

 Symmetrical

 Same tails

 Negative Skew

 Trailing left tail

 Positive Skew

 Trailing right tail





Distributions of Data

 Distribution shape

 Kurtosis
 A measure of the degree 

to which scores cluster in 
the peak and tails of a 
distribution of values

Negative

Kurtosis
Positive

Kurtosis

 Zero kurtosis – “Mesokurtic”

 Moderate tails, moderate peak

 Positive kurtosis – “Leptokurtic”

 Typically heavy tails, higher peak

 Negative kurtosis – “Platykurtic”

 Typically light tails, lower peak



Distributions of Data

 Dilemma: 

 After conducting a research study, it is useful to first organize and 
examine the observed outcomes for the purpose of describing the data 
set and sharing the results with others in a presentable form.

 1) What are the common methods for organizing raw data into a 
presentable and easy-to-read format?

 A frequency distribution table is typically used to organize and display raw 
in its absolute and relative (or percentage) form.

 2) What are some common methods of visualizing raw data for 
presentation in a figure or graph?

 Bar graphs are typically used to display a set of categorical data, whereas 
histograms are typically used to display quantitative data. 

 3) What are several characteristics that can be used to describe the 
shape of a distribution of data?

 Modality, skewness, and kurtosis can all be used to describe a distribution’s 
shape. Typically, these characteristics in empirical distributions are compared 
to those found in a normal distribution.



Distributions of Data

 Terminology

 Absolute vs. relative frequencies

 Bar graphs and histograms

 Modality, skewness, kurtosis, and the normal distribution

 Concepts and Skills

 Be able to create and read a frequency distribution table 
based on raw data

 Be able to identify and create the appropriate figure for 
displaying different types of data 

 Be able to identify the different characteristics of a 
distribution’s shape


