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Where do you start?



Chapter 2
Getting to Know Your 

Data: Frequency 
Distributions and Visual 
Representations of Data

Copyright (C) 2020 The Rowman & Littlefield Publishing Group, 
Inc. All Right Reserved



Frequency Distributions
• Frequency distributions: 

• Give the number, percentage, or proportion of cases in a sample who fall into each 
category of a variable. 

• Are univariate statistics because they describe one variable at a time

• Percentages:

• show the size of each response category relative to the overall number of cases

• By formula, percentage is:  
f

N
(100), where f is frequency in the category, and N is the 

total number of cases

• It is easier to compare the relative sizes of categories using percentages when the 
number of cases in the categories is very large
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Proportion and Percent

Percentage =
𝑓

𝑁
∗ 100

Proportion =
𝑓

𝑁



Example: Compare Two Frequency 
Distributions
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Table 3: “Our Grand Leader is leading us toward the Truth.”

Response Frequency Percentage

Strongly agree 17 28

Agree 30 50

Disagree 4 7

Strongly Disagree 9 15

Total 60 100

Source: Fictitious Data

Frequency Distributions for 
Ordinal Variables



“Our Grand Leader is leading us toward the Truth.”

Response Frequency Percentage

Strongly agree or Agree 47 78

Disagree or Strongly Disagree 13 22

Total 60 100

Source: Fictitious Data

Frequency Distributions for 
Ordinal Variables



Frequency Distributions for 
Interval-Ratio Variables

Too many

data points



Frequency Distributions for 
Interval-Ratio Variables

Collapse 

Categories



Cumulative Percentage and Percentile

• Cumulative percentage: 
• The total percentage of cases with a given value or below (or a given value and 

above) 
• Example: percentage of people who have two or fewer children
• Only use ordinal or interval-ratio variables because values must be rank-ordered 

(either from least to most or most to least)

• Cum% = 
cumf

N
(100), where “cumf” stands for cumulative frequency and N is the total 

number of cases

• Percentile:
• The position of any given case or value in the overall distribution
• Example: A child who is in the 50th percentile for height has a height for which the 

cumulative percentage would be 50. Of the children, 50% are below that height.
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A Frequency Distribution with Cumulative 
Percentage
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Frequency Distributions with Cumulative 
Percentage Ranked in Opposite Orders
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Percent Change

• Percent change:

• The size of a change over time in comparison to the initial percent or 
frequency

• Percent change =
(percent at time 2 – percent at time 1)

percent at time 1
(100)

• Example: 30% of statistics students liked statistics at the beginning of a 
course, and 95% of them liked it at the end of the course, what is the percent 
change in students who like statistics?

• Percent change =
(95 –30)

30
(100) = 217%

Copyright (C) 2020 The Rowman & Littlefield Publishing Group, 
Inc. All Right Reserved



Rates and Ratios
• Rate:

• The prevalence of an outcomes of interest in a given population
• The frequency of an occurrence relative to the number of times that the event could 

have occurred in a given group

• Rate = 
factual occurrences

fpossible occurrences

• Example: In 2009, number of divorces: 820,669; number of marriages: 2,080,000; 
Divorce rate = 

820,669

2,080,000
= .39, or 39%

• Ratio:
• Examines the size of one category relative to another

• Ratio = 
f1

f2
, where f1 and f2 are the frequencies for the groups of interest

• Example: In 2016, there were 125,220,000 married adults in the U.S. and 25,511,000 

divorced adults; Ratio of married to divorced people: 
125,220,000
25,511,000

= 4.9
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Activity: Important Rates in Our City 
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Working with Frequency Distributions: 
Missing Values and Collapsing Categories
• Valid percent: 

• When missing values are excluded from percentages

• Percentages are larger because denominator is smaller

• Collapsing categories (called “recoding” when using software)
• Collapse (or combine) when fine distinctions between categories are not 

useful

• Collapse when there are too many categories in a variable to make sense of 
its frequency distribution

• Collapsing categories can change the data’s story
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Missing Values Two Ways (Percent and Valid 
Percent)
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Ideology Two Ways: Collapsed and Not 
Collapsed
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Bar Graph
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Pie Chart
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Histogram and its Frequency Distribution
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Stem-and-Leaf Plot and its Frequency 
Distribution
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Frequency Polygon (superimposed on its 
histogram)
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Time Series Chart
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Comparing Frequency Distributions of 
Subgroups
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Comparing Bar Graphs of Subgroups
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Comparing Pie Charts of Subgroups
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Comparing Histograms of Subgroups
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Comparing Frequency Polygons of Subgroups
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