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Frequency Distribution: 

Introduction:Frequency distribution in statistics provides the information of the number of occurrences (frequency) of distinct values distributed within a given period of time or interval, in a list, table, or graphical representation. Grouped and Ungrouped are two types of Frequency Distribution. Data is a collection of numbers or values and it must be organized for it to be useful
· A frequency distribution is a tabular arrangement of data 
· A frequency distribution is a way tosummarize data

· The distribution condenses the raw data into a more useful form and allows for a quick visual interpretationof the data

· The data is grouped into different intervals, and then the number of observations that belong to each interval is determined. Data that is presented in this manner are known as grouped data.

· The smallest value that can belong to a given interval is called the lower class limit, while the largest value that can belong to the interval is called the upper class limit. 

· The difference between the upper class limit and the lower class limit is defined to be the class width. 

· When designing the intervals to be used in a frequency distribution, it is preferable that the class widths of all intervals be the same.
· The midpoint of a class is the sum of the lower and upper limits of the class divided by two.

· The relative frequency of a class is the portion or percent of that data that falls in that class. To find the relative frequency of a class, divide the frequency f by the sample size (sum of all frequencies), n.

· The cumulative frequency of a class is the sum of the frequency for that class and all previous classes. The cumulative frequency of the last class is equal to the sample size

Variants of Frequency Distribution:Types of Frequency Distribution

· Grouped frequency distribution.

· Ungrouped frequency distribution.

· Cumulative frequency distribution.

· Relative frequency distribution.

· Relative cumulative frequency distribution.
· Percentage frequency distributions are variants of the frequency distribution.

The relative frequency distribution is similar to the frequency distribution, except that instead of the number of observations belonging to a particular interval, the ratio of the number of observations in the interval to the total number of observations, also known as the relative frequency, is determined. 
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· The percentage frequency distribution is arrived at by multiplying the relative frequencies of each interval by 100%.
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Cumulative Frequency:

The cumulative frequency distribution is obtained by computing the cumulative frequency, defined as the total frequency of all values less than the upper class limit of a particular interval, for all intervals. 
From a frequency distribution, this can be done by simply adding together the frequencies of the interval and all other preceding intervals (i.e., intervals whose values are less than the values of a particular interval). The relative cumulative frequency distribution is calculated and the percentage cumulative frequency distribution from the cumulative frequency distribution.

EX. Given the following set of measurements for a particular sample:
	2.5
	 5.9
	 3.2
	1.4
	7.0
	4.3
	8.9
	0.7
	4.2
	9.9

	 3.4
	 4.6
	5.0
	 6.4
	1.1
	9.2
	7.7
	0.9
	4.0
	2.3

	 5.6
	 2.2
	3.1
	4.7
	5.5
	6.6
	1.9
	3.9
	6.1
	5.2

	 8.2
	 3.3
	2.2
	5.8
	4.1
	3.8
	1.2
	6.8
	9.5
	0.8


We note that the values range from 0 to 10.0. Therefore, we can create the following 10 classes:
	class 1:
	0 - 1.0
	class 6:
	5.0 - 6.0

	class 2:
	1.0 - 2.0
	class 7:
	6.0 - 7.0

	class 3:
	2.0 - 3.0
	class 8:
	7.0 - 8.0

	class 4:
	3.0 - 4.0
	class 9:
	8.0 - 9.0

	class 5:
	4.0 - 5.0
	class 10:
	9.0 - 10.0


We assume that a measurement that falls on the border between two intervals belongs to the previous interval (e.g. the value 4.0 belongs to class 4 instead of class 5). By counting the number of observations that fall into each class, we get the following frequency distribution:
	Measurements
	# of obj.
	Relative Frequency
	Percentage Frequency

	 
	 
	 
	 

	0.0 - 1.0
	3
	0.075
	7.5 %

	1.0 - 2.0
	4
	0.100
	10.0 %

	2.0 - 3.0
	4
	0.100
	10.0 %

	3.0 - 4.0
	7
	0.175
	17.5 %

	4.0 - 5.0
	6
	0.150
	15.0 %

	5.0 - 6.0
	5
	0.125
	12.5 %

	6.0 - 7.0
	5
	0.125
	12.5 %

	7.0 - 8.0
	1
	0.025
	2.5 %

	8.0 - 9.0
	2
	0.050
	5.0 %

	9.0 - 10.0
	3
	0.075
	7.5 %

	 
	 
	 
	 

	Totals
	40
	1.000
	100.0 %


( Explaination : eg. 3/40= 0.075 similarily 4/40= 0.100 where 40 is the total no of objects)

In the interval 4.0 - 5.0 of the above frequency distribution, 4.0 is the lower class limit, while 5.0 is the upper class limit (Actually, 4.0 belongs to the previous interval, but since any measurement just slightly greater than 4.0 falls into the 4.0 - 5.0 class, 4.0 is essentially the lower limit of the interval). The class width is 5.0 - 4.0 = 1.0; in fact, the class widths of all the intervals are 1.0, as is preferred.

The following table shows the cumulative frequency distribution for the above set of measurements:

	Measurements
	Cumulative Frequency
	Relative Cumulative Frequency
	Percentage Cumulative Frequency

	 
	 
	 
	 

	0.0 - 1.0
	3
	0.075
	7.5 %

	1.0 - 2.0
	7
	0.175
	17.5 %

	2.0 - 3.0
	11
	0.275
	27.5 %

	3.0 - 4.0
	18
	0.450
	45.0 %

	4.0 - 5.0
	24
	0.600
	60.0 %

	5.0 - 6.0
	29
	0.725
	72.5 %

	6.0 - 7.0
	34
	0.850
	85.0 %

	7.0 - 8.0
	35
	0.875
	87.5 %

	8.0 - 9.0
	37
	0.925
	92.5 %

	9.0 - 10.0
	40
	1.000
	100.0 %

	 
	 
	 
	 

	Totals
	40
	1.000
	100.0 %


Frequency distribution tables can also be utilized for qualitative data. Since qualitative data is not ordinal (e.g. can be ordered), the concept of cumulative frequency does not apply when dealing with qualitative data.

EX. The following table illustrates the use of frequency distributions with qualitative data.

	FavoriteColor
	# of persons
	Relative Frequency
	PercentageFrequency

	 
	 
	 
	 

	RED
	16
	0.2000
	20.00 %

	BLUE
	18
	0.2250
	22.50 %

	YELLOW
	10
	0.1250
	12.50 %

	GREEN
	9
	0.1125
	11.25 %

	ORANGE
	13
	0.1625
	16.25 %

	BLACK
	6
	0.0750
	7.50 %

	others
	8
	0.1000
	10.00 %

	 
	 
	 
	 

	Totals
	80
	1.0000
	100.00 %


 
Representing Quantitative data using a Histogram

Histograms A histogram is a bar chart in which each bar represents a category and its height represents either the frequency, relative frequency (proportion) or percentage in that category.

If a variable can only take on a finite number of values (or the values can be listed in an infinite sequence) the variable is said to be discrete.

Frequency Distribution graph:
Example:

Frequency Distribution Table

139, 145, 150, 145, 136, 150, 152, 144, 138, 138
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Frequency Distribution Graph

Using the same above example we can make the following graph:
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Problems to understand Frequency distributions

Def: A frequency distribution (or frequency table) lists classes (or categories) of values, along with frequencies (or counts) of the number of values that fall into each class.

A data is considered discrete if it is finite or a countable number.

A data is considered continuous if is an uncountable number, represented by an interval on the number line.

Class width: The length of the class is called the class width. It is also known as class size.

Class Width=U.C.B.-L.C.B. U.C.B. is Upper Class Boundary& L.C.B. is Lower Class Boundary
Example 1:

You conduct a study of the number of calls a sales person makes in one day. The possible values are 0, 1, 2, 3, 4, and so on. (discrete data)

You conduct a study to measure the time (in hours) a salesperson spends making calls in one day. Because the time spent making sales calls can be any number from 0 to 24 (including fractions and decimals), this data is a continuous data. You can represent its values with an interval on a number line, but you cannot list all the possible values. If the data are discrete and have few different values, the categories of datawillbe the observations.

 If the data are discrete, but there are many different values of the variables, categories of data (called classes) must be created using intervals of numbers.

If the data are continuous, the categories of data must be created using intervals of numbers.

Constructing a Frequency Distribution from a Data Set:

Guidelines:

1. Decide on the number of classes to include in the frequency distribution.

The number of classes should be between five and twenty.

2. Find the class width. The class width is the difference between the maximum and minimum data entries, divided by the number of classes, and rounded up to the next convenient number.

3. Find the class limits. A lower class limit is the least number that can belong to a specific class and an upper class limit is the greatest. Use the minimum data entry as the lower limit of the first class. To find the remaining lower limits, add the class width to the lower limit of the preceding class.

4. Use tally marks to sort the data entries into classes.

5. Count each of the tally marks to find the total frequency, f, for each class.

Example 2:

The following sample data set list the number of minutes 25 people spent reading the newspaper in a day. Construct a frequency distribution that has 5 classes.

7 39 13 9 25 8 22 0 2 18 2 30 7
35 12 15 8 6 5 29 0 11 39 16 15

Definition:

Simple way to explain cumulative frequency

3,3,5,6,6,6,8

Sort the data set. A "data set" is just the group of numbers you are studying. Sort these values in order from smallest to largest

Example: Your data set lists the number of books each student has read in the last month. After sorting, this is the data set: 3, 3, 5, 6, 6, 6, 8.

	No of books
	frequency

	3
	3

	5
	1

	6
	3

	8
	1


.3 frequency 2

.5 frequency 1
.6 frequency 3

.8 frequency  1

	NO of books 
	Frequency f
	Cumulative frequency

	3
	2
	2

	5
	1
	

	6
	3
	

	8
	1
	


Find the cumulative frequency of the first value. The cumulative frequency answers the question "how many times does this value or a smaller value show up?" Always start with the lowest value in your data set. Since there are no smaller values, the answer is the same as that value's absolute frequency

Example: Our lowest value is 3. The number of students who read 3 books is 2. No one read fewer than that, so the cumulative frequency is 2. Add it to the first row of your chart:

3  |  F = 2  |  CF=2

	NO of books 
	Frequency f
	Cumulative frequency

	3
	2
	2

	5
	1
	2+1= 3

	6
	3
	

	8
	1
	


Find the next value's cumulative frequency. Move to the next value on your chart. We just found how many times the lower values showed up. To find the cumulative frequency of this value, we just need to add its absolute frequency to the running total. In other words, take the last cumulative frequency you found, then add this value's absolute frequency.[4]

Example:

3  |  F = 2  |  CF = 2

5  |  F = 1  |  CF = 2+1 = 3
	NO of books 
	Frequency f
	Cumulative frequency

	3
	2
	2

	5
	1
	2+1= 3

	6
	3
	3+3 = 6

	8
	1
	6+1 =7


Repeat for the remaining values. Keep moving to larger and larger values. Each time, add the last cumulative frequency to the next value's absolute frequency.

Example:

3  |  F = 2  |  CF = 2

5  |  F = 1  |  CF = 2 + 1 = 3

6  |  F = 3  |  CF = 3 + 3 = 6

8  |  F = 1  |  CF = 6 + 1 = 7

Check your Answer

Frequencies: 2+1+3+1=7
3,3,5,6,6,6,8

1,2,3,4,5,6,7

Check your work. Once you're done, you've added together the number of times every variable has appeared. The final cumulative frequency should equal the total number of data points in your set. There are two ways to check this:

Add all the individual frequencies together: 2 + 1 + 3 + 1 = 7, which is our final cumulative frequency.

Count the number of data points. Our list was 3, 3, 5, 6, 6, 6, 8. There are 7 items, which is our final cumulative frequency.

