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How to Easily Calculate the Range of Grouped Data

What is the Range of Grouped Data?

The calculation of the range is a fundamental step in analyzing the spread and variability of any
dataset. In simple, ungrouped data, the range is easily determined by subtracting the smallest
observation from the largest observation. This straightforward measure provides crucial insight into
the span of values, indicating how dispersed the data points are.

However, when dealing with grouped data--where observations are organized into class intervals
or bins--calculating the exact range becomes impossible because the precise individual values are
unknown. Instead, statisticians rely on estimation techniques to determine the approximate range.
This article explores the concept of the range for grouped data and details two widely accepted
formulas used for its estimation.

Understanding Grouped Data and the Need for Estimation

In statistical analysis, data is frequently organized into a frequency distribution to simplify complex

datasets. This process involves dividing the observations into distinct class intervals and counting
how many data points fall into each interval. While this organization is excellent for visualizing data
patterns and summarizing large quantities of information efficiently, it sacrifices the precise identity
of individual scores.

When we look at a table of grouped data, we only know the boundaries of the classes (the lower
and upper limits) and the frequency within those boundaries. We do not know the exact maximum
or minimum value in the entire dataset. For instance, if a class interval is 10-20, the actual
observed values could be 10, 15, or 19.9. This ambiguity necessitates that the calculation of the
range must rely on estimation based on the established class boundaries, rather than absolute
values.

Consider the following example of grouped data. This table illustrates how raw scores are
condensed into intervals, making it necessary to estimate the overall spread of the data rather than
calculating an exact value:
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Range Frequency
1-10 2
11-20 7
21-30 10
31-40 3
41-50 1

Method 1: Estimating Range Using Upper and Lower Limits

The first and often the most common method for estimating the range of grouped data utilizes the

extreme boundaries of the class intervals. This formula provides the broadest possible estimate of
the data spread, assuming that the smallest observed value falls at or near the lower boundary of
the minimum interval and the largest observed value falls at or near the upper boundary of the
maximum interval.

The logic behind this approach is sound: the total spread of the data cannot exceed the difference
between the absolute highest limit of the final class and the absolute lowest limit of the starting
class. This method, therefore, gives a reliable upper bound for the actual range, offering a
conservative measure of dispersion.

The formula is defined as follows, where we utilize the most extreme values available in the entire
frequency distribution:

Formula 1: Upper and Lower Limits Method
Range of Grouped Data = Umax - Lmin
Where:

Umax: Represents the Upper limit of the class interval containing the maximum values (i.e., the
largest class interval).

Lmin: Represents the Lower limit of the class interval containing the minimum values (i.e., the
smallest class interval).

This approach is simple and effective, requiring only the inspection of the first and last class
intervals in the distribution table. Because it uses the absolute boundaries, this method guarantees
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that the true range is captured within this estimated maximum spread.

Method 2: Estimating Range Using Class Midpoints

The second method provides an alternative estimation of the range by focusing on the
representative values of each class interval, known as the midpoints. The midpoint of a class is
calculated as the average of its upper and lower limits. By using midpoints, we are assuming that,
on average, the data within that class is centered around this value.

When applying this method to calculate the range, we identify the midpoint of the highest class
interval and the midpoint of the lowest class interval. The difference between these two midpoints
serves as the estimated range. This calculation tends to yield a slightly smaller estimate than the
upper and lower limits method because it accounts for the center of the data spread rather than the
absolute boundaries.

While potentially less conservative than Formula 1, the midpoint method is valuable for
consistency, especially when other descriptive statistics like the mean or standard deviation are
also being calculated using midpoints for grouped data. It aligns the calculation of the range with
these other central tendency and dispersion measures.

The formula is structured as follows:

Formula 2: Midpoints Method

Range of Grouped Data = Midpointmax - Midpointmin

Where:

Midpointmax: The midpoint of the maximum class interval (Highest Limit + Lowest Limit) / 2.

Midpointmin: The midpoint of the minimum class interval (Lowest Limit + Highest Limit) / 2.

Example 1: Calculating Range for Student Exam Scores

To demonstrate the practical application of both formulas, let us consider a scenario involving the
distribution of exam scores for 40 students in a class. The data is presented in a frequency
distribution table, where scores are grouped into intervals. Our goal is to estimate the spread of
scores using both the limits method and the midpoints method.

The dataset illustrating the exam scores is provided below:

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://en.wikipedia.org/wiki/Midpoint
https://en.wikipedia.org/wiki/Grouped_data
https://en.wikipedia.org/wiki/Midpoint
https://en.wikipedia.org/wiki/Midpoint
https://en.wikipedia.org/wiki/Frequency_distribution
https://en.wikipedia.org/wiki/Frequency_distribution
https://scales.arabpsychology.com/?p=101172
https://scales.arabpsychology.com
https://scales.arabpsychology.com

How to Easily Calculate the Range of Grouped Data

Exam Score Frequency
51-60 4
61-70 8
71-80 15
81-90 8

91-100 5

We observe that the lowest class interval is 51-60, and the highest class interval is 91-100.

Method 1 Applied: Using Upper and Lower Limits

We first identify the necessary limits from the table:

The Lower limit (Lmin) of the minimum interval (51-60) is 51.
The Upper limit (Umax) of the maximum interval (91-100) is 100.
Applying the formula:

Range of Grouped Data = Umax - Lmin

Range of Grouped Data = 100 - 51

Range of Grouped Data = 49

Using the upper and lower limits, we estimate that the range of the exam scores is 49. This
suggests that the difference between the lowest possible score and the highest possible score is
49 points.

Method 2 Applied: Using Midpoints

Next, we must calculate the midpoints of the extreme classes:
Midpointmin (for 51-60) = (51 +60)/2=111/2=55.5
Midpointmax (for 91-100) = (91 + 100) /2 =191/2 =95.5

Applying the formula:
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Range of Grouped Data = Midpointmax - Midpointmin
Range of Grouped Data = 95.5 - 55.5
Range of Grouped Data = 40

Using the midpoints, we estimate that the range of the exam scores is 40. The difference between
the two estimations (49 vs. 40) highlights the inherent uncertainty when dealing with grouped data,
but both provide a measure of dispersion.

Example 2: Calculating Range for Basketball Player Scores

For our second example, we examine a different type of dataset: the number of points scored per
game by 60 basketball players. This data is also presented as a frequency distribution, allowing us

to practice range estimation across another set of intervals.

The distribution table for the basketball scores is displayed below:

Points Scored Frequency
1-10 8
11-20 25
21-30 14
31-40 9
41-50 4

The minimum class interval is 1-10, and the maximum class interval is 41-50. We will calculate the
estimated range using both statistical methodologies.

Method 1 Applied: Using Upper and Lower Limits

We extract the boundary values for the entire distribution:

The Lower limit (Lmin) of the minimum interval (1-10) is 1.
The Upper limit (Umax) of the maximum interval (41-50) is 50.

Applying the formula:
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Range of Grouped Data = Umax - Lmin
Range of Grouped Data =50 - 1
Range of Grouped Data = 49

The estimated range using the upper and lower limits is 49 points. This represents the total
potential spread from the lowest to the highest scoring player within the sample.

Method 2 Applied: Using Midpoints

We must first calculate the midpoints for the extreme intervals:
Midpointmin (for 1-10)=(1+10)/2=11/2=55
Midpointmax (for 41-50) = (41 +50)/2=91/2 =455
Applying the formula:

Range of Grouped Data = Midpointmax - Midpointmin

Range of Grouped Data = 45.5 - 5.5

Range of Grouped Data = 40

Using the midpoints, the estimated range is 40 points. Similar to Example 1, the midpoint method
yields a narrower estimate of the spread, reflecting the central tendencies of the extreme classes
rather than their absolute boundaries.

Comparing the Estimation Methods

As demonstrated in both examples, the two methods for calculating the range of grouped data
often produce different results. Understanding the implications of each method is vital for accurate
statistical reporting.

The Upper and Lower Limits Method (Formula 1) provides the most inclusive estimate. It
assumes the possibility that data points exist exactly at the minimum boundary of the first class
and the maximum boundary of the last class. Consequently, this method delivers the absolute
maximum potential spread, offering a conservative measure of the data's variability.

In contrast, the Midpoints Method (Formula 2) relies on the representative center points of the
extreme classes. This method tends to underestimate the true range because it ignores the actual
spread within the extreme class intervals. However, it is often preferred when consistency is
required across multiple statistical calculations that rely on midpoints, such as calculating the
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variance or standard deviation for grouped data.

When selecting a method, statisticians generally prefer Formula 1 (Upper and Lower Limits) as it
ensures the entire observed distribution is accounted for, providing a robust measure of the overall
data span. It is essential, however, always to specify which estimation technique was used when
reporting the range of grouped data.

Further Exploration in Grouped Data Analysis

Calculating the range is just the first step in understanding the distribution of grouped data. Many
other statistical measures, such as variance, standard deviation, and interquartile range, can also
be estimated using similar techniques adapted for frequency distribution tables.

Analyzing the dispersion of grouped data helps professionals across various fields, including
finance, psychology, and engineering, make informed decisions. By summarizing large datasets
effectively, grouped data statistics facilitate clearer insight into population characteristics and
trends.

For those interested in deepening their knowledge of descriptive statistics for categorized datasets,
the following resources provide additional tutorials on common operations:

How to Find the Variance of Grouped Data
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