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Understanding the measures of central tendency and variability is essential when analyzing data sets.
The median, mode, and range are fundamental statistical tools that help interpret the distribution and
tendencies within a data set. In this article, we will explore these concepts in detail and apply them to

the data set: 23, 87, 19, 34, 37, 87, 5, 14, 100, 26. By analyzing this specific data set, you will gain
insights into how to compute these measures and interpret their significance.

What Is the Median?

The median is the middle value in a data set when the numbers are arranged in ascending or
descending order. It divides the data into two equal halves, with 50% of the data points below and
50% above the median. The median is especially useful when a data set contains outliers or extreme
values, as it provides a better measure of central tendency than the mean in such cases.

How to Find the Median

To find the median, follow these steps:

1. Arrange the data in order from smallest to largest.
2. Determine the total number of data points (n).
3. ldentify the position of the median:
o If nis odd, the median is the middle number at position (n + 1) / 2.

o If nis even, the median is the average of the two middle numbers at positions n /2 and (n
/2) + 1.



What Is the Mode?

The mode is the value or values that occur most frequently in a data set. Unlike the median, which
depends on the position of data points, the mode identifies the most common value(s). A data set can
have:

- No mode (if no value repeats),

- One mode (unimodal),

- Multiple modes (bimodal or multimodal).

The mode is particularly useful for categorical data or when identifying the most frequent occurrence.

How to Find the Mode
To find the mode:
1. Count the frequency of each value in the data set.

2. Identify the value(s) with the highest frequency.

3. If multiple values share the highest frequency, then the data set is multimodal.

What Is the Range?

The range measures the spread or dispersion of a data set. It is calculated as the difference between
the maximum and minimum values. The range provides a simple measure of variability, indicating
how spread out the data points are.

How to Find the Range
Follow these steps:
1. Identify the maximum value in the data set.

2. ldentify the minimum value in the data set.

3. Subtract the minimum from the maximum: Range = Max - Min.



Applying Concepts to the Data Set: 23, 87, 19, 34, 37,
87, 5, 14, 100, 26

Let’s now analyze the specific data set step-by-step to find its median, mode, and range.

Step 1: Arrange Data in Ascending Order

The first step is to organize the data:

e Ordered data: 5, 14, 19, 23, 26, 34, 37, 87, 87, 100

Step 2: Find the Median

- Count the total number of data points: n = 10 (even).
- The middle positions are n/2 =5 and (n/2) + 1 = 6.
- The values at these positions are:

e 5th position: 26

e 6th position: 34

- The median is the average of these two values:
Median = (26 + 34) /2 =60/ 2 = 30.

Result: The median of the data set is 30.
Step 3: Find the Mode
- Count the frequency of each value:

51

e 14:1



e 10:1
e 23:1
° 26:1
e 34:1
« 37:1
° 87:2

* 100:1

- The value 87 appears twice, more than any other number.

Result: The mode of the data set is 87.

Step 4: Find the Range

- Maximum value: 100
- Minimum value: 5
-Range =100-5 =95

Result: The range of the data set is 95.

Summary of Results

| Measure | Result |
I |

| Median | 30 |

| Mode | 87 |

| Range | 95 |

Interpreting the Results

Understanding these calculations provides valuable insights into the data set:

- Median (30): The middle value indicates that half the data points are below 30 and half are above. It



gives a sense of the central tendency, unaffected by outliers.

- Mode (87): The most frequently occurring value suggests that 87 is the most common data point,
which could highlight a trend or common occurrence within the data.

- Range (95): The large range indicates significant variability or spread within the data points, from as
low as 5 to as high as 100.

Importance of Median, Mode, and Range in Data
Analysis

These measures are vital tools in statistical analysis and data interpretation:

- The median is especially useful when the data set contains outliers or skewed distributions, as it
accurately reflects the central tendency.

- The mode can identify the most common or popular item, which is useful in market research,
product popularity, or categorical data analysis.

- The range provides a quick sense of the spread of data, helping to assess variability and
consistency.

Additional Tips for Data Analysis

- Always organize data before performing calculations to minimize errors.

- Consider using statistical software or calculators for large or complex data sets.

- Complement median, mode, and range with other measures like mean, variance, and standard
deviation for a comprehensive analysis.

- Visual representations such as histograms or box plots can help better understand data distribution
and spread.

Conclusion

Analyzing data sets using measures like median, mode, and range provides essential insights into the
distribution, central tendency, and variability of data. Applying these calculations to the data set 23,
87,19, 34, 37, 87, 5, 14, 100, 26 reveals a median of 30, a mode of 87, and a range of 95. These
findings highlight the importance of understanding data characteristics to make informed decisions,
identify trends, and interpret results accurately. Whether in academic research, business analytics, or
everyday data interpretation, mastering these fundamental statistical tools is crucial for effective data
analysis.



Remember: Regular practice and application of these concepts to various data sets will strengthen
your understanding and analytical skills, making you proficient in interpreting data effectively.

Frequently Asked Questions

What is the median of the data set 23, 87, 19, 34, 37, 87, 5,
14, 100, 26?

First, arrange the data in ascending order: 5, 14, 19, 23, 26, 34, 37, 87, 87, 100. The median is the
average of the 5th and 6th numbers: (26 + 34) / 2 = 30.

What is the mode of the data set 23, 87, 19, 34, 37, 87, 5, 14,
100, 26?

The mode is 87, as it appears twice, more than any other number.

How do you calculate the range of the data set 23, 87, 19, 34,
37, 87, 5, 14, 100, 26?

Subtract the smallest number from the largest number: 100 - 5 = 95.

What is the median of the data set after sorting?
The sorted data is 5, 14, 19, 23, 26, 34, 37, 87, 87, 100. The median is (26 + 34) / 2 = 30.

Which number occurs most frequently in the data set?

87 occurs twice, more than any other number, so it is the mode.

What is the numerical value of the range for this data set?
The range is 95.

Are there any other modes in the data set besides 87?

No, 87 is the only mode since it appears twice, and all other numbers appear once.

Can the median be calculated by simply locating the middle
number in the data set?

Only if the data set is ordered. In this case, the median is found by averaging the two middle numbers
after sorting.



What is the significance of the mode in this data set?

The mode indicates the most frequently occurring value, which is 87 in this case, highlighting it as the
most common data point.

Summarize the key statistics (median, mode, and range) for
the data set 23, 87, 19, 34, 37, 87, 5, 14, 100, 26.

Median: 30; Mode: 87; Range: 95.

Additional Resources
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Understanding how to find the median, mode, and range for each set of data is a foundational skill in
statistics that helps us interpret and analyze data sets effectively. Whether you're a student tackling
homework, a professional conducting data analysis, or simply someone interested in understanding
numbers better, mastering these measures of central tendency and variability can provide valuable

insights. In this guide, we'll explore a specific data set: 23, 87, 19, 34, 37, 87, 5, 14, 100, 26, and walk
through the process of calculating the median, mode, and range step-by-step.

Understanding the Key Concepts

Before diving into calculations, it's important to clarify what each term means:

- Median: The middle value in a data set when the numbers are arranged in order. If there is an even
number of observations, the median is the average of the two middle numbers.

- Mode: The value or values that appear most frequently in the data set.
- Range: The difference between the maximum and minimum values in the data set.

Organizing the Data

The first step in any statistical analysis is to organize your data in a way that makes calculations
straightforward.

Original data set:

23,87,19, 34, 37, 87, 5, 14, 100, 26

Let's organize this data in ascending order:
Sorted data set:

5,14, 19, 23, 26, 34, 37, 87, 87, 100



Having the data sorted simplifies the process of finding the median, identifying modes, and
calculating the range.

Calculating the Median
Step 1: Determine the number of data points
Count the total number of observations:

Number of data points = 10

Since 10 is even, the median will be the average of the two middle numbers.
Step 2: Identify the middle positions
With 10 data points, the middle positions are the 5th and 6th terms in the sorted list.

- 5th term: 26
- 6th term: 34

Step 3: Calculate the median
Median = (26 + 34) /2 =60/2 = 30

Result: The median of this data set is 30.

Determining the Mode
Step 1: Identify the frequency of each value
Let's count how many times each number appears:

| Value | Frequency |
I I |
[5]1]

|14 1]

|19 1]

|23 ]1]

|26 |1]

|34 ]1]

|37 1]

|87 2]

| 100 | 1|




Step 2: Find the value(s) with the highest frequency

- 87 appears twice.
- All other numbers appear only once.

Step 3: Conclusion
Since 87 appears most frequently, the mode of this data set is 87.

Note: If multiple values appeared with the same highest frequency, the data would be multimodal, but
here, only 87 qualifies.

Calculating the Range
Step 1: Identify the maximum and minimum values
From the sorted data:

- Minimum value: 5
- Maximum value: 100

Step 2: Calculate the range
Range = Max - Min =100-5 =095

Result: The range of the data set is 95.

Summary of Results

| Measure | Result |
R -

| Median | 30 |

| Mode | 87 |

| Range | 95 |

Practical Implications and Insights
Understanding these measures provides a snapshot of your data's distribution:

- The median of 30 indicates that the middle value of the dataset is relatively low compared to the
maximum value, hinting at a skewed distribution with some higher values pulling the range upward.
- The mode being 87 suggests that this particular value occurs more frequently than others, which
may be significant depending on the context (e.g., most common score, measurement, or rating).

- The range of 95 reveals a wide spread between the smallest and largest values, indicating high
variability within the dataset.



Additional Tips and Considerations

- When to use median: Ideal when your data contains outliers or is skewed, as it provides a better
central tendency measure than the mean.

- When to use mode: Useful for categorical data or when identifying the most common value is
important.

- Range limitations: While easy to compute, the range can be heavily influenced by outliers and
doesn't provide information about the distribution between the minimum and maximum.

Final Thoughts

Mastering how to find the median, mode, and range for each set of data empowers you to analyze
data more effectively. These simple yet powerful statistical tools help uncover patterns, understand
data spread, and inform decisions based on numerical evidence. Whether you're analyzing test
scores, sales figures, or survey responses, these measures serve as a fundamental starting point for
deeper statistical analysis.

Remember, always consider the context of your data and the specific questions you're seeking to
answer when selecting which measures to emphasize. With practice, calculating these statistics will
become intuitive, enabling you to interpret data sets quickly and accurately.
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