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Understanding statistical measures is essential for analyzing data effectively. One such measure is
the interquartile range (IQR), which provides insight into the spread and variability of a data set. In
this article, we will explore what the interquartile range is, how to calculate it step-by-step using the
specific data set: 100, 70, 60, 60, 49, 70, 81, 85, 89, 74, 50, 25, and why it is a valuable tool in data
analysis.

What Is The Interquartile Range?

The interquartile range (IQR) is a statistical measure that describes the middle 50% of a data set. It is
calculated by subtracting the first quartile (Q1) from the third quartile (Q3). This range effectively
captures the spread of the central portion of the data, reducing the influence of outliers or extreme
values.

Key Features of IQR:

- Measures Spread: Indicates how dispersed the middle data points are.

- Resistant to Outliers: Unlike the range, which considers the minimum and maximum, the IQR
focuses on the central quartiles, making it more robust.

- Useful for Box Plots: The IQR forms the basis of box plots, which visually display data distribution.

How To Calculate The Interquartile Range

Calculating the IQR involves several steps:

1. Order the Data Set

2. Divide the Data into Quartiles
3. Find Q1 and Q3

4. Subtract Q1 from Q3

Let's go through each step using our specific data set.



Step 1: Organize the Data

First, arrange the data points in ascending order:
25, 49, 50, 60, 60, 70, 70, 74, 81, 85, 89, 100

Ordered data provides a clear view of the distribution and is essential for accurate quartile
calculation.

Step 2: Identify the Median (Q2)

The median divides the data into two halves.

- Total data points: 12
- Since 12 is even, the median is the average of the 6th and 7th values.

Values:
- 6th value: 70
- 7th value: 70

Median calculation:
\[ \text{Median} = \frac{70 + 70}{2} = 70\]

This median splits the data set into:
- Lower half: 25, 49, 50, 60, 60, 70
- Upper half: 70, 74, 81, 85, 89, 100

Step 3: Find Q1 and Q3 (First and Third Quartiles)

Calculating Q1 (First Quartile):

- Q1 is the median of the lower half:
- Lower half: 25, 49, 50, 60, 60, 70
- Number of data points in this half: 6

Since there are 6 points (even count), Q1 is the average of the 3rd and 4th values:
- 3rd value: 50
- 4th value: 60

Q1.
\[ Q1 = \frac{50 + 60}{2} = 55\]



Calculating Q3 (Third Quartile):

- Q3 is the median of the upper half:

- Upper half: 70, 74, 81, 85, 89, 100

- Number of data points: 6

Similarly, Q3 is the average of the 3rd and 4th values:

- 3rd value: 81
- 4th value: 85

Q3:
\[ Q3 =\frac{81 + 85}{2} = 83\]

Calculating the Interquartile Range (IQR)

Finally, subtract Q1 from Q3:
\[ \text{IQR} = Q3-Q1 =83-55=28\]

Interpretation: The interquartile range for this data set is 28, indicating that the middle 50% of the
data points are spread out over a range of 28 units.

Why Is The Interquartile Range Important?

Understanding the IQR is crucial because:

- It measures variability without being skewed by outliers.

- It helps identify the concentration of data points.

- It informs about data dispersion, which can influence decision-making.
- It is a foundational component of box plots, aiding visual analysis.

Practical Applications of IQR

The interquartile range has numerous practical uses across various fields:

- In Business: To analyze sales data variability.
- In Education: To assess score distributions.
- In Healthcare: To evaluate patient measurement ranges.



- In Research: To identify outliers and understand data spread.

Detecting Outliers Using IQR

One common application of IQR is in outlier detection.
Outliers are data points significantly different from others. Using IQR:

- Calculate lower bound: \( Q1 - 1.5 \times IQR \)
- Calculate upper bound: \( Q3 + 1.5 \times IQR\)

Any data points outside these bounds are considered outliers.
Applying to our data:

Lower bound:
\[ 55 - 1.5 \times 28 = 55 -42 = 13]

Upper bound:
\[ 83 + 1.5\times 28 = 83 + 42 = 125\]

Since all data points are between 25 and 100, there are no outliers in this data set.

Summary

The interquartile range (IQR) provides a robust measure of data dispersion, focusing on the central
50% of data points. For the given data set: 25, 49, 50, 60, 60, 70, 70, 74, 81, 85, 89, 100, the IQR is
28, calculated by subtracting the first quartile (Q1 = 55) from the third quartile (Q3 = 83).

By understanding and calculating the IQR, analysts and researchers can better interpret data
variability, identify outliers, and make informed decisions based on the spread of data points.

Conclusion

In conclusion, the interquartile range is an essential statistic for summarizing the variability within a
data set, especially when outliers are present or when a robust measure of spread is needed.
Calculating the IQR involves organizing data, finding the median and quartiles, and subtracting Q1
from Q3. Applying this to real-world data, like the one provided, demonstrates its practical utility in



analyzing data distributions effectively.

Remember: Whether you're working with academic data, business analytics, or research findings,
understanding how to compute and interpret the interquartile range will significantly enhance your
data analysis skills.

Frequently Asked Questions

What is the first step to find the interquartile range (IQR) for
the data set 100, 70, 60, 60, 49, 70, 81, 85, 89, 74, 50, 25?

The first step is to sort the data set in ascending order: 25, 49, 50, 60, 60, 70, 70, 74, 81, 85, 89, 100.

How do you identify the quartiles in the data set?

Quartiles are values that divide the data set into four equal parts. Q1 is the median of the lower half,
and Q3 is the median of the upper half.

What is the median (Q2) of the sorted data set?

The sorted data set is 25, 49, 50, 60, 60, 70, 70, 74, 81, 85, 89, 100. The median is the average of the
6th and 7th numbers: (70 + 70) / 2 = 70.

How do you find the first quartile (Q1) in this data set?

Q1 is the median of the lower half: 25, 49, 50, 60, 60, 70. The median of these six numbers is the
average of the 3rd and 4th values: (50 + 60) / 2 = 55.

How do you find the third quartile (Q3) in this data set?

Q3 is the median of the upper half: 70, 74, 81, 85, 89, 100. The median is the average of the 3rd and
4th values: (81 + 85) /2 = 83.

What is the interquartile range (IQR) for this data set?
IQR = Q3-Ql = 83 - 55 = 28,

Why is the interquartile range an important measure in
statistics?

The IQR measures the spread of the middle 50% of the data and is less affected by outliers, providing
a robust measure of variability.



Can the interquartile range help identify outliers in the data
set?

Yes, by comparing data points to the IQR, typically using fences (Q1 - 1.5IQR and Q3 + 1.5IQR),
outliers can be identified.

How would the IQR change if the data set had more
variability?

If the data has more variability, the IQR would increase, indicating a wider spread of the middle 50%
of the data.

Is the interquartile range affected by the inclusion of extreme
values?

No, the IQR is resistant to extreme values or outliers because it focuses on the middle 50% of the
data, not the entire data set.

Additional Resources
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Understanding statistical measures is essential in analyzing data effectively. Among these measures,
the interquartile range (IQR) stands out as a vital indicator of data dispersion, especially when
identifying the spread of the middle fifty percent of a dataset. Today, we'll explore what the
interquartile range is, how it can be calculated, and what it reveals about the given data set: 100, 70,
60, 60, 49, 70, 81, 85, 89, 74, 50, 25. This analysis not only provides clarity on the specific dataset
but also offers insight into the broader application of IQR in statistical analysis.

Defining the Interquartile Range (IQR)

Before diving into calculations, it is crucial to understand what the interquartile range signifies. In
simple terms, the IQR measures the spread of the middle 50% of data points in a dataset. It is
particularly useful because it provides a summary of variability that is resistant to outliers—extreme
values that can distort other measures like the range or standard deviation.

Key points about IQR:

- The IQR is calculated as the difference between the third quartile (Q3) and the first quartile (Q1).
- It indicates how concentrated the central data points are.

- A larger IQR suggests greater variability within the middle half of the data.

- It is often used in conjunction with box plots to visualize data distribution.

Why is IQR important?
The IQR helps identify the spread of the bulk of the data, offering a more robust measure than the
simple range, which is sensitive to outliers. This makes it particularly valuable in fields like economics,



biology, and social sciences, where data often contain anomalies or extremes.

Preparing the Data: Organizing for Analysis

The first step in calculating the IQR for the dataset is to organize the data points in ascending order.
Sorting makes it easier to identify quartiles and understand the distribution.

Given data set:
100, 70, 60, 60, 49, 70, 81, 85, 89, 74, 50, 25

Sorted data set:
25, 49, 50, 60, 60, 70, 70, 74, 81, 85, 89, 100

This ordered sequence forms the foundation for calculating quartiles.

Calculating Quartiles: Q1 and Q3

Quartiles divide the dataset into four equal parts, with Q1 representing the 25th percentile, and Q3
representing the 75th percentile.

Step 1: Find the median (Q2)

- Since there are 12 data points, the median is the average of the 6th and 7th values:
Values at positions 6 and 7:

- 6th: 70

-7th: 70

Median (Q2): (70 +70) /2 =170

Step 2: Determine Q1 and Q3

- Q1 is the median of the lower half (first 6 data points): 25, 4
7

25, 49, 50, 60, 60, 70
- Q3 is the median of the upper half (last 6 data points): 70, 1,8

9,5
4, 81, 85, 89, 100
Calculating Q1:

- Lower half: 25, 49, 50, 60, 60, 70
- Number of points: 6 (even)

Median of lower half:
- 3rd and 4th values: 50 and 60
-Ql=(50+60)/2=55

Calculating Q3:



- Upper half: 70, 74, 81, 85, 89, 100
- Number of points: 6 (even)

Median of upper half:
- 3rd and 4th values: 81 and 85
-Q3=(81+85)/2=283

Calculating the Interquartile Range (IQR)

With Q1 and Q3 identified, the IQR calculation is straightforward:
IQR=Q3-Ql
IQR =83-55=28

This number—28—represents the range within which the central 50% of data points lie.

Interpreting the IQR in Context

The calculated IQR of 28 provides meaningful insights into the data:

- Central Data Spread: The middle half of the dataset spans 28 units, indicating a moderate degree of
variability.

- Outlier Detection: Since IQR is resistant to outliers, extreme values like 25 and 100 do not heavily
influence this measure. However, the presence of such outliers can still be assessed with other tools
like box plots.

- Comparison with Range: The total range of data is from 25 to 100, a span of 75. The IQR (28) is
substantially smaller, confirming that the central data points are more tightly clustered than the full
dataset.

Application of IQR:

- If the IQR were very small, it would suggest that most data points are close to each other, implying
low variability.

- Alarge IQR indicates more spread, potentially signaling diverse data or the presence of outliers.

Practical Significance and Limitations of IQR

While the IQR is a powerful descriptive statistic, it has limitations and specific uses:

Advantages:

- Robustness: Less affected by outliers compared to the range or standard deviation.

- Simplicity: Easy to compute and interpret.

- Visualization: Integral to box plots, which visually depict data spread, quartiles, and potential
outliers.



Limitations:

- Ignores Data Beyond Quartiles: It only reflects the spread of the middle 50%, ignoring the extremes.
- Less Sensitive to Distribution Shape: Cannot provide detailed insights into the data's distribution
shape or skewness.

When to Use IQR:

- When datasets contain outliers or are skewed.

- To compare variability across different datasets.

- In conjunction with other measures like mean, median, and standard deviation for comprehensive
analysis.

Conclusion: The Value of IQR in Data Analysis

Calculating the interquartile range for the dataset 25, 49, 50, 60, 60, 70, 70, 74, 81, 85, 89, 100
reveals a middle fifty of 28 units. This statistic offers a clear, resistant measure of how data points are
dispersed around the median, enabling analysts, researchers, and decision-makers to gauge stability,
variability, and potential outliers within the dataset.

Understanding and applying the IQR is an essential skill in data analysis, providing a nuanced
perspective that complements other descriptive statistics. Whether in academic research, business
analytics, or scientific investigations, the interquartile range remains a cornerstone for robust and
insightful data interpretation.
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