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Understanding statistical measures is essential for analyzing data effectively. One of the
key concepts in descriptive statistics is the quartile, which divides data into four equal
parts. Among these, the lower quartile, also known as the first quartile (Q1), provides
valuable insights into the lower 25% of a dataset. This article aims to explain how to find
the lower quartile of a given set of numbers, specifically the dataset: 109, 94, 87, 103, 89,
112, 98, 115, 99. We will explore the importance of quartiles, step-by-step methods to
compute Q1, and practical applications involving similar datasets.

Understanding Quartiles and Their Significance in
Data Analysis

What are Quartiles?

Quartiles are statistical measures that partition a dataset into four equal parts, each
containing approximately 25% of the data points when the data is ordered. The three
quartiles are:

- First Quartile (Q1): The value below which 25% of the data falls (also called the lower
quartile).

- Second Quartile (Q2): The median of the dataset, dividing data into two halves.

- Third Quartile (Q3): The value below which 75% of the data falls (upper quartile).

These measures allow analysts to understand the spread and distribution of data, identify
outliers, and make comparisons across datasets.

Why is the Lower Quartile Important?

The lower quartile (Q1) helps identify the lower boundary of data distribution, offering
insights into the minimum values and the lower spread of data points. It is particularly
useful in:

- Detecting outliers and anomalies



- Summarizing data distributions
- Comparing different datasets
- Making informed decisions based on data spread

Step-by-Step Guide to Finding the Lower Quartile
(Q1)

Calculating the lower quartile involves several systematic steps:

Step 1: Arrange Data in Ascending Order

Begin by ordering the dataset from smallest to largest. For the dataset:
109, 94, 87, 103, 89, 112, 98, 115, 99
Ordered data:

87, 89, 94, 98, 99, 103, 109, 112, 115

Step 2: Determine the Position of Q1

There are various methods to find Q1, but the most common approach is:
- Use the formula: \( Q1 = \frac{1}{4} (n + 1)~ {th} \text{ value} \)
where \( n) is the number of data points.

For our dataset:

\(n=9)\)

Calculate:

\(\frac{1}{4} (9 + 1) = \frac{1}{4} \times 10 = 2.5)

This indicates Q1 is located between the 2nd and 3rd data points.

Step 3: Find the Q1 Value

Since Q1 lies between the 2nd and 3rd data points (89 and 94), interpolate to find the exact



value:

- The fractional position is 2.5, so Q1 is halfway between the 2nd and 3rd values.
Calculate:

\[

Q1 = \text{Value at position 2} + 0.5 \times (\text{Value at position 3} - \text{Value at
position 2}) \\

Q1 =89 + 0.5 \times (94 - 89) \\

Q1 =89 + 0.5 \times 5 \\

Ql=89+25=091.5

\]

Result: The lower quartile (Q1) is 91.5.

Alternative Methods for Calculating Q1

While the method above is widely used, there are other approaches, including:

Method 1: Median of the Lower Half

- After ordering data, split it into lower and upper halves.

- Find the median of the lower half (excluding the median if the number of data points is
odd).

Applying to our dataset:

Lower half: 87, 89, 94, 98

Median of lower half:

- The middle two numbers: 89 and 94

Calculate:

\[

Q1 = \frac{89 + 94}{2} = 91.5
\]

Same as the previous calculation.



Method 2: Using Statistical Software or Calculators

Modern tools like Excel, R, or Python libraries can compute quartiles directly, often with
different algorithms. For example, in Excel:

- Use the function "=QUARTILE.INC(range, 1) for Q1.

Practical Applications of Finding the Lower
Quartile

Understanding how to find the lower quartile has numerous applications across various
fields:

1. Data Summarization and Descriptive Statistics

- Summarize large datasets efficiently.
- Understand the distribution and identify skewness.

2. Outlier Detection

- Outliers are typically below Q1 - 1.5xIQR (Interquartile Range).
- Identifying outliers helps in data cleaning and improved analysis.

3. Comparing Datasets

- Use quartiles to compare the spread and central tendency of different datasets.

4. Business and Economics

- Analyze income distribution, sales data, or customer ratings.

5. Quality Control and Manufacturing

- Monitor process variations and detect anomalies.



Understanding the Interquartile Range (IQR) and
Its Connection to Q1

The Interquartile Range (IQR) is the measure of variability calculated as:

\[

IQR =Q3-Q1

\]

It indicates the middle 50% spread of data and is crucial in identifying outliers.

In our dataset, once Q1 is known, calculating Q3 allows for a comprehensive understanding
of data variability.

Worked Example: Finding Q1 in a Larger Dataset

Suppose you have a dataset:

-45, 67, 89, 90, 92, 94, 96, 98, 102, 104, 105, 107, 110, 115, 120
Steps:

1. Ordered data (already sorted).

2. Number of data points: 15.
3. Calculate position:

\[

Q1 =\frac{1}{4} (n + 1) = \frac{1}{4} \times 16 = 4
\]

- The 4th data point is 90.

Result: Q1 = 90.

In this case, since the position is an integer, Q1 is simply the 4th data point.

Summary: How to Find the Lower Quartile in Your
Data

- Step 1: Arrange data in ascending order.



- Step 2: Determine the position of Q1 using the formula or by dividing data.
- Step 3: Use interpolation if necessary to find the exact value.
- Step 4: Understand the context and applications of Q1 in your analysis.

Conclusion

Finding the lower quartile is a fundamental skill in statistical data analysis that helps
summarize and understand data distribution. For the dataset 109, 94, 87, 103, 89, 112, 98,
115, 99, the ordered data reveals that the first quartile (Q1) is 91.5, indicating that 25% of
the data values are below this point. Mastering the calculation of Q1 provides a foundation
for deeper statistical insights, such as understanding variability, detecting outliers, and
making informed decisions based on data. Whether you are analyzing small datasets
manually or working with large data using software, knowing how to find the lower quartile
enhances your data analysis skills and supports accurate interpretation of data trends.

Frequently Asked Questions

How do you find the lower quartile (Q1) of the data set
109, 94, 87, 103, 89, 112, 98, 115, 99?

First, arrange the data in ascending order: 87, 89, 94, 98, 99, 103, 109, 112, 115. Then, find
the median of the lower half (the first five numbers), which is 94. So, the lower quartile (Q1)
is 94.

What is the sorted data set for calculating the lower
quartile in the given numbers?

The sorted data set is 87, 89, 94, 98, 99, 103, 109, 112, 115.

Why is it important to sort data before calculating the
lower quartile?

Sorting data ensures that the data is ordered from smallest to largest, which is necessary to
accurately identify the position of quartiles, including the lower quartile (Q1).

Are there different methods to calculate the lower
quartile, and which one is used here?

Yes, methods include the median of the lower half or interpolation between data points. In
this case, since the data set has an odd number of values, we take the median of the lower
half (first five numbers), which is 94.



What is the significance of the lower quartile in data
analysis?

The lower quartile (Q1) represents the 25th percentile, indicating that 25% of the data falls
below this value. It helps understand the distribution and identify any data skewness or
outliers.

Additional Resources
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In the realm of statistical analysis, understanding the distribution of data points within a
dataset is fundamental. Among the various measures that describe data spread and central
tendency, quartiles serve as critical markers, dividing data into four equal parts.
Specifically, the lower quartile (Q1) captures the value below which 25% of the data falls,
providing insights into the lower bounds of the dataset. Today, we delve into a practical
example—finding the lower quartile of the dataset: 109, 94, 87, 103, 89, 112, 98, 115,
99—demonstrating the step-by-step methodology that transforms raw data into meaningful
statistical insight.

Understanding the Concept of Quartiles

Before diving into calculations, it's essential to clarify what quartiles are and why they
matter. Quartiles partition a sorted dataset into four equal parts:

- First Quartile (Q1 or Lower Quartile): The median of the lower half of the data, marking the
25th percentile.

- Second Quartile (Q2 or Median): The middle value of the dataset, representing the 50th
percentile.

- Third Quartile (Q3 or Upper Quartile): The median of the upper half, indicating the 75th
percentile.

These measures help identify the spread, skewness, and potential outliers within data,

making them invaluable in fields ranging from finance to healthcare, and from quality
control to academic research.

Step 1: Organizing the Data

The first and most crucial step in calculating quartiles is to organize the data in ascending
order. For our dataset:

- Original data: 109, 94, 87, 103, 89, 112, 98, 115, 99

Sorted data:



87, 89, 94, 98, 99, 103, 109, 112, 115

Sorting allows us to analyze the dataset systematically and identify median points
accurately.

Step 2: Identifying the Median (Q2)
The median divides the dataset into two halves:

- Since there are 9 data points (an odd number), the median is the middle value—fifth
position in the sorted list.

Median (Q2):
- The middle value is 99.

Thus, Q2 = 99.

Step 3: Dividing the Data into Lower and Upper Halves
To find the lower quartile (Q1), focus on the lower half of the data:

- Data below the median: 87, 89, 94, 98
- Data above the median: 103, 109, 112, 115

Note: When the total number of data points is odd, the median is excluded from both
halves in the standard median-based quartile calculation.

Step 4: Calculating the Lower Quartile (Q1)

Now, analyze the lower half:

- Lower half data points: 87, 89, 94, 98

Number of data points in this subset: 4 (even count). To find Q1:

1. Identify the median of the lower half:

- Since there are 4 data points, the median is the average of the two middle values.
2. Middle values:

- Second and third points: 89 and 94.

3. Calculate Q1:



-\(Q_1 =\frac{89 + 94} {2} = \frac{183}{2} =91.5))

Therefore, the lower quartile (Q1) is 91.5.

Step 5: Additional Insights

While our focus is on the lower quartile, understanding the entire quartile structure can be
beneficial. For completeness:

- Upper half of data: 103, 109, 112, 115

- Median of upper half:

- Middle values: 109 and 112

-\(Q_3 =\frac{109 + 112}{2} = \frac{221}{2} = 110.5)

This completes the quartile analysis, but our primary concern remains the lower quartile.

Practical Applications of the Lower Quartile

Understanding how to compute the lower quartile isn't just an academic exercise; it has
real-world implications:

- ldentifying Outliers: Values below Q1 can suggest anomalies or outliers in data, especially
when combined with interquartile range (IQR) calculations.

- Assessing Data Distribution: Knowing Q1 helps in understanding the spread and skewness
of data, essential for risk analysis or quality control.

- Benchmarking: In industries like education, Q1 can serve as a benchmark for assessing
lower-performing groups or individuals.

Variations in Quartile Calculations

It’s important to note that different statistical software or methodologies may vary slightly
in calculating quartiles, particularly when dealing with datasets of varying sizes. Common
methods include:

- Exclusive method: Excludes the median when dividing data into halves.
- Inclusive method: Includes the median in both halves if the dataset has an odd number of
points.

For our example, the method used is the inclusive approach, which is often preferred for its
consistency.



Summary of the Calculations

| Step | Description | Result |

O .

| 1| Sorted dataset | 87, 89, 94, 98, 99, 103, 109, 112, 115 |
| 2 | Median (Q2) | 99 |

| 3 | Lower half of data | 87, 89, 94, 98 |

| 4 | Median of lower half (Q1) | 91.5 |

| 5| Upper half of data | 103, 109, 112, 115 |

| 6 | Median of upper half (Q3) | 110.5 |

Final Thoughts

The process of finding the lower quartile may seem straightforward, but it underscores the
importance of meticulous data handling and understanding the underlying principles of
statistical measures. In our example, the lower quartile is a valuable indicator of the lower
boundary of the dataset, revealing where the first 25% of values lie.

Whether you're analyzing test scores, financial data, or quality metrics, mastering quartile
calculations enhances your ability to interpret data meaningfully. As datasets grow larger
and more complex, these foundational skills become even more crucial in making informed
decisions based on statistical insights.

In conclusion, the lower quartile of the dataset 109, 94, 87, 103, 89, 112, 98, 115,99 is
91.5. This value not only marks the 25th percentile but also serves as a cornerstone for
more advanced analyses like interquartile range and outlier detection. By mastering such
calculations, analysts and decision-makers can better understand the underlying patterns
and variability within their data, leading to more robust and insightful conclusions.
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