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As A General Rule, When Creating A Stem-and-leaf Display, There Should Be ______ Stem
Values. This question often arises among students and statisticians alike when they are learning
how to effectively organize and visualize data sets. The stem-and-leaf display is a simple yet
powerful tool that allows for quick visualization of the distribution, central tendency, and spread of
data. Determining the appropriate number of stem values is crucial, as it directly influences the
clarity and usefulness of the display. Too many stem values can make the display cluttered and
difficult to interpret, while too few can oversimplify the data, hiding important features. In this
article, we will explore the best practices and guidelines for choosing the right number of stem
values when creating a stem-and-leaf display, ensuring your data visualization is both accurate and
insightful.

Understanding the Purpose of a Stem-and-Leaf Display

What Is a Stem-and-Leaf Display?
A stem-and-leaf display is a method of organizing numerical data that preserves the original data
points while providing an overview of their distribution. It separates each data point into a "stem"
(usually representing the leading digits) and a "leaf" (the remaining digit(s)). For example, in the
number 47, the stem might be 4, and the leaf 7.

Why Use a Stem-and-Leaf Display?
- Maintains Data Integrity: Unlike histograms, which group data into bins, stem-and-leaf displays
show each individual data point.
- Reveals Distribution: It provides a clear picture of the data's shape—whether symmetric, skewed,
or uniform.
- Facilitates Quick Analysis: Easy to identify modes, gaps, and outliers.

Determining the Number of Stems: Key Considerations

Balance Between Detail and Clarity
The primary goal in selecting the number of stems is to strike a balance between too much detail
and too little. An excessive number of stems can make the display cumbersome, while too few can
oversimplify the data.



Guidelines for Choosing the Number of Stems
- Aim for a manageable number—generally between 5 and 20 stems.
- Ensure each stem has enough leaves to be meaningful; typically, at least 3-5 data points per stem.
- Cover the entire data range from the minimum to maximum values.

Rules of Thumb for the Number of Stem Values

Using the Data Range
One practical approach is to base the number of stems on the data range and the desired stem size.

- Calculate the data range: Max value – Min value.
- Choose an appropriate stem size, often a convenient digit such as 1, 2, 5, or 10.
- Determine the number of stems by dividing the range by the stem size:

\[
\text{Number of stems} \approx \frac{\text{Range}}{\text{Stem size}}
\]

For example, if your data ranges from 12 to 97, with a range of 85, and you choose a stem size of 10,
you will have approximately 8 or 9 stems.

Example Calculation
Suppose you have the following data set:
- 12, 15, 17, 23, 27, 33, 35, 37, 42, 45, 47, 53, 55, 57, 62, 65, 67, 72, 75, 77, 82, 85, 87, 92, 95, 97

Range = 97 - 12 = 85

Choosing a stem size of 10:
- Number of stems ≈ 85 / 10 = 8.5 → approximately 8 or 9 stems.

Thus, creating 8 or 9 stems covering the entire data range makes sense.

Optimal Number of Stems Based on Data Size

Small Data Sets
For small data sets (less than 30 data points), a smaller number of stems—around 5 to 10—is
sufficient to display the data clearly without overcomplicating the visualization.

Large Data Sets
For larger data sets (more than 50 data points), increasing the number of stems to maintain detail is



advisable, but not exceeding 20 to avoid clutter.

Practical Tips for Creating Effective Stem-and-Leaf
Displays

Choose a Suitable Stem Size
- Use common, easy-to-interpret stem sizes like 1, 2, 5, or 10.
- Adjust the stem size based on the data’s scale to ensure a balanced number of stems.

Group Data Thoughtfully
- Avoid overly granular stems that result in many empty or sparsely populated stems.
- Conversely, avoid overly broad stems that mask important details.

Check for Symmetry and Skewness
- A well-chosen number of stems can reveal whether the data is symmetric, skewed, or has outliers.

Conclusion: The Ideal Number of Stems
While there is no one-size-fits-all answer, a generally accepted guideline is that the number of stems
should be enough to encompass the entire data range with a manageable number of
groups—typically between 5 and 20 stems. The key is to select a stem size that reflects the data’s
scale and distribution, ensuring the display is both detailed enough to be informative and simple
enough to interpret easily.

By carefully considering the data range, data size, and appropriate stem size, you can create a stem-
and-leaf display that effectively communicates the underlying distribution and insights of your data
set. Remember, the ultimate goal is clarity and accuracy—so choose your stems thoughtfully to
produce a meaningful and useful visualization.

Frequently Asked Questions

What is the general rule regarding the number of stem values
when creating a stem-and-leaf display?
There should be a reasonable number of stem values that allow for clear data representation without
overcrowding the display.



Why is it important to choose the appropriate number of
stems in a stem-and-leaf plot?
Selecting the right number of stems helps in accurately visualizing the data distribution while
maintaining readability.

How does the number of stem values affect the interpretability
of a stem-and-leaf display?
Too many stems can make the display cluttered, while too few can oversimplify the data, so a
balanced number enhances clarity.

Is there a specific rule for determining the number of stem
values based on the data set size?
Generally, the number of stems should be roughly between 5 and 20, depending on the data size, to
ensure meaningful grouping.

Can the number of stem values vary depending on the data
range in a stem-and-leaf plot?
Yes, the stem values should cover the entire data range, typically using intervals that make sense for
the data's spread.

What is a common guideline for selecting stem values in a
stem-and-leaf display?
Choose stems that represent logical intervals, such as tens or hundreds, to organize data effectively.

How does the rule about the number of stem values help in
creating an effective stem-and-leaf display?
It ensures the plot remains concise and easy to interpret, avoiding excessive detail or
oversimplification.

In practice, what should you consider when deciding the
number of stem values to include?
Consider the data's range, the level of detail needed, and the goal of the analysis to determine an
appropriate number of stems.

Additional Resources
As A General Rule, When Creating A Stem-and-leaf Display, There Should Be ______ Stem Values.
This statement encapsulates a fundamental principle in data visualization that ensures clarity,



accuracy, and interpretability. A stem-and-leaf display is a powerful tool used primarily in
descriptive statistics to organize and present data in a way that reveals the distribution, shape, and
key features of a dataset. When constructing these displays, determining the appropriate number of
stem values is critical, as it directly impacts the readability and usefulness of the visualization.

In this guide, we will delve into the concept of stem-and-leaf displays, explore the considerations
behind choosing the number of stem values, and provide practical strategies for creating effective
and insightful representations of data.

---

Understanding the Stem-and-Leaf Display

What Is a Stem-and-Leaf Display?

A stem-and-leaf display (or plot) is a method of organizing numerical data that resembles a hybrid
between a sorted list and a histogram. It involves splitting each data point into two parts: the "stem,"
which represents the leading digits, and the "leaf," which represents the trailing digit(s). For
example, in the number 47, the stem could be 4, and the leaf could be 7.

Purpose of a Stem-and-Leaf Display:

- To visualize the distribution of data points
- To identify modes, gaps, and skewness
- To facilitate quick data analysis without complex calculations
- To preserve actual data values for further analysis

Basic Components

- Stems: Usually the leading digit(s) in each data point
- Leaves: The last digit(s) in each data point
- Key: A reference that explains how to interpret the stems and leaves

---

The Importance of Choosing the Right Number of Stem Values

Why Does the Number of Stems Matter?

The number of stem values determines the level of detail and clarity in the display. Too few stems
can oversimplify the data, masking important features like clusters or gaps. Conversely, too many
stems can make the display cluttered and difficult to interpret.

The General Rule

As A General Rule, When Creating A Stem-and-leaf Display, There Should Be a Reasonable Number
of Stem Values to Balance Detail and Clarity.

While there is no one-size-fits-all number, a common guideline is to aim for approximately 5 to 20
stems, depending on the size of the dataset.



---

How to Determine the Appropriate Number of Stem Values

Step 1: Understand Your Data Range

Calculate the minimum and maximum values to determine the overall spread of your data.

- For example, if your dataset ranges from 12 to 97, your data spans 85 units.

Step 2: Decide on a Suitable Scale

Choose an interval size (or "bin size") for the stems that balances detail with simplicity.

- Common approaches:
- Single digit stems: for data with units in the ones place
- Two-digit stems: for larger ranges
- Custom intervals: based on data distribution

Step 3: Calculate the Number of Stems

Use the formula:

`Number of stems ≈ (Maximum value - Minimum value) / Interval size + 1`

For example, if data ranges from 12 to 97 and you choose an interval size of 10:

`Number of stems ≈ (97 - 12)/10 + 1 ≈ 8.5 + 1 ≈ 9.5`

So, approximately 9 or 10 stems would be appropriate.

Step 4: Adjust for Readability

- If the number of stems is too high, consider increasing the interval size.
- If too few, decrease the interval size or include more stems.

---

Practical Strategies for Creating Effective Stem-and-Leaf Displays

1. Use Consistent Intervals

Maintain uniform intervals for stems to ensure the display accurately reflects the data distribution.

2. Group Data Logically

Depending on the data, you might group stems into ranges that make sense contextually—for
example, age groups or income brackets.

3. Limit the Number of Stems



Aim for a manageable number, generally between 5 and 20, to prevent clutter and facilitate quick
insights.

4. Include a Clear Key

Always provide a key that explains the stems and leaves, especially if the intervals are non-standard
or if the data has been grouped.

5. Double-Check for Gaps and Clusters

Use the display to identify any gaps or clusters, which can be informative for analysis.

6. Consider Data Distribution

For skewed data, consider adjusting the interval size to better capture the distribution's nuances.

---

Examples of Choosing the Number of Stem Values

Example 1: Small Dataset

Data: 12, 15, 16, 19, 22, 24, 29, 33, 35, 37

- Range: 12 to 37
- Interval: 5
- Stems: 1 (for 10s), 2 (for 20s), 3 (for 30s)
- Number of stems: 3

Result: A concise display with 3 stems effectively representing the data.

Example 2: Large Dataset

Data: 102, 115, 123, 127, 134, 138, 142, 149, 155, 162, 170, 178, 185, 192, 199

- Range: 102 to 199
- Interval: 10
- Stems: 10s (100–109), 11s (110–119), 12s (120–129), etc.
- Number of stems: 10

Result: A detailed display with 10 stems, providing enough resolution to observe distribution
patterns.

---

Common Pitfalls to Avoid

- Overcomplicating the Display: Using too many stems makes the chart cluttered.
- Oversimplifying: Too few stems hide important distribution features.
- Inconsistent Intervals: Mixing different interval sizes distorts the data's story.
- Ignoring the Key: Without a key, the display can be confusing or misinterpreted.



- Neglecting Data Range: Not adjusting the number of stems based on the data's spread can lead to
misleading visualizations.

---

Summary and Best Practices

- The optimal number of stem values balances detail and clarity.
- Typically, aim for 5 to 20 stems, depending on dataset size and complexity.
- Calculate data range and choose an interval that produces a manageable number of stems.
- Use consistent intervals and include a descriptive key.
- Adjust intervals as needed to highlight features like clusters or gaps.
- Always review the display to ensure it accurately reflects the data's distribution.

---

Final Thoughts

Creating an effective stem-and-leaf display is both an art and a science. While the general rule
emphasizes having an appropriate number of stems, the specific choice depends on the dataset's
characteristics and the analysis goals. By understanding your data, applying logical interval choices,
and aiming for clarity, you can craft stem-and-leaf plots that are insightful, accurate, and easy to
interpret. Remember, the goal is to illuminate the data's story, and the number of stem values plays
a pivotal role in that narrative.

As A General Rule When Creating A Stem And Leaf Display
There Should Be Stem Values
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