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Understanding the characteristics of a data set is fundamental in statistical analysis,
especially when dealing with small samples. When given specific descriptive statistics such
as the sample mean, median, and variance, we can infer a great deal about the distribution
and the underlying data points. In this article, we explore a particular data set comprising 8
numerical observations with a sample mean of 0, a median of -1.25, and a certain sample
variance. We'll analyze what these statistics imply, how to construct such a data set, and
the significance of each measure in understanding the data's structure.

---

Interpreting the Given Descriptive Statistics

Before constructing or analyzing a data set, it is crucial to understand what each statistical
measure indicates:

Sample Mean (Average)
The sample mean is calculated as the sum of all observations divided by the number of
observations. It provides a central value around which the data points tend to cluster. In our
case:
- Sample Mean = 0 indicates that the positive and negative values balance out on average.
- This suggests that the total sum of all observations is zero, i.e., the sum of the 8
observations equals zero.

Median
The median is the middle value when the data set is ordered from smallest to largest. For
an even number of observations:
- Median = -1.25 implies that the average of the 4th and 5th ordered observations is -1.25.
- This indicates that at least half of the data points are less than or equal to -1.25, and the
other half are greater or equal.

Sample Variance
Variance measures the dispersion of the data points around the mean:
- A higher variance indicates more spread.



- Given the sample mean is 0, the variance reflects how far the observations deviate from
zero.
- For our purposes, the exact variance value influences how spread out the data points are
around the mean.

---

Constructing a Data Set with Specified
Descriptive Statistics

Constructing a data set with specific statistics involves understanding the constraints
imposed by the mean, median, and variance. Let’s explore the process systematically.

Step 1: Establishing the Data Set Constraints
Given:
- Number of observations, n = 8
- Sum of observations = mean n = 0 8 = 0
- The median = -1.25
- Variance is unspecified but should be consistent with the data points.

From the median:
- When data are ordered: x₁ ≤ x₂ ≤ x₃ ≤ x₄ ≤ x₅ ≤ x₆ ≤ x₇ ≤ x₈
- The median = (x₄ + x₅) / 2 = -1.25
- Therefore, x₄ + x₅ = -2.5

From the sum:
- x₁ + x₂ + x₃ + x₄ + x₅ + x₆ + x₇ + x₈ = 0

Step 2: Choosing the Ordered Data Points
To satisfy the median condition:
- Assign x₄ and x₅ such that their average is -1.25:
- For simplicity, choose x₄ = -1.75 and x₅ = -1.0 (since their sum is -2.75)
- But sum of x₄ and x₅ must be -2.5, so, for example:
- x₄ = -1.75, x₅ = -0.75
- Alternatively, x₄ = -1.25, x₅ = -1.25, which makes the median exactly -1.25.

Let’s select:
- x₄ = -1.25
- x₅ = -1.25

Now, the sum of x₄ and x₅ is -2.5, satisfying the median condition.



Step 3: Filling in the Remaining Data Points
To meet the total sum of zero:
- Sum of x₁, x₂, x₃, x₆, x₇, x₈ = 0 - (x₄ + x₅) = 0 - (-2.5) = 2.5

Suppose:
- x₁ ≤ x₂ ≤ x₃ ≤ x₄ = -1.25
- x₆ ≥ x₅ = -1.25
- x₇ ≥ x₆
- x₈ ≥ x₇

To satisfy the order:
- Let's pick values for the lower end:
- x₁ = -3.0
- x₂ = -2.0
- x₃ = -1.5

Sum of these three:
- (-3.0) + (-2.0) + (-1.5) = -6.5

Now, sum of the upper end:
- x₆ + x₇ + x₈ = 2.5 - (-6.5) = 9.0

Choose:
- x₆ = -1.0
- x₇ = 2.0
- x₈ = 8.0

Check order:
- -1.25 ≤ -1.0 ≤ 2.0 ≤ 8.0, which is consistent.

Verify total sum:
- Lower: -3.0 + -2.0 + -1.5 = -6.5
- Middle: x₄ = -1.25
- x₅ = -1.25
- Upper: -1.0 + 2.0 + 8.0 = 9.0

Total sum:
- (-6.5) + (-1.25) + (-1.25) + 9.0 = -6.5 - 1.25 - 1.25 + 9.0 = 0

Total sum matches the mean constraint.

Step 4: Calculating Variance
Variance:
- \( s^2 = \frac{1}{n-1} \sum_{i=1}^n (x_i - \bar{x})^2 \)

Since the sample mean is zero:
- \( \bar{x} = 0 \)



Compute squared deviations:
- (-3.0)^2 = 9.0
- (-2.0)^2 = 4.0
- (-1.5)^2 = 2.25
- (-1.25)^2 = 1.5625
- (-1.25)^2 = 1.5625
- (-1.0)^2 = 1.0
- (2.0)^2 = 4.0
- (8.0)^2 = 64.0

Sum of squared deviations:
- 9.0 + 4.0 + 2.25 + 1.5625 + 1.5625 + 1.0 + 4.0 + 64.0 = 87.875

Sample variance:
- \( s^2 = \frac{87.875}{7} \approx 12.55 \)

This indicates a relatively high spread around the mean.

---

Significance of Each Statistical Measure

Understanding how the mean, median, and variance interact provides insights into the
data's distribution.

The Role of the Mean
- The mean being zero suggests symmetry or balance between positive and negative
observations.
- It also guides the construction of the data set to ensure the sum of all points equals zero.

The Role of the Median
- The median of -1.25 indicates that the central tendency leans towards the negative side.
- It provides information about the data's skewness; in this case, the data might be left-
skewed if more data points are below the mean.

The Role of Variance
- Variance quantifies the dispersion.
- A high variance, as in our example (~12.55), shows substantial variability.
- Conversely, a lower variance would indicate data points are tightly clustered around the
mean.

---



Applications and Implications in Real-World
Scenarios

Understanding such a data set has practical implications across various fields:

Financial Analysis
- Portfolio returns or asset prices often exhibit specific means and variances.
- Recognizing the median can help identify skewed distributions in returns.

Quality Control
- Manufacturing metrics can be analyzed similarly, where the mean indicates average
performance, median reveals typical output, and variance indicates variability.

Research and Experimental Data
- Small sample data sets with known descriptive statistics guide hypothesis testing and
model fitting.

Limitations
- Small data sets, such as one with only 8 observations, can be heavily influenced by
outliers.
- Variance estimates may not be stable or representative of larger populations.

---

Conclusion

Analyzing a data set of 8 numerical observations with a sample mean of 0, median of -1.25,
and a certain variance offers a comprehensive view of the data’s distribution and
dispersion. Through systematic construction and

Frequently Asked Questions

What does a sample mean of 0 indicate about the data
set?
A sample mean of 0 indicates that the average of the 8 observations is zero, suggesting the
data points are centered around zero.



How does a median of -1.25 influence our
understanding of the data distribution?
A median of -1.25 suggests that at least half of the observations are less than or equal to
-1.25, indicating a skew toward lower values in the data set.

What can be inferred about the spread of the data
given the sample variance is known?
The sample variance provides insight into how much the observations deviate from the
mean; a larger variance indicates more dispersion among the data points.

Can the data set be symmetric around the mean if the
median is -1.25 and the mean is 0?
Since the median is less than the mean, it suggests the data may be skewed to the left,
indicating asymmetry rather than perfect symmetry.

What additional information is needed to fully
understand the distribution of these 8 observations?
Details such as individual data points, range, skewness, and kurtosis would help in
comprehensively understanding the distribution of the data set.

How does the small sample size (n=8) affect the
reliability of the sample variance and median as
estimates of the population parameters?
A small sample size can lead to less reliable estimates, with higher variability and potential
bias, making conclusions about the population parameters less certain.

Additional Resources
Consider a data set of 8 numerical observations with sample mean 0, median -1.25, and
sample variance—these key descriptive statistics offer a rich starting point for
understanding the underlying distribution, variability, and potential patterns within the
data. Whether you're a statistician, data analyst, or student, exploring what these
measures imply can deepen your grasp of data analysis fundamentals. This guide walks you
through interpreting these statistics, reconstructing possible data configurations, and
understanding the relationships among mean, median, and variance in small data sets.

---

Introduction: The Significance of Sample Statistics

When analyzing a small data set—such as the 8 numerical observations in



question—sample mean, median, and variance serve as essential summaries. They provide
insights into the central tendency, distribution symmetry, and variability of the dataset.

- Sample Mean (0): The average of the observations, indicating where the data centers.
- Sample Median (-1.25): The middle value when data are ordered, giving a sense of the
distribution's symmetry or skewness.
- Sample Variance: A measure of how spread out the data are around the mean.

Understanding these allows us to infer possible data configurations, identify trends, and
hypothesize about the data's nature.

---

Understanding the Key Statistics

Sample Mean = 0

The sample mean being zero suggests that the sum of all observations is zero:

\[
\sum_{i=1}^8 x_i = 0
\]

This indicates a balance between positive and negative values. For small samples, this
balance might be achieved with a mixture of positive and negative observations, possibly
with some zeros.

Sample Median = -1.25

The median is the middle value (or average of two middle values) when the data are
ordered:

- For 8 observations, the median is the average of the 4th and 5th ordered values.
- A median of -1.25 suggests that these middle values are close to -1.25, implying the data
are skewed towards the negative side or that the bulk of the data points are below zero.

Sample Variance (Unknown)

While the exact variance isn't specified here, the variance reflects the data's spread. A
small variance indicates data points are close to the mean, whereas a large variance
indicates wider dispersion.

---

Reconstructing Possible Data Configurations

Given the sample size, mean, and median, it's instructive to consider what arrangements of
the 8 observations could satisfy these conditions.

Step 1: Understand the ordering constraints



- The ordered data \( x_{(1)} \leq x_{(2)} \leq \ldots \leq x_{(8)} \).
- The median: \( \frac{x_{(4)} + x_{(5)}}{2} = -1.25 \) => \( x_{(4)} + x_{(5)} = -2.5 \).

Step 2: Use the median to determine the middle two values

Since their average is -1.25, some possibilities include:

- \( x_{(4)} = -1.5 \), \( x_{(5)} = -1.25 \)
- \( x_{(4)} = -1.25 \), \( x_{(5)} = -1.25 \)
- \( x_{(4)} = -1.75 \), \( x_{(5)} = -0.75 \)

But because the median is an average, any pair that sums to -2.5 works, including
fractional values.

Step 3: Construct a plausible data set

Suppose we choose:

- \( x_{(4)} = -1.5 \)
- \( x_{(5)} = -1.0 \)

Their average: \(-1.25\).

Now, the data are ordered as:

\[
x_{(1)} \leq x_{(2)} \leq x_{(3)} \leq -1.5 \leq -1.0 \leq x_{(6)} \leq x_{(7)} \leq x_{(8)}
\]

To satisfy the mean of zero:

\[
\sum_{i=1}^{8} x_i = 0
\]

We can assign some values:

- Let's pick some values less than or equal to \(-1.5\), say, \( x_{(1)} = -3.0 \), \( x_{(2)} =
-2.0 \), \( x_{(3)} = -2.5 \).
- For the two middle values: \( x_{(4)} = -1.5 \), \( x_{(5)} = -1.0 \).
- For the remaining higher values: \( x_{(6)} = 0.5 \), \( x_{(7)} = 1.0 \), \( x_{(8)} = 1.5 \).

Now, sum these:

\[
-3.0 + (-2.0) + (-2.5) + (-1.5) + (-1.0) + 0.5 + 1.0 + 1.5 =
\]

Calculate step-by-step:

\[



(-3.0) + (-2.0) = -5.0 \\
-5.0 + (-2.5) = -7.5 \\
-7.5 + (-1.5) = -9.0 \\
-9.0 + (-1.0) = -10.0 \\
-10.0 + 0.5 = -9.5 \\
-9.5 + 1.0 = -8.5 \\
-8.5 + 1.5 = -7.0
\]

Total sum: \(-7.0\), which is less than 0. To reach a sum of zero, we need to add 7 more
units distributed among the observations, perhaps by increasing some high values or
adjusting lower values.

Suppose we increase the highest value from 1.5 to 4.5:

Sum:

\[
-3.0 + (-2.0) + (-2.5) + (-1.5) + (-1.0) + 0.5 + 1.0 + 4.5
\]

Calculations:

\[
-3.0 - 2.0 = -5.0 \\
-5.0 - 2.5 = -7.5 \\
-7.5 - 1.5 = -9.0 \\
-9.0 - 1.0 = -10.0 \\
-10.0 + 0.5 = -9.5 \\
-9.5 + 1.0 = -8.5 \\
-8.5 + 4.5 = -4.0
\]

Sum: \(-4.0\). Still below zero; need to adjust further.

Alternatively, reduce some high values or shift the lower ones.

This process illustrates the flexibility and constraints involved in constructing such data
sets.

---

Analyzing the Variance and Distribution Shape

Variance Considerations

The sample variance is sensitive to outliers and spread. With data points centered around
zero but median at -1.25, the distribution may be skewed with more negative values. For
small samples, the variance can vary widely depending on the specific data points.

Distribution Shape



- The negative median indicates the data may be skewed left.
- The mean being zero suggests some positive values offset negative values.
- The spread of data points (variance) depends on how far the observations are from the
mean.

---

Implications and Insights

- Data Symmetry: The median being less than the mean suggests a left skew.
- Balance of Positive and Negative Values: The sum being zero indicates a balance between
positive and negative observations.
- Variability: Without exact variance, we recognize that the data can be tightly clustered or
widely spread, but their configuration must satisfy the mean and median constraints.

---

Practical Applications and Next Steps

1. Data Simulation

Using statistical software, you can generate multiple data sets of size 8 that meet these
criteria, allowing you to explore the possible variance values and distribution shapes.

2. Further Statistical Measures

Calculating skewness, kurtosis, or constructing confidence intervals could provide deeper
insights into the data's distribution.

3. Real-World Context

In fields like finance, quality control, or environmental science, understanding how small
data sets with specific summary statistics behave can inform decision-making and
hypothesis testing.

---

Conclusion: The Power of Descriptive Statistics

The exploration of a data set with 8 numerical observations, a sample mean of 0, median of
-1.25, and an unspecified variance highlights the interconnectedness of statistical
measures. By analyzing these parameters, reconstructing possible data configurations, and
understanding their implications, we gain valuable insights into the underlying distribution,
variability, and potential patterns of the data.

Whether for academic exercises or real-world data analysis, mastering the interpretation of
these statistics is fundamental. Remember, small data sets require careful consideration
since each observation significantly influences the overall summary, and multiple
configurations can satisfy the same statistical criteria. Embrace this complexity as an
opportunity for deeper understanding and more nuanced analysis.
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