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The Following Random Sample From A Population Whose Values Were Normally
Distributed Was Collected. 10, is an essential phrase in the realm of statistical analysis, especially
when dealing with normally distributed populations. Understanding the implications of sampling, the
properties of normal distribution, and how to analyze such data is fundamental for statisticians,
researchers, and data analysts alike. This article aims to provide a comprehensive overview of the
concepts involved, focusing on the importance of random sampling from a normal population, the
methods used, and how to interpret the results effectively.

---

Introduction to Normal Distribution

Normal distribution, often called the Gaussian distribution, is one of the most important probability
distributions in statistics. Its significance stems from the Central Limit Theorem, which states that
the sampling distribution of the sample mean approaches a normal distribution as the sample size
increases, regardless of the population's original distribution.

Characteristics of Normal Distribution
- Bell-shaped curve: Symmetrical around the mean.
- Mean, median, and mode: All are equal and located at the center.
- Defined by two parameters: Mean (μ) and standard deviation (σ).
- Tails extend infinitely: Approaching zero but never touching.

Why Normal Distribution Matters
- Many natural phenomena follow a normal distribution, including heights, test scores, measurement
errors, etc.
- It simplifies many statistical procedures, including hypothesis testing and confidence interval
estimation.
- It provides a basis for parametric tests that are widely used in research.

---

Random Sampling from a Normally Distributed



Population

What is Random Sampling?
Random sampling involves selecting a subset of individuals or observations from a population such
that each member has an equal chance of being chosen. This method minimizes bias and ensures the
sample is representative of the population.

Importance of Sampling from a Normal Population
When the underlying population is normally distributed, the sampling distribution of the sample
mean will also be normal, provided the sample size is sufficiently large. This property allows for
precise inference about the population parameters based on the sample.

Sample Size Considerations
- Small samples (n<30): The sample should be taken carefully, and tests for normality are
recommended.
- Large samples (n≥30): The Central Limit Theorem assures the sampling distribution of the mean
will be approximately normal, regardless of the population's distribution.

---

Collecting a Random Sample: The Case of 10
Observations

In the context of the phrase, "10" refers to a sample size of ten, which is a small but sometimes
sufficient number to perform certain statistical analyses, especially if the population is known to be
normally distributed.

Advantages and Limitations of Small Samples
Advantages:
- Easier and less costly to collect.
- Useful in preliminary studies.

Limitations:
- Less precise estimates of population parameters.
- Higher variability and wider confidence intervals.
- Increased risk of sampling error.



Methods for Collecting a Sample of Size 10
- Simple random sampling using random number generators.
- Stratified sampling if the population has known subgroups.
- Systematic sampling where every kth individual is selected.

---

Analyzing the Sample Data

Once the sample of size 10 has been collected, the next step involves analyzing the data to estimate
population parameters, test hypotheses, or build predictive models.

Descriptive Statistics
- Mean (x̄): Average of the sample data.
- Median: Middle value when data is ordered.
- Mode: Most frequently occurring value.
- Standard deviation (s): Measure of data variability.
- Variance (s²): Square of standard deviation.

Inferential Statistics
- Confidence Intervals: Estimating the population mean with a given level of confidence.
- Hypothesis Testing: Determining if the sample mean significantly differs from a hypothesized value.
- T-tests: Applicable for small samples when the population standard deviation is unknown.

Applying the T-Distribution
For small sample sizes (n<30), the t-distribution is used instead of the normal distribution to account
for increased variability.

Key points:
- Degrees of freedom (df) = n - 1
- T-distribution is wider and has heavier tails than the normal distribution.
- Critical t-values depend on the significance level and degrees of freedom.

---

Step-by-Step Example: Estimating the Mean from a
Sample of 10

Suppose a researcher collects a sample of 10 values from a normally distributed population to



estimate the population mean.

Sample data:
| Observation | Value |
|--------------|--------|
| 1 | 52 |
| 2 | 47 |
| 3 | 55 |
| 4 | 50 |
| 5 | 53 |
| 6 | 48 |
| 7 | 49 |
| 8 | 54 |
| 9 | 51 |
| 10 | 50 |

Calculating the Sample Mean
\[
\bar{x} = \frac{\sum_{i=1}^{10} x_i}{10} = \frac{52 + 47 + 55 + 50 + 53 + 48 + 49 + 54 + 51 +
50}{10} = \frac{509}{10} = 50.9
\]

Calculating the Sample Standard Deviation
\[
s = \sqrt{\frac{\sum_{i=1}^{10} (x_i - \bar{x})^2}{n-1}}
\]
Calculations:
- Deviations squared:
- (52 - 50.9)² = 1.21
- (47 - 50.9)² = 15.21
- (55 - 50.9)² = 16.81
- (50 - 50.9)² = 0.81
- (53 - 50.9)² = 4.41
- (48 - 50.9)² = 8.41
- (49 - 50.9)² = 3.61
- (54 - 50.9)² = 9.61
- (51 - 50.9)² = 0.01
- (50 - 50.9)² = 0.81

Sum of squared deviations:
\[
1.21 + 15.21 + 16.81 + 0.81 + 4.41 + 8.41 + 3.61 + 9.61 + 0.01 + 0.81 = 60.9
\]

Sample standard deviation:
\[
s = \sqrt{\frac{60.9}{9}} = \sqrt{6.767} \approx 2.6
\]

Constructing a Confidence Interval
Using the t-distribution for 90% confidence:



- t-value for df=9 at 90% confidence ≈ 1.833 (from t-tables).

Standard error:
\[
SE = \frac{s}{\sqrt{n}} = \frac{2.6}{\sqrt{10}} \approx 0.82
\]

Margin of error:
\[
ME = t \times SE = 1.833 \times 0.82 \approx 1.50
\]

Confidence interval:
\[
\bar{x} \pm ME = 50.9 \pm 1.50
\]
which yields:
\[
(49.4, 52.4)
\]

Interpretation: We are 90% confident that the true population mean lies between 49.4 and 52.4.

---

Significance of the Sample Size and Normality
Assumption

The validity of inference from the sample depends heavily on the normality assumption, especially
with small samples like this one. When sample size is less than 30, it's crucial to verify whether the
data are approximately normally distributed, which can be done through:

- Normality tests: Shapiro-Wilk, Kolmogorov-Smirnov.
- Graphical methods: Q-Q plots, histograms.

If the data deviate significantly from normality, alternative non-parametric methods such as the
Wilcoxon signed-rank test may be more appropriate.

---

Conclusion

Sampling 10 observations from a population with normally distributed values offers a practical
approach to estimating population parameters and conducting hypothesis tests. While small sample
sizes pose challenges due to increased variability, leveraging the properties of the normal
distribution and the t-distribution allows statisticians to make informed inferences.



The key takeaways include:
- The importance of random sampling to minimize bias.
- Recognizing the characteristics and significance of normal distribution.
- Applying appropriate statistical techniques, such as confidence intervals and t-tests, tailored for
small samples.
- Validating the normality assumption when working with small datasets.

By understanding these concepts, researchers can confidently analyze small samples and derive
meaningful insights about the underlying population, ensuring the integrity and reliability of their
statistical conclusions.

---

Additional Resources
- Statistics Textbooks: For in-depth understanding of normal distribution and hypothesis testing.
- Online Calculators:

Frequently Asked Questions

What does it mean when a random sample is drawn from a
normally distributed population?
It means that the values in the sample are likely to follow a bell-shaped distribution, with most
values clustering around the mean and fewer values appearing as you move further away.

How does sample size (e.g., n=10) affect the reliability of
inferences about the population?
A small sample size like 10 can provide preliminary insights but may not accurately represent the
population, leading to higher variability and less reliable statistical inferences.

What statistical methods are appropriate for analyzing a
sample of size 10 from a normally distributed population?
Methods such as t-tests, confidence intervals for the mean, and hypothesis testing are appropriate,
especially since the population is normally distributed and the sample size is small.

Why is normality an important assumption when analyzing the
sample data?
Normality ensures that parametric tests like the t-test are valid, as these tests rely on the
assumption that the data or the sampling distribution of the mean is normally distributed.



What are the limitations of drawing conclusions from a sample
of only 10 observations?
A small sample size limits the statistical power, increases the margin of error, and may not capture
the full variability of the population, making it harder to generalize findings.

Additional Resources
The Following Random Sample From A Population Whose Values Were Normally Distributed Was
Collected. 10: A Comprehensive Guide to Understanding, Analyzing, and Interpreting Normal
Distribution Samples

---

Introduction

When conducting statistical analysis, one of the foundational concepts is understanding the nature
of the data distribution. The phrase "The following random sample from a population whose values
were normally distributed was collected. 10" encapsulates a common scenario faced by statisticians
and data analysts: obtaining a small, random sample from a population that follows a normal
distribution. Navigating this situation requires a solid grasp of the principles behind normal
distribution, sampling methods, and statistical inference. This article aims to serve as an in-depth
guide to understanding what this phrase entails, how to analyze such data, and the implications for
decision-making.

---

What Does It Mean When a Sample Is Collected From a Normally Distributed Population?

Understanding the Population and the Sample

- Population: The entire set of items or individuals under study. In this context, the population's
values are normally distributed, meaning that the data points follow a bell-shaped curve
characterized by symmetry and specific parameters.
- Sample: A subset of the population selected to represent the whole. Here, a random sample of size
10 has been collected, which means each member of the population had an equal chance of being
included.

Significance of Normal Distribution

A normal distribution is a probability distribution that is symmetric about the mean, with data near
the mean more frequent than data far from it. Key characteristics include:

- Mean (μ): The center of the distribution.
- Standard deviation (σ): Measures the spread or dispersion.
- 68-95-99.7 Rule: Approximately 68% of data falls within 1 σ, 95% within 2 σ, and 99.7% within 3 σ.

Knowing that the population values are normally distributed informs the choice of statistical tests
and confidence intervals, as many parametric methods assume normality.



---

The Importance of Random Sampling

Random sampling ensures:

- Unbiased Representation: Every individual in the population has an equal chance of selection.
- Validity of Statistical Inference: Allows generalization of sample results to the entire population.
- Reduction of Systematic Errors: Minimizes selection bias.

In the context of a sample size of 10, the randomness becomes crucial because small samples can be
more susceptible to variability and bias.

---

Analyzing a Small Sample from a Normal Population

Challenges with Small Samples

A sample size of 10 is relatively small, which presents specific challenges:

- Limited Precision: Estimates of parameters (mean, variance) are less precise.
- Increased Variability: Small samples are more likely to produce extreme values purely by chance.
- Assumption of Normality: While the population is normal, the sample's distribution may not
perfectly reflect this due to randomness.

Despite these challenges, small samples from a normal population can still yield meaningful insights
if analyzed correctly.

Statistical Techniques and Considerations

1. Descriptive Statistics
- Calculate sample mean (\(\bar{x}\))
- Calculate sample standard deviation (s)
- Identify outliers or anomalies

2. Confidence Intervals for the Mean
- Use the t-distribution due to small sample size
- Formula: \(\bar{x} \pm t_{\alpha/2, df} \times \frac{s}{\sqrt{n}}\)
- Here, \(df = n - 1 = 9\)

3. Hypothesis Testing
- To test claims about the population mean, use t-tests
- For example, testing if \(\mu = \mu_0\) based on the sample

4. Assessing Normality of the Sample
- Although the population is normal, small samples require checks
- Use plots (Q-Q plots) or tests (Shapiro-Wilk test)

---



Practical Steps for Data Analysis

Step 1: Summarize the Data

- Compute the sample mean (\(\bar{x}\))
- Compute the sample standard deviation (s)
- Visualize data using a histogram or boxplot to identify outliers

Step 2: Construct Confidence Interval for the Population Mean

- Determine the t-value for the desired confidence level (e.g., 95%) with 9 degrees of freedom
- Calculate the margin of error: \(ME = t \times \frac{s}{\sqrt{n}}\)
- Report the interval: \([\bar{x} - ME, \bar{x} + ME]\)

Step 3: Conduct Hypothesis Tests

- Define null hypothesis \(H_0: \mu = \mu_0\)
- Calculate the t-statistic:

\[
t = \frac{\bar{x} - \mu_0}{s / \sqrt{n}}
\]

- Compare to critical t-value to accept or reject \(H_0\)

Step 4: Verify Normality Assumption

- Generate a Q-Q plot to visually assess normality
- Perform the Shapiro-Wilk test:
- Null hypothesis: data is normally distributed
- p-value > 0.05 suggests normality

---

Implications and Applications

Real-World Scenarios

- Quality control in manufacturing processes
- Medical research with limited patient data
- Environmental studies with small sample points
- Psychological testing or surveys with few respondents

Decision-Making Based on Small Samples

- Recognize the increased uncertainty
- Use confidence intervals to express estimation precision
- Apply caution when generalizing findings
- Consider increasing sample size for more reliable results when feasible

---



Limitations and Best Practices

- Small sample size limits statistical power: Be cautious in interpreting results.
- Ensure randomness to avoid bias.
- Verify normality assumptions before applying parametric tests.
- Complement with non-parametric methods if normality is questionable.
- Document sampling procedures thoroughly to support validity.

---

Conclusion

Collecting a "random sample from a population whose values were normally distributed" provides a
robust foundation for statistical inference, especially when leveraging properties of the normal
distribution. While a sample size of 10 is small, proper analysis—through descriptive statistics,
confidence intervals, hypothesis testing, and normality checks—can still yield valuable insights.
Understanding the nuances of small sample analysis is essential for making informed decisions,
whether in research, quality assurance, or policy development. Always remember to interpret
findings within the context of their limitations and to consider increasing sample size when possible
to enhance reliability.

---

Final Tips

- Always verify that the sample is random to ensure valid inferences.
- Use the t-distribution for confidence intervals and hypothesis tests with small samples.
- Conduct normality assessments to justify the use of parametric methods.
- Be cautious of outliers, especially in small samples, as they can disproportionately influence
results.
- When in doubt, consult a statistician or employ non-parametric methods as complementary tools.

By mastering these principles, you can confidently analyze small samples from normally distributed
populations and draw meaningful, reliable conclusions.
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