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Understanding the statistical comparison of two populations is fundamental in many fields, from healthcare
to social sciences, economics, and engineering. When analyzing two data populations, especially when the
populations are assumed to be normally distributed, various statistical methods can be employed to determine
whether the differences observed are statistically significant or due to random variation. This article explores
how to approach such problems systematically, focusing on the given data points: Population 1 with data
points 19 and 17, and Population 2 with data points 19, 13.8, 46, and 9. We will review key concepts,
perform relevant calculations, and provide guidance on interpreting results within the context of normal
distribution assumptions.

---

Understanding the Data and Assumptions

Before diving into calculations, it’s crucial to understand the nature of the data, the assumptions made, and
their implications.

Data Overview

Population 1: Data points are 19 and 17.

Population 2: Data points are 19, 13.8, 46, and 9.

Assumption of Normality

Assuming both populations are normally distributed means we accept that their data follow a bell-shaped
curve characterized by their means and standard deviations. This assumption allows us to apply parametric
tests such as the t-test to compare the populations effectively.

Implication of Sample Size

Small sample sizes (Population 1 has only 2 data points) may limit the accuracy of estimates of
population parameters.

Population 2, with 4 data points, provides slightly more information but still remains a small sample
size.

Small samples can affect the power of hypothesis tests and the reliability of estimates.



---

Calculating Descriptive Statistics for Both Populations

To compare the populations, we need to compute their means and standard deviations based on the given data.

Population 1: Mean and Standard Deviation

Mean (μ₁): \(\frac{19 + 17}{2} = \frac{36}{2} = 18\)1.

Standard Deviation (s₁):2.

Calculate deviations from the mean:

\(19 - 18 = 1\)

\(17 - 18 = -1\)

Square deviations:

\(1^2 = 1\)

\((-1)^2 = 1\)

Sum of squared deviations: \(1 + 1 = 2\)

Sample variance: \(\frac{2}{n-1} = \frac{2}{1} = 2\)

Standard deviation: \(s_1 = \sqrt{2} \approx 1.414\)

Population 2: Mean and Standard Deviation

Mean (μ₂): \(\frac{19 + 13.8 + 46 + 9}{4} = \frac{87.8}{4} = 21.95\)1.

Standard Deviation (s₂):2.

Deviations from the mean:

\(19 - 21.95 = -2.95\)

\(13.8 - 21.95 = -8.15\)

\(46 - 21.95 = 24.05\)

\(9 - 21.95 = -12.95\)

Squared deviations:

\((-2.95)^2 \approx 8.7025\)



\((-8.15)^2 \approx 66.4225\)

\((24.05)^2 \approx 578.4025\)

\((-12.95)^2 \approx 167.7025\)

Sum of squared deviations: \(8.7025 + 66.4225 + 578.4025 + 167.7025 \approx 821.23\)

Sample variance: \(\frac{821.23}{4 - 1} \approx \frac{821.23}{3} \approx 273.74\)

Standard deviation: \(s_2 = \sqrt{273.74} \approx 16.54\)

---

Choosing the Appropriate Statistical Test

With the descriptive statistics in hand, the next step is to determine whether the populations differ
significantly. Given the small sample sizes and normal distribution assumption, a two-sample t-test is
appropriate.

Two-Sample t-Test Overview

The two-sample t-test compares the means of two independent samples to see if they are significantly different
from each other.

Test Assumptions

The two populations are normally distributed.

The samples are independent.

The variances are equal (homoscedasticity) or unequal (heteroscedasticity). We will test for
equality of variances.

Calculating the Test Statistic

Calculate the pooled standard deviation if variances are assumed equal, or use Welch’s t-test formula1.
if variances are unequal.

The formula for the t-statistic with unequal variances (Welch’s test):2.

\[
t = \frac{\bar{X}_1 - \bar{X}_2}{\sqrt{\frac{s_1^2}{n_1} + \frac{s_2^2}{n_2}}}
\]



where:
- \(\bar{X}_1, \bar{X}_2\) are sample means,
- \(s_1^2, s_2^2\) are sample variances,
- \(n_1, n_2\) are sample sizes.

Applying the formula:
\[
t = \frac{18 - 21.95}{\sqrt{\frac{1.414^2}{2} + \frac{16.54^2}{4}}} = \frac{-3.95}{\sqrt{\frac{2}{2} +
\frac{273.74}{4}}} = \frac{-3.95}{\sqrt{1 + 68.44}} = \frac{-3.95}{\sqrt{69.44}} \approx
\frac{-3.95}{8.33} \approx -0.474
\]

---

Degrees of Freedom and P-Value Calculation

The degrees of freedom (df) for Welch’s t-test are calculated using the Welch–Satterthwaite equation:

\[
df = \frac{\left( \frac{s_1^2}{n_1} + \frac{s_2^2}{n_2} \right)^2}{\frac{\left( \frac{s_1^2}{n_1}
\right)^2}{n_1 - 1} + \frac{\left( \frac{s_2^2}{n_2} \right)^2}{n_2 - 1}}
\]

Plugging in the values:

\[
df = \frac{\left( \frac{2}{2} + \frac{273.74}{4} \right)^2}{\frac{\left( \frac{2}{2} \right)^2}{1} +
\frac{\left( \frac{273.74}{4} \right)^2}{3}} = \frac{(1 + 68.44)^2}{\frac{1^2}{1} +
\frac{(68.44)^2}{3}} = \frac{(69.44)^2}{1 + \frac{4684.36}{3}} \approx \frac{4826.49}{1 + 1561.45}
\approx \frac{4826.49}{1562.45} \approx 3.09
\]

Since degrees of freedom are approximately 3, we interpret the p-value associated with the t-statistic of
-0.474 and df ≈ 3.

Using a t-distribution table or statistical software, the two-tailed p-value is approximately 0.66, indicating
that the difference in means is not statistically significant at typical significance levels

Frequently Asked Questions

What are the population parameters given for Population 1 and Population
2?

Population 1 has a mean of 19 and a standard deviation of 17, while Population 2 has a mean of 19, a
standard deviation of 13.8, and a sample size of 46.

Are the populations normally distributed?

Yes, both populations are assumed to be normally distributed according to the problem statement.



How can I compare the means of these two populations statistically?

You can perform a two-sample z-test or t-test (depending on sample sizes and known variances) to compare the
population means.

What is the significance of the sample size 46 in Population 2?

The sample size of 46 affects the standard error and the degrees of freedom in hypothesis testing, impacting the
statistical significance of the results.

How do I calculate the standard error for the difference between these two
populations?

The standard error of the difference between means is calculated as �(σ1²/n1) + �(σ2²/n2), where σ1 and σ2
are the standard deviations, and n1 and n2 are the sample sizes.

Can I assume equal variances for these populations?

Since the standard deviations differ (17 vs. 13.8), testing for equality of variances is advisable before
choosing the appropriate test (pooled vs. unpooled).

What hypothesis tests are suitable for comparing these populations?

A two-sample z-test or t-test for means is suitable, depending on whether population variances are known and
assumptions met.

How do I interpret the p-value obtained from the test?

The p-value indicates the probability of observing the data if the null hypothesis (no difference in means) is true.
A small p-value suggests significant difference.

What assumptions must be met to validly perform these statistical tests?

Both populations should be normally distributed, and the samples should be independent. The choice of test
depends on whether variances are equal and known or unknown.

Additional Resources
I Need Help N Population 1 19 17 Population 2 19 13.8 46 9: An In-Depth Statistical Analysis

The phrase "I Need Help N Population 1 19 17 Population 2 19 13.8 46 9" appears as a cryptic notation but,
upon closer examination, it seems to reference a statistical comparison between two populations. These
populations are described with specific data points—presumably sample sizes, means, and standard
deviations—indicating an intent to analyze whether the two groups differ significantly in some characteristic.
This article aims to interpret this data, clarify the underlying statistical concepts, and explore the
analytical procedures involved in comparing these two normally distributed populations.

---

Understanding the Data: Deciphering the Notation



Before delving into the analysis, it's essential to interpret what the given data represents. The notation
appears to be a shorthand for population parameters and sample statistics, possibly formatted as:

- Population 1: Sample size (N) = 19, Mean = 17 (assumed units)
- Population 2: Sample size (N) = 19, Mean = 13.8, Standard deviation (s) = 46, Standard error or variance
component = 9

However, there are ambiguities, particularly the sequence "46 9," which could refer to standard deviations,
variances, or standard errors. To proceed, let's assume the following plausible interpretation:

- Population 1:
- Sample Size (n₁) = 19
- Sample Mean (x�₁) = 17
- Standard deviation (s₁) = not explicitly given; perhaps the number 17 is the mean only.

- Population 2:
- Sample Size (n₂) = 19
- Sample Mean (x�₂) = 13.8
- Standard deviation (s₂) = 46
- Additional parameter (possibly standard error or variance component) = 9

Alternatively, the numbers could be read as:

- Population 1: N=19, mean=17
- Population 2: N=19, mean=13.8
- Additional data points: 46 and 9, possibly standard deviation and variance.

Given the ambiguity, the most reasonable assumption is that:

- Population 1:
- n₁ = 19
- Mean x�₁ = 17

- Population 2:
- n₂ = 19
- Mean x�₂ = 13.8
- Standard deviation s₂ = 46

- The number 9 could represent the standard error or a variance component, but without clearer context, we
will proceed with the interpretation that the primary focus is comparing these two populations with the
provided means, sample sizes, and the standard deviation for Population 2.

---

Theoretical Foundations: Comparing Two Means

Statistical comparison of two populations generally involves hypothesis testing to determine whether their
means significantly differ. When both populations are assumed to be normally distributed, and the variances are
known or unknown, specific tests are used:

1. Independent Samples t-Test

The most common method for comparing the means of two independent, normally distributed populations is the
independent samples t-test. This test evaluates whether the observed difference in sample means is statistically
significant, considering sample variability.

2. Assumptions of the t-Test



- Both samples are randomly drawn from their respective populations.
- Each population is normally distributed.
- The variances are either equal (homoscedasticity) or unequal (heteroscedasticity). The choice affects which
version of the t-test is used.

3. Types of t-Tests

- Equal variance (pooled) t-test: assumes variances are equal.
- Unequal variance (Welch's) t-test: does not assume equal variances and is more robust.

---

Analyzing the Data: Step-by-Step Approach

Given the data, the goal is to determine if the difference in means (17 vs. 13.8) is statistically significant. The
steps involve calculating the test statistic, degrees of freedom, and p-value.

Step 1: Determine the Standard Deviations and Standard Errors

- For Population 1:
- Sample size, n₁ = 19
- Mean, x�₁ = 17

- For Population 2:
- Sample size, n₂ = 19
- Mean, x�₂ = 13.8
- Standard deviation, s₂ = 46

Note: The standard deviation for Population 1 is not specified; if unknown, assumptions must be made or
estimated.

Step 2: Calculate the Standard Error of the Difference

The standard error (SE) of the difference between means is calculated as:

\[
SE = \sqrt{\frac{s_1^2}{n_1} + \frac{s_2^2}{n_2}}
\]

If s₁ is unknown, it might be estimated from the data or assumed to be similar to s₂. For the purposes of
illustration, let's assume s₁ is approximately 46 as well, given the lack of data.

Thus:

\[
SE = \sqrt{\frac{46^2}{19} + \frac{46^2}{19}} = \sqrt{2 \times \frac{2116}{19}} = \sqrt{2 \times
111.37} = \sqrt{222.74} \approx 14.93
\]

Step 3: Calculate the t-Statistic

The t-statistic measures how many standard errors the observed difference in means is away from zero:

\[
t = \frac{x�_1 - x�_2}{SE} = \frac{17 - 13.8}{14.93} \approx \frac{3.2}{14.93} \approx 0.214
\]



Step 4: Determine Degrees of Freedom

Using Welch’s approximation for unequal variances:

\[
df = \frac{\left( \frac{s_1^2}{n_1} + \frac{s_2^2}{n_2} \right)^2}{\frac{\left( \frac{s_1^2}{n_1}
\right)^2}{n_1 -1} + \frac{\left( \frac{s_2^2}{n_2} \right)^2}{n_2 -1}}
\]

Plugging in values:

\[
df = \frac{(111.37 + 111.37)^2}{\frac{(111.37)^2}{18} + \frac{(111.37)^2}{18}} =
\frac{(222.74)^2}{2 \times \frac{(111.37)^2}{18}} = \frac{49686.4}{2 \times 689.7} \approx
\frac{49686.4}{1379.4} \approx 36
\]

Thus, the degrees of freedom are approximately 36.

Step 5: P-Value and Interpretation

Using a t-distribution table or software:

- With t ≈ 0.214 and df ≈ 36, the p-value is quite high, indicating no significant difference.

Conclusion: The observed difference in means is not statistically significant at common significance levels (e.g.,
0.05). Therefore, based on this data, we cannot reject the null hypothesis that the two population means are
equal.

---

Critical Evaluation of the Data and Assumptions

While the above analysis provides a structured approach, certain caveats and considerations are essential:

1. Reliability of Standard Deviations and Variances

- The assumption that both populations have similar standard deviations (s ≈ 46) may be flawed. The actual
data for Population 1's variability is missing.
- Large standard deviations relative to the mean differences suggest high variability, which diminishes the
likelihood of detecting significant differences.

2. Sample Size and Power

- Both samples are relatively small (n=19), which limits the statistical power.
- Small samples increase the risk of Type II errors—failing to detect a difference when one exists.

3. Normality Assumption

- The assumption that both populations are normally distributed is critical for the validity of the t-test.
- If the data deviate significantly from normality, alternative non-parametric tests (e.g., Mann-Whitney U
test) might be more appropriate.

4. Data Quality and Context

- Without contextual information—such as what the populations represent, the measurement units, and the
purpose of comparison—interpretation remains limited.



- The high standard deviation in Population 2 could indicate a mismeasurement or a highly heterogeneous
population.

---

Implications and Broader Perspectives

Understanding the differences between populations is fundamental in many fields—medicine, psychology,
economics, and more. The statistical tools applied here are critical for evidence-based decision-making.

- In research: Recognizing whether observed differences are statistically significant guides conclusions about
effects or relationships.
- In policy and practice: Decisions based on statistical significance help allocate resources, implement
interventions, or revise theories.

The example underscores the importance of accurate data collection, appropriate statistical testing, and
cautious interpretation. It also highlights how large variability can obscure real differences
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