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For N1 = 70 And N2 = 100 From Populations 1 And 2, The Number Of Successes
Are 35 And 35 Respectively. This scenario presents an interesting case for statistical
analysis, particularly in the context of comparing two populations based on their success
rates. Whether you're involved in research, quality control, or data analysis,
understanding how to interpret and analyze these figures is essential. In this article, we
will explore the statistical implications of these data points, delve into hypothesis testing
methods such as the two-proportion z-test, and discuss how to interpret the results to
make informed decisions.

---

Understanding the Data: Populations and
Successes

Defining the Populations
The data provided involves two distinct populations:
- Population 1: Sample size (N1) = 70, with 35 successes.
- Population 2: Sample size (N2) = 100, with 35 successes.

These figures are typical examples used in comparative studies, where the goal is to
determine if the success rates differ significantly between the two groups.

Calculating Sample Proportions
Before proceeding with hypothesis testing, it's useful to calculate the sample proportions:
- Proportion in Population 1 (p̂1): 35 / 70 = 0.5
- Proportion in Population 2 (p̂2): 35 / 100 = 0.35

These proportions suggest that, in the samples, Population 1 has a success rate of 50%,
while Population 2's success rate is 35%. The key question is whether this difference is
statistically significant or due to chance.

---



Statistical Tools for Comparing Two Proportions

Hypothesis Testing Overview
When comparing success rates between two populations, hypothesis testing provides a
framework to determine if observed differences are statistically significant. The typical
approach involves:
- Null hypothesis (H₀): There is no difference between the populations' success rates (p₁ =
p₂).
- Alternative hypothesis (H₁): There is a difference (p₁ ≠ p₂).

The most common method for this comparison is the two-proportion z-test.

The Two-Proportion Z-Test
This test assesses whether the difference between the sample proportions is greater than
what would be expected by chance alone, under the assumption that the null hypothesis is
true.

---

Performing the Two-Proportion Z-Test

Step 1: State the hypotheses
- H₀: p₁ = p₂
- H₁: p₁ ≠ p₂

Step 2: Calculate the pooled proportion (p̂)
The pooled proportion combines successes from both samples:
- Total successes: 35 + 35 = 70
- Total sample size: 70 + 100 = 170
- Pooled proportion: p̂ = 70 / 170 ≈ 0.4118

Step 3: Calculate the standard error (SE)
The standard error under the null hypothesis is:
SE = √[ p̂ (1 - p̂) (1/N1 + 1/N2) ]

Calculating:
- p̂ (1 - p̂) = 0.4118 (1 - 0.4118) ≈ 0.4118 0.5882 ≈ 0.2421
- 1/N1 + 1/N2 = 1/70 + 1/100 ≈ 0.01429 + 0.01 = 0.02429



Thus:
SE ≈ √(0.2421 0.02429) ≈ √(0.00589) ≈ 0.0768

Step 4: Calculate the z-statistic
z = (p̂1 - p̂2) / SE
= (0.5 - 0.35) / 0.0768 ≈ 0.15 / 0.0768 ≈ 1.953

Step 5: Determine the p-value
Using standard normal distribution tables or technology:
- For z ≈ 1.953, the two-tailed p-value ≈ 0.051

Since p ≈ 0.051 is slightly above the common significance level of 0.05, the result
suggests that the difference is marginally not statistically significant at the 5% level, but
very close.

---

Interpreting the Results

What Does the p-value Tell Us?
A p-value of approximately 0.051 indicates:
- There is a borderline significant difference between the two success rates.
- At the 5% significance level, we would not reject the null hypothesis, but at 10%, we
might consider the difference significant.

Implications for Decision-Making
Depending on the context:
- If a strict 5% significance level is required, the data does not provide strong enough
evidence to conclude a difference.
- If a more lenient threshold (e.g., 10%) is acceptable, it suggests a potential difference
worth further investigation.

Confidence Intervals
Constructing a confidence interval for the difference in proportions can provide additional
insights:
- The 95% confidence interval for the difference (p₁ - p₂) can be calculated to see if zero
(no difference) falls within the interval.

---



Additional Considerations and Practical
Applications

Sample Size and Power
The size of the samples influences the power of the test:
- Larger samples reduce standard error.
- Increasing sample sizes in future studies could clarify whether true differences exist.

Limitations of the Analysis
- Assumes independence of samples.
- Assumes binomial distribution and normal approximation validity.

Real-World Applications
This type of analysis is widely applicable across various fields:
- Medical research: Comparing success rates of treatments.
- Quality control: Assessing defect rates between production lines.
- Marketing: Evaluating conversion rates between different campaigns.

---

Conclusion
Analyzing success data from two different populations involves understanding the
proportions, performing hypothesis tests like the two-proportion z-test, and interpreting
the results within the context of your specific application. In the scenario where
Population 1 has 70 individuals with 35 successes, and Population 2 has 100 individuals
with 35 successes, the data suggests a difference in success rates (50% vs. 35%), but
statistical testing indicates this difference is marginally not significant at the conventional
5% level. Nevertheless, such analyses are crucial in making data-driven decisions, guiding
further research, and improving processes based on empirical evidence.

Remember: Always consider the context, sample size, and significance levels when
interpreting statistical results. Proper analysis helps ensure that conclusions are reliable
and meaningful, ultimately supporting better decision-making in various professional
fields.

Frequently Asked Questions



What is the combined sample size of populations 1 and
2?
The combined sample size is 170, calculated as N1 + N2 = 70 + 100 = 170.

What are the success proportions in populations 1 and
2?
The success proportion in population 1 is 35/70 = 0.5, and in population 2 is 35/100 =
0.35.

Is there a significant difference between the success
rates of the two populations?
To determine significance, a hypothesis test like a two-proportion z-test should be
conducted. Based on the proportions (0.5 vs. 0.35), there may be a difference worth
testing.

What is the pooled proportion of successes across both
populations?
The pooled proportion is (35 + 35) / (70 + 100) = 70 / 170 ≈ 0.412.

How would you perform a two-proportion z-test with
these data?
Calculate the pooled proportion, compute the standard error, then find the z-score for the
difference in proportions to assess significance.

What is the null hypothesis when comparing success
rates in these populations?
The null hypothesis is that the success proportions in both populations are equal, i.e., p1 =
p2.

What are potential applications of analyzing these
success data?
Applications include comparing treatment effects, evaluating quality control, or assessing
differences in processes between two groups.

Can these data be used to estimate the difference in
success probabilities?
Yes, the difference in sample proportions (0.5 - 0.35 = 0.15) provides an estimate, which



can be used in confidence intervals and hypothesis testing.

What assumptions are made when conducting a two-
proportion z-test with these data?
Assumptions include independence of samples, sufficiently large sample sizes for normal
approximation, and random sampling from the populations.

Additional Resources
Analysis of Success Rates in Two Populations with Sample Data N1=70, N2=100
and Successes 35, 35

---

Introduction

In the realm of statistical analysis, understanding differences between populations based
on sample data is fundamental. When evaluating two separate populations, each with their
own sample sizes and observed successes, it becomes essential to employ appropriate
statistical methods to infer whether differences in success rates are statistically significant
or attributable to random variation. This article delves into a specific case where we have
two populations, with sample sizes of N1=70 and N2=100, and observed successes of 35
in each. We will explore the nuances of analyzing such data, the implications of equal
success counts, and the broader significance for research and decision-making.

---

Background and Context

Setting the Scene

Suppose researchers are investigating two different groups—perhaps two different
treatment methods, demographic segments, or geographical regions. They collect samples
from each:

- Population 1: Sample size (N1) = 70, with 35 successes observed.
- Population 2: Sample size (N2) = 100, with 35 successes observed.

The success counts being equal, despite differences in sample sizes, raises questions
about the comparative success rates and whether these observations reflect true
differences or are just due to chance.

Importance of Proper Analysis

Analyzing such data accurately is critical because:

- It informs whether observed differences are statistically meaningful.
- It guides decision-making in policy, clinical practice, or business strategies.



- It highlights the importance of understanding variability and confidence in estimates.

---

Fundamental Concepts in Comparing Two Proportions

Success Rates and Proportions

The proportion of successes in each population is calculated as:

- Population 1 proportion (p₁̂): \( p_1̂ = \frac{35}{70} = 0.5 \)
- Population 2 proportion (p₂̂): \( p_2̂ = \frac{35}{100} = 0.35 \)

At face value, the success rate appears higher in Population 1 (50%) compared to
Population 2 (35%). However, whether this difference is statistically significant depends
on the variability inherent in sampling.

The Role of Variability

Sampling variability implies that, even if the true success rates are identical, samples may
differ. Therefore, statistical tests such as the two-proportion z-test are employed to assess
the significance of differences.

---

Statistical Tests for Comparing Success Rates

The Two-Proportion Z-Test

The two-proportion z-test evaluates whether the difference between two sample
proportions is statistically significant, assuming the null hypothesis that the true
proportions are equal (p₁ = p₂).

Steps in Conducting the Test:

1. Calculate the pooled proportion (p̂):

\[
p̂ = \frac{x_1 + x_2}{N_1 + N_2} = \frac{35 + 35}{70 + 100} = \frac{70}{170} \approx
0.4118
\]

2. Compute the standard error (SE):

\[
SE = \sqrt{p̂ (1 - p̂) \left( \frac{1}{N_1} + \frac{1}{N_2} \right)}
\]

\[
SE = \sqrt{0.4118 \times 0.5882 \times \left( \frac{1}{70} + \frac{1}{100} \right)}
\]



\[
SE \approx \sqrt{0.2419 \times 0.025} \approx \sqrt{0.00605} \approx 0.0778
\]

3. Calculate the z-statistic:

\[
z = \frac{p_1̂ - p_2̂}{SE} = \frac{0.5 - 0.35}{0.0778} \approx \frac{0.15}{0.0778}
\approx 1.93
\]

4. Determine the p-value:

Using standard normal distribution tables, a z-value of 1.93 corresponds to a p-value of
approximately 0.054 (two-tailed).

Interpretation: Since p ≈ 0.054 is just above the common significance level of 0.05, we are
on the borderline of statistical significance. It suggests that, with this sample, there is
weak evidence to claim a true difference in success rates, but it's not conclusive.

---

Confidence Intervals and Effect Size

Constructing Confidence Intervals

Calculating the confidence interval (CI) for the difference in proportions offers insight into
the range of plausible differences.

Formula for 95% CI:

\[
(p_1̂ - p_2̂) \pm Z_{0.025} \times SE
\]

Using \( Z_{0.025} \approx 1.96 \):

\[
0.15 \pm 1.96 \times 0.0778 \approx 0.15 \pm 0.152
\]

- Lower bound: approximately -0.002
- Upper bound: approximately 0.302

Interpretation: The 95% CI ranges from about -0.002 (almost zero, suggesting no
difference) to 0.302 (a substantial difference). Since zero is within this interval, the
evidence is insufficient to assert a statistically significant difference in success rates.

Effect Size Considerations

The observed difference (15%) is modest, and the confidence interval indicates



uncertainty. Larger samples or more precise data could clarify whether the true success
rates differ meaningfully.

---

Broader Implications and Contexts

Practical Significance vs. Statistical Significance

While statistical significance is essential, practical significance assesses whether the
difference is meaningful in real-world contexts. For example:

- A 15% difference might influence policy if the outcome pertains to health or safety.
- Conversely, if the success is a minor operational metric, the difference may be negligible.

Potential Factors Influencing Results

Several factors could influence the observed data:

- Sampling bias: Non-random sampling could skew results.
- Measurement error: Inaccurate data collection might distort success counts.
- External variables: Confounding factors could affect success rates independently.

Understanding these factors is essential for proper interpretation and subsequent
decision-making.

---

Limitations and Considerations

Sample Size Constraints

- The relatively modest sample sizes limit the statistical power to detect small differences.
- Larger samples would reduce the standard error and increase the ability to detect
significant differences if they exist.

Assumptions in Statistical Testing

- The two-proportion z-test assumes independence of samples.
- It presumes that the success events are binomially distributed.

Violations of these assumptions could compromise the validity of conclusions.

---

Recommendations for Future Analysis

To deepen the understanding of these populations:

1. Collect larger samples to increase statistical power.
2. Employ Bayesian methods for probabilistic interpretation of success rates.



3. Use stratified analyses if subgroups within populations are relevant.
4. Incorporate contextual data to understand external influences.

---

Conclusion

The analysis of success data from two populations with sample sizes of 70 and 100, and
success counts of 35 in both, reveals intriguing insights. While the raw success
proportions differ (50% vs. 35%), statistical testing indicates that this difference is
marginally non-significant at the 5% level. The confidence interval encompasses zero,
suggesting that the observed difference might be due to chance rather than a true
difference in underlying success rates.

This case exemplifies the importance of rigorous statistical evaluation in comparing
populations. It underscores the need for adequate sample sizes, careful interpretation of p-
values and confidence intervals, and acknowledgment of the practical significance of
findings. Ultimately, such analyses inform better decision-making, guiding whether
observed differences warrant further investigation or intervention.

Final Thoughts

In applied research, data like this often serve as a starting point for more detailed studies.
Recognizing the limits of the current findings and planning for more comprehensive data
collection can lead to more definitive conclusions. Whether in healthcare, social sciences,
or business, understanding how to interpret and act upon such data remains a cornerstone
of evidence-based practice.
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