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Significance, What Is The significance of this result? Understanding how to interpret p-
values in the context of hypothesis testing is crucial for researchers, statisticians, and data
analysts alike. This article provides a comprehensive analysis of what a p-value of 0.05038
means when the significance level is set at 2%, exploring its implications, the decision-
making process involved, and the broader context of hypothesis testing.

Understanding P-Values in Hypothesis Testing

What Is a P-Value?
A p-value is a statistical measure that helps determine the strength of evidence against the
null hypothesis in a hypothesis test. It quantifies the probability of observing a test
statistic as extreme as, or more extreme than, the one observed, assuming the null
hypothesis is true.

In simpler terms, the p-value tells us how compatible our data is with the null hypothesis:
- A small p-value indicates that the observed data is unlikely under the null hypothesis,
providing evidence to reject it.
- A large p-value suggests that the observed data is consistent with the null hypothesis,
leading us to fail to reject it.

Significance Level (Alpha)
The significance level, commonly denoted as alpha (α), is a threshold set by the researcher
before conducting the test. It defines the maximum probability of rejecting the null
hypothesis when it is actually true (Type I error). Typical significance levels include 0.05
(5%), 0.01 (1%), and 0.10 (10%).

When the p-value is less than or equal to α:
- The result is considered statistically significant.
- The null hypothesis is rejected.

When the p-value exceeds α:
- The result is not statistically significant.
- There is insufficient evidence to reject the null hypothesis.



Contextualizing the Given Data

In our scenario:
- The p-value obtained from the hypothesis test is 0.05038.
- The significance level (α) is 2% or 0.02.

This setup prompts the question: What does this p-value imply when compared to the
significance level?

Key observations include:
- The p-value (0.05038) is slightly above 0.05, the common significance threshold for a 5%
level.
- The significance level (α) is 0.02, which is more stringent than 0.05.

Therefore, the p-value exceeds the significance level, but only marginally.

Interpreting the Results at a 2% Significance
Level

Decision-Making Framework
To interpret the p-value in relation to the 2% significance level, follow these steps:

Compare p-value with α:1.

If p-value ≤ α: Reject the null hypothesis.

If p-value > α: Fail to reject the null hypothesis.

Apply to our data:2.

p-value = 0.05038

α = 0.02

Since 0.05038 > 0.02, the data does not provide sufficient evidence to reject the null
hypothesis at the 2% significance level.



Implications of the Result
- Failing to reject the null hypothesis does not mean it is true; it indicates that the
evidence is not strong enough at the specified significance level.
- The p-value is close to 0.05, suggesting borderline significance at a 5% level but not at
2%.

Understanding the Consequences

At a 2% Level of Significance
Given the p-value of 0.05038, and the significance level of 2%, the conclusion is:

- The result is not statistically significant at the 2% level.
- Null hypothesis stands, meaning we do not have enough evidence to suggest a
statistically significant effect or difference as per the strict 2% threshold.

What if the Significance Level Were Different?
- At a 5% significance level (α=0.05), the p-value (0.05038) would be slightly above the
threshold, leading to a similar conclusion of failing to reject the null hypothesis.
- At a 1% significance level (α=0.01), the p-value is much higher, reinforcing the decision
to fail to reject.

Broader Context and Practical Considerations

The Role of Significance Levels in Research
Choosing an appropriate significance level depends on the context of the study:
- In critical fields like medicine or aviation, lower α levels (e.g., 1%) are preferred to
minimize false positives.
- In exploratory research, higher α levels (e.g., 5%) may be acceptable.

The strictness of the significance level influences the likelihood of Type I errors (false
positives), balancing the risk of false discovery against missing true effects.

Understanding Marginal P-Values
A p-value close to the significance threshold warrants careful interpretation:
- It indicates that the evidence against the null hypothesis is borderline.
- Researchers might consider additional data or alternative analyses.
- Emphasize transparency about the chosen α level and the p-value.



Potential for Type II Errors
Failing to reject the null hypothesis does not imply the null is true; it could be a result of:
- Insufficient sample size (low statistical power).
- Variability in data.
- Conservative significance thresholds.

Evaluating the power of the test and considering confidence intervals can provide a more
comprehensive understanding.

Summary and Final Recommendations

Key Takeaways
- The p-value (0.05038) slightly exceeds the 2% significance level (0.02), leading to a
failure to reject the null hypothesis at that level.
- While the p-value is marginally above 0.05, at 2%, the evidence isn't strong enough to
declare statistical significance.
- The decision hinges on the pre-established significance threshold, emphasizing the
importance of setting appropriate α levels before analysis.

Practical Advice for Researchers
- Always specify your significance level before conducting the test.
- Interpret p-values in the context of the chosen α level, study design, and domain
standards.
- Consider the broader evidence, including confidence intervals and effect sizes.
- Remember that statistical significance does not equate to practical or clinical
significance.

Conclusion
In conclusion, with a p-value of 0.05038 and a significance level of 2%, the hypothesis test
results indicate that there is insufficient evidence to reject the null hypothesis at this
stringent threshold. This outcome underscores the importance of understanding the
relationship between p-values and significance levels in hypothesis testing. It also
highlights that marginal p-values require careful interpretation and, often, additional data
or analysis to draw definitive conclusions. Proper application of these principles ensures
robust, reliable inferences in statistical research, ultimately strengthening scientific
findings and decision-making processes.

Frequently Asked Questions



The P-value for a hypothesis test is 0.05038. At a 2%
level of significance, what is the conclusion of the test?
Since 0.05038 > 0.02, we fail to reject the null hypothesis at the 2% significance level.

Given a P-value of 0.05038, is the result statistically
significant at the 2% level?
No, because the P-value exceeds the 2% significance level, so the result is not statistically
significant.

What does a P-value of 0.05038 indicate about the
strength of evidence against the null hypothesis at a 2%
significance level?
It indicates weak evidence against the null hypothesis, insufficient to reject it at the 2%
level.

If the P-value is 0.05038, should the null hypothesis be
rejected at a 1% significance level?
No, because 0.05038 > 0.01, so we fail to reject the null hypothesis at the 1% level.

How does the P-value of 0.05038 compare to the 2%
significance threshold in hypothesis testing?
The P-value is slightly above the 2% threshold, so the result is not statistically significant
at that level.

What is the decision rule for hypothesis testing at a 2%
significance level with a P-value of 0.05038?
Reject the null hypothesis if the P-value is less than 0.02; since 0.05038 > 0.02, do not
reject it.

Can we conclude that there is strong evidence against
the null hypothesis with a P-value of 0.05038 at the 2%
significance level?
No, because the P-value is greater than 0.02, indicating weak evidence.

What is the implication of a P-value of 0.05038 for



practical significance at a 2% significance level?
It suggests the result is not statistically significant at 2%, and thus, the evidence is not
strong enough to claim practical significance.

Is a P-value of 0.05038 considered significant at the 5%
level?
Yes, because 0.05038 < 0.05, so it is considered statistically significant at the 5% level.

How should researchers interpret a P-value of 0.05038
when testing hypotheses at a 2% significance level?
They should interpret it as insufficient evidence to reject the null hypothesis at the 2%
level, since the P-value exceeds 0.02.

Additional Resources
The P-value For A Hypothesis Test Turns Out To Be 0.05038. At A 2% Level Of
Significance, What Is The?

When conducting hypothesis testing in statistics, the p-value plays a crucial role in
determining whether the results are statistically significant. In this context, a p-value of
0.05038 is very close to the commonly used significance thresholds, prompting an in-depth
examination of its implications, especially when the significance level (α) is set at 2%. This
article will thoroughly explore what this p-value means in relation to the significance level,
how to interpret the results, the importance of understanding p-values and significance
levels, and the broader implications for research and decision-making.

---

Understanding the P-value and Significance Level

What Is a P-value?

A p-value is a measure that helps determine the strength of the evidence against the null
hypothesis in a statistical test. Specifically, it represents the probability of observing data
as extreme or more extreme than the current data, assuming the null hypothesis is true.

Key features of p-values:

- Range: Between 0 and 1.
- Interpretation: A smaller p-value indicates stronger evidence against the null hypothesis.
- Use in hypothesis testing: To decide whether to reject or fail to reject the null hypothesis
based on a predetermined significance level.

What Is a Significance Level?



The significance level, denoted as α, is the threshold set by the researcher before
conducting the test. It defines the maximum probability of committing a Type I
error—incorrectly rejecting the null hypothesis when it is actually true.

Common significance levels:

- 0.05 (5%)
- 0.01 (1%)
- 0.10 (10%)

In this scenario, the significance level is 2% (0.02), which is a relatively stringent
criterion, indicating the researcher’s desire to minimize false positives.

---

The Critical Comparison: P-value versus Significance Level

The P-value of 0.05038 in Context

The obtained p-value of 0.05038 is just slightly above the conventional 0.05 threshold.
However, our focus here is its relation to the 2% significance level (α = 0.02). Since
0.05038 > 0.02, the p-value exceeds the significance threshold, which influences the
decision-making process.

Implication:

- Because p-value (0.05038) > α (0.02), we fail to reject the null hypothesis at the 2%
significance level.
- This indicates that, under the strict 2% criterion, the evidence from the data is not
sufficient to conclude a statistically significant effect or difference.

What Does This Mean?

- Statistically: The result is not significant at the 2% level.
- Practically: The observed data does not provide enough evidence to discard the null
hypothesis given the strictness of the significance level.

---

Detailed Interpretation and Implications

When the P-value is Slightly Above the Threshold

The p-value of 0.05038 is very close to the conventional 0.05 cutoff, and even more so
when compared to the 0.02 level. This proximity can lead to different interpretations:

- At 5% significance level (α=0.05): The p-value would be just above 0.05, resulting in a
borderline non-significant result.
- At 2% significance level (α=0.02): The p-value exceeds the threshold, leading to non-
rejection of the null hypothesis.



This highlights an important aspect: the choice of significance level greatly influences the
conclusion. A less stringent threshold (like 5%) would have resulted in rejecting the null
hypothesis, whereas a more stringent one (2%) does not.

Significance Level and Research Context

The appropriateness of the significance level depends on the context:

- High-stakes research (e.g., medical trials): More stringent levels (like 1% or 0.1%) are
common to avoid false positives.
- Exploratory studies: Less strict levels might be acceptable, recognizing the preliminary
nature of findings.

In this scenario, setting α at 2% indicates a cautious approach, minimizing false positives,
but also making it harder to declare statistical significance.

---

Broader Considerations in Interpreting P-values

The Limitations of P-values

While p-values provide a quantitative measure of evidence, they have limitations:

- Not measures of effect size: A small p-value does not indicate a large or practically
significant effect.
- Dependence on sample size: Large samples can produce small p-values even for trivial
effects.
- Misinterpretation: P-values are often misinterpreted as the probability that the null
hypothesis is true, which is incorrect.

The Role of Confidence Intervals

Complementing p-values with confidence intervals can provide more information about the
magnitude and precision of the estimated effect. For example:

- If the confidence interval just barely excludes the null value (e.g., zero), the result is
considered marginal.
- If the interval includes the null, the result is not statistically significant at the chosen
level.

Considering the Context and Practical Significance

Statistical significance does not always equate to practical importance. Researchers
should interpret results in conjunction with effect sizes, confidence intervals, and real-
world relevance.

---

Pros and Cons of Relying on P-values and Significance Levels



Pros

- Standardized decision-making: Provides a clear criterion for hypothesis testing.
- Widely used: Facilitates communication of results across disciplines.
- Quantitative evidence: Offers a measure of how compatible data are with the null
hypothesis.

Cons

- Arbitrary thresholds: The 0.05 or 0.02 cutoffs are conventions, not universal laws.
- Dichotomous thinking: Leads to "significant" vs. "not significant" labels, oversimplifying
findings.
- Potential for misuse: Researchers may manipulate significance levels or p-values to
achieve desired outcomes.

---

Practical Recommendations Based on the Given Scenario

Given the p-value of 0.05038 and a significance level of 2%, the following
recommendations can be made:

- Report the exact p-value: Instead of just stating significance or non-significance, report
the precise p-value for transparency.
- Consider the context: If results are marginally above the threshold, consider whether a
different significance level (e.g., 5%) or additional evidence might be appropriate.
- Use complementary analysis: Look at effect sizes, confidence intervals, and domain
knowledge to support conclusions.
- Avoid overemphasis on thresholds: Recognize that hypothesis testing is part of a broader
inferential process.

---

Alternative Approaches and Modern Perspectives

Bayesian Methods

Instead of relying solely on p-values and fixed significance thresholds, Bayesian
approaches evaluate the probability of hypotheses given the data, offering a different
perspective.

Emphasizing Effect Sizes

Focusing on the magnitude and practical importance of effects often yields more
meaningful insights than p-values alone.

Moving Towards a More Nuanced Interpretation

Modern statistical practices advocate for a more nuanced approach, combining p-values
with other metrics and emphasizing transparency and reproducibility.



---

Conclusion

The p-value of 0.05038, when evaluated at a 2% significance level, indicates that the
observed data does not provide sufficient evidence to reject the null hypothesis under this
strict criterion. While the p-value is very close to the conventional 0.05 threshold, it
exceeds the more stringent 2% cutoff, leading to a non-significant result in this context.

Understanding the relationship between p-values and significance levels is crucial for
proper interpretation of statistical tests. Researchers should recognize that statistical
significance is a tool, not an absolute measure, and should interpret results within the
broader context of effect sizes, confidence intervals, and domain-specific considerations.

By adopting a comprehensive approach that goes beyond mere p-value thresholds,
scientists and analysts can make more informed, transparent, and meaningful
conclusions—ultimately advancing scientific integrity and decision-making quality.

---

Summary:

- The p-value (0.05038) is just above the 2% significance threshold (0.02).
- At α=0.02, we fail to reject the null hypothesis.
- The result is not statistically significant at this strict level.
- The proximity to common thresholds underscores the importance of context, effect size,
and alternative metrics.
- Moving beyond p-value dichotomies fosters more nuanced and reliable scientific
inferences.

---

Note: Always consider the broader research context and consult domain-specific standards
when interpreting statistical results.
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