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If You Use A 0.05 Level Of Significance In A Two-tail Hypothesis Test, What
Decision Will You Make If you are conducting a hypothesis test, understanding
the implications of your chosen level of significance (alpha) is crucial.
Specifically, when you select a 0.05 level of significance in a two-tail
test, you are setting the threshold for how much evidence you require to
reject the null hypothesis. This article explores what decision you will make
under this scenario, how the significance level influences your results, and
the practical considerations involved in interpreting hypothesis testing
outcomes.

Understanding the Level of Significance (Alpha)
in Hypothesis Testing

What Is a Level of Significance?
The level of significance, denoted as alpha (α), represents the probability
of committing a Type I error—rejecting a true null hypothesis. Commonly,
researchers choose alpha values like 0.05, 0.01, or 0.10 depending on the
stringency required for the test. An alpha of 0.05 indicates a 5% risk of
falsely claiming a significant effect or difference when none exists.

Two-tail Hypothesis Test Explained
A two-tail test examines whether a parameter (such as a mean or proportion)
is significantly different from a specified value in either direction—either
greater than or less than the hypothesized value. The critical regions are
split equally between the two tails of the distribution, each with an area of
α/2, which in the case of α = 0.05 equals 0.025 in each tail.

Decision-Making Framework at a 0.05
Significance Level

Identifying the Critical Regions
For a two-tail test at α = 0.05:

The total rejection region (critical region) comprises 5% of the



probability distribution.

This 5% is divided equally into two tails, each with 2.5% (0.025).

The critical values are determined based on the distribution (e.g., z-
distribution or t-distribution) corresponding to these tail areas.

In practical terms, if the test statistic falls into either tail beyond these
critical values, you will reject the null hypothesis.

How to Make a Decision
The decision process involves:

Calculating the test statistic (e.g., z-score, t-score) based on your1.
sample data.

Comparing the test statistic to the critical values determined for α =2.
0.05.

If the test statistic exceeds the critical value in magnitude (either3.
positive or negative), reject the null hypothesis.

If the test statistic falls within the critical values, fail to reject4.
the null hypothesis.

This framework applies uniformly to all two-tail hypothesis tests when using
a 0.05 significance level.

Implications of Using a 0.05 Level of
Significance

The Decision to Reject or Fail to Reject Null
Hypothesis
When your test statistic exceeds the critical value thresholds, the evidence
from your sample data suggests a statistically significant difference or
effect, leading you to reject the null hypothesis at the 0.05 level.
Conversely, if the test statistic remains within the critical bounds, the
evidence is insufficient to conclude a significant effect, and you fail to
reject the null hypothesis.



Interpreting the Results
It's important to understand that:

Rejecting the null hypothesis implies that the observed data is unlikely
under the assumption that the null is true, given your significance
level.

Failing to reject the null does not prove it is true; it merely
indicates insufficient evidence to reject it at the chosen significance
level.

The choice of α = 0.05 balances the risk of Type I errors with the
sensitivity of the test.

Practical Examples

Example 1: Testing a Mean Difference
Suppose you are testing whether a new drug affects blood pressure. Your null
hypothesis (H₀) states that the mean decrease is zero, and the alternative
hypothesis (H₁) states that it is not zero (two-tail test). After collecting
data, you calculate a z-score of 2.10.

- Critical z-values for α = 0.05 (two-tail) are approximately ±1.96.
- Since 2.10 > 1.96, your test statistic falls into the rejection region.
- Decision: Reject H₀ at the 0.05 significance level, indicating evidence
that the drug has a significant effect.

Example 2: No Significant Difference
In another scenario, the calculated test statistic is 1.80.

- Since 1.80 < 1.96, it does not fall into the rejection region.
- Decision: Fail to reject H₀, suggesting the data do not provide sufficient
evidence of a difference at the 0.05 level.

Limitations and Considerations

Risks of Type I and Type II Errors
Using a 0.05 significance level involves a trade-off:

Type I error (α): The probability of incorrectly rejecting the null



hypothesis when it is true (set at 5%).

Type II error (β): The probability of failing to reject the null
hypothesis when it is false, which depends on sample size and effect
size.

Adjusting the significance level affects these risks; a lower alpha reduces
false positives but increases false negatives.

Contextual Factors
Decisions should also consider:

Sample size: Larger samples provide more reliable results.

Practical significance: Statistical significance does not always imply
practical importance.

Multiple testing: Conducting multiple tests increases the chance of Type
I errors, possibly requiring adjustments like Bonferroni correction.

Summary and Final Thoughts
When you use a 0.05 level of significance in a two-tail hypothesis test, your
decision hinges on whether your test statistic falls into the critical
regions defined by the critical values at ±1.96 (for z-tests). If it does,
you reject the null hypothesis, indicating that your data provides
statistically significant evidence of an effect or difference. If it doesn't,
you fail to reject the null hypothesis, meaning there is insufficient
evidence to support a claim of significance at the 5% risk level.

Understanding these principles helps ensure that your hypothesis testing
results are both statistically sound and meaningful in practical contexts.
Proper interpretation, combined with knowledge of the underlying assumptions
and limitations, enables more accurate decision-making based on your
statistical analyses.

Frequently Asked Questions

What does using a 0.05 level of significance in a
two-tail hypothesis test imply about the risk of



Type I error?
Using a 0.05 level of significance means you're willing to accept a 5% chance
of incorrectly rejecting the null hypothesis when it is actually true (Type I
error).

If the p-value is less than 0.05 in a two-tail test,
what decision should you make regarding the null
hypothesis?
You should reject the null hypothesis because the p-value indicates the
result is statistically significant at the 0.05 level.

What happens if the p-value is greater than 0.05 in
a two-tail hypothesis test?
You fail to reject the null hypothesis because the evidence is not strong
enough to conclude a statistically significant effect at the 0.05 level.

How does the choice of a 0.05 significance level
affect the likelihood of Type II errors?
A 0.05 significance level may increase the risk of Type II errors (failing to
reject a false null hypothesis) because the threshold for significance is
relatively strict.

Can the results of a two-tail hypothesis test at
0.05 significance be considered statistically
significant if the p-value is exactly 0.05?
Yes, typically if the p-value is exactly 0.05, the result is considered
statistically significant at the 5% level, leading to rejection of the null
hypothesis.

Why is it important to specify the significance
level before conducting a hypothesis test?
Specifying the significance level beforehand prevents bias and ensures the
decision to reject or not reject the null hypothesis is based on an
established criterion, maintaining the integrity of the test.

Additional Resources
If You Use A 0.05 Level Of Significance In A Two-tail Hypothesis Test, What
Decision Will You Make If you are conducting a statistical analysis,



understanding the implications of selecting a significance level of 0.05 in a
two-tailed hypothesis test is crucial. This threshold determines the criteria
for deciding whether to reject the null hypothesis, which often represents
the status quo or no effect. The choice of 0.05 as a significance level is
widespread across various disciplines, from social sciences to medicine,
because it strikes a balance between being too lenient and too strict.
However, the decision process and its underlying logic can be complex,
especially when interpreting the results within the context of the test. This
article aims to provide a comprehensive overview of what happens when you set
a 0.05 significance level in a two-tailed hypothesis test, exploring the
concepts, decision rules, implications, and practical considerations
involved.

---

Understanding the Significance Level and Two-
tail Hypothesis Testing

What Is the Significance Level?
The significance level, denoted by alpha (α), is the threshold probability
set by the researcher that defines how extreme the test statistic must be to
reject the null hypothesis. When α = 0.05, it indicates that there is a 5%
risk of rejecting the null hypothesis when it is actually true—a Type I
error.

Features of a 0.05 Significance Level:
- Commonly accepted threshold in many scientific studies.
- Reflects a 5% chance of a false positive.
- Provides a balance between sensitivity and specificity.

Pros:
- Widely recognized and accepted, facilitating comparability across studies.
- Controls the likelihood of Type I errors at a manageable level.

Cons:
- May be too lenient or too strict depending on the context.
- Does not account for the practical significance or effect size.

---

Two-tail Hypothesis Test Explained
A two-tail (or two-sided) hypothesis test evaluates whether a parameter (such
as a mean or proportion) is significantly different from a hypothesized
value, regardless of the direction of the difference. It considers both



possibilities: that the parameter is either greater than or less than the
null value.

Features:
- Null hypothesis (H₀): parameter equals a specific value (e.g., μ = μ₀).
- Alternative hypothesis (H₁): parameter is not equal to that value (e.g., μ
≠ μ₀).
- The test assesses both tails of the probability distribution.

Implications:
- The total significance level (α) is split between the two tails, typically
equally (α/2 in each tail).
- The critical region for rejection is thus divided into two parts: one in
each tail.

---

Decision-Making Process at a 0.05 Level of
Significance

Calculating the Critical Regions
When conducting a two-tail test at α = 0.05, the critical regions are located
in both tails of the sampling distribution, each with an area of 0.025.

Steps:
1. Determine the test statistic (z, t, etc.) based on sample data.
2. Find the critical values corresponding to α/2 = 0.025 in both tails.
- For z-tests, these are approximately ±1.96.
- For t-tests, these depend on degrees of freedom.
3. Compare the calculated test statistic to the critical values.
4. Decide whether the test statistic falls into the rejection regions.

Decision Rules:
- If |test statistic| > critical value, reject H₀.
- If |test statistic| ≤ critical value, fail to reject H₀.

---

Interpreting Results and Making Decisions
At a 0.05 significance level, the decision hinges on the comparison:

- Reject H₀: The evidence against the null hypothesis is strong enough to
conclude a statistically significant difference exists.
- Fail to reject H₀: The evidence is insufficient to conclude a difference;



the null hypothesis remains plausible.

Important Clarifications:
- Failing to reject H₀ does not mean H₀ is true; it only indicates that the
data do not provide strong enough evidence against it.
- Rejecting H₀ does not prove the alternative hypothesis; it suggests the
data are unlikely under the null hypothesis.

---

Implications of Using a 0.05 Significance Level
in a Two-tail Test

What Decision Will You Make?
Assuming the calculation of the test statistic and the comparison to critical
values are performed correctly, the decision at the 0.05 level is
straightforward:

- If the test statistic exceeds ±1.96 (for z-tests), you will reject the null
hypothesis.
- If the test statistic falls within ±1.96, you will fail to reject the null
hypothesis.

This decision rule is standard, but the actual outcome depends on the sample
data and variability.

Practical Example:
Suppose you are testing whether a new drug affects blood pressure. Your null
hypothesis states no effect (μ = 0), and your alternative is that there is an
effect (μ ≠ 0).

- After collecting data, calculate the z-statistic.
- If the z-value is ±2.10, which exceeds 1.96, you reject H₀, concluding a
significant effect at the 0.05 level.
- If the z-value is 1.50, which does not exceed 1.96, you fail to reject H₀,
indicating insufficient evidence.

---

Pros and Cons of Using a 0.05 Level in a Two-
tailed Test

Pros:



- Standardization: Facilitates comparison across studies.
- Balance: Offers a reasonable trade-off between Type I and Type II errors.
- Simplicity: Easy to interpret and implement.

Cons:
- Arbitrariness: The 0.05 threshold is somewhat arbitrary and may not fit all
contexts.
- Potential for Misinterpretation: Over-reliance on p-values can lead to
ignoring practical significance.
- False Negatives/Positives: Depending on effect size and sample size,
meaningful effects may be missed or spurious findings accepted.

---

Alternative Approaches and Considerations

Adjusting Significance Levels
Depending on the domain, researchers may choose more stringent (e.g., 0.01)
or lenient (e.g., 0.10) significance levels. For instance:

- Medical trials often prefer stricter levels (e.g., 0.01) to minimize false
positives.
- Exploratory research may accept higher levels like 0.10 to detect possible
effects.

Multiple Testing and Error Rates
When multiple hypotheses are tested, the overall risk of Type I errors
increases, and adjustments like Bonferroni correction are recommended.

Beyond p-values
Modern statistical practice emphasizes effect sizes, confidence intervals,
and practical significance over sole reliance on p-values.

---

Conclusion: Making an Informed Decision
Using a 0.05 significance level in a two-tail hypothesis test provides a
clear decision framework: reject the null hypothesis if the test statistic
exceeds the critical value in either tail; otherwise, do not reject it. This
approach balances the risks of Type I and Type II errors, fostering
consistent decision-making processes across studies. However, it is essential



to interpret the results within the broader context of the research,
considering effect sizes, confidence intervals, and subject matter relevance.
Recognizing the strengths and limitations of this threshold helps
researchers, analysts, and decision-makers make more informed and nuanced
conclusions based on statistical evidence.

---

In summary:
- At α = 0.05 in a two-tail test, the critical regions are located in both
tails, each with an area of 2.5%.
- The decision to reject or not reject H₀ depends on whether the test
statistic falls into these critical regions.
- While widely used, the 0.05 level should be applied thoughtfully,
considering the specific context and potential consequences of errors.
- Combining statistical significance with practical significance leads to
more robust and meaningful conclusions.
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