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Understanding the concept of probability distributions is fundamental in statistics, especially when
interpreting how sample data behaves relative to the population. A key aspect of this understanding
involves knowing how to identify which outcomes or sample results are considered plausible and which
are extraordinarily rare. Specifically, when analyzing the sampling distribution of a statistic—such as a
sample mean or proportion—certain values are so unlikely under the assumed model that they are often
regarded as improbable or even impossible in the context of that model. This article explores the
terminology used to describe these unlikely outcomes, focusing primarily on the concept of p-values,
significance levels, and the related term rejection regions. We will delve into how these concepts are used
to determine what constitutes an unlikely result and how they influence hypothesis testing and decision-
making in statistics.

Understanding the Sampling Distribution and Unlikely Values

The Sampling Distribution Explained
The sampling distribution of a statistic refers to the probability distribution of that statistic when computed
across many samples drawn from the same population. For example, the sampling distribution of the mean
describes how the average of a sample varies from sample to sample, assuming we repeatedly draw samples
from the population.

This distribution provides the basis for making inferences about the population parameter based on sample
data. It allows statisticians to determine how typical or atypical a particular observed value is under the
assumption that a certain hypothesis is true.



What Are "Unlikely" Values?
Within the context of a sampling distribution, "unlikely" values are those that occur with very low
probability if the null hypothesis (or assumed model) is true. These values are so rare that observing them
would cast doubt on the validity of the null hypothesis, prompting further statistical analysis to assess
whether the data supports an alternative hypothesis.

For instance, if the sampling distribution of a sample mean under a null hypothesis is centered at a specific
value, then outcomes lying far from this center—say, in the extreme tails—are considered unlikely. These
outcomes are the focus of hypothesis tests that aim to determine whether the observed data provides
sufficient evidence to reject the null hypothesis.

Key Terms Related to Unlikely Values in Sampling Distributions

P-Values: Quantifying Unlikelihood
The p-value is a fundamental concept in hypothesis testing that quantifies how unlikely an observed result
is under the null hypothesis. It is computed as the probability of obtaining a result as extreme or more
extreme than the observed one, assuming the null hypothesis is true.

Small p-value: Indicates the observed result is unlikely under the null hypothesis, providing
evidence against it.

Large p-value: Suggests the observed result is consistent with the null hypothesis.

In practice, if the p-value is below a predetermined significance level (e.g., 0.05), the result is considered
statistically significant, leading to rejection of the null hypothesis.

Significance Level (Alpha): Setting the Threshold for Unlikelihood
The significance level, often denoted by α, is a threshold set by the researcher to determine what
constitutes an "unlikely" result. Commonly, α is set at 0.05, meaning that there is a 5% risk of rejecting the
null hypothesis when it is actually true (Type I error).

Values of the test statistic that produce p-values less than α are located in the "rejection region," which
corresponds to the tails of the sampling distribution where outcomes are deemed too improbable under the
null hypothesis.



Rejection Region: The Zone of Unlikelihood
The rejection region (also called the critical region) is the portion of the sampling distribution where the
test statistic's value indicates an outcome too unlikely to have occurred if the null hypothesis were true.

It corresponds to the extreme tails of the distribution.

Its boundaries are determined by the significance level.

Any observed value falling into this region leads to rejecting the null hypothesis.

The rejection region is crucial in hypothesis testing because it explicitly identifies the values considered
"too unlikely."

Terminology for the "Unlikely" Portion of the Distribution

Rejection Region and Critical Region
The terms rejection region and critical region are often used interchangeably to describe the part of the
sampling distribution where the null hypothesis is rejected. These regions contain the outcomes that are
deemed statistically improbable if the null hypothesis is true.

- Rejection Region: The area under the distribution curve beyond the critical point(s), corresponding to the
significance level.
- Critical Values: The cutoff points that define the boundaries of the rejection region.

Understanding these terms helps clarify which outcomes are considered too unlikely and how the decision
rule is constructed.

Extreme Values and Tail Areas
In many hypothesis tests, the unlikely values are located in the tails of the distribution:

- Left tail: Corresponds to very small values of the test statistic when testing for a decrease.
- Right tail: Corresponds to very large values when testing for an increase.
- Two-tailed tests: Consider both tails because deviations in either direction are considered unlikely.

These tail areas are precisely what statisticians focus on when identifying outcomes that are improbable



under the null hypothesis.

Type I Error and Its Connection to Unlikely Outcomes
A Type I error occurs when the null hypothesis is wrongly rejected. The significance level (α) is the
probability of making this error, which is set before conducting the test.

- The probability of observing a result in the rejection region (an unlikely outcome) when the null
hypothesis is true is α.
- The rejection region thus encompasses outcomes that are so unlikely that they justify rejecting the null
hypothesis, assuming the model is correct.

Practical Examples and Applications

Example 1: Testing a Population Mean
Suppose a manufacturer claims that the average weight of a product is 500 grams. To test this, a sample is
drawn, and the sample mean is calculated. The sampling distribution of the mean under the null
hypothesis (that the true mean is 500 grams) is known.

- If the observed sample mean is far from 500 grams, falling into the tail of the distribution where the
probability of such an extreme result is less than 5%, it is considered an unlikely outcome.
- This would lead to rejecting the null hypothesis at the 0.05 significance level.

Example 2: Proportion Tests
In a political survey, if the hypothesized proportion of voters supporting a candidate is 0.5, then:

- An observed proportion significantly different from 0.5, with a p-value less than 0.05, indicates that such a
result is unlikely if the true support is 50%.
- The corresponding sample result falls into the rejection region, prompting questioning the null
hypothesis.

Conclusion: The Term for the Unlikely Portion of the
Distribution

The specific term used to describe the portion of a sampling distribution where values are considered too



unlikely is primarily the rejection region or critical region. These regions contain outcomes that, under the
assumption that the null hypothesis is true, are so improbable that observing such results leads to rejecting
the null hypothesis.

In the broader context, the concepts of p-values, significance levels, and critical values are all
interconnected in identifying and defining what constitutes "too unlikely" in statistical inference. The
terms highlight the importance of quantifying how rare an observed result must be before it prompts a
reevaluation of the initial assumptions about the population.

Understanding these terms and their applications enables statisticians and researchers to make informed
decisions based on data, balancing the risks of Type I and Type II errors. Recognizing the "unlikely" portion
of the sampling distribution is fundamental in hypothesis testing, ensuring that conclusions are drawn with
appropriate statistical rigor.

Frequently Asked Questions

What is the term for the part of a sampling distribution where values are
considered too unlikely to occur?
That portion is called the 'rejection region' or 'critical region'.

In hypothesis testing, what do we refer to as the area of the sampling
distribution that contains unlikely values under the null hypothesis?
It is called the 'tail' or 'extreme region'.

What do we call the region in a sampling distribution where observations
are deemed improbable under the assumed model?
This is known as the 'tail' or 'extreme tail'.

Which term describes the part of the distribution where the observed
data is considered too rare to support the null hypothesis?
That part is called the 'rejection region'.

In statistical hypothesis testing, what is the name of the area that indicates



values unlikely under the null hypothesis?
It is called the 'critical region' or 'rejection zone'.

What terminology is used for the extreme ends of a sampling distribution
where data points are considered highly improbable?
These are called the 'tails' of the distribution.

When conducting a significance test, what do we call the portion of the
distribution that leads us to reject the null hypothesis?
That portion is called the 'rejection region'.

What is the name of the area in the sampling distribution associated with
unlikely outcomes that suggest statistical significance?
It's called the 'critical region' or 'extreme region'.

In probability distributions, what do we call the regions where the
probability of observing a value is very low?
These are referred to as the 'tails' or 'extreme regions'.

What do we call the part of the sampling distribution that corresponds to
values that are unlikely under the null hypothesis?
This is known as the 'rejection region' or 'extreme tail'.

Additional Resources
What Do We Call That Portion Of The Sampling Distribution In Which Values Are Considered Too
Unlikely

In the realm of statistical analysis, understanding the behavior of data and its underlying distributions is
fundamental. When researchers collect data and compute sample statistics—such as means, proportions, or
variances—they often analyze the distribution of these statistics across many samples. This collection of
possible values forms what is known as the sampling distribution. However, not all values within this
distribution are equally plausible; some are so unlikely that they raise questions about the validity of the
underlying assumptions or hypotheses. So, what do we call that portion of the sampling distribution in



which values are considered too unlikely? The answer lies in the concept of "tails" and the related statistical
framework of hypothesis testing.

This article aims to clarify this concept, exploring the terminology, its significance in statistical inference,
and how it guides decision-making in research. We will also delve into the tools and criteria used to
identify these unlikely regions, highlighting their importance in scientific investigations.

---

Understanding the Sampling Distribution: Foundations of
Statistical Inference

Before delving into the concept of unlikely values, it’s essential to comprehend what a sampling
distribution is and why it matters.

What Is a Sampling Distribution?

A sampling distribution is the probability distribution of a specific statistic—like the sample mean or
proportion—obtained from all possible samples of a particular size drawn from a population. For example,
imagine drawing many samples of 30 individuals each from a population and calculating the mean height
for each sample. The distribution of these means across all samples constitutes the sampling distribution of
the sample mean.

Key features of sampling distributions include:

- Center: Usually close to the true population parameter (e.g., the true mean).
- Spread: Described by the standard error, indicating how much sample statistics vary.
- Shape: Often approximates a normal distribution, especially with large sample sizes (by the Central Limit
Theorem).

Understanding the shape and spread of the sampling distribution enables statisticians to make probabilistic
statements about the likelihood of observing particular sample statistics, assuming the underlying
assumptions are correct.

The Role of the Sampling Distribution in Hypothesis Testing

In hypothesis testing, the sampling distribution provides the benchmark against which we compare our



observed data. Suppose we want to test whether a new drug has an effect different from the existing
standard. We formulate a null hypothesis (no effect) and an alternative hypothesis (there is an effect). We
then calculate a test statistic from our sample data and determine how likely such a result is under the null
hypothesis by referencing the sampling distribution.

If the observed test statistic falls into a region of the sampling distribution that is extremely unlikely under
the null hypothesis, we have grounds to reject the null. Conversely, if it falls within the common or
central part of the distribution, we do not reject it.

---

What Are "Unlikely" Values in Sampling Distributions?

The core question of this article is: when we analyze the sampling distribution, how do we define which
values are considered too unlikely? This leads us into the concept of probability thresholds and the
terminologies used in statistical inference.

The Concept of "Unlikely" in Statistics

In everyday language, "unlikely" refers to events with low probability. In statistics, this notion is
formalized through probability thresholds established by researchers and statisticians, which help decide
whether to accept or reject hypotheses.

- Probability Levels (Alpha, α): These are pre-specified thresholds (commonly 0.05 or 5%) that determine
what counts as "unlikely."
- Significance Level: The probability of observing a value as extreme or more extreme than the one
observed, assuming the null hypothesis is true.

Values in the sampling distribution that have a probability less than or equal to α are considered "rare" or
"extreme." These are the values that prompt us to question the null hypothesis because they are unlikely to
occur under it.

Defining "Extreme" or "Unlikely" Values: The Tails of the Distribution

The term "tails" of a distribution refers to the regions at the extreme ends—either the far left or the far
right—where the probability density (or mass) diminishes significantly.

- Lower tail: Values much smaller than the expected mean.



- Upper tail: Values much larger than the expected mean.

In the context of hypothesis testing, the tails are critical because they contain the "unlikely" values. For
example, in a two-tailed test at α = 0.05, the total probability in both tails combined is 5%. Each tail contains
2.5% of the probability.

Visual Representation:

```
|------------|------------------|--------------|--------------|------------|
Left tail Center (most likely) Right tail
```

Values falling into these tails are deemed too unlikely under the null hypothesis.

---

Terminology: What Do We Call That Portion of the Distribution?

Having established that the tails of a sampling distribution contain the "unlikely" values, what specific
terminology do statisticians use to refer to these regions?

Rejection Regions

In hypothesis testing, the "rejection region" (or "critical region") is the part of the sampling distribution
where, if the test statistic falls into it, the null hypothesis is rejected.

- Definition: The set of values in the tails (or beyond a certain cutoff) where the observed statistic is
considered too improbable under the null hypothesis.
- Significance Level: The probability of the test statistic falling into this region when the null hypothesis is
true.

Example:
If testing at α = 0.05 in a two-tailed test, the rejection regions are the two tails of the distribution beyond
the 2.5% points on either side.



Critical Regions and Critical Values

- Critical Values: The cutoff points that define the boundary between the "likely" and "unlikely" regions.
- Critical Region: The part of the distribution beyond these critical values—these are the "tails" where
observed values are considered too unlikely.

Illustration:
Suppose the critical value for a test statistic is 2.0. Any observed value greater than 2.0 or less than -2.0 falls
into the critical (or rejection) region, indicating an "unlikely" outcome under the null hypothesis.

Alpha Levels and p-Values

- Alpha (α): The predetermined threshold for what constitutes an unlikely event; common choices are 0.01,
0.05, or 0.10.
- p-Value: The probability of observing a test statistic as extreme or more extreme than the one obtained,
assuming the null hypothesis is true.

A small p-value (less than α) indicates that the observed value falls into the "unlikely" portion of the
distribution, leading to rejection of the null hypothesis.

---

Why Do We Focus on Unlikely Regions? The Significance in
Scientific Decision-Making

Understanding and identifying the "unlikely" regions of the sampling distribution is not a mere academic
exercise; it directly influences scientific conclusions and policy decisions.

Controlling Errors in Hypothesis Testing

- Type I Error: Incorrectly rejecting a true null hypothesis.
The probability of making this error is set by α, which corresponds to the total probability in the tails.

- Type II Error: Failing to reject a false null hypothesis.
While not directly related to the tails, understanding the unlikely regions helps in designing tests with
adequate power.



By defining the tails (the unlikely regions), statisticians control the likelihood of false positives, ensuring
that only results with sufficiently low probability under the null are deemed statistically significant.

The Role of "Unlikely" Values in Scientific Discovery

When an observed statistic falls into the "extreme" or "unlikely" region, it signals that the data are
inconsistent with the null hypothesis, potentially indicating a real effect or difference.

- In medicine: An unlikely test result might suggest a genuine treatment effect.
- In quality control: An unlikely measurement could indicate a defect or process failure.
- In social sciences: An unlikely pattern might reveal underlying phenomena worth investigating further.

However, it is crucial to remember that "unlikely" does not equate to "impossible." Statistical significance
indicates a low probability, not certainty.

---

Conclusion: The Significance of "Unlikely" Regions in Sampling
Distributions

The portion of the sampling distribution where values are considered "too unlikely" is generally referred to
as the tails or critical regions. These regions are defined based on predetermined significance levels (α) and
are essential in hypothesis testing to determine whether observed data are consistent with the null
hypothesis.

Recognizing and understanding these regions allows researchers to make informed decisions, balancing the
risks of false positives and negatives. The terminology—tails, rejection regions, critical regions, and critical
values—provides a language that helps communicate the boundaries where data become statistically
significant.

In essence, the concept of unlikely values and their location within the sampling distribution is central to
the scientific process, ensuring that conclusions are grounded in probabilistic reasoning and rigorous
standards. Whether in medicine, manufacturing, or social science, identifying these portions of the
distribution helps distinguish between random variability and meaningful effects, advancing knowledge
and informing actions.

---

In summary:



- The tails of the sampling distribution contain the "unlikely" values.
- These regions are bounded by critical values set according
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