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Determining Likelihood of a Mean
by Sophia

  

This lesson discusses determining the likelihood of a mean. By the end of this lesson, you should be

able to determine the likelihood of a mean occurring by using a sampling distribution. This lesson

covers:

1. Random Sampling

2. Determining the Probability of a Mean

1. Random Sampling

Remember that when taking your random sample, the sample means will generally follow a normal distribution
if the population is normally distributed, or if the sample size is sufficiently large. Knowing this, you are focused

on the distribution of the sample means and not concerned with the individual values of a variable. Recall that if
you were given a sample mean, you can determine a z-score.

Sample means that have large positive z-scores or large negative z-scores are quite unlikely to occur. In fact,
you can think of those with large positive z-scores as unusually large sample means, while those with large

negative z-scores would be considered unusually small sample means.

WHAT'S COVERED
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When looking at a normally distributed variable, approximately 68% of observations will fall within one standard

deviation of the mean, being either greater than or less than the mean value.

Additionally, 95% of observations will fall within two standard deviations of the mean, and 99.7% of observations
will fall within three standard deviations of the mean.

This being the case, 95% of sample means will have a z-score that falls between -2 and 2. Sample means in this

range indicate that they are likely to occur within a particular sample.

2. Determining the Probability of a Mean

When you know the z-score of a sample mean, you can determine the probability of its occurrence by looking
up an area corresponding to the specific z-score in a z-table.



© 2024 SOPHIA Learning, LLC. SOPHIA is a registered trademark of SOPHIA Learning, LLC. Page 3

Use the z-table to find the probability for a z-value of 1.05. In this case, the area and probability are 0.8531.

The area, which extends from the z-score moving away from the mean, is called a one-sided tail area.
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If you double this one-sided tail area, you get the two-sided tail area.

IN CONTEXT

Consider the number of friends you may have on Facebook. If the population mean is 175 and the

standard deviation is 40, the large majority of observations, roughly 95% of them, will fall between the

range of z-scores of -2 and 2, or between 95 and 255 friends.

In this distribution, it would be improbable that the number of Facebook friends of a randomly chosen

person would be a very high number, such as 500. It would also be quite improbable that it would be

very low, such as 20. On the other hand, some very probable numbers of friends for a randomly

selected person would be 150 or 220—in other words, values that fall within a couple of standard

deviations of the mean number of 175.
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Suppose that you were interested in the distribution of women’s shoe sizes and knew that the mean of the

population was a size 8.4, and the population standard deviation was 1.3. How can you determine the
probability of the sample mean being equal to a particular shoe size?

First, the normal distribution should be changed to a standard normal distribution by using the z-score equation:

z-score = 

Next, assume that the sample mean is a size 8.21 with a sample standard deviation of 0.13 and a sample size of
100. With this, the z-score would be equal to 8.21 minus 8.4 and the difference divided by 0.13, which is

approximately -1.46.

z-score = 
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  TRY IT

Use the information in the example above to answer the following questions.

The z-score would be equal to 8.54 minus 8.4 divided by 0.13, or approximately 1.08.

The z-score would be equal to 8.45 minus 8.4 divided by 0.13, or approximately 0.38.

⚙  THINK ABOUT IT

Is a 0.38 score probable or improbable?

Suppose the sample mean is 8.54 instead. What is the z-score? +

Suppose the sample mean is 8.45 instead. What is the z-score? +
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Since this is less than one standard deviation above the population mean, it is very probable that a sample

mean could be equal to 8.45.

Under the graph, you see the one-sided tail area. When you double this, you see the two-sided tail area. Since

these areas are quite large, there is a strong probability that the sample mean of less than 8.45 would occur.
Large areas such as this indicate a high probability of the mean being less than the selected value. In this case,

the z-score of 0.38 translates to a probability of approximately 0.65, but the sample mean would be less than or
equal to 8.45.

Consider an unusually high value of a size 8.8 and see how probable a sample mean size greater than that

value is to occur. As you can see in the graph, this value falls on the far-right side of the distribution. The z-score
for this value is determined as follows: 8.8 minus 8.4 divided by 0.13, which is approximately equal to 3.08.

This corresponds to a one-tailed area of 1 minus 0.999, or approximately 0.001. If we double the area to
calculate the two-tailed area, you arrive at a probability of approximately 0.002. This is a very small area and

therefore indicates that a mean this large would be very improbable. In general, small areas mean that there is a
low probability of a value occurring.
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  TERM TO KNOW

Z-Table

Table for looking up the area starting at z = 0 for a positive z-score.

  

In this lesson, you looked at random sampling and how you can use the sampling distribution in

determining the probability of a mean occurring. Means with a small two-tailed area are not likely to

occur, while means with a large two-tailed area are very probable.

Source: THIS TUTORIAL WAS AUTHORED BY DAN LAUB FOR SOPHIA LEARNING. PLEASE SEE OUR TERMS

OF USE.

  

Z-Table

Table for looking up the area starting at z = 0 for a positive z-score.

SUMMARY

TERMS TO KNOW
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