


Distribution of Sample Means
In addition to knowing how individual data values vary about the mean for a population, statisticians are 
interested in knowing about the distribution of the means of samples taken from a population. 

Let’s look at an example to illustrate the situation. Assume that the population under consideration consists 
of the heights of the starting five players on a basketball team: 

Suppose we decide to take a sample of size n = 2. There are ten possible samples of size 2. They are listed 
in Table below

Using our usual formula, we find μ=75 and σ=5.48

Player 1 2 3 4 5

Height (in.) 67 73 75 76 84

Sample 1 2 3 4 5 6 7 8 9 10

Players selected 1@2 1@3 1@4 1@5 2@3 2@4 2@5 3@4 3@5 4@5

Heights (in.) 67@73 67@75 67@76 67@84 73@75 73@76 73@84 75@76 75@76 76@84

The Central Limit Theorem



Sample 1 2 3 4 5

Players selected 1, 2, 3, 4 1, 2, 3, 5 1, 2, 4, 5 1, 3, 4, 5 2, 3, 4, 5

Heights (in.) 67, 73, 75, 76 67, 73, 75, 84 67, 73, 76, 84 67, 75, 76, 84 73, 75, 76, 84

If we consider example of size n = 4, then there are five possible outcomes: 

The mean and Standard Deviation of 𝒙

The next step for describing the sampling distribution of the mean is to learn how to find the mean and standard

deviation of the random variable 𝒙. This is necessary in order to use normal curve methods to find probabilities for

𝒙.

Let’s consider random sample of size n = 2. There are ten possible samples of size 2. These ten samples are listed

below, along with their x values



Sample 1 2 3 4 5 6 7 8 9 10

Players selected 1,2 1,3 1,4 1,5 2,3 2,4 2,5 3,4 3,5 4,5

Heights (in.) 67,73 67,75 67,76 67,84 73,75 73,76 73,84 75,76 75,76 76,84

x 70.0 71.0 71.5 75.5 74.0 74.5 78.5 75.5 79.5 80.0

Since each sample has probability of being the one selected, the probability distribution of �̅� is:

x 70.0 71.0 71.5 74.0 74.5 75.5 78.5 79.5 80.0

P(x) 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1

To estimate 𝜇 ̅ (mean of �̅�) and 𝜎 ̅ (standard deviation of �̅�), we use expected value method as shown below

𝜇 ̅ =  ∑ �̅�𝑃 �̅� = 70.0 . 0.1 + 71.0 . 0.1 + ⋯ + 80.0 . 0.1 = 75.0

and 𝜎 ̅ = ∑ �̅� − 𝜇 ̅ 𝑃 �̅� = 3.35 

Note that 𝜇 ̅ = 75.0, which is the same as 𝜇.



Since each of the five samples has probability 1/5 of being the one selected, the probability distribution of x is:

We computed the mean and standard deviation of x and found that μ=75 and σ=1.37

Is this a coincidence? Let’s try samples size n = 4. There are five possible samples of size 4, as shown in Table below:

Sample 1 2 3 4 5

Players selected 1, 2, 3, 4 1, 2, 3, 5 1, 2, 4, 5 1, 3, 4, 5 2, 3, 4, 5

Heights (in.) 67, 73, 75, 76 67, 73, 75, 84 67, 73, 76, 84 67, 75, 76, 84 73, 75, 76, 84

x 72.75 74.75 75.00 75.50 77.00

x 72.75 74.75 75.00 75.50 77.00

P(x) 0.2 0.2 0.2 0.2 0.2

CONCLUSIONS:

Suppose a random sample of size n is taken from a population with mean 𝜇. Then the mean of �̅� always equals to the

mean of the population (regardless of sample size). The standard deviation of �̅� is approximately equal to the standard

deviation of the population divided by the square root of the sample size. That is 𝜎 ̅ =
















































