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Sampling Distribution of the 

Difference between Two Sample Means



Result:

If 𝑋1, 𝑋2, … , 𝑋𝑛 is a random sample of size 𝑛taken

from a normal distribution with mean 𝜇 and

variance 𝜎2, i.e. 𝑁(𝜇, 𝜎2), then the sample mean
ത𝑋has a normal distribution with mean

and variance







Suppose that we have two populations:

• 1-st population with mean 𝜇1and variance 𝜎21
• 2-nd population with mean 𝜇2and variance 𝜎22
• We are interested in comparing 𝜇1and 𝜇2 , or equivalently,

making inferences about 𝜇1 −𝜇2.

• We independently select a random sample of size 𝑛1from the 1-

st population and another random sample of size 𝑛2from the 2-nd

population:

• Let ത𝑋1be the sample mean of the 1-st sample.

• Let ത𝑋2be the sample mean of the 2-nd sample.

• The sampling distribution of ത𝑋1 − ത𝑋2 is used to make inferences

about 𝜇1 −𝜇2.
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that is:





The television picture tubes of manufacturer A have a mean

lifetime of 6.5 years and standard deviation of 0.9 year, while

those of manufacturer B have a mean lifetime of 6 years and

standard deviation of 0.8 year. What is the probability that a

random sample of 36 tubes from manufacturer A will have a mean

lifetime that is at least 1 year more than the mean lifetime of a

random sample of 49 tubes from manufacturer B?



We need to find the probability that the mean lifetime of

manufacturer A is at least 1 year more than the mean lifetime

of manufacturer B which is 𝑃( ത𝑋1 ≥ ത𝑋2 + 1)











Suppose it has been established that for a certain type of client that

average length of a home visit by a public health nurse is 45

minutes with a standard deviation of 15 minutes, and that for a

second type of client the average visit is 30 minuets long with a

standard deviation of 20 minutes. If a nurse randomly visits 35

clients from the first and 40 from the second population, what is

the probability that the average length of home visit will differ

between the two groups by 20 or more minutes?



𝑧 ҧ𝑥1− ҧ𝑥2 =
ҧ𝑥1 − ҧ𝑥2 − 𝜇1 − 𝜇2
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Sample (1) 𝜇1 = 45 𝜎1 = 15 𝑛1 = 35

Sample (2) 𝜇2 = 30 𝜎2 = 20 𝑛2 = 40

𝜇1 = 45 𝜎1 = 15 𝑛1 = 35

𝜇2 = 30 𝜎2 = 20 𝑛2 = 40
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=
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7

= 4.053

𝑧 ҧ𝑥1− ҧ𝑥2

=
ҧ𝑥1 − ҧ𝑥2 − 𝜇1 − 𝜇2

𝜎 ҧ𝑥1− ҧ𝑥2

=
20 − 15

4.053
= 1.23

𝑃( ҧ𝑥1 − ҧ𝑥2 ≥ 20) = 𝑃(𝑧 ҧ𝑥1− ҧ𝑥2 ≥ 1.23)

= 1 − 𝑃(𝑧 ҧ𝑥1− ҧ𝑥2 < 1.23)

= 1 − 0.8907 = 𝟎. 𝟏𝟎𝟗𝟑


