
Sec “ 10 ”
Testing a Single Mean

https://www.statisticshowto.com/testing-single-mean/:~:text=Hypothesis%20Testing%20%3E%20Testing%20a%20Single,deviation(%CF%83)%20or%20not.


Statistical Hypothesis

• Hypothesis testing in statistics is a way for you to test the results of a
survey or experiment to see if you have meaningful results. You’re
basically testing whether your results are valid by figuring out the
odds that your results have happened by chance. If your results may
have happened by chance, the experiment won’t be repeatable and so
has little use.



Hypothesis

❑ There are two hypotheses:

I. Null Hypothesis “ 𝐻0 ” :  Censoring a population parameter will always be 
stated so as to specify an exact value of the parameter.
𝐻0: population parameter = given value " tested value “.

II. Alternative Hypothesis “𝐻1 ”: Allows for the possibility of several values may
be greater than, less than, or not equal.

𝐻1: population parameter > given value " tested value “.

or

𝐻1: population parameter < given value " tested value “.

or

𝐻1: population parameter ≠ given value " tested value “.



❑ In testing any statistical hypothesis, there are four possible situations
that determine whether our decision is correct or in error. These four
situations are summarized in the following table:

Thus, the two types of error can happen in hypothesis-testing problems:

I. Type I error: Is rejection 𝑯𝟎 when 𝑯𝟎 it is actually true.

II. Type II error: Is accepting 𝑯𝟎 when 𝑯𝟎 it is actually false.

𝑯𝟎 true 𝑯𝟎 false

Reject 𝑯𝟎 Type I error Correct decision

Accept 𝑯𝟎 Correct decision Type II error



Hypothesis

❑ The 7 Step Process of Statistical Hypothesis Testing:

1. State the Null Hypothesis that  𝐻0: 𝜃 = 𝜃0.

2. Choose an appropriate alternative hypothesis from one of the alternatives 
𝐻1: 𝜃 > 𝜃0,

𝐻1: 𝜃 < 𝜃0, or
𝐻1: 𝜃 ≠ 𝜃0.

3. Choose a level of significance level of size 𝛼: The probability of committing a
type I error “ the size of the critical region”.

𝛼 given (0.05 or 0.01), if not given set 𝛼 = 0.05

4. Compute the critical value “ the value that separate the region of rejection
(critical region) from the remaining values ”: it is calculated from the z-table or t-
table.

One tailed “one-sided” test 

Two tailed “two-sided” test 



5. Critical Region:

𝐻1: 𝜃 > 𝜃0, Right-tail test

(𝑡𝑎𝑏𝑙𝑒)𝛼

Don’t Reject 𝐻0

𝐻1: 𝜃 < 𝜃0, Left−tail test

-(𝑡𝑎𝑏𝑙𝑒)𝛼

Don’t Reject 𝐻0

𝐻1: 𝜃 ≠ 𝜃0, two−tailed test

-(𝑡𝑎𝑏𝑙𝑒)𝛼
2

(𝑡𝑎𝑏𝑙𝑒)𝛼
2

Don’t 
Reject 𝐻0

6. Compute the test statistics from the sample data: a quantity, calculated from the
sample information used as a basis for deciding whether or not to reject the
null hypothesis.

7. Decision: Reject 𝑯𝟎 if the test statistics has a value in the critical region;
otherwise, do not reject 𝑯𝟎.



Tests Concerning a Single Mean

Testing the hypothesis that the mean 𝜇 of a population, equals a specific value 𝜇0.

1. 𝐻0: 𝜇 = 𝜇0.

2. 𝐻1: 𝜇 > 𝜇0, 𝐻1: 𝜇 < 𝜇0, or 𝐻1: 𝜇 ≠ 𝜇0. (if not given set 𝐻1: 𝜇 ≠ 𝜇0)

3. 𝛼 = 0.05 𝑜𝑟 0.01. (if not given set 𝛼 = 0.05)

4. Compute the critical value from z-table or t-table, according to the following three
cases:

Population Standard Deviation “𝝈”

If 𝝈 known

Use: Z- table.

If 𝝈 unknown→ 𝒔 known

If 𝑛 ≥ 30
Use: Z- table.

If 𝑛 < 30
Use: t- table.



5. Critical Region:

𝐻1: 𝜇 > 𝜇0, Right-tail test

𝑧𝛼
or
𝑡𝛼,𝑣

Don’t Reject 𝐻0

𝐻1: 𝜇 < 𝜇0, Left−tail test

Don’t Reject 𝐻0

𝐻1: 𝜇 ≠ 𝜇0, two−tailed test

Don’t 
Reject 𝐻0

6. Compute the test statistic value (Z or T), according to the following three cases:

Population Standard Deviation “𝝈”

−𝑧𝛼
or

−𝑡𝛼,𝑣

−𝑧𝛼
2

or
−𝑡𝛼

2
,𝑣

𝑧𝛼
2

or
𝑡𝛼
2
,𝑣

If 𝝈 known

Compute: 𝒁 =
𝒙−𝝁𝟎

𝝈

𝒏

If 𝝈 unknown→ 𝒔 known

If 𝑛 ≥ 30

Compute: 𝒁 =
𝒙−𝝁𝟎

𝒔

𝒏

If 𝑛 < 30

Compute: 𝐓 =
𝒙−𝝁𝟎

𝒔

𝒏



7. Decision: compare the calculated statistic (Z or T) with the corresponding
critical region limits such that:

Reject 𝑯𝟎 : if the calculated statistic (Z or T) falls in the rejection region.

not reject 𝑯𝟎 : otherwise.



Solution

2. An electrical firm manufactures light bulbs that have a lifetime that is approximately

normally distributed with a mean of 800 hours and a standard deviation of 40 hours.

Test the hypothesis that 𝜇 = 800 hours against the alternative

𝜇 ≠ 800 hours if a random sample of 30 bulbs has an average life of 788 hours.

Sheet (7)

𝜇0 = 800, 𝜎 = 40, 𝑛 = 30, 𝑥 = 788
1. 𝐻0: 𝜇 = 800.

2. 𝐻1: 𝜇 ≠ 800.

3. 𝛼 = 0.05.
4. Critical value:

𝜎 known → use z-table at 
𝛼

2
( two-tailed test )

𝑧𝛼
2
= 𝑧0.05

2
= 𝑧0.025

∴ 𝒛𝜶
𝟐
= 𝟏. 𝟗𝟔



5. Critical Region: 𝐻1: 𝜇 ≠ 800, two−tailed test

Don’t 
Reject 𝐻0

6. Compute the test statistic value (Z):

𝝈 known, thus we compute:

𝒁 =
𝒙 − 𝝁𝟎

𝝈

𝒏

=
𝟕𝟖𝟖 − 𝟖𝟎𝟎

𝟒𝟎

𝟑𝟎

= −𝟏. 𝟔𝟒

7. Decision:

Since Z = −𝟏. 𝟔𝟒 falls in the acceptance region, we not reject 𝐻0 and conclude that the 
average life of bulbs is 800 ( 𝜇 = 800 ).

−1.96 1.96



Solution

1. A random sample of 64 bags of white Cheddar popcorn weighed, on average, 5.23

ounces with a standard deviation of 0.24 ounces. Test the hypothesis that 𝜇 = 5.5

ounces against the alternative hypothesis, 𝜇 < 5.5 ounces at the 0.05 level of

significance.

Sheet (7)

𝜇0 = 5.5, 𝑛 = 64, 𝑥 = 5.23, 𝑠 = 0.24
1. 𝐻0: 𝜇 = 5.5.

2. 𝐻1: 𝜇 < 5.5.

3. 𝛼 = 0.05.
4. Critical value:

𝜎 unknown and n = 64 > 30 →
use z-table at 𝛼( One-tailed test )

𝑍𝛼 = 𝑧0.05 =
1.64 + 1.65

2 ∴ 𝒛𝜶 = 𝟏. 𝟔𝟒𝟓
0.0505 − 0.05 = 0.0005✓✓
0.05 − 0.0495 = 0.0005 ✓✓



5. Critical Region: 𝐻1: 𝜇 < 5.5, Left−tailed test

Don’t 
Reject 𝐻0

6. Compute the test statistic value (Z):

𝝈 unknown and 𝒏 > 𝟑𝟎, thus we compute:

𝒁 =
𝒙 − 𝝁𝟎

𝒔

𝒏

=
𝟓. 𝟐𝟑 − 𝟓. 𝟓

𝟎. 𝟐𝟒

𝟔𝟒

= −𝟗

7. Decision:

Since Z = −𝟗 falls in the rejection region, we reject 𝐻0 and conclude that the average
weight of white Cheddar popcorn is less than 5.5 ( 𝜇 < 5.5 ).

−1.645



Solution

5. It is claimed that an automobile is driven on the average more than 20,000

kilometers per year. To test this claim, a random sample of 100 automobile owners are

asked to keep a record of the kilometers they travel. Would you agree with this claim if

the random sample showed an average of 23,500 kilometers and a standard deviation of

3900 kilometers?

Sheet (7)

𝜇0 = 20000, 𝑛 = 100, 𝑥 = 23500, 𝑠 = 3900
1. 𝐻0: 𝜇 = 20000.

2. 𝐻1: 𝜇 > 20000.

3. 𝛼 = 0.05.
4. Critical value:

𝜎 unknown and n = 100 > 30 →
use z-table at 𝛼( One-tailed test )

𝑍𝛼 = 𝑧0.05 =
1.64 + 1.65

2 ∴ 𝒛𝜶 = 𝟏. 𝟔𝟒𝟓
0.0505 − 0.05 = 0.0005✓✓
0.05 − 0.0495 = 0.0005 ✓✓



5. Critical Region: 𝐻1: 𝜇 > 20000, Right−tailed test

Don’t 
Reject 𝐻0

6. Compute the test statistic value (Z):

𝝈 unknown and 𝒏 > 𝟑𝟎, thus we compute:

𝒁 =
𝒙 − 𝝁𝟎

𝒔

𝒏

=
𝟐𝟑𝟓𝟎𝟎 − 𝟐𝟎𝟎𝟎𝟎

𝟑𝟗𝟎𝟎

𝟏𝟎𝟎

= 𝟖. 𝟗𝟕

7. Decision:

Since Z = 𝟖. 𝟗𝟕 falls in the rejection region, we reject 𝐻0 and conclude that the
average kilometers of automobile is more than 20000 ( 𝜇 > 20000 ).

1.645



Solution

7. Test the hypothesis that the average content of containers of a particular

lubricant is 10 litters if the contents of a random sample of 10 containers are 10.2, 9.7,

10.1, 10.3, 10.1,9.8, 9.9, 10.4, 10.3, and 9.8 litters. Use a 0.01 level of significance and

assume that the distribution of contents is normal.

Sheet (7)

𝜇0 = 10, 𝑛 = 10,

𝑥 =
σ𝑖=1
10 𝑥𝑖
10

=
10.2 + 9.7 + ⋯+ 9.8

10
= 10.06

𝑠 =
σ𝑖=
10 𝑥𝑖 − 10.06 2

𝑛 − 1
=

10.2 − 10.06 2 +⋯+ 9.8 − 10.06 2

9

= 0.0604444 = 0.246

∴ 𝑥 = 𝟏𝟎. 𝟎𝟔

∴ 𝒔 = 0.246



1. 𝐻0: 𝜇 = 10.

2. 𝐻1: 𝜇 ≠ 10.

3. 𝛼 = 0.01.
4. Critical value:

𝜎 unknown and n = 10 < 30 →

use t-table at 
𝛼

2
, 𝑣 = 𝑛 − 1( Two-tailed test )

𝑡𝛼
2, 𝑣

= 𝑡𝛼
2, 𝑛−1

= 𝑡0.01
2 , 10−1

= 𝑡0.005, 9

∴ 𝒕𝜶
𝟐,𝒗

= 𝟑. 𝟐𝟓𝟎



5. Critical Region: 𝐻1: 𝜇 ≠ 10, two−tailed test

Don’t 
Reject 𝐻0

6. Compute the test statistic value (T):

𝝈 unknown and 𝒏 < 𝟑𝟎, thus we compute:

𝑻 =
𝒙 − 𝝁𝟎

𝒔

𝒏

=
𝟏𝟎. 𝟎𝟔 − 𝟏𝟎

𝟎. 𝟐𝟒𝟔

𝟏𝟎

= 𝟎. 𝟕𝟕

7. Decision:

Since T = 𝟎. 𝟕𝟕 falls in the acceptance region, we not reject 𝐻0 and conclude that the
average litters is 10 ( 𝜇 = 10 ).

−3.250 3.250



Solution

8. According to a dietary study, a high sodium intake may be related to ulcers, stomach

cancer, and migraine headaches. The human requirement for salt s only 220 milligrams

per day, which is surpassed in most single servings of ready-to-eat cereals. If a random

sample of 20 similar servings of certain cereal has a mean sodium content of 244

milligrams and a standard deviation of 24.5 milligrams, does this suggest at the 0.05

level of significance that the average sodium content for a single serving of such

cereal is greater than 220 milligrams? Assume the distribution of sodium contents to

be normal.

Sheet (7)

𝜇0 = 220, 𝑛 = 20, 𝑥 = 244, 𝑠 = 24.5



1. 𝐻0: 𝜇 = 220.

2. 𝐻1: 𝜇 > 220.

3. 𝛼 = 0.05.
4. Critical value:

𝜎 unknown and n = 20 < 30 →
use t-table at 𝛼, 𝑣 = 𝑛 − 1( One-tailed test )

𝑡𝛼, 𝑣 = 𝑡𝛼, 𝑛−1 = 𝑡0.05, 20−1 = 𝑡0.05, 19

∴ 𝒕𝜶,𝒗 = 𝟏. 𝟕𝟐𝟗



5. Critical Region: 𝐻1: 𝜇 > 220, Right−tailed test

Don’t 
Reject 𝐻0

6. Compute the test statistic value (T):

𝝈 unknown and 𝒏 < 𝟑𝟎, thus we compute:

𝑻 =
𝒙 − 𝝁𝟎

𝒔

𝒏

=
𝟐𝟒𝟒 − 𝟐𝟐𝟎

𝟐𝟒. 𝟓

𝟐𝟎

= 𝟒. 𝟑𝟖𝟏

7. Decision:

Since T = 𝟒. 𝟑𝟖𝟏 falls in the rejection region, we reject 𝐻0 and conclude that the
human requirement for salt is greater than 220 milligrams per day ( 𝜇 > 220 ).

1.729


