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Parametric Significance Tests – Homework

Task 1

The technical standard provides for an average of 55 seconds for the performance of a certain
technical operation by employees at a certain administrative position. Since employees complained
that this standard was bad, timing measurements were made for n = 60 randomly selected
individuals and an average of x = 72 seconds and s = 20 sec was obtained from this sample. Is it
possible to reject the hypothesis at the significance level α = 0.01 that the actual average time for
performing this operation is in accordance with the standard?



Solution

Answer: There are grounds to reject hypothesis H0 .

Data:

▪ 𝑛 = 60

▪ 𝛼 = 0.01

▪ 𝑥
ˉ
= 72

▪ 𝑠𝑥 = 20

Hypotheses:

▪ 𝐻0: 𝑚0 = 55( null hypothesis)

▪ 𝐻1: 𝑚 ≠ 55( alternative

hypothesis)

Test Statistic Calculation:

𝑡𝑒 =
72 − 55

20
⋅ 60 = 6.528

A normal distribution curve with critical values marked at −2.66 and 2.66,

showing the rejection regions at both tails, and the calculated test

statistic 𝑡𝑒 far outside the right tail.

T-Student distribution



Solution

https://datatab.net/tutorial/t-distribution

https://datatab.net/tutorial/t-distribution


Statistical hypothesis testing

Task 2

In plant A, for 10 randomly selected employees, the mean age was 32 years and the
standard deviation s = 4 years was obtained. Can we assume (assuming that the
employees' ages are normally distributed) that the average age of an employee in this
plant is significantly higher than 30 years? Significance level α = 0.05.



Solution

Answer: There are no grounds to reject hypothesis H0 .

T-Student distribution

Data:

▪ 𝑛 = 10

▪ 𝑚 = 32

▪ 𝑠 = 4

▪ 𝛼 = 0.05

Hypotheses:

▪ 𝐻0:𝑚0 > 30( null hypothesis)

▪ 𝐻1:𝑚0 < 30( alternative hypothesis)

▪ One-sided test

Test Statistic Calculation:

𝑡𝑒 =
32 − 30

4
⋅ 10 = 1.5



Statistical hypothesis testing

Task 3

The operating time of a certain type of battery has a distribution N (m, 70). At the significance level α
= 0.05, test the hypothesis that the average operating time of this type of battery is over 500 h, if for
16 randomly selected batteries X¯ = 560 h is obtained.



Solution

Answer: There are grounds to reject hypothesis H0

T-Student distribution

Data:

▪ 𝑛 = 16

▪ 𝑚 = 560 h

▪ 𝑠 = 70

▪ 𝛼 = 0.05

Hypotheses:

▪ 𝐻0: 𝑚0 = 500( null hypothesis)

▪ 𝐻1: 𝑚0 ≠ 500( alternative hypothesis)

▪ two-sided test

Test Statistic Calculation:

𝑡𝑒 =
560 − 500

70
⋅ 16 = 3.319



Statistical hypothesis testing

In randomly selected farms in the Mazovian and Wielkopolska voivodeships, the average sugar beet
yields were examined. It is known that in both of these voivodeships, sugar beet yields have a normal
distribution with a standard deviation of 20 q/ha. The mean from a sample of size 𝑛1 = 6 drawn from
the Mazovian voivodeship was 310 q/ha, while the mean from a sample of size 𝑛2 = 10 drawn from
the Wielkopolska voivodeship was 318 q/ha. Assuming a significance level 𝛼 = 0.1, verify the
hypothesis that the average sugar beet yields obtained by farms in both voivodeships



Solution

Answer: There are no grounds to reject hypothesis H0 .

Data:

▪ 𝑛1 = 6

▪ 𝑛2 = 10

▪ 𝛼 = 0.1

▪ ᪄𝑥1 = 310 q/ha

▪ ᪄𝑥2 = 318 q/ha

▪ 𝑠1 = 20 q/ha

▪ 𝑠2 = 20 q/ha

Test Statistic Calculation:

𝑢 =
310 − 318

202

6
+
202

10

=
−8

106.67
=

−8

10.33
= −0.774

T-Student distribution

Hypotheses:

▪ 𝐻0: 𝜇1 = 𝜇2( null hypothesis)

▪ 𝐻1: 𝜇1 ≠ 𝜇2( alternative hypothesis)

Model I:

▪ 𝑠 = 6 + 10 − 2 = 14

▪ 𝑡𝛼,𝑠 = 1.761



Statistical hypothesis testing
Task 5

Two random samples of bean grains of two species were taken and the grain lengths were measured. For 
species A, the following were obtained: 𝑛=450, 𝑥 ̅=12.3 mm, 𝑠=1.8 mm, while for species B, the following 
were obtained: 𝑛=500, 𝑥 =̅11.9 mm, 𝑠=2.1 mm. At the significance level of 𝛼=0.05, verify the hypothesis 
that the mean grain lengths of both bean species are the same.



Solution

Answer: There are no grounds to reject hypothesis H0 .

Normal distribution

Example of how to use the table

Let 𝛼 = 0.05. Then 1 −
𝛼

2
= 0.975 .We look for 𝑢𝛼 that fulfills the condition 𝐹 𝑢𝛼 = 0.975 .Inside

the table, we search for 0.975. Next, we read the "row name," which is 1.9, and the "column

name," which is 0.06. Adding these numbers together, we get 𝑢𝛼 = 1.96.

Data:

▪ 𝑛1 = 450

▪ ᪄𝑥1 = 12.3

▪ 𝑠1 = 1.8

▪ 𝑛2 = 500

▪ ᪄𝑥2 = 11.8

▪ 𝑠2 = 2.1

▪ 𝛼 = 0.05

From the normal distribution: 𝑢 = 1.64

Test Statistic Calculation:

𝑢 =
12.3 − 11.8

ቀ1.8)2

450
+
ቀ2.1)2

500

= 3.1746

Hypotheses:

▪ 𝐻0: 𝜇1 = 𝜇2( null hypothesis)

▪ 𝐻1: 𝜇1 ≠ 𝜇2( alternative hypothesis)



Statistical hypothesis testing
Task 6

The diameter of the cells of the comb built by the bees was measured in two hives. For 7 randomly 
selected cells from the first hive, the following results were obtained (in mm(:

5.36, 5.20, 5.28, 5.16, 5.30, 5.08, 5.23

Similarly, for the second hive we obtained:

5.15, 5.04, 5.30, 5.22, 5.19, 5.24, 5.12

At the significance level of α=0.05, verify the hypothesis that the mean lengths and diameters of cells in 
combs from two different hives are equal.



Solution
ul1 ul2

5.36 5.15

5.2 5.04

5.28 5.3

5.16 5.22

5.3 5.19

5.08 5.24

5.23 5.12

mean 5.23 5.18

standard deviation 0.09363 0.08544

Hypotheses:

▪ 𝐻0: ᪄𝑥1 = ᪄𝑥2( null hypothesis)

▪ 𝐻1: ᪄𝑥1 ≠ ᪄𝑥2( alternative hypothesis)

Parameters:

▪ 𝛼 = 0.05

▪ 𝑛 = 7 + 7 − 2 = 12

▪ 𝑢 = 1.64

Test Statistic Calculation:

𝑢 =
5.23 − 5.18

ቀ0.03)2

7
+
ቀ0.03)2

7

= 1.071

Answer: There are no grounds to reject hypothesis H0 .

Example of how to use the table

Let 𝛼 = 0.05. Then 1 −
𝛼

2
= 0.975 .We look for 𝑢𝛼 that fulfills the condition 𝐹 𝑢𝛼 = 0.975 .Inside

the table, we search for 0.975. Next, we read the "row name," which is 1.9, and the "column

name," which is 0.06. Adding these numbers together, we get 𝑢𝛼 = 1.96.

Normal distribution



Statistical hypothesis testing
Task 7

In order to test the hypothesis that the use of a different material increases the service life of a certain
machine part, the service life of this part manufactured from the old and new material was tested on two
samples. The following results were obtained for the old material A and the new material B (table). At the
significance level of α=0.05, verify the hypothesis that parts made of material B have a longer average
service life.

Part lifetime

(weeks)

Number of 

pieces

Material A Material B

4-6 5 4

6-8 15 10

8-10 40 56

10-12 20 30

12-14 10 20



Solution

Example of how to use the table

Let 𝛼 = 0.05. Then 1 −
𝛼

2
= 0.975 .We look for 𝑢𝛼 that fulfills the condition 𝐹 𝑢𝛼 = 0.975 .Inside

the table, we search for 0.975. Next, we read the "row name," which is 1.9, and the "column

name," which is 0.06. Adding these numbers together, we get 𝑢𝛼 = 1.96.

Normal distribution

Answer: There are no grounds to reject hypothesis H0 .

Data:

▪ 𝛼 = 0.05 (one-sided test)

▪ 𝑢 = 1.28

Hypotheses:

▪ 𝐻0: ᪄𝑥1 < ᪄𝑥2( null hypothesis)

▪ 𝐻1: ᪄𝑥1 > ᪄𝑥2( alternative hypothesis)

Test Statistic Calculation:

𝑢 =
18 − 24

ቀ13.5)2

5
+
ቀ20.4)2

5

= −0.548

Part 

lifetime

(weeks)

Number

of pieces

Material A Material B

04.Jun 5 4

06.Aug 15 10

08.Oct 40 56

10.Dec 20 30

12-14 10 20

average 18 24

standard 

deviation

13.50926 20.44505



Statistical hypothesis testing

Zad. 8

Dokonano 11 niezależnych pomiarów średnicy odlewanych rur i uzyskano następujące wyniki

w mm: 50,2, 50,4, 50,6, 50,5, 49,9, 50,0, 50,3, 50,1, 50,0, 49,6, 50,6. Należy na poziomie

istotności 𝛼 = 0,05 sprawdzić hipotezę, że wariancja uzyskiwanych średnic rur wynosi 0,04.



Solution
50.2

50.4

50.6

50.5

49.9

50

50.3

50.1

50

49.6

50.6

standard deviation 0.316228

Data:

▪ 𝑛 = 11 − 1 = 10

▪ 𝛼 = 0.05

▪ 𝑆2 = ቀ0.316)2

▪ 𝛿2 = 0.04

Hypotheses:

▪ 𝐻0: 𝑠
2 = 𝛿2( null hypothesis)

▪ 𝐻1: 𝑠
2 ≠ 𝛿2( alternative hypothesis)

Test Statistic Calculation:

𝜒2 =
𝑛 ⋅ 𝑆2

𝛿2
=
10 ⋅ ቀ0.316)2

0.04
= 24.86

Answer: There are no grounds to reject hypothesis H0 .


