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Problem Statement

Brand of pesticide Yield brought to a scale of 10

Wheat Rice Red Lentil Sugarcane

x 8 9 5 10

y 7 6 6 9

z 6 6 7 5



•

෍𝑥 = 8 + 9 + 5 + 10 = 32

෍𝑦 = 7 + 6 + 6 + 9 = 28

෍𝑧 = 6 + 6 + 7 + 5 = 24



• Sample mean for ҧ𝑥 =
32

4
= 8

• Sample mean for ത𝑦 =
28

4
= 7

• Sample mean for ҧ𝑧 =
24

4
= 6

• Total number sample items = No. of items for x + No. of items for y + No. of items for z 

= 4+4+4 =12

• Mean of all the samples ഥ𝑀 =
32+28+24

12
=

84

12
= 7



• Sum of Squares of deviation of X:

X X−ഥ𝑿 = X-8 (X−ഥ𝑿)2

8 0 0

9 1 1

5 -3 9

10 2 4

14



• Sum of Squares of deviation of Y:

Y Y−ഥ𝒀 = Y−7 (Y−ഥ𝒀)2

7 0 0

6 -1 1

6 -1 1

9 2 4

6



• Sum of Squares of deviation of Z:

Z Z−ഥ𝒁 = Z−6 (Z−ഥ𝒁)2

6 0 0

6 0 0

7 -1 1

5 -1 1

2



• Sum of squares of deviations within = σ (𝑋 − ത𝑋)2 + σ (𝑌 − ത𝑌)2+ σ (𝑍 − ҧ𝑍)2

= 14 + 6 + 2

= 22



Pesticide Crop Yield Yield−𝑴𝒆𝒂𝒏 (Yield−𝑴𝒆𝒂𝒏)2

A Wheat 8 1 1

A Rice 9 2 4

A Pulse A 5 -2 4

A Sugarcane 10 3 9

B Wheat 7 0 0

B Rice 6 -1 1

B Pulse A 6 -1 1

B Sugarcane 9 2 4

C Wheat 6 -1 1

C Rice 6 -1 1

C Pulse A 7 0 0

C Sugarcane 5 2 4

30

Sum of squares of deviations for total variance:



Source of Variation Degrees of Freedom Sum of Squares of Deviations Variance

Between Varieties 3-1=2 8 8

2
= 4

Within Varieties 12-3=9 22 22

9
= 2.44

Total 12-1 30

ANOVA TABLE



Calculation of F value:

𝐹 =
𝐺𝑟𝑒𝑎𝑡𝑒𝑟 𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒

𝑆𝑚𝑎𝑙𝑙𝑒𝑟 𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒
=

4.0

2.44
= 1.6393

Degrees of freedom for greater variance (df1 ) = 2
Degrees of freedom for smaller variance (df1 ) = 9

Let us take level of significance as 5%

The table value of F = 4.26







Inference:

On doing the calculation we observe that the table value of F is larger than the
calculated value of F.

Now, we can say that null hypothesis is accepted.

It’s concluded that there is no significant difference in the performance of the different
varieties of pesticides used here, at 5% level of significance.
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