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9.2.1  Completely Randomized Design

▪ Design of experiments to have little impact from other factors. 

▪ One way to do this is to make the whole experiments random.

▪ Example: Compare gas milage of three cars (A, B, C) with 5 
drivers

9.2  Design of Experiments for Sampling 

Driver 1      2      3      4      5

Car Type

B      A      B      C      A

B      C      A      A      C

C      B      A      B      C
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9.2.2  Randomized Block Design

Driver 1           2            3           4           5

Car Type

(gas mileage)

A(22.4)   B(12.6)   C(18.7)   A(21.1)   A(24.5)

C(20.2)   C(15.2)   A(19.7)   B(17.8)   C(23.8)

B(16.3)   A(16.1)   B(15.9)   C(18.9)   B(21.0)

9.2  Design of Experiments for Sampling 
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9.2.2  Randomized Block Design

▪ Statistical model of the randomized block design:

𝒀𝒊𝒋 = 𝝁 + 𝜶𝒊 + 𝑩𝒋 + 𝝐𝒊𝒋 , 𝒊 = 𝟏, 𝟐, … , 𝒌, 𝒋 = 𝟏, 𝟐, … , 𝒃

𝑩𝒋 : effect of 𝒋𝒕𝒉 level of the block variable 

▪ In the randomized block design, the total variation is divided 
into as follows:

𝒀𝒊𝒋 −ഥ𝒀∙∙ = (𝒀𝒊𝒋 −ഥ𝒀𝒊∙ − ഥ𝒀∙𝒋 + ഥ𝒀∙∙) + ഥ𝒀𝒊∙ − ഥ𝒀∙∙ + (ഥ𝒀∙𝒋 − ഥ𝒀∙∙)
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9.2.2  Randomized Block Design
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[Example 9.2.1] Table 9.2.4 is the rearrangement of the fuel mileage data in Table 9.2.2 
measured by five drivers and car types.

1) Assuming that this data has been measured by the completely design, use 『eStat』 to do 
the analysis of variance whether the three car types have the same fuel mileage.

2) Assuming that this data has been measured by the randomized block design, use 『eStat
』 to do the analysis of variance whether the three car types have the same fuel mileage.

Driver 1        2        3        4        5 Average

Car 

Type

A

B

C

22.4    16.1   19.7    21.1    24.5

16.3    12.6   15.9    17.8    21.0

20.2    15.2   18.7    18.9    23.8 

20.76

16.72

19.36

Average 19.63   14.63   18.10   19.27  23.10 18.947
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<Answer of [Example 9.2.1]>
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<Answer of [Example 9.2.1]>
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<Answer of [Example 9.2.1]>
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9.2.3  Latin Square Design

▪ Two block variables:

9.2  Design of Experiments for Sampling 
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9.2.3  Latin Square Design

▪ Statistical model of the randomized block design:
𝒀𝒊𝒋𝒌 = 𝝁 + 𝜶𝒊 + 𝜷𝒋 + 𝜸𝒌 + 𝝐𝒊𝒋𝒌 , 𝒊, 𝒋, 𝒌 = 𝟏, 𝟐,… , 𝒓

𝜶𝒊 : effect of 𝒊𝒕𝒉 level of row block variable 

𝜷𝒋 : effect of 𝒋𝒕𝒉 level of column block variable 

𝜸𝒌 : effect of 𝒌𝒕𝒉 treatment variable 

▪ In the Latin square design, total variation is divided as follows:

𝒀𝒊𝒋𝒌 −ഥ𝒀∙∙∙ = (𝒀𝒊𝒋𝒌 −ഥ𝒀𝒊∙∙ − ഥ𝒀∙𝒋∙ − ഥ𝒀∙∙𝒌+ 2ഥ𝒀∙∙∙) + ഥ𝒀𝒊∙∙ − ഥ𝒀∙∙∙ + (ഥ𝒀∙𝒋∙ − ഥ𝒀∙∙∙) + (ഥ𝒀∙∙𝒌 − ഥ𝒀∙∙∙)

9.2  Design of Experiments for Sampling 
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9.2.3  Latin Square Design
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9.2.3  Latin Square Design
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Thank you


