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Formal ways to find effects in Factorial Design

• Sign Method:
22 Factorial Experiment

A                              B

𝑎0 𝑎1 𝑏0 𝑏1
Possible combinations = 1, a, b, ab

𝐸𝑓𝑓𝑒𝑐𝑡 𝑜𝑓 𝑓𝑎𝑐𝑡𝑜𝑟 𝐴 = −1 + 𝑎 − b + ab
𝐸𝑓𝑓𝑒𝑐𝑡 𝑜𝑓 𝑓𝑎𝑐𝑡𝑜𝑟 𝐵 = −1 − 𝑎 + b + ab
𝐼𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛 𝑒𝑓𝑓𝑒𝑐𝑡 = +1 − 𝑎 − b + ab

Sign Table

Effec

t

1 a b ab

A - + - +

B - - + +

AB + - - +



Sign Table for 𝟐𝟑 Factorial Experiment

Effect 1 a b ab c ac bc abc

A - + - + - + - +

B - - + + - - + +

AB + - - + + - - +

C - - - - + + + +

AC + - + - - + - +

BC + + - - - - + +

ABC - + + - + - - +



• Yates Method

22 Factorial Experiment

1 a+1 ab+b+a+
1

Grand effect

a ab+b ab-b+a-1 Effect of factor A

b a-1 ab+b-a-1 Effect of factor B

ab ab-b ab-b-a+1 Interaction effect

2𝟑 Factorial Experiment

1 a+1 ab+b+a+1 abc+bc+ac+c+ab+b+a+1

a ab+b abc+bc+ac+c abc-bc+ac-c+ab-b+a-1

b ac+c ab-b+a-1 abc+bc-ac-c+ab+b-a-1

ab abc+bc abc-bc+ac-c abc-bc-ac+c+ab-b-a+1

c a-1 ab+b-a-1 abc+bc+ac+c-ab-b-a-1

ac ab-b abc+bc-ac-c abc-bc+ac-c-ab+b-a+1

bc ac-c ab-b-a+1 abc+bc-ac-c-ab-b+a+1

abc abc-bc abc-bc-ac+c abc-bc-ac+c-ab+b+a-1



• Algebraic Method

𝟐𝟐 Factorial Experiment

Effect of factor A = a − 1 b + 1 = ab−b+a−1

Effect of factor B = a + 1 b − 1 =ab+b-a-1

Interaction effect(AB) = a − 1 b − 1 = ab−b−a+1

𝟐𝟑 Factorial Experiment

Effect of factor A = a − 1 b + 1 c + 1 = abc−bc+ac−c+ab−b+a−1

Effect of factor B = a + 1 b − 1 c + 1 = abc+bc−ac−c+ab+b−a−1

Effect of AB = a − 1 b − 1 c + 1 = abc−bc−ac+c+ab−b−a+1

Effect of factor C = a + 1 b + 1 c − 1 = abc+bc+ac+c−ab−b−a−1

Effect of AC = a − 1 b + 1 c − 1 = abc−bc+ac−c−ab+b−a+1

Effect of BC = a + 1 b − 1 c − 1 = abc+bc−ac−c−ab−b+a+1

Effect of ABC = a − 1 b − 1 c − 1 = abc−bc−ac+c−ab+b+a−1



Advantages of Factorials 

• They are more efficient than one-factor-at-a-time experiments.  

• A factorial design is necessary when interactions may be present to 

avoid misleading conclusions. 

• Factorial designs allow the effects of a factor to be estimated at 

several levels of the other factors, yielding conclusions that are 

valid over a range of experimental conditions.  


