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Replicates and Experimental Errors

• Q: Why do we need to understand the magnitude of exp’tal error?
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replicate: replication of same treatment
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Effect Aliasing/Confounding

• pros & cons

• Q: Is aliasing/confounding always a bad thing?

A B C AB

2 low low high high

3 low high low low

5 high low low low

8 high high high high

A B C Operator

1 low low low Peter

2 low low high Peter

3 low high low Peter

4 low high high Peter

5 high low low John

6 high low high John

7 high high low John

8 high high high John

Q: what if operators have an effect 

on response?
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Randomization

A B C operator A B C operator

1 low low low Peter 5 high low low Peter

2 low low high Peter 2 low low high Peter

3 low high low Peter 8 high high high Peter

4 low high high Peter 4 low high high Peter

5 high low low John 3 low high low John

6 high low high John 1 low low low John

7 high high low John 6 high low high John

8 high high high John 7 high high low John

Randomization provides protection against extraneous factors that 

are unknown to the experimenter, but may impact the response

• what should be randomized?

 allocation of exp’tal materials to treatments; the order of 
applying treatments; the order of measuring responses; ...

Q: what if operators have an effect on response?

p. 1-22
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Blocking

block what you can & randomize what you cannot

block factor : factors that are controllable and may influence the 

response but in which we are not directly interested. 

(cf. treatment factors)

Q: If operator effect is 

identified as significant 

before exp’t, what can 

we do?

Examples of blocking factors:

lot-to-lot, brand-to-brand, operator-to-operator, day-to-day, ...

A B C operator

1 low low low Peter

2 low low high John

3 low high low John

4 low high high Peter

5 high low low John

6 high low high Peter

7 high high low Peter

8 high high high John

Orthogonality

p. 1-24
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 Reading: textbook, 1.1, 1.2, 1.3
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