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£@ Each treatment is applied to units that are representative of the population
(example : measurements of 3 units vs. 3 repeated measurements of 1 unit).

T ®: What are the “sources of variakion” in € ? <-

e Replication vs Repetition (i.e., repeated measurements).

Enable the estimation of experimental error. Use sample standard deviation.
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Decrease variance of estimates and increase the power to detect significant
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* Q: Why do we need to understand the magnitude of exp’tal error?

We need to know Var(€) so that we can Fudge whether
an effect is (stabistically) significant relativé +to the error.
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@ x —LF) Randomization "
Sor uncontrollable Z EUs
heterogeicols wesist sallvearity, E‘,fo'f,,“gﬁ's'zmue ~

Use of a chance mechanism (e.g., random number generators) to assign

treatmentq to units or to run order. It has the following advantages. LL.Np I-17

L— independent %WAS&ZHQM&WX &Z.

e Protect against latent variables or “lurking” variables (give an example).
y S

e Reduce influence of subjective bias in treatment assignments (e.g., clinical

trials). withaut replacement”
+_ single-blind, double-blind, .. | PRI S d. AEGU >

e Ensure validity of statistical inference (This is more technical; will not be

discussed in the book. See Chapter 4 of “Statistics for Experimenters” by

Box, Hunter, Hunter for discussion on randomization distribution.)
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Q: what if operators have an effect
on response?
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* Q: Is aliasing/confounding always a bad thing?

* pros & cons

jointly made by Jeff Wu (GT, USA) and S.-W. Cheng (NTHU, Taiwan)



NTHU STAT 5510, 2026

Lecture Notes

@ randomi ze Randomizat'_i&n_*l—-Ba'b we don't know -
run order | Q: what if operators have an'effect'on response? ightly
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are unknown to the experimenter,

'but may impact the response

» what should be randomized?

lcke Firewall , immune system

» allocation of exp’tal materials to treatments; the order of

applying treatments; the order of measuring responses; ... 2
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