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A block refers to a collection of homogeneous units. Effective blocking : larger

(Examples: hours, batches, lots, street blocks, pairs of twins.) ,@, not biased
> can try to achieve X L Z by design 3 orthogonality by 2L

e Run and compare treatments within the same blocks. (Use randomization

between-block variations than within-block variations. [V& (€)=Var(€)

within blocks.) It can eliminate block-block variation and reduce variability

of treatment effects estlmates.‘L **ZY is pub tn the sys—'l:ema:l:'uc.
part o? the Fitted model.

e Block what you can and randomize what you cannot.

e Discuss typing experiment to demonstrate possible elaboration of the

blocking idea. See LNp.1-244. ]_1_ I ﬂ‘[ 16

*)

N homogeneous A B C | operator P
Blocking |EUs or same low | low | low | Peter |EDI
Z value low | low | high | John |EUZ2I
low | high | low John |EUZ22
low | high | high | Peter |EUIZ
high | low | low John |EU23
high | low | high Peter |EUI3

high | high | low Peter |EUIY

Known Z ors ‘€ | (randomization]| 8 | high | high | high | John |EU2¢

> resut in
Structure in EUs Lo, ,_'Ql —<f: 2~ Orthogonality—
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block factor : factors that are controllable and may influence the

7/

7response but in which we are not directly interested. «{& usually
%(cf. treatment factors)- X | l no interaction with X
4////////////////////////////////////////// r::', Il il /

Examples of blocking factors:

a known Z
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QJ:_II operator effect is
identified as significant
before exp’t, what can
we do?
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lot-to-lot, brand-to-brand, operator-to-operator, day-to-day, ...

block what you can & randomize what you cannot

jointly made by Jeff Wu (GT, USA) and S.-W. Cheng (NTHU, Taiwan)
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Illustration: Typing Experiment P12

e To compare two keyboards A and B in terms of typing efficiency. Six

manuscripts 1-6 are given to the same typist. e Sactors

: : : % key board
e Several designs (i.e., orders of test sequence) are considered: k;y levels: A.B

1. srextra vanable (factor or unknown) : tying order treatment factor
2levels: I,I, Y block factor * manuscript
lAB 2.A,B, 3.A,B, 4. A/B, 5.A,B, 6.A,B. b levels: |~b

Iz I IR IT II IX block Factor
(A always followed by B, why bad ?) ° LU=

Randomizing the order leads to a new sequence like this @ manuscripf
Y m g B45 BAS Gazerz
unknowr, A,B, 2.B,A, [3|A,B, 4.B,A, |5]A,B, [6]A,B. px2=12 EUs
I I I o I L 6 —
+reated as | (an improvement, but there are four with A, B and two with B,A. Why is
block fackar| this not desirable? Impact of learning effect.)

Balanced randomization: To mitigate the learning effect, randomly
°’+l‘°9°"“‘ ity choose, three with A, B and three with B,A fProduce one such plan on

your OWH)- J_I:only one typist. What if several typists included ?
4. Other improved plans? representative of typist population E>

@, X hknown unknown o x  known unkmown X  known known" '
1. % z z 2 7 z 3. 2 z z
l KB I manu. | order ] l KB I manu. l order I [ KB I manu. I order |

A 1 1 A 1 1 A 1]‘_1 1

B 1 II B 1 II B 1 II

A 2 1 B 2 1 B 2 L

B 2 11 A 2 I || A 2 i §

A 3 1 A 3 1 B 3 I

B 3 II B 3 II A 3 II

A 4 1 B 4 1 A 4]‘_ I

B 4 11 A 4 11 B 4 II

A 5 1 A 5 1 B 5 I

B 5 1I B 5 1I A 5 II

A 6 b A 6 I A 6]« I

B 6 11 B 6 B 6

II
[ Wy chosen,

R typist: block factor

_"'——<:¢m§mm¢lec|—-1 _fslcghl'ly corrfoundd-"_
-~ an EU= a manuscript typed once
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Reading: textbook, 1.1, 1.2, 1.3 no df, left Lﬁb‘{' @ HOwthSSign A,B ‘o EU;""

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



