
 

Example 23 full factorial 2 runs

model T C PH
y potβ βaÉ β3x

βizXiX2 β 13 1 3 β23 2 3

coding
P 23 1 2 3 Σ EnNCo 02

Xz 1 T 29 C 1 1 T 55 C

X2 1 c 10mg c 2 1 C 1200mg

3 I PH 2 3 1 pH 6

23 8 unique faitor tombinations

2 runs 2 23 16 observations n

All interactions p 8 lengthB



Do the following
in tombination
with slides

Manual ialculation of effects

I mean y
highlevel

mean y
low level

56.5375 62.2 5.6625

interpret
efficieg
a

ff lowerefficiency
56 at hightemperatures

slope
56625

XF 1 x 1 2.83

similarly for pit



Tc maineffectest I maineffect est
7 Level T clowlevel

ECI 1 1

41.7 54.7 71.375 69.7

2 13 1.675

F 3375

interpret
e ñ c low level

0mg L

f c high level
1200mg L

Tht
IE

slope 1.675 slopedifference
Tc

Slope 13



Note no effect of temperature
when loncentration at

low level

whicheffects are signifilant
UH loc 0.05 no mult test correction

inpaper

T C pH TC TPH CPH not pH

A

would not reach 0.05 7 0.007 Bonferroni



Example 2 23 factorial Iron

recall length β 8

n 1 23 8

no d o f to estimate 02 girting
uncertainty

e g estimate

4,02 in N µ 02

from 1 observation

e g estimate Bu β 02

in N BotB x 02
from 1 pair x y

Solution 1 Do another run as in ex I

Solutions Lenth's method

recall β N β 0 1
independent
same variance

use 2n no É the
HoB 0

1 5median 21 t

Ho all β o we have 8
realizations

of 2 estimate median
121 estimate

F test I 1Bj 0



Solution 3 sacrifice some interactions

full model

y Bu Bix Batz β3 3

Biz X x2 β13MX3 β12 1 3 β123 1 2 3 Σ

Note especially useful in 24 and
higher



Example 3 Blocking
22 experiment

Designmath
AB

Hiiiii
2 combinations on

each computer
how to split

Try compute
1 lymphter

A B AB

it it

problem factor A is confounded

by computer

solution use an Icon as blockingfactor

computer I computer 2

A B AB
11

1 l
l l

Now AB is ionfounded by computer
but we were not interested in AB



More tomplex 23 with 4 blocks

A B C AB AC BC ABC

need two blocking factors

try ABC and BC

NB ABC BC ABB CC AII A

A is also confounded implicitly
Solution AB AC

Note ABAC AABC Bc also confounded


