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MANE 6313 Week 4, Module E

Student Learning Outcome

Analyze simple comparative experiments and experiments with a
single factor.
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Module Learning Outcome

Interpret multiple comparisons of treatments and treatments to a
control.
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Contrasts

@ A hypothesis from a linear combination of the parameters
C =37 4 ciy;. with the constraint that >7 ;¢; =0

@ Can be extended to multiple comparisons using orthogonal contrasts
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Multiple Comparisons

@ Used to test Hp : pj = pj for all i #

@ Only used if Hp is rejected%

@ There are four methods presented in the textbook
e LSD method
e Duncan’s multiple range test
e Newman-Keuls test

o Tukey's test

@ All methods control family-wise error rate not individual error rate

@ Read the section on “which method do | use?”
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Tukey Multiple Comparison Example
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Comparison to a Control - Dunnett’'s Test

@ In many experiments, one of the treatments is a control and the

analysis is interested in comparing the other treatments to the control

12,30 Oni (1993: 787, TBE) considers an experiment in which 10 specimens were obiained from the cen-
—~ mnledo(uueelm--dephef”oaﬂum:mﬁmﬂndmymmm:inppmzm
then calculated for each of the 30 specimens and the following data were obtnined.
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Q.9

Problewm 13,10

One-way ANOVA: yleid versus fertilizer

Analysis of Variance for yleld
oF 33

Source
fertiliz 4 1256.6
Error 0 3T.6
Total 24 1604.2
Level H Mean
0 5 22.800
10 5 28.400
20 5 35.000
k1 5 38.200
40 5 42.800
Fooled StDav = 4.169

M5 ¥ e
4.1 18.07 0.000
17.4

Individual 95% CIs For Mean
Based on Pooled StDev

Cunnett's comparisons with a control

Family error ra

0.0%

00

Individual error rate = 0.0153

Critical value = 2.65

Control = lewel [0) of fartiliz

Intervals for treatment mean minus control mean

Level Lowar
10 -1,390
20 5,210
30 8,410
40 13.010

Canter

20.000
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Minitab Demonstration

@ Multiple comparisons for mortar problem
@ Dunnett’s procedure for problem 12.10
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Monday, September 13, 2021 9:07 AM

Means

maortar N  Mean StDev 95% Cl

OcM 3 33860 1.703 (30.338, 37.582)
PCM 3 29820 0.8%96 (26.298, 33.542)
PIM 312930 476 (125.68, 132.93)
R 3 11584 1.81 (112.21, 119.46)

Pooled 5tDev = 2.72075

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

mortar N Mean Grouping

PIM 312930 A
RM 3 115.34 B

“ OCM 3 33.960 C
PCM 320920 C

Means that do not share a letter are significantly different.

Screen clipping taken: 9/13/2021 9:08 AM
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If an interval does not contain zero, the corresponding means are significantly different.

Screen clipping taken: 9/13/2021 9:09 AM
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Monday, September 13, 2021 9:13 AM

Dunnett Simultaneous Tests for Level Mean - Control Mean

Difference  Difference SE of Adjusted

of Levels of Means Difference 95% Cl T-Value P-Value ‘ ‘ 0 \/‘-t/\/‘/ e
10-0 5.60 2.64 (-1.39,12.59) 2.12 0.140 [/ Y"O

20-0 12.20 264 (521,19.19) 4.63 0.001

30-0 1540 2.64 (841, 2239 5.84 0.000 :

40-0 20.00 2.64 (13.01, 26.99) 7.59 0.000 5 § A

Individual confidence level = 88.47%

Screen clipping taken: 9/13/2021 9:13 AM
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Dunnett Simultaneous 95% Cls
Level Mean - Control Mean for plotYields
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If an interval does not contain zero, the corresponding mean = significantly different from the
control mean.
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