Printout

Monday, September 13, 2021 7:27 AM

Week 3 Module A Page 1



MANE 6313

Section 1

MANE 6313

— /1

Week 3 Module A Page 2



Subsection 1
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Student Learning Outcome

Analyze simple comparative experiments and experiments with a
single factor.
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Module Learning Outcome MO"/Q&R
lysH
Dein < s g

Explain the model, parameters, strategy and tools used in an One-
way Analysis of Variance (ANOVA).
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T
One-way Analysis of Variance (ANOVA)

A
@ Based upon the (fixed efFect:)y/ e
12s H%

=1,
yU:N+Tf+EU' { j: 2.....n r@ﬂﬂ\/
\——)7 Ce W\
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@ There are a different factors. 7; is the parameter associated with the j
-th factor level

7
-

i\‘
@ There are n observations for each factor level ()\’07 \) X !
0 \['\g

a(QsUD

@ Test the hypothesis

Ho: ’I‘1:7‘2:---:7‘a:02
Hy : 7 # 0 for at least one i

with the requirement that .7 ; 7, = 0.
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Important Points

@ The statistical model is the fixed effects model

@ The design used for the experimentation is called the completely
_andomized design

@ A design is said to be balanced if the number of replicates for
treatment level are equal.

@ We will not deal with unbalanced designs in this course (but it is in
your textbook for reference)

@ Discuss notation
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Week 4, Module A
@ Strategy is to partition variability D/&/ \nsﬂ’“)“ ng
) d

e Sum of Squares total — O\)e' g}r"/
[
a n
SST=>_> (vi—

= \2
y.)
i=1j=1
-  Factor Sum of Squares: _ ‘W(\vo:"w“"j/

/<{ SSFactor = 1> (7. = 7.)°

i=1
-  Error Sum of Squares:

75’«

SSE—ZZ Yij — vi.)
i=1j=1 B SS(/SW

o Note: SS7 = SSpacior + SSE —2 SoF
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@ There are two method of calculating sum of squares for the one-way
ANOVA.

© By hand using the convenience formulas: ﬁ(‘&\ M
[\

a

ssr= Yy L ok Q(\b(

i—1j=1— 4an
a 2 2
_ yi yo..
SSFactor - Z ? o an
i—1

2. Using software such as MS Excel, or Minitab (there are otl
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ANOVA Table Bty 513 Gy P

Source of Sum of Degrees of Mean

Variation Squares Freedom Square Fo

B ss ) MSe. . —  Fy— MSpao
etween Factor d Factor = 0 = ~WM5e

Factors 2Factor

a—1
Wlthm) SS¢ @ MSg =
(err SSe
a(n—l)
Total S5+ an—1

Reject Hy if Fo > F, .= 1 a(n— I)Q
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Lsel
Model Parameters = Mo T e ?):L__.,&

J MR BNy o
@ Point estimators K M‘\ox,\/aloh

y.
_ (}7,-_—}7).?:1,2?...,3

f+7i =y

> ™

‘;g>
I

N

L
@ Properties of ¢ &\ s{’i/
o It is assumed that ¢;; is a NID(0, 0?) random variable 1= A )

1 Y /
& + 2
@ Properties of the ANOVA ¥ = /
o

o E(MSg) = o> (052)

n Z? 1 Tf2 o} ] y-.O)
¢ E(MSTreatments) =0’ + a1 (0w +30
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Fixed vs. Random Factor?

@ For the fixed model, the experimenter specifically chooses the a
treatments.

o We estimate the parameters (p, 7, 02)

@ If the treatment levels were generated by randomly sampling from a
population of treatments, the model is the random effects model

@ In the random effects model, we generalize the sample results to the
entire population of treatments.
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