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ANOVA Table

Source Sum of df Mean Expected
of Variation Squares Square Mean Square
Treatment SSTR r—1 SSTR 52 4 2omlwi—pw)
Error SSE ny—r nSTS_Er
Total SSTO nr — 1

Kenton Food Company M STR
Source Sumof df Mean F P Fo\)s = T
of Variation Squares Square MSE
Treatment 588.22 3 196.07 1€.591 2.5 216° _ { .0 F
Error 158.2 15 10.55 = 4
Total 746.42 18 10-5§

< |%.58
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P-value of the F test is area to the right of the observed statistic Fs.
Ex: Kenton Food Company P-value = P(F3 ;s > 18.591) Nvl‘ d;Sl‘r

> 1 — pf(18.591,df1=3,df2=15) Fr..\)l'\rr
[1] 2.585007e-05

Since P < .05, reject Hy : 1 = pp = puz = g at level a = .05. Conclude
that at least two of the package designs differ in number of packages
sold on average.

F Test with pre-set Type | error probability «
For a = .05 first find the .95 quantile of the appropriate F distribution.

> gf(.95,df1=3,df2=15)
[1] 3.287382

Decision Rule: For a level o = .05 test, we will reject Hy if Fops > 3.288

critical T e«y’ on
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Factor Effects Model (Section 16.7) Sme one~woy ™Mo de|

ce\\ wt S m»&d
M | D t?‘c'tfeb orw«:b on
Yij:—|—€ij,|:1,..., J_l ’

where: M p v =7 Ty =2 fLi- M

» 1. Is the “overall mean,” more accurately described as a “constant
component common to all observations”

» 7 is the effect of the i" factor level
> the errors, ¢;, are independent A/ (0, o?)

Usually take . to be the unweighted mean of the factor level means:

Z::1 i

r

T

This leads to the constraint on the 7;’s: becawst Z T o

zr:ﬂ':@/ ) i:((’k;—’k.) =0

i=1
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The factor-effects model is a different formulation of the one-way ANOVA
model, that is, it looks different from the cell-means model, but it is the same
model.

We will use the unweighted mean for the parameter ..

Weighted mean is sometimes appropriate:

1. A car rental company is interested in average fuel consumption for a
population of vehicles which has 80 percent compacts, 15 percent
mid-sized and 5 percent vans.

Let 11 = mean fuel consumption for the population of compacts, u, =
mean fuel consumption for the population of mid-sized vehicles, and u; =
mean fuel consumption for the population of vans.

The relevant parameter is .8u; + .15 + .05 us.

2. If random samples were used, weights proportional to sample size would
make sense.
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CAUTION: Recall the formula for @E(MSTR):  Frem [ec |Y

E(MSTR) = o> + Z”iff‘_’ : )

where p. is the weighted mean with weights proportional to the number of
observations in the group (7).

This is a different definition of ... KEQP QTPOASH’ which Mo
Lo vse “Trom the

Show ', 7 = 0. $’("Noi"°'\o




TR L~ won't work s

roach to fé'ggr eftects model Example r =4, n =2

observations per group Set ur .lﬂ(jfedi ents for ﬁ(l"(lcf"”l
Parameter vector: E‘f’ < X?
(u.\
7
B=|mn
T3
\:/
Design matrix: Jummny Vor. G;l;evp L
$ t D -4
/1 10 0 0 ef ¢i= i ol
1 100 0 vector of lengﬂng
1 01 0 O
x_ |t o1 oo Note:
{1001 0 ) .
1 001 0 Q\“g't“g kg}‘»g*
1 0 0 0 1
\1 0 0 0 1)

- 1he design matrix is not full rank
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The design matrix is not full rank

Recall, this means that one of the columns can be expressed as a linear com-
bination of the other columns; for example,



TREL -~ wile WOy

—Linear model approach to factor effects model

We will take the approach of solving for one of the 7’s in te'[ms of the

others. In the example, take 7y = —11 — » — 73 Zq;i =0
Parameter vector: T
K.
_ | M
B=1..
T3 X
Design matrix: ~ e'
( 1 1 0 O \ p.-&t’,
& oo o [T - e,
1 O 0 1 «T
1o 0 1 |\T N {_{}
1 -1 -1 -1 | - I
\1 -1 -1 -1/ A =TTy g
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Exercise () Cell means mo de(
-Fe;‘ a coe o r=3 n=2

\,Lerg, T(‘ T Yi ""(I‘L‘a

. .
Same 4—‘w3 for -J:u)\'z:r-aeﬂe&\

QA Do
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