Analysis of Variance (ANOVA) — Prof. Richard B. Goldstein

Assumptions:

Hypothesis:

Notation:

Model:

Sum of Sgs:

k populations are independent and normally distributed with means

wi, W2, ..., bk and common variance o’
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H;: at least two of the means are not equal
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SST = SSA + SSE (also SSTOT = SSBET + SSW)
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s; overestimates 6” when H; is true : E(



Single Degree of Freedom Comparisons / Contrasts

Ho: ZCiui =0  where Zci =0

H;: Zciui #0

k
There can be multiple comparisons if they are orthogonal Z:cibi =0
i=1

Tukey’s procedure - allows for all paired comparisons - there are k(k - 1)/2 of these
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Means I and j have a significant difference if (yi,—y j,) exceeds q[a,k,v L {S—
n

where n =n,Vi and q is based upon the studentized range distribution (table A.22)
or from http://cse.niaes.affrc.go.jp/miwa/probcalc/s-range/

Bartlett's Test for equality of variances

Ho: ol =0,==0,
H;:  the variances are not all equal
k
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Pooled estimate: s) =
N-k
n; —1 n, —1 1 /(N-k)
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[1] Ifn; =n, =... =nx = n we reject Hy if b < by(a; n) Table A.10
[2] If sample sizes are unequal we reject Hy if b < by(a; ny, ny, ..., ng)
where by(a; ny, no, ..., ng) ~ n,by(oin,) + by (ain,) + -+ by (i, )

N
Websites:

about the test: http://www.itl.nist.gov/div898/handbook/eda/section3/eda357.htm

Javascript:  http://home.ubalt.edu/ntsbarsh/Business-stat/otherapplets/BartletTest.htm




Randomized Complete Block Designs (RCB)

Treatment Block: 1 2 ] b Total Mean
1 Yii  Yi2 Yij Yib T, Y
2 Y21 Y22 Y2i Y2b T,, Yo
1 Vit Yi2 Yi; Yio T, Y.
k ki Y2 Yii Yoo T, Vi
TOtal To] T¢2 TOJ T.b Toc
Mean yol on ynj ycb yu
k b 2 k 2 b 2 kb
sum of sqs: zz(yU _y-o> z y" Z( _y") +ZZ(Y1_] YQJ +y-)
i=l j=I i=1 i=1 j=I
SST = SSA + SSB + SSE
Source of | Sum of | Degrees of | Mean Computed
variation squares | freedom Square f
SSA 2
Treatments | SSA k-1 s; =—— f, = S
k-1 s
SSB
Blocks SSB b-1 S =—r
b-1
E SSE | (k—1)(b—1)| s’ SSE
rror k-Dd-1) (b-1)Yk-1)
Total SST bk - 1
Ho: W == ... == H
H;: at least two of the means are not equal



