CHAPTER 10

INTRODUCTION TO THE

ANALYSIS OF VARIANCE
The Logic Behind an Analysis of Variance

*
all differences in sample means are judged statistically significant by comparing them to the variation within samples

*
completely randomized design: the experiment setting where a random


 

       sample of observations is taken from each


 

       of t populations

One-Way Analysis of Variance

*
assumptions

-
constant variance

-
normal distribution

-
independent samples

*
a statistical test about more than two treatment means

-
null hypothesis that 1=2=… =p, independent random samples were drawn from multiple treatments (See example pg. 404)

*
shortcut sum of squares formulas for a completely randomized design

TSS = total sum of squares (See pg. 405)

         = SST (treatment SS) + SSE (error SS)

MST = SST /p-1 = treatment mean square

MSE = SSE/n-p = error mean square

where: p=number of treatments & n = sample size

*
statistic test:

Ho: 1 =2=3=…. =t
Ha: at least two of the t population means differs 

T.S.: F = MST /MSE

R.R.: if F calculated exceeds the tabulated value of F for a=, df1 =p-1, and

df2=n-p

*          Table 10.5, pg. 408: presents an example of an ANOVA table for a completely randomized design

*
simultaneous confidence intervals

Tukey formula -see pg. 409

The Model for Observations in a Completely Randomized Block Design

*
assumptions

-
the samples are independent random samples each sample is 
selected from a normal population

-
the mean and variance for population i are, respectively, i and 2 


(i=1,2,….,t)

*
model

yij = + i + ij
*
since 's are normally distributed with mean 0, the mean or expected value of yij is:

E(yij) =  + i 

*
Table 10.8, pgs. 415 & 416: presents a summary of the assumptions for a completely randomized block design

*
confidence intervals in a randomized block design - see pg. 41 7

Two-Way Analysis of Variance

*
different possible treatment effects -see pg. 424

*
Table 10.13, pg. 425: presents a summary of the Two-Way ANOVA

*
confidence intervals in Two-Way ANOV A

Checking on the Equal Variance Assumption

*          Hartley's test for homogeneity of population variances

Ho: 1222=….. t2, : homogeneity of variances

Ha: not all population variances are the same

T.S.: Fmax = smax2/smin2
R.R.: for a specified value of , reject Ho if Fmax, exceeds the tabulated F
value in the Appendix for a=, t, and df2=n-1, where n is the number
of observations in each sample

*
transformation of data: a process in which the measurements on the original scale are systematically converted to a new scale of measurements

A Nonparametric Alternative: The Kruskal-Wallis Test

*
extension of the rank sum test for more than two populations:

Ho: the k distributions are identical

Ha: not all the distributions are the same

T.S.: H = [12/nT(nT+1)]{i[(Ti2/ni) -3(nT+1)]}

where: ni is the number of observations from sample i (i=1,2,...,k), nT is the

 
combined sample size; that is, nT = ini and Ti denotes the sum of


the ranks for the measurements in sample i after the combined 


sample measurements have been ranked

Note: when there are a large number of ties in the ranks of the sample measurements, use

H' = H/[1-{j(tj3-tj)/(nT3-nT)}]

where: tj is the number of observations in the jth group of tied ranks

