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Recall CANOVA for single Factor Experiments

we have a single varrahle
the factory

that takes on some small set of values

treatments that the experimenterchoose

Given a many treatments we assume

a linear statostral model

run
magin

common
simple mean effects

Error term

Eiu No cry

Underthe assumption that Iz Ta 0 we aim

to test the hypotheses

Ho 4 2 Ta o H i Te fo for at
least

Greer a set of data yi leica ie's Eu

we partrtron the total vomitron according



to the ANOVA Equation

E Gi 5.5
n Gi T5tiEE.ly II

SStreatments SSE

SST
From here we form a test statistic

fo SStreatemstneats.SEacn
MS

The ANOVA f test results ma rejection

of Ho rff Fo fo 13 too big ie

fo fa n e aan D

for a green stgnifracee had a

The ANOVA calculators are usually

surmazed man ANOVA table



Sourceof sum of Degreesof mean

varratron Squares Freedom Square FO
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msE
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Confidence Intervals on the treatment means

Recall that the treatment means are defined to

be Mi µ Ti
l E i Ea

A port estimator for Mi
is Mi Vij

i.e just the usual sample mean

If we assume Ei N a 02 the Ii N ui of

If o is known we can construct a

1004 a CI based on the normal distributor

If O2 is unknown then we can use

MSE as an unhoused estimator of o



In his case

1
Ii no

TMSE n

follows a t distributive with aCn D degrees

offreedom and so a woo a CI for me B

Fi tag acne
E Mi E yi.ttxz.cacn.ly

somberly green ay two means hi Uj

Yi Yj is a pontestruator for Ui Uj

nd V YI YT Et of
2 by independence

Therefore

y yi If Hi Mi
2MBE n

has a E distribution with aca 1 degreesof freedom
and so a 1000 d CI for me leg has

critical points

GTi 7 s t_t aa F



AN Ezes
Recall that we assured that for each
i e is a ni n That is for each

treatment the sample sizes are all the sane

If we allow the ni's to be different
we can adjust the ANOVA equation SIGNIFY

Let N ni

Then
ss FE Yi f ANI

S smut E t YI
and

SSE SST Sssneat

this is the imbalanced situation

balanced is better

power B maxmyed

less sensitive to slightly vorymgoi



Lasttopr Fisher's LSD test

Suppose we had performed an ANOVA test

Ii Tj 0 Vij H i Ti fo for some i

and me have decided to reject Ho

ANOVA doesn't tell us which of the Tito

we want a method for comparing Mi Uj

there are many techniques
but we will dBass

Fisher's least significantdifference ithed

For easch ifj we create a statistic

to E
Assuming ni uj n sure sample size for each treatment

we say that the difference between two means Mi and

Mj is significant if

Iyi y tan au I TE
LSD


