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o ANOVA

= ANOVA provides a strategy to compare two
or more population means associated with
various treabments

= It is usad when we have

s A dependent vanzble [AKA Pesponse Vanable)

s Une or more categaorical variables (ordinal) or
montinuous vanables that ar= thought of 2=
independent variables that influve=nce= the=
dependent vanables

a Eg. levels of fertikeer; group membershep;
different treatments

i ANOVA

= ANCWA i used heavily in experimental
designs in the biclogical sciences
s Tr=atment versus contral groups
n L=vel of Un=atment of & drug
s Levek of applications of ferfilzers or pesticites
= It is possible to have continuous and
categorical independent variables
= It= origins were in agricultural studies

i Elements Ilf a Designed Experiment

s Response Variable: the varmable of interest o be
measuned in the experiment. [Cefll.3 pgSD]

n Al=3 known as the dependent variable.
s Factors: vanables whidh are thought to influence

the responee= vanable [Delfll.5 pEST
w Quanbibthse
= QUAIERT =
s Factor Lewels: e l=yvels of the factor el are
experimentally manipulated [Cef11.5 ps=0)
n In a simgle Maclor expenment, the facior levels are=
th= treatments

i Elemenfs_qla Designed Experiment

= Treatments: when two or more factors are

utilized, the treatments are the combinations
of factor levels used in the experiment.
[Defll.7 p5sd)
n Factor 1: fertilizer (low; medium; high}
n Factor 2: water [low; high)

= Trestrmeent 1 koay PecHier, losye weher

o Trassmant 2 oy fecbizar, Sigh wates

o Treatment 250 mecium ferbieer, o waber

i Elements Ef a Designed Experiment

» Experimental Unit: the objects on
which the responss variable and factors

are observed [D=r11.4 pES0)
« People

a Plants

» Animals

a Schools




& Designed versus observational

» Designed Experiment
» The specfiation of the treatments

» And the way experimental units are
assigned to treatments is under the control
of the researcher

» Observational Study

» The researcher chserves the treatments

and the response on a sample of
experimental units

_L-E[rm pletely Randomized Design

= The treatments are randomly assigned to
the experimental units
=« Or independent random samples of
experimental units are selected from target
populations for each treatment  (peri1.8pss
s The book nefers to both designed and
ob==rvational studies == being randomized designs
s Mozt think of ANOVA far designed expenments

l What is ANOVA? HINT!HI!HII
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It is all about the variance!

1 ae sl sbood e stnisice!

N
Itis all about the variance!  , €%
.

iz
.i'ﬂ“ﬂtm it's tha varlanca!
WA

w= Itis all about the variance!
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$ [Jiffer;ance of Means Test
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Book Example of contrasts of two

$ samples, pb53

a One way (o determmne whetfer 2 difersnmce exsts
befivesn Hhe populalionr means & 0 exanmineg e
dhifferenee hetwesn Pae Sampnle medns and conmpane
it £y & madasure off variadwily willfvivd Hhe sampiss. PA33

* The difference of the two means & only part of the
story.

a The other part is e variability and s=paration of the
two =amples

= ANOWYA uses this strateqy o compare bwo or morne
means

i ANOVA

« We will decompose the variance of gur
dependant variable

» Pzrt due to the treatments or
independent varizbles — part that is
explained

» Part that & unexplzined or random “error”

w I will adjust these variances from different
sources by dividing by degress of freedom to
get an average devistion

i ANOVA

= We will decompose

= Total Sum of Squares =
« Sum of Squares for Treatment +
« Sum of Squares for Error

55 (Total) = Z (y,-F)

Let's Look at the data comparing

i males and female cholesterol level
Cholesterol Lewel

Femeisx Yalex

M=an 20052 10800
dtamdard Errar [RIF-=- oa7
Madlan 201 108
o 154 194
Atamdard Deyviaticn [ 1257
dample Varlsnce 114%4 15507
Fourtosis 4 002
dk=amess 311 000
Famge 47 &1
Min I mwm 17E 1]
M lmumn Frx =27
dwm MOe4T 4158

oLk 145 [T
Conifdemes Leyeliet %) 1.74 181

i How might we approach this data?

m A large sample difference of means test
=» ANOVA - randomized design for an
observational study
« Response Variable: dhwlesterol level

« Factor: gender

w Fermales
w Mlale

« Experimental Units: people




