|3.1% Ilae Linear Model for ANOVA#

—Tw +the reﬁre,ssiov\ models we have
shudied so Far, the independesct
\/OLV'.\OL‘o\P_CS) have been Y\LLW\G.V‘I.C‘L,

variables Hot we dreat as

erther Continuwous n nad‘ure) or
|‘F C“SCIE,"’Q.) L\avfnj a_ lqrﬂe, Y\U.WL\:\QJ"
of levels.

- We C_ou,lol a.ls:: Conceive. o-p a “ne«r‘

mode| 1, which +he fnafefenien'f‘
VOLY‘;OL.L,?. Is a_ -pa_¢'|‘or‘ wH'L\ oh’y
- -pe"“-’ le\/e,ls of interest.

- Suc,l« Vnoalels O'p 42:« arise 'n
e)('pe,r]me,n‘*&‘ studies In wL.,‘c,L\ ‘H«C
experimenter sets some factr ot a
-Fgw Ai#e_ren+ !e_ve_\s au\o( olose,rve.s

L\OW + TQ\Q_+&J reSFDHSQ vq;"fq,la Ie
vavries .




EXOLW\Pl@_: An erfcu""ur‘«’ scientist

applies four different types of
fertilizer o various Flo"'s In

-P[e,u and tHhen measures he
I'*Q,Sul'l'l'nj Yfe.lols

Exoumplg_:

a_

O‘p Corn Cr‘oFs,

' We Compare +the mean
ammux"‘s o-p ch_‘\’f\Je, |'r\jr‘e_o(fer\+s

across Live different brands o4
QSFI‘Y‘I.Y'\.

"A lir\e,our' W\oale.l WI+L\ only —QULC—"'D'-S
(i.e., having a few Cq.‘l'e.jor‘fes of
interest) os its |'nate,f>€,nclen+
Vario blee 1S  called an Anq'ysf;_

of Variance (ANOVA) W\oale,r.

_ A |““ur moa|.6| WI"‘H’\ on'y a Sinqle
foctor is called a One-way B
ANOV A wodel.
~ The primary ‘jOoL\ of the one-way

ANOVA 15 Ho C,omFM"Q E(‘/) alress
the K levels of +he factor




- The one- way ANOV A model can
be writen:

where n; s +the number of

O\:SQ,rvq:HonS at +l«e L-‘H« IQU&\ O'P
-H«e. -Fqc:\'or;

}Jl; 1S -Hr\e Forulach‘on méan response
for an observation at +Hhe i-th level

and

- To £t +his as a linear moole,) we.
define (k-—l) dummy vo.riculoles_-

- One level g elesijnad’;l as +he
baseline leve | (R uses +he Lirst

l?«V?/\ as ‘Hr\e. lDKSQ,lI‘He.) SAS uses
He last level as 4he lo«selu'ne.),




-~ The cl.utmw\7 variables +ake on values
O ovr 1 K

-—Le,anj tHe k-th level be Hee

Bause\ine) define :

*—I‘C an o‘ose,rva:HOh Comés ‘Fr‘om lQU€,|

K +hen

for Hhat observaton.

Exemple: |5 subjects were Q+ejoriu4
into 4 qrowps : Aerobics Class
Exercisers (A)) Walkers (LJ)} J_ojaers (3')}
and SCAQ-V\‘HU‘)' (5). Aller E weeks

dQ‘FrQSSio"‘ Scores were measured
—-For e,ou:,‘a SQ\:ajecT:




Al195%5.45%.4,51.5 47 7
W|46.7, 58.2,50.5 45.¢
J|58.¢, 5.1, 491, 5% .9
S|e8.4, 577 56.9

=T L\Q ]l'v\e_ﬂUf‘ moole,l I‘S

Let °8° be +he baseline level. Then

-OFf interest is whether tHhe mean
cle,Fre.ssion SCore varies across He

four qroups. |
- We can answer +Hais L.7 -l—es'\-mj

with a Co;'v\P'le‘l'Q v$. Reduced F-test.



- :_p g '
- U\)Q‘ Y‘Qj&c:l' ‘HMS Ho} we. C,or\c'.,ude
-\—lner e 1S « mjm-G‘can"f d,‘-ppexe,nce 1%
meon derressl‘on ALress qroups.

- We. lhave

- Matrix a.\aebra will show +Hhat

CU\ol



- We gee +hat /Eo'-"—

"AISO) as we W\ijkl' QxPeCl':

P =

A
Pa =

.
- Our test of Ho: ﬁ|:ﬁz:

[33 =0 hag
test statistc

and P-value =
- % o(-"-'-O-lO) we  cpuld and
C—OY\C\ LLAQ H\& mean

AePressfon Score

~To Compare eq.l, paiv of |evel means

Cb:;e Cou\ch USe -Hae IBon-perron; Sfmu[‘f-qneous
MFQ.rlSOY\ W\Q'H'\OJ 4{5‘(,[455&[ I SQC. 15124
(see R Code on course web P"'je)-

-STAT SIS and esreciqlly STAT S5 £

diScuss A NOVA models n muceh
3\’&'\'&( detau |.



