TwWo- wAY AnovA

In the one.- wew) ANOVA We worTed o evelmole M%ﬁ n} a onIt.’ou-cd.
covonoTe (facTor) on a Cormtnuouy rejponce.

Mymmkmkatw Dmcpmo} o or wore feclors

Exomple: we Woul To slucly Zhe wwwvel Dme o N muce swubject %o
one & K=3 oam.x poison anel one ¢ el Dapaosmm.
Hence, for cach mouw, we have a. combinexion o) poison - ZreoXment
dbata:  (Yi; peison; ; TreaDmenk; ) it 4,.., hald

Gool of The Wualy is Lo snderCandl ZThe ffet o} fw Lwo faclors on Xhe
responwe voualle:  underyConol i X AlDnbubon o] Hhe sumival Bme
varies depenoling on e wel of the covorloXes.
ln The cxample, it couesl be inferesting B evoluele :
1. The HARGINAL EFFEr & the §irsC Pactor (polison )
ic.s do otk poisons have e same M?
1. The MARGINAL EFFET & che teand. facor ( Trectment)
ie.s do otk GresTmerls hewe fhe same dficasy
3. Lhe effect of poitons CONDITIONALLY ow Xhe Zreolmenk
Le.: i we fx The Ugpe of LreaXmenk; do differant poisons howe on
eJfet on the tunivel Lme ?
3. the offect of different CreaCmenls CONDITIONALLY ow Xhe poison.
Le: i we fx The Ojpe of poison, do different IreoXments heve ifPercnt
e}kdmﬂwwwl..ﬁm?
K. The IWNTERACTION belwen T Two fasdiors
ie.s do lfferent TreoTwerks Mawqprmmwﬁm
Gime deperding on the Dype of poiwon ?
In ZThe obience of Inferackion, one weuld wWmpls choote he KireoTment with
The argesT effeck, fegardlenss o} The Dijpe of poison.
In The pregene of inferaction, @ perbosfor Treabment coutd he preferabee in
combination with a partiaor poisen.

[p we dende with (I,7,00) the €wets (Tgpes) o Twe poison fadion
and. with (A, B,C,D) The Gwels of Lrealmert

pasn; € fT.m,uurjy K=3

Lrelma®; € § A B, C.DY J= 4

NARGINAL EFFECT :

@l in Zhe ore-way ANova, we Wiy T Froup. spetiflc mens
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This Type of pe® shows jfPerent palfems clepenclivg on Lthe effect o} cach Racton
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polson poison
'G'.mo:mspomﬁv\:bdiffaw o SepareXe &nes for different Dreolimers
Treolimenks oxe equol : DIFFBREBNCE W THE CFPET oF TREATHENTS

No DIFFEREBNCE IN THE GPFECT oF TRBATHEMTS ° for each Zreslvment; XKhe meohs conmesponolny
* Affrenk poitons harve olifferent Lo oUfferent poisons are equel
survivel ime NO DIFFGRENCE IN THE EFPEXT OF DIFPERENT POLZONS

DIFFERENT CPFECT OF PoISONS
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* @nes coresponsling Lo dufferent * @nes Comrespensling Lo dufferent
DIFFERENCE (N THE EFFEXT OF DIFFERGNT DIFFERENT EPrGer oFf TREATHENTS
TREATHEANTS * ufjorenk poisons have &Qm
* different poisons have oUfferent survivel tume

DIFFERENCE (N THE EFFEXTT OF DIFFEREBNT * (NTERACTION : Zhe Kype o paison

PO\SON S offects The tﬁ-cncz o The XrealivenT
* No INTERACTION : @ines are paroflel . eg-* TreoXmeds A,8:d> are more e”c,u\'w.

The effect of The Lrealmen® it conslovk with peson 1. Hereover, the effiany of B arsl D
across poitons. i beer thon A, for ol paisons.

Trealment ¢ is belen with pasons I end ITI.

INe con express These tcencvios with a @nesst moolel :
« peC (o) corvesporcls Lo o model

Y. = $(poison;) + & ONE- WAY ANOVA
* p&t (b) corvespancly Lo o model
Y. = 9 (Treckmens;) + & ONE- WAY ANOvA
o plot () corvespayoly Do o model
Y. = $( poison;) + §( Drealmenk ;) ¢ & TWO- WAY ANOVA WITHOVT  INTERACHION

. peot (d) corvesgonals Lo o model
Y. = $Cpoison;) + §( realmerX ;) ¢ h( poison; - Dreakwenk; ) T&  Two- WAY ANOVA Witk INTERACROW

nwummumm» meua}‘qumgws
Define  The following Vorloples, for i=4,..wn (n: sampee Kae)

tia - {1 { TreslmenX; = A

P,z @ ii i peigon; = T 0 &erwik

0 oThawise )

tig I 4 { Trealmenk: s B

Pin ® i* B peison; =11 o  &erwin
0 ctherwite tic {1 3 Tresmerk; s cC

P‘:.m! i‘- ;F m;al“ ° MK
0 otherwine tip - { 1 &4 ZTresmenX;:D

0 Eerwie

TWO- WAY ANOVA WITHOUT INTSRACTION

The ToGal number of aummy vo &8 J+k=L+3 = 3.

Howorer; %mitor To Lhe one-way Alova, if we dnclusle T LRrupl we nasd To odefine X
0 Ko awoid wuuh'db.moa

We M&mmdmnmqhmfachn The vemored €evel wiel be Ghe veference group.
Hence The wamber of poremelert is 4 + (J-2) ¢« (k-4) = 1+43+2 = 6

The &neor modal Then is

Y. = pr g Pia + %y Powm + Vg Lig *+VeXBic * Yo Ui + & &“:"NCO. 62)
fpem o she Heer of 2
tre foulor tecond fadmr

Lt us compule Zhe expecowion for Witk in o proup The&mow/ paivon :
«if poiwon=1 and JreDmers = A
there ore The fefuence Groups for which we romeved the dumnvy
here ELY:) = p irSercapt
* if posonz I and Iredliner = B
ELY.]= pn+ Ve
- i poiwn: II onel Dreslment = A
ECX]= e oy
- i piwn: I1 owh TresGmenC=B
ECX]=: peopp+ ¥y

Hence, in genewl

g2 meen of The nference Group

- otry (aml otr)+  ifference in The expestrol wurvivel beliwen poison IT erd poiten T
( bhwen patson M aml 1 )

* Yo (and o and 1) difference in the experol survivel beliwen Dreaiment B ancl Dreolmens A
( belwesn Zreoslme € arst A, ordk btwesn LreskmeX b orel 4 )

Notce Thel with TNS Porwwfotion, The cffet of each polon and d each Kreaxrwl is fued
With This meslet, both faTons have an inesvidicol oolditive offedt.

o Suppoit We wonl Lo Lk whethw differes Dypes §f polion do vt hove differu® «ffesty.
FeC on o wwbiel o] cofhelants
Hes oy = &y =0
il'lu Ho
The reducesl model in NS cak oSSumes Tl -
Vor oo ¥ Zip v+ Yoie + Yo Uid + & &'~ N, 62

lfmdnnwrg‘gec Ho, olt poizens hawe Lhe Same effeck.

o Ymilnty, i we Wank Lo XeW whelhae okt Gredbmen oAl equat :
Ho: Ya=Ye = Th=o0
iu.rﬁ
The teducedl modetl in TS ca aSswumes Tl
Yoe poeoyPra + oy Pom +& &;‘:'ul‘(o.“)
If we do nob reject Ho, ot GreaTmenty (wn&h.mo”w

o Rindly, i we wWark ™ Telt whTher Nov X polwn vier B Trealmed Ojfc Wove Ufferer@ effecty
Ho: Xy =X =Yg = Ye=T =©

-

th: He
And Fhe redcad mockk 1S
Voepet &% N, e?)

TWO-WAY ANOVA wWith INTERACTION

Conside. Tt tome dumms Voushts defineat bore CPins Pam i 280 te &)
Now we wveel Xo Mciﬂbmw«wmw of waPn/ Dreolmes.
WWrackon s moddesl by products of The dummy vovebas :

Yoe oo oypPia + 0y Pom +
+0g Zig + Ve Bie + Yo Uip +

+ JL’P..’.,I\' &8 + &- Pim-Te + 6‘3'?-:,!\"7-& ¥ J;,' Pe,m- Re ¢ JS P.',,n' Ty ¢ ‘rc' Pe,m: ey ¢ €

where, for example, P Cie = i 1 4 poison; =T AND TreoXmerl; = B
o eCherwite

Condl maiuvw*lumw .»Zhe.g:m;em.un,).

The Totol number of porameten here is 1+ (K1) +(3-4) +(Kk-2)(3-4)= 4 + 243 +23 » 12 ~ Tk,
Henee row we hove one poramemer for each goup ( combinamion peizer / Oreakmed ) |

Notice ThaX The Uwo-Woy ANOVA wnodtl withpul ivEerackion 1S hesledl, .
Hence we con Iy the ebitnce of LnBrestion ot

Hot d1= & =83, =85=8& =©
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