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Two- WwAY AnovAa

In Lhe one.- weyy ANOVA We worTed Lo evalmole lefc.ﬁt n} a mhfo«bcd.
covovoZe Chcb\') o o Coybnuouy feIonte.

Tkissrmwwkmmkcxtmdul Dmcp.y.o} Two Or morve foclors

Gromple: we wenl To slucly Zhe wwwval Dime o N mice swbjek %o
one & K=3 gam.x poison andl one o J-u t.ape.s-’mmw.
Hence, for tach mouw, we have a cnmu!mxion-j poison - TreoXment
dbata:  (Yi; peison; ; TrealmenT; ) it 4,..,hals

ool of The Wusly ss Lo vndervandl The effest o] the Lwo fadfors on e
responw. vouolsle:  underyCondl A5 Kiae Al D bubon o] e suival Bme
varies depenoling on e wel of the covoroXes.
ln The cxample, it couesl be inkeresting B eveluele :
1. The MARGINAL EFFEr o the §riC Pactor (poison )
ie.1 do ok poisons have e same M?
2. The HNARGINAL EFFET o che teand facdior  ( TreoTment)
iec.: do o CrecEmenls have e same M?
3. Lhe offect of poitons CONDITIONALLY on Xhe Treolment
Le.: i we fix The Uype of ZreokmenT, deo differant poisons howve on
effect on the furvivel Lime ?
3. the effect of different CreaCmenls CONDITIONALLY on Xhe poison.
Le: i we fx The Ojpe of poison, do different IreoXmenks heve ifPerynt
effect on the furvivel Lime ?
L. %he INTERACTION bdwen T Two faddors
i-e.s do lfferent Treolmerds have o ffererk effest on The surmvel
Gave. depending on the Dype of poiven
In The abience of inferackion, one wewtd wmply <hwote the TreoTment with
Fhe Carpedl offeck, repardeess o} T jpe of poigen.
lhmma}a@nﬂim.ap&rﬁwmxw coutd hc.pnfq\be..m
combination with a partiasor poisen.

[ we dende with (I,7,00) the Cuets (Tgpes) o Twe poison fadion
and. with (A, B,C,D) D Gwels of Lrealwmert

pasn; € jT. T, urjy K=3

Lrwlma®; € f A B CDY T= 4

NARGINAL EFFE :

at in Kl ore-way Avova, We Wusly The §roup- spesific means
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wn TS eate, we ton do Two weparcTa ev\cb‘us

JoINT EFRECT:
we Wudy The wean for each cambiration o posn/ tresTment

- . A B C D

da 1 (QaD) 088 057 061 Cach enliry in The Tnbee
II 032 0.81 0.38 %(% is The hveon wervival o Tre
IIr 0.21 033 0.23 (0.33 . -
\_g_g group poivon + Treaimens
m,0
wWe can plol hese wmeans -
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This Type of pet shows ifPerent pelfems cepenclivg on the effect o} each Racton
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polson pPotsony
-ammspmdin:lndirfwf o SepareXe &nes for diffarent Dreolmerks
Treolimenks oxe equol : DIFFEREBNCE N THE CFFET oF TREATHENTS

No DIFFERBNCE IN THE GPFECT oF TREATMEMTS ° for each Krealment, ZKhe meons comesponeliny
¢ dfperent poisons have cUfferent Lo oufperent poisons are equol
starvivel fime ¢ NO DIFFGRENGCE IN THE EFPGYT OF DIFFERESNT PoLSoxNs

DIFFERENT CPFECT OF PoISONS

(c) (d)
TREATHENT
----- c
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polsonN poisonN
* @Gnes oemspom!in: Lo affaw * @Gnes cpmsponnb'.n: Lo affw\r
DIFFERENCE (N THE EFFEXT OF D\FFERGNT DIFFERENT SPFGer of TREATHENTS
TREATHENTS ¢ diffeorert paisons have olifferent
* difforent paisons have olifferent survivel fime s
strvvel ime DIFFERENT EPFEcr OF PorSoNS
DIFFERENCE (N THE EFFEXTT OF DIFFERBNT * (NTERACTION : Zhe Kype o paison
POISON S offects The ""‘“‘3 o Tre Irealives®
* No INTERACTION : @ineS are paroilel. eq-* TreoXmeds A,8:d are mwore :".4.«.\\'“
The ¢ffect of The LreaXment it conslonk with goson II. Horeover, The efficasy of 8 ardl D
across poizons . 8 bt than A, for oL paigen:.

Trealment € IS puien with, poisons I end 1T,

INe con express These teencvios with a @nesst moolel :
 p&t (o) corresponcls Lo o model

Yo = $Cpoison;) * & oNE- WAY ANOVA
* &t Cb) eotresporcls Ko o modal
Y. = 9 (CTreakment;) + & oNE- WAY ANovA
e plt (<) corvesponcly Lo o model
Y. = $(poison;) + §( Drealmenk ;) ¢ & TWO- WAY ANOVA WITWOVT  INTERACROW

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

To formolite The woslsl we nusl D mmf‘amuab‘wvnmma
Degine  The followirg Vouobles, for i= 1,...n (n: sampee Kae)
tias | 1 & Tresmenk:: A
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TWo- WAY ANOVA WITHOUT INTGRACTION

The Lot number of dummy ve it J+k =43 = X.

Howener, Wmitoly To Lhe one-way awova, if we dncluste The inkrapl we nadt To oefne X
¢ Lo avoid mulh'e-!b.m%

We hove To vemove one dummy far cach facter: The vemoved €evel wiel be Lhe vejerence group.
Hence The number of poremelers is 4 + (J-1) ¢ (k-1) = 443+2 = 6

The &nesr model Fhen is

YVoe pactypPin + Ay Pom + Vg Lig + Ve Bie * Yo Uad + & &“:NCO.“)
o o the e o B
tre RocTor tecond foOmr

Lt us compule Zhe expeclonion for Wty in o group TRedmow/ paiton
«if poiwon=1 ond JresDmerk = A
there are The fefoence groups for which we romoved the dumnvy
here  ELY.] = p irSercept
* i posonz I and Dreolimer = B
ELY.]= pr Ve
* i poiwnz II ol Treolment = A
ECX] = e oy
- i poiwns IT ol Dreslment=B
ECX)= pe oy + ¥

Hence, in genewl s

*ps s of Tre njerence group

- otry (aml 1)+ ifference in The experol wurvivel belwen poison IT erd poiten T
( beXwesn patson M andl 1 )

* Yo Cant . and 13): difference in The expeshrol wurvivel belivetn Dreslment B anel Dresfmod A
( btwen Zreokme® € ont A, ondt biveen DreakmeX B ord & )

Notce Thol with TWS Porwwfotion, The cffe of €ach polon ard o each Krearmal is fRied

With This medet; both faTory hare an indsvidiiol oolditive cffect.

o Suppote We wonk Do L% whtho different Dypes of polton do ve& hove differo® dffesty.
FeT on o wwbwel o] codhedonty
He: ot = oy =0
{uu Ho
The reducesdl model in TINS cae oSsumes Troll ~
Voer po ¥ 2i0 + Ve Lie * Yo Uap * & &:"l‘(mt“)
If we do Nl reject Ho, alt poizens have Lhe Same effeck.

o Fmilnty, if we Wank Lo XeW whehe okt Lredbmen oL equal :
Ho: Ya=Ye = Th=o0
iu.rE
The feducedl modet in NS can aSswmes Tl
Yoe poe oty Pin + Ay Prm +& 8:;‘?!‘(0.:‘)
If we do nol rgect Mo, oit Creolmenty Mﬁ\o.m-"@c

oRndla‘. i we wank To Lel whher Nov T PRWA nior e Krealmed qmmdﬂM%@.
Ho: ﬂ“'ﬂu|9fg= rcar‘gb

-

th: He
And e reduiced mockk 1S
Yesprt s;‘ef-"ﬂ(o.c*)

TWO-WAY ANOVA W(th INTERACTION

Conside. Tt tome dummy Vouskts defineat bfore  ( Pou g Pom i BLei &e o )
Now we weewl To Toke nle accowr® oovy potuble wmbinebon of palon/ Trealmens.
Wtrackon S moddesl by products o} The dummy voiebers :

Yoe e oypPia + 0y Pm +

+Tg Lig + Ve Bl * Yo Uapp +

tdipn-B8 v HoPLu-Re t HPute * dy Peym e * ‘rs Pon-Bo + &g+ Pom- tip ¢+ &

The Totol wumber of parameten herc is 1+ (Kk-1) +(3-4) +(Kk-43(3-4)= £ + 243 +2.3 = 12 = 3k,
Hence row we hove one poramefer for each group ( combinamion peiser / Orealmed ) |

Notice ThnaX The UTwo-wosj ANOVA ool withpul iverwstion IS hesGesd, .
Hence we con Ter the abunce of inBrestion ot

Ho: d1= & =83, =d85=8& =©
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