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poOsSE Al Zaall e jadll (aalg) Aadll g Jldll e puadll (Hiia) daadl) aadiius
U\_ﬂ\ CJ}AJ\WEJL,J\ ‘;em \_u\ﬁ tﬂhﬂ} _c‘)jg_k dbu;\ oe 3)\._1.0
P =exp(Bo+ By X)/ (1+exp( Bo + B1 X)

pladiuy ZUss Wl By 5 By Slabeadl ) dpealy ol #isai Jo Jass S
;0 Cus Logistic transformation  (sewn s s giua o1l s gl

Logit = log. (—2—) =In (—£—)
l-p l-p

1O p=0.1 ﬁhEMMCM\Jﬁkdﬁjuﬁﬁcdu\w&j
0.1
Logit =In(—) =-2.1972
8 (09

Ll G By 5By b ohd gises o Jsnanll T4 mum g L Led
P =exp( Bo + B1 X)/ (1+ exp( Bo + B1 X)
1-p=1-exp(Bo+PB1X)/(1+exp(Bo+P1X)
=1/ ( 1+ exp( Bo + B1 X)

ol Jull

L = expl Bo+ Br X

In(%)ﬂn[exp( Bo+Bi X)1=Bo+P1 X e, (1)
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IL Slaadl Jde Odd's Ratio "iusa )Y dad" juad Gl Wl la KA paaa
-p

OR = P :Qi Lﬁ‘

1-p

hall z3sall 8 adiadl jridl e 54 Jogit = log (OR)  of Adaadlally s g
el (1) Aalaal) i LS

Al Yo
I oanhll Jjle sl e il Jog sl le sl S Lai

sealginie X=0 (58 Cus Binary ol S X sl of L yi)
i OR Apsa¥) At (B il Jaee oS dida ) Ula 51 s2al 56 p2e 2 X=1
by &l By dadrall i e

ol Cun Al adgd Copdill il el Cgon A 55 L Lk
Log (OR) = log[(odds|X=1)/(odds | X=0)]
= log (odds|X=1) - log(odds|X=0)
= logit(X=1) — logit(X=0)
=(Bo+B1 X)—(Bo) , X=1
= B4
0 M5 Jog(OR) o 8oke o By ubadd) 8 Al
OR = exp(B1)
[(Binary ookl U5 jkia X 058 Ala gl) el ol Jie b

O Lo Al andy 4 Ga cua sl lasi¥) 2dgas paal e L3S 5l oY)
osll) L (Alaia) adiaa) jusiall Jog (OR) 5 ST 5l asl s Jiiia paaie

a8 Sy el i) saiee 48 )k auis Wil W 6l 5% log (OR) ) Lk L 1l
VLY ae ) 8 we (il il ULl pdil Gl Jeusd ) g5
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:Lﬂu\ QU\,)..\S\ Ua sidh lied eiladl 1aa @m)ﬂj

GA 28 | 29 | 30 | 31 | 32 | 33 34
Prob(BF) |0.60 | 0.62 | 0.64 | 0.66 | 0.68 | 0.70 | 0.72

:aka> e
S A8 o b g Sl i) gy muluVL desl) 358 Jiy GA
Jie
Adine e g g odduall 45 )alke 2y Al s (e Jilall delia ) Jiay BF
o) 4uliay (yes =1, No=0) ol Al
o I a8 il o le Jap Ul et 73 sail Lialadia ie
Prob(BF) = By + B1 (GA)

M35 (Al e e ikl delia ) Juwia) 4 5) Prob(BF) usS zeal sl (e 431 Gl
(A Gy bl oda bt i 5 (anbaWl deall 500) GA () dally 4yl A1y (334

o) s
Prob(BF) =0.04 + 0.02 (GA)
ay dal jha e g o gl 30 ales 38 g by (8 b 1 e
ranill 3 gaill 13g] @iy 0,64 Jdialy adiuall Led jalas
Additive Model (awasxd! zgaid)) dages aka> e

ol ) Lashy 38 138y VLAY b orgend zdsed Leadiin) Lol L Jaadls
S5l 0.0 % G Jlasy) cuE) L1y Aald dguae g gl an S dshia
oo JB S 100% e ST Jlaia) Wal 5S8 cpaall o Slias o &858 WY 100%
sy soa oY) ey Wl dually ihie e LadSs (e Jlia)) il
(N haall Liad sai &yl

Prob (BF) =0.04 + 0.03 (GA)

D A 5] ) Uilany g 138 5

GA 281 29| 30| 31| 32| 33 34
Prob(BF) | 0.88|0.91|0.94|0.97| 1.0| 1.03| 1.06
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A g 1,06 Jlaal) dainy Le i olhe) d Lgea dnie (Jall daglay
o) 73 gaill aladind Cuinil Uaday (53 pass )

G s iy (S a1 e 1 rpenil) 3 saill i Al slaay ualy 48 (ale JS
(20% - 80% ) s2all (e () 5Sius Aad gidll VLAY ad asan ()5S &8 5l (A L)

A Multiplicative Model =~ Q¥ladi>M 9 paad! 7 39l

Lagl ey 28 4558 ae VLYl Alla b o judall 723 gail) slaie) 2] (e (55 8
Alee aaied Liay 8 g S0y rpendll z3sail) 4 Jadl LS JSLEAD (i (ha
AL o Yo G lady JudiaY) e jpas die gl ddee 5o Yy oyl

Al Ay o) Aagiill (o yal

GA 28 29 30 31 32 33 34

Prob(BF) | 0.01% | 0.03% | 0.09% | 0.27% | 0.81% | 2.43% | 7.29%

delin )l Jlaia) dielime ) 525 Jeall 300 b ilaal & gad JS (3 (JUa 128 b

J8 Jlaia) G35 Y (o) z3 gail) Ol ba BB LS &y DG Prob(BF) dsegdall

Aclil) Ul o5 o Uile adulal o jaly 1.0 (e ST Jlaia) ) o 8 4Dy jaall (g
0.20 e J8 (Sl 5 6 paa ity () sSin YLERY) aen a5 0l 4 58

Prob. Jlei>319 Odds a3 ing A3all

Gl 1 Y3 Ama ¥l 1M a8 5 S 30 b lealls ol Als i il
Salaiins 3 el e 56 &l je 3 Jeany O (Osll) mmal) adsis il Jiny 1368 gy 8
Juaia) () dma JY) Jygad Wiy a8 (555 1 G 4 Ama )Y ) ddla) o2 Al aa
el Jlaia) of s Jal sl day )i JS g il e B3 a1 0585 (oY) ANl b (uSally
Jilie 5ill Ban) g5 ye adgii clil iny 1368 0,20 2 Jsdll Jlaia) G 13 LI 0,75 s
dad Ll gl el JS ae 3 jled & ye )

Prob JuiaY)s OR s ;Y1 daus (Lo Z8Mall o3l A0 dipeall ia g asbuinss in
OR = Prob/(1 - Prob) =P/(1-P)

Prob = OR /(1 + OR)
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Cry )y Jiiae e Tl el syl zdgad Guki g 5 Ues oY

Al el Joa
FRIAN R EIN Axd giall aadll
GA = X Prob (BF) =Y | Log (Odds) Odds(BF) Prob(BF)
28 2/6=0.333 -0.57 0.57 0.362
29 2/5=0.400 0.01 1.01 0.503
30 7/9=0.778 0.59 1.80 0.643
31 7/9 =0.778 1.16 3.20 0.762
32 16/20=0.80 1.74 5.70 0.851
33 14/15=0.933 2.32 10.15 0.910

Ll 5 Tapel il sy 23 i (ke Als 3

P =Y =exp(Bo+B1 X)/[1+exp(Bo+B1X)]

Logit (P) =log [P/(1 =P )= Bo+B1 X

a8 siall 23 paill e Joanin Uil

Logit (P) =log [P/(1-P)] = -16.72 + 0.577 X

Ldany 3 0aill 18 i e X=GA=30 oS4 8

Logit (P) = log [P/(1—-P ) =log(OR)

= -16.72 + 0.577(30) =0.59

OR =exp(0.59) =1.80

Ll 55 Odds () Aadll sda Jy il

1l 05 (e o) Juaal) ) elld Jy a3 Tyl

Prob.=1.80/(1 + 1.80) = 0.643

By Al JiaY)l e Jstre JS5 Ay B e JlaiaDl dad giall D) o34

.(0.778)

(e Badl Cus OR (BF) 4l siall dpaapY) s o 5 kai olall Lyl adall (g
1.78 (& oalliie (pial OR sl A b Jsaal)
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3.20/1.80 = 1.78 Of axi elld e YUy

5.70/3.20 =1.78 <l

kel B 5 (o Loy Aol i (e o Al o
exp(B4) = exp(0.577) =1.78

J\..\;.}Y\ CJ}A.I 65 d.m&\ d\.A.:.qs G.w;)ﬂ\ J\..\;.:Y\ CJ}A.}! Aaladl daall L c.hszj
& (Ohatill/aaly 3l) Jia Gy daa W) A aije ) 5l Jog(OR) e (s sl
s g Bas g Jilall yuadal) 48 2l 3 Ledie 3 ) gladll

Multiple Logistic Regression Model  JJadl @a@}\.ﬂ Sl ¥z dgw

O5Ss o llis Xy, Xp ) o, Xy ST sl cpliin (o paria Ll () 6 3 saill 120
Alalaall GGy 23 gal

Y=P=exp(Bot+ D> BX)[1+exp(Bo+ D BiX)l

Logit (P) =log [P/(1-P)]= Bo+ > B

(oapa sill) Asieal)l @l il dsa s e 4l Z3salll 13¢) 30l L3l (e
ol o5 ST g1 e Wl G a8 X, Xy, e, X o) Al Al il

Aul ey Ay Jul) Jadl A e lld iy (BB sl i) sl el Bl s)
A0, 8 sl sl Zalaad) Al sl ulidll Ae gita g e Adlid Jal e il (gae paail

s JUall
&5« Wagia V1 s pall sl ladl Alls olas Jal sall (e 22e 0 a0 yaail A 50 3
I Y adizall siall Lliey BMI (ebitally Jidiall g &ladl jdise jlaic)

M G 4ls 25 5 Body Mass Index V) 3« BMI
BMI = Body weight (Kg) / [Body High (meter)]* = Kg/m’

Jal g2l G sane ge BMI 2 30 Kg/m? osbiall (o€ Alls & Ay 51l i
rJed g Al Ol jpaiall Alay & Al 5 X 5554l

i (oS Auliia g ol gially 31 el e Jiays 1 AGE

(N (558 S Ay (ED2 Mo/ EDT 556/ Bl 5 (ol ) aalall (5 ginna Jinys 1 ED
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S 4ulias ( PAR2 (2 4)/ PAR1 (2-3 )/ 1 el an) GV ol aaa Jiays 1 PAR
) 4l g ( REG2 wsia / REGL Jledi / S 5all) 48l jaall dshaiall Jiays 1 REG

(1 ] Aulia s (REST (it /g pan) (Sl dilaie oo Jiars : RES
(A e 4nliie g ( BADT Al / daaldl # H8) Al (S Jiay g 1 BAD
(o ] Ao s ((WELL 58 / 588 aad ) salall sl Jiay s 1 WEL

Lpa 5k / CONTI Lalss 3ok /AS) Jeall adlse 3ob aladia) Jias @ CONT
(o can) 4uliia s (CONT2

(e auliia s (SMOKT a2d / IS) cpaxill Jiays 1 SMOK
(U (sl Adiia s (WORKT i / Jand ¥) Janll dda Jiays 1 WORK

R i REY N | N R RENE I R P T S
P
Logit Y = log| ——
git Y= log[ ;|

= B, + B, AGE+ B,EDI1 + B,ED2+ 3, PAR1 + B;PAR2 + 3, REG1 +
B,REG2+ B,RES1+ 3,BAD1 + 5, ,\WEL1+ [3,,CONT1+
B,,CONT2+ B,,SMOK1+ 3, ,WORK]1

P = Prob (y=1|X) = Prob ( BMI =30 Kg/m?)
(Aiiasall) A il ) il de sene Jiai lia X
-Alas e
L (S 4STAGE  enll lae) o3lef pgaill b jela i (of of 4piilly s
‘;mau,su;‘;_s.ui ‘_5_1\_1.14_1}5 dh& EIKRRYS (0) aall g 02 4 g (987 2ic (1) Aal)

0588 Angalaal udind A o) (8 (JUal) Qs e ED el 5 st e 23011)
Al Jsadl

b hae (0) sl g (5535 (5 sl Ala 3 (1) daill 330 £DI

Gy lae (0) Al 5 el (s siall a8 (1) 4adl) 334 EDD
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) sl o el (5 gina O Finsd (0) el LagalS oS As

AU ) yarial) dnaa] Al 1384

A )6 gand Cila gue o Gl Cadie) dall ¢ aiage Aol Al o SAL paa
Oge (il 456 (15 — 49) sexs ¢Laill 2012 5 2009 5 2002 &) sis A5 dunia

A Ul puaall e ) ALYl saa e

sane il gl 4t el THlat A3 (15 — 49) ey Dla g jiall ¢luill 3 2009 ale s Alls
il Jpandl 8 v Lopn clS il 23 gl 134 gl Julail (ya

2009 ple zeue

il (15 — 49) yemy Sla 5 yiall

B OR

AGE 0.077 *** 1.08
ED1 -0.041 0.96
ED2 —0.562 *** 0.57
PAR1 0.166 1.18
PAR2 0.56 ** 1.75
REG1 0.336 ** 1.40
REG2 0.531 *** 1.70
RES1 0.068 1.07
BAD1 0.077 1.08
WEL1 0.00 1.00
CONT1 ~-0.329 * 0.72
CONT2 -0.117 0.98
SMOK1 —0.528 ** 0.59
WORK1 0.02 1.02

*P-value < 0.05 ** P-value <0.01 *** P-value <0.001

2N bl
dae gl G juaid) Yol J sl

g sinall e @l pidall duwdly (1

(ED2 Zeols/ EDT 40535 /58] ol 015%) "aibeill (5 sinsd” EDGD iall A 8
4 jae die 4l ) 0l el o3 g (ssima e s G sindl Jiay @Al EDT O 20
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adla (5 sivaay 5 AV 5 elld (g ol A aalat (5 gias Laalan) Dl Guliie Cus (ga (sl yal
30 (58 Lol (sl 5 s Lagd Ay (ki o855 a8 Logd il iy s e 55
st Al e AR Y (5l a5 gisa 31al (8 QAT ma D 50 LaaliS

(A paitall dpnailly () sl U oS5 Ladie 3l e ol Jltiy) aila

"OSudl ddhie st RES (JUW adall Alal Uk ol el ang
e Aagiill 028 g (g sine e )l i Al RES1 o aa (REST (s fis pas)
4 yoas dddale A0 (e Laalaa) Alal) e Cua e ol el i aie 4l ) Cadl
Logd Al (b o i Ll Lagd <l junial) 48y <l e ¢y ) Adhaie A8 (0 5 AV
dshaial) LS (e 8l pall 8 QAT imay @l (50 LaaliK ol 30 (358 LaalilS (51 aal 5 Jaaiy
LS Ladie Aladl (i olad 4gy 5l dddaid) A€0 e s al e @alisn ¥ 4 jeaall
Jas e Juaials Aol gl ey Lagdl g1 gAY <l puaiall Aoy ()l sluia

il e il A i
[ a8 ) Al B LaL 4 gleall @) pitiall Al (2

nbad) (SN 551y anbita s JUal Juw e ED (sl (s siaall e 2alil
sy el adeil) (6 gie Jiay o ED2 Ofs L(ED2 e / EDL sl /elld 50
6 simsa Ll A 3l pall G ) sl 1385 (P-value < 0.001) Of Cus Tan dlle 4 gina
O3 sl ol et (g g Ll Al e 45 jlie Al A po Ji (055 O @disy e aala
((OR dona ¥ Ao dad ol (33 IS5 ol jall (5 A1 O uriall aas Jilai i Gl
0.57 ) Ahul) Jlain) Lepdl ity Mo alel (g sine Ll () 314 ¢ (323 = 0.57)
Juaiay) 138 o @l lld (a0 5 ol aled (5 sie Lgpal ) @lli ae Jlaiay) e (g
¢ s L Gl JSA s o sl (5 gie Bl ) ae Do i) () (i
Sl el (5 ginsall de sana Cpava Ay 3l pe) JS Jilie (8 dall o3gd DAY il
gl oY) el (5 sianall e gana (panm sl 13gn Lo 8 T ya) 2a O od s

B 20 ) A ga B ldly 4 pinal) il pitiall dpdlly (3

kel (2) 3l b agll Lilia ¢ L Gl Tala) ad 555 () Lile L

(2-3)/ 1 Slel an) (N (558 anbitas Yl aas Jiayy PAR Laiial) 23U
Llle Lsize gi5 (> 4) NLY) 200 Siw 535 PAR2 Ofs .(PAR2 (> 4)/ PARI

O sy S JUilal day i Lpal 0 31yl o ) geda 1385 (P-value < 0.01) of Cus
Ol il pea Sl e JEY) 6 oaal g Jib Lgal ) Qi Dlall i e ST S
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D 3l G a3 (OR = 1.75) Ausa )Y A dad o8 (ol JS5 0l yall 5 AYI
e Ay el G Jlatia) ol s eppme Jainly Ay (685 By G50 ) a5 Jida L
sae 3ol ae Lys® Caeliaine Juaay) 138 o ol | Jlahl day i Ll )5Sy Leie 75%
Jib (553 Ao gena Gaa Ay 3l IS Jilie 4l 2y Al o3¢l AT Ty JUilaY)

18 ikl iy 653 e pana cpanin By (o Lo g5 (151 5ef B siins (3529 5l 255

S il e pe¥) Alla Jiar 55 PARYL sine pe Baad AT il (g (Ll
S5 0s sl 2l il Leadd A5 o a3 5 (OR = 118 ) duman i B o 4030

L) ()6 Lodie Jad 18% ey Ay ot O Jlaia) 212 s e0pae Jlaials Ay ) 5S8
A sinall iy Al 580 Y Tpsa ey 385 A3 ) ek

Ssira il Al (ED2 (Aall) dpardaill iy sisall 2af i paiall 128 Al Jia i
DA (e Lagis il ) rlind ¥ Lild esgina Y iy (EDL cs53l) LAYI5 masl
Crt sinsa 3y shad G Lo 4 jlaall dsladiid Glaad ¢ Lty (31 5 (RR) dpasil] 35 shadll (i
lies culal 1n mam iy A5 Jiall 5 ginne ) i dainall il ol (5 sina (IS
(REG2 wsis / REG1 Juad / S yall) dudl jaall dadaidl) Jiay 2l REG _paciall 2305
el Jsandl Gy A5 jEal (5 sie Jiay cJlall dagalay (i S jall g | A an) 4ulia g
6 siar 1.40 & (REG2) wsialls (REGL) Jedll (e JSI OR dama Y1 A () ans
Sl Jde (P-value < 0.001) 4sizes 55wy 1.70 5 (P-value < 0.01) 4 sixa
S S el & jlae Dlad) gas ol Jlalll (e By ghad ST yiny agiall Gl el
il e g Legd RR Apail) 5 shadll conens Lild (iahaiall (4l 3 ) shad (o )

RR =1.70/1.40 = 1.22

Al uganl s yehad 815 50 1,22 oL uad it o giall dilaie o @Y e
S el e Jladd) (e
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WP Wi{ENE o N Wi [P VAT
Multivariate Analysis of Variance (MANOVA)

Al carend Gl jaie 2mede e 3 ke MANOVA & el daatie Gl Jalas )

o e Tl sl 4l axdiey sl e Bke 58 (35 ANOVA salad) cplill Jilas

K Je )l @l priadl e 2ae Sl &0 Ladie 5 aal g (el pixie Jea Gladdiall

s e aaly IS e ajdie JC5 ANOVA sl) Gk WSl ald gy jad saa

Stlas 15 2w Galll gl gl juie 15 s G o (JEd due e @l i)

OSUy Vsina Ol 138 oJa 4l e 5 . puaie JSI 2 5die 2215 ANOVA dilas @l 52 Sbiadic
el 8 adaal L 13

(et 5 138 (g2l HarYy) Jalatll et it y (il yie) agaal 4dld ¢ puilias 3 dpually

XS il LSl Gl paial e Al AdliRe S8 8 Cladiaall 228 o) (1
038 (e (sl (B ahie B Jon Bus And g Uia Callly s AT @l paaial daally
amie Gl st ) uilade Leie Gl ddliae lajlie) (S Ciladdadl)
AT Cilacinal o3 ¢y &a) ¢l a) o Lot il aeliy of (Say < puaidl
UL s Bas g daleny g B ) Lads 8 Jalailly A pediall ol jpaiall aaes liic ) 8
Leete Oy claaind ods Cida) Aidia iy il alaidl )l 3
Type | Error ds¥l & sil) (s eUad¥) Jae slad 4818 ((dapa) dilea cllia cund (2
Waall ()58 slaa) (salie o SH) 2 jdie JCG05 HAT 2a sl Jilaill Jee die
O gl 1M (Aaasa A Hy pdall duia i by die Ciasy JsY) g sl e
g seds KAl o)y L Julaill Gl gal ol paaiall aae o) ) LS a6 Aaéa
Statistical Awlasy) 48 (5 siwe 8 83b ) el G psid) s3a e JBY)
A WS Jilaill dacalaldl <l puaiall 2ae 1) WIS <Al Jear  Significance
{Pr( p-value < 0.05) — 1} (s (3t cOldaill aal ) geda Jlaia)

g sl e Uadll Jlaial saly Ala golal) Tda 6 of Eald) e (Jall dapbay
Llogl Lol JST 1 paeaine b (i) e Laxie 38 €I & of ade s J5Y)
DA (e clld GSe iy 385 e Taal 55 Y ol s <l il aaY Al dabise dylua
) s e il i Gl

Lo djlie dlia culS L e il asie il Jalas Gl 5y 5 puall (e 4
aaxie Gl Jolad el Le 13l puiall e S dae Gulid e JST gl Cpnaine
A il Al sda ) (e 15 0 5 Caalall (8 A s 5 8 ) jaiall
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Gl Ol Ay gine iy i Al jeday Al il puriall daeie Gl Jalas (S s A L
OY e IS0 ol Jilaill Jae die zlisia) of ellac) (& dall aad o of caaldl
false positive " L3S dulay) " e ST (28 (g 2aa3 Y 38 B 23
T’ Jda T

G5 ol 1 3 deall Al (g fas Les (MANOVA dalat dauba (g 5 &S
Glaaiaall dpluall Bl ¥ Jsa bz dll jlas) selias) alay) il 4c g s
Sl e ST N A0 e Lgraa D3l 5 Population Means

t Lss)

s A 8l LAY Studentized t WA adt

Hy:u, =i,

Hy:p#p, or iy>u, or p<i,

L0 Cus H g g, eddi W eyl e Jagediy JSEY) Judid (i 3l
LAY Seliaa) aadiid HLAAY) 138 o) jaY g (i) aaisall Edal) Slall budll o

T: (YI_YZ)
1 1 n,+n,—2
S |—+—
! n, o n,
Sz — (nl _1)S12 +(n2 _1)‘922
g n+n,—2

Al sl augll & X, 05 Pooled Variance el uliilly §2 (aniy

S gindll ey aaas Al el ol 8 X, 5 IV asindl ey ana

ey Cpttiaad) e il L 75 7 VWS iy = ny 0sSE Ol Bl e s
Oedadl g7 5 of ol )

(XLl ) sanlsdailaa g, 5 g e S 0b S35 ol Ll

by O i 138 STl e gena ey Cpaainall e G OIS L 1Y) Y1

pX1) ana S OS5 Anie e Bl Legia S My sy s el
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l[lll :u21
His y2zss
M= o My =
:ulp ﬂZp
Az il LA daay Lils MUl
Hyiph =
H o p #H4,

Aaladin) USas g ol £ LES) (8 ¢ ULy ) puiiall 2303 & gaim g0 Lipal sy Ui

0588 Laxie ¢ lia) i L sa sdlly Hotelling T2 cliliga [loa) andi Laif 5 L
(px1) Slgaia dapay Ll gY)

i ke Cpaainall SIST 3 jiie jpaiey (J5¥) Al (S5 Laiysd

X1~N(/ul’o-12)
X2~N(,Ll2,0'22) , 0/=0,=0"

"ol ) paaiall daxie s RN

X, X,
X,=| L x, o
XlP sz
jo i Lald el
X,~N,lu .2,)
X2~Np 2’22) , X=X,
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dpall T2 LAY selias) aladiuly odlel duzajdill jlid) o o) YL 4ilé

Al
T? = il X —)?2)2_1(}?1—)?2)
n1+n2
Sl ey s op Gmdnall Jhud Gl X, 5 X, ol G
Ol
X, X,
_ |X _ X
X = 12 , X, = :22
_‘Ylp_ _‘YZI’_

Wl =g, Al el a8 JleSiad b dapel) (i 30
(A sl ey (a pll I3gd B ) s aladia) S

OS  H| =8

n+n,—p-1)
(pl(l’l -il’l ]7_2) T2 >1:p,(n1+n2-p-1)
1 2

MANOVA (lis ANOVA

a8 I ) Gaeaine dsa g Ala &t L) Ge Y ANOVA  aladin) (Saall (1
A il i Wil ) Claadaall praad (1x1) 58 g ana Oy JLEAY) A s

Hy:p=u,=..... =y, k22
H, :atleast p,#u, , i#j

cl=0, i=1,2,..., k O Cpa yisa

U ol as e IS e 65 030 LAY iidee

S.V. df SS MS F
Between k-1 SSB MSB=SSB/(k-1) | MSB/MSE
Within(Error) | N-k | SSE MSE=SSE/(N-k)

Total N -1 TSS
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: . . k -
ool Jsaall GlisSay (i) aainall g diall aaa 8 0 0ls N = Dy O S

kK on , ) &
TSS =Y > "X, N

SSB =

i=1 j=I

X, :szzj
i
25 x

N

i

SSE =TSS — SSB

i=1

A R e

AUl JSEL () S Lgae Jalai Al il

Populations (groups)

1 2 k
X1 Xor | oo Xi1
X1, Xog | oo X
Xlnl X2n2 ------ ank
Xy X, | X,

Al
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=0.8131
M C" = (0.685)(0.8131) = 0.534

112,0.05 =3.841
) gand) Aal) (e Sy JB) Apsinal) agl) Gl prdal Sl (e s
HO . Zl :Zz
2, 3% Ongsine 308 s aie b ey A bl (o) (b e g ) a1
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y =255 -%,)
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DX, =182 , Y X! =6654
DX, =313, > X;=19611
> X,X,=11410

(364
1626

2 2
S =% RN 6654——(1852) =292

n

| <

2 2
Sp=>.% —M :19611—@ =17.2

Sp =D xx, —%Mzmm—wzms

DX, =273, D X! =10697
DX, =423, D X7 =25607
> X, X, =16537

_ 39
X, =
— 160.42

2 2
Sh=D.x —M=10697—(27T3)=50

n
2 2
S,=3x2 ) 25607—@ = 4571
n
Sp =D XX, - o) 16537 - —(273)7(423) =40
n

Aaarall bl Jia Sl Al adl oz A% il 038 e s

S, ()+S,(2) 29.2+50
Con4n, -2 5+7-2
S, ()+S,(2) 17.2+45.71
Com+n, -2 5+7-2

S, +S5,(2)  16.8+40
o +n, -2 5+47-2

=792

=6.291

=5.68
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3 el 211
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0358 —0323)-2.6) (-1.634) (C
B [—0.323 0451 j[z.mj_( 1.822 J_(CJ
~1.634
y= (xl xz)( 1.822j
y =—1.634x, +1.822x,
i) Aal
R 1634
v =% 5" (5 -5 )= (64 62.6)[ s j: 54.5796

’

R ~1.634)
7, =58 (0 -%)=(39 6042)| o |=46359

7 = Y +y, 545796+46359
=S ; _

50.469
laiadd | 5k L
y_Z>O il \..J;\dji}”cé_aaﬂd}aﬁ X saalidll

y_ZSO il \Jﬁ\‘f\ﬂ\t&“ﬂdjxj X saliall

M\J\M@Qigﬁ&j‘a}ﬂcﬁygygﬂgzﬁj Baaliall Lia yid) 18

13 yaall

y=-1.634x,+1.822x,
=-1.634(1)+1.822(1) = 0.188
y—2z=0.188-50.469 =-50.281 < 0
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el A0

g il LRl s ¢ lomn) ol Caila (e 85U 38 (5 sine e sl
Al
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1O

T2 = MW e =M (8.22)=23.975
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1055 FLES) 8 ¢ Jull
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Aglaall Jalo Y1 Jiad ) g olial Jsandl LS iliil] cilS 5 (X)) asansall

JL‘:‘;\;J\):""'“ C C, C3
X 64.5 60.5 58

X5 86.4 81.8 83.1

X3 75.2 73.4 71.4

Xy 81.9 88 86.6

Al ann 8 12 10

‘f’\ﬂs <ils L:“d\ Y EJJLJ\} &ﬂ).\.si.d\ u_a\_\_ﬂ\ _ U:’L‘ﬂ\ a3 59' U‘_ﬁ

1.00  0.5849 0.1774 0.1974
0.5849 1.00 0.2094 0.2170
0.1774 0.2094 1.00 0.2910
0.1974 0.2170 0.2910 1.00

5 el 11

LAS} y23 ) YI3 ’ YI2 (5“,9 BJJAA d\jd iyl u:“ﬂ ‘A.;}: el @Al.AA 45346 L\-’j
gl

Y2 225—1(5_&) = lfcl*

Cl* = S_l(i_&)

ISI = 0.55406
gl = adji(s)
1S |
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0.8508  —-0.4786 —0.03503 —0.0539

_ 1 -0.4786  0.86527 -0.07559 -0.0713
~0.55406| —0.03503 —0.07559 0.62194 —0.15768

-0.0539 -0.0713 -0.15768 0.62603

1.53557 -0.8638 —0.06322 —0.09728
—0.8638 1.56169  —0.13642 -0.128686
-0.06322 -0.13642  1.12251 —0.2845
—0.09728 —0.128686 —0.2845 1.12989

C'=5'%-%)
153557  —0.8638 —0.06322 —0.09728 ) 4
_0.8638 156169 —0.13642 —0.128686 | 4.6
1006322 —0.13642 112251 —0.2845 | 1.8
~0.09728 —0.128686 —0.2845  1.12989 )\ —6.1

2.6484
| 4.26755
2.8755
—8.3855
2.6484
_ 4.26755
y=(X; Xp X3 X4) 5 8755
—8.3855

=2.6484 x; + 4.26755x, + 2.8755 X3 - 8.3855 x4

yi3 =255 -%) = ¥ G’
G = 5% -%)

1.53557 —-0.8638 —0.06322 —0.09728 6.5
—0.8638 1.56169 —0.13642 —-0.128686 || 3.3
—0.06322 -0.13642 1.12251 —0.2845 3.8
—0.09728 —0.128686 —0.2845 1.12989 -4
7.3476
—0.3746
47415

—7.4485
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7.3476
3 —0.3746
yiz=(X; X2 X3 X4 ) 47415
—7.4485

= 7.3476 X; —0.3746 X, + 4.7415 x5 - 7.4485 x4

y23 = L/S_l(&—&) =X G

;=575 -%)

1.53557 —-0.8638 —0.06322 —-0.09728 \ 2.5
—0.8638 1.56169 —0.13642 —-0.128686 | —1.3

-0.06322 -0.13642  1.12251 —0.2845 2
—0.09728 -0.128686 —0.2845 1.12989 1.4

4.699
| -4462
| 1.866
0.9369
4.699
_ ~4.462
yu=(X1 X2 X3 X4) 1.866
0.9369

=4.699 x; -4.462x, + 1.866 x5 +0.9369 x4

el adi

Zi = Wty
2
2.6484
=555 -%) = (645 864 752 81.9) 7 |=68.99
ot a 2.8755
—8.3855
2.6484
5, =% 5% -%,) = (605 818 734 88) 07 |—_1755
S 2.8755
—8.3855
7, = 68.99;17,55 s
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47415
—7.4485
7.3476
’ —0.3746
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—7.4485
7, = 188.08;— 88.53 _ 120305
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Y+,
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23 2
y,=55"(E% -5,
4.699
—4.462
= (60.5 81.8 73.4 88) = (58 83.1 714 86.6)
1.866
0.9369
4.699
—4.462
= 116.11
1.866
0.9369
7, = 13870+116.11 _ o 0
il | 5k L
raad aaina (g) ) 2 gr aalie IS 2a S
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.Distance Measures 4dlwall Ciluld -1
Association Coefficient (4&all) il yill Jalas -2
Y i g3 L Ladd
Distance Measures d3Ludl  wlae
4 uu W Mahalanobis Distance (= sVlee ddluay 4ic jmi Lo g4 ldag
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O g & il el o6 L 5 Euclidean Distance  4:aly) diluall Loyl 4gle
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4 221 181 2 0.0 106 212
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(zﬁ‘) 1| 2 | 3 4 5 6
1 | 00031023 032 | 026 | 025
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