
.r : Transformations eir-f:cJt :3-2

,)) $e t+J ,t*!al ,-bt-.. rl; oil obtsJl ,=+ 4+ul cr_r:dl ,r"+ srt ,rc uJ

4+-U^Jl {.)A-rJl ,lrir .,1 t<j^ cX., \lt l aib;- dJt e.lL:r gis cljJ , a-UL: drl.JlJ!

r+ s,)+1 i q-U^tt &"r-ill ++-,rt ;bi: ,+ r:Ut;.rll ol'lit 6JCt a-iJtu .,,lLi trar

: i-i; *ll ;-rt e^i rr! k$r, il Jl "orrrrlt gll.ili:,ll*t utrjl di,J-: dlJi

: Logarithmi8Transformation : e,,.r-t[rlT eUJ.-Jl :l-3-Z
slj+'ll irJtf ll ,:lllgYt rJ* 4+**r a$,l3:, CltjA OF l"$r ,! dl lra p..rl .t

c
!-)|.: ldie ,,tt:s_: ( * .*U d>Eiyt &u* cJi .9i ) ldt!-r:" u+..r ( ot-.r,^.-:r ;v

gJL.n # r s+-: iJL d: . ++et-:: ,i i*-: .1., q4"+r.",..u1i-,,l-!t of;J:ff J
. {rLbll 1 A.rL:}+ gljsrtt O-:-!e ri-lt

: (3-2) Jur
q"*'- o-:-tt dba ,"'rlS ljJ h,'i A3J,-l Ltill cr;lrrll sr=J (.F^i 4+l$l otjbJl

:a+-pll ; curri."l .r:Jl a, b , c, d 4+-tYl o\.JlJl 4,

4000 43300 1520 89s
8600.' 32800 1610 "', 540
8260 28800 1900 1020
9830 34600 1350 470
7600 .2780A 980 428
96s0, 32800 1710 620
8900 28i00 1930 760
6060 18900 1960 537
10200,31400 1940 845
iss00 39500 2410 1050
92s0 29000 1s20 387
7900 22300 168s 497

112750 369300 204\5

939s.83 30't75 1701.2s

22s4s9 6462;75 340.2s

8049 fJ +.Jl

9'70.75 .t*-il1

228.05 cF-,rb-lt dl;,=iYl
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Ii,)v

L"^:

J.._l

ir\

:;s.j-

n .il

.:-+11

f)
844

#r

!S"r l$ *LJIJI g.;!*Jt LllJSjYlr !--iJl Lr# lut l$ts dlbA J L\
, .*ll, d.,tjl+ll o*+tU,:Ut .!dl alrii..'l

cp U rut,irxl i4F ul +, (895) cro dl_, A 4+llJl a^: ,rl-e!l i.^;i:l .irp
.+j ftr'Jl 4.,i1 dlS;;j;Ul rr l6i i,t!J"i' C.$$_r+ iaiJl ou ,',i,< lilS 2.951823

: .jYl glj'rll .d lJ +JLrJ.ll C iljJl eulJl $^+l ehJ,ill # iri

4.04 4.64 3.18 2.9s
3.93 4.5? 3.21 2.73
3.92 4.46 3.28 3.01
3.99 4.54 3.13 2.67
3.88 4.44 2.99 2.63
3.98 4.s2 3.23 2.79
3.9s 4.4s 3.29 2^88

3.78 4.28 3.29 2.73
4.01 4.50 3.16 2.93
4.19 4.64 3.38 3.A2

3.97 4.46 3.18 2.59
3.90 4.3s 3.23 2.70

.. all..il ,iblllll ou .rJe dtFJl LJil=3 €.l+J *

Square Root Transformation 
-o*rli 

I'rlr fr.rr.*,tl ihyr.;Jr :2-3-2

o-,+ JJ.^ Jl J..r,i rh"i ;o 'o;Lc c.rl:l,ill O-:3 L$r &.J..:Jl lra ,"ri:-;
lc ai oEl,iJl .sl-,_rl * dA$ e r:c cF- (_,;;'*tt Lli:yt at:) ;;rUt drrlrall

ol:t-pll "* Ob +ib-r . oJ- eLiiJ d lul olrr-5Jl .uc. ,i qi.r- AJ6,Jr tcJts+ll

dJ + L$r d,,J,=ill lra alrri.J dJtS.yl+ 4trs , (Poisson ) cr_rl:+ e_j-lu u" .+-lS

. sz = c y .-1i ,gi t-. '..:r,-tl 6" c+bl c+lt- Js +"S

C O-F bl[:-r.r-pl-:+ ej] ra ejCl O-;,! Lric rrl3Jl Jl 4*.rL" C O-F e+-

v+: dJr'$l c't''"; (10) ,l' .Iti $t'tt' cl-f3 L'r:': l:a ' r:ljl dF JSI

V ,'r^ YJr

.€1.11 )i+t Jl r"Jl .J,rr is SjJt j,Jtt \, 9 Jt"+t n;rlir)l ,F-

20
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.-'Jldl.,F

: (-2) Jt:,

Q;i 6et:''..'1 qJ.-,! OUIJI .rs ct;.-Jl,o$.'ill lc ep 6-ll+r qlt3l l:t:!+jl

,"Jo tlJt*ll ora,',.j_.:,',r-.6btr',tl ora LjJIiila,b,c,d,O dcf$lL.a,"^i
. 4jl-9"ir 'o)Jla) fu.nill Otr=3 "+ kj

.t+. g

,'ls+ lJ

I

,ilgi

.l.lc al

dJl'il#Jl '

LJAJ K

\- UJ

v

lr€ b, ..:' i.r I !i::::::l:r:i :jr:'d.,.;l :, d,l . .

438
442
3r9
380

s38
422
377
315

77
6t
t57
52

L7

31

87
t6

18
26
77
20

394.75 413 86.75 37.75 35.25

3352,9 8868.7 n04.25 1124.9 786.25

I .ll
-,auj!Jt

.l.il
, ll-Lgl

J|.' d,qFI cJl+ eUtt J !J:+ i; +-l,alt d,-ilril dtbn oi .)''i drblt ,J !J
dlr LrJrJl _j-,:-l rrc .*S Oy!- dte i-Uitt oL+y t .,,j ,:,.,,- L lilr a-ib:.

*Ut*I.#.,;rJi J\ll !=i r+ 4Jlc'r b, a JJ i-,,:lt,l:*i*r e, d , c &trllJl

* (a ) aJf*ll.rJ_eYl a.uti,Jl 4,+J -.r\rll cluJl dr+".rb )

eilrS, a;lfill r"+ ar=lj 4JJ.tc i,:J,. d +-F A+Jrll .$rJ438 = 20.92844
l.\ta-ra.tr| 

'JSJI 
4..$.rl 4Jrullr

\ 1'

Ja--i^ll

.l.ll
/ UUI

i.l3Jl &tj!+ll ,Je r;;l+iJ| J.i=i "l>i ifu ql':

a b c d ,,:.e

20.9
21.0
17.9
19.5

23.2
20.5
19.4

lg.7

8.8
7.8
12.5
1. ''

4.1

).o
9.3
4.4

4.2

5.1
8.8
4.5

19.8 20.2 9.1 5.8 5.6

2.1 5.3 5.6 6.1 4.55



: ( i-t{t rr'-;Jt ft+i:-rt* rL.r*lD $rrjr .F-rJr 34_2
Arc sins Tra.nsformation

a:trc, ( Binomial) dF\[ €ie.jj r.rbr#I CS t* dlFI tir ..ri.t
1J+"6.J1 lJfj$ !lJ+ lJl.r,rJl cllj .r,..r dj-ld++= . lJL ..*..r Ls,.rlc obl4ll O:S:. : ;dt3ll airJ,.^ll crl$l,Jt alriiub dlb J &-# iJt dfur

. 
''

, 
. ." 

LI.i.iI d4-j dE{ : q

. q=l-p
Pl'q = I

Sin2 h*Cos2 h=l
p=sin2 h

h= Sina J-
. riJ..,qr q.erjr ,.,+,+ .rs i-Li dJr+ rj qJr q{, cL+. cr-r

' i .(s-2) Ju,.
l+Jq c,,JriJ ;-;"dl ,.+--A e$ cdli-Jt ejK.J qJan Aj  Cts* *ryl .l,fr
6xp dr+n # *rb$l fuJ,+t$ ot:s3,r.le t$bi" c+j_r (4b,c,d) ,:gJl*. 

6._,rl

d.l+lt-"I|

, &Utt gr e.r+.ai.l| ;g A+df

abc-a
42.4 33.3 &t 1r,:634.3 33.3 21.9 19.324.1 5.0 6.2 16.639,5 26.3 16.0 2.r55.5 30.2 13.5 11,1
49.1 . zgs 15,4 I l.t

'oi t-*r

drl t-S

itrl
tJl-i

,.f L.S #tl JJ ,1r., h= Sin-t Ji el),Jt .*-^ €rtj,l db.r,rjl d,i3*ur
,tr-r o!, Jr:.rl : .;yl ql3_:;lf

40.6 3S-2 t7 - 2435.8 3s.2' 27.9 26.129.4 12.9 t4.4 2438:9 30.9 23.6 8.348.2 33.3 21.6 19.544.s 32.3 ,23.1 19.5

22



(--'t*
one-way classification Analvsis of Variance :.sl.r ,rrranJ url+rlt ciJri:{-!

u" (t ) t+.1Oi ,"-:"rl db\:SJ^ J +.l"ilr fij+.6Js. g;*-;l. cF-Fl
* {nt) i-c.^+. S ,/r 1... , *tU-Vl ( d J.ll c lat+Jlo *f4Udl) dilc q +^ll

rJ-r+ll ..t' l.S kl -,.-u.i ;sa c,Lt=:-yr 3i orraLi,,Jr 6* oi" 1c,t*u} ) *r.r ,iJl

: .';yr (l_2)

(j ) k+;.+ll-r (i ) 4"e."+-ll Oa,-a (;ut,i^lt ) ;r rill A+Jtj Ji n-g qI*3 : y;;

-L;LJ 4jc 
-r+;-1r (i ) ac,.^+-ll (olrai,i,^ ) cJr-j;ll a#+ qlEj t_r+. : yi.

l*t;; cjr J+'r-, (i ) 4s:.+-ll qrl3 !-J,-.tf : J4.

f,,
= v,=?,'n

ni nt

l+;l+_,r a:t .r+f-1,:l.r;il| 4+"+ gjljjl6lJl g..+.ll : y..
Iy..- I ri,=

j= I
t Y'rr..k z-/ JU

6:lc_1

4r\."St-[

1-6;r d-r,"S

Cr$ cJ:r

!JL

\.r= Llu

J+'JJ drlr liJ A.tlt CJ^+J plJl (.,*t..,-tt L,.,Jl) L..,.t*Jt :/--

ic s +- dS ; iit.ral&:t (c,l-.,1+Lyl)# j-r_.r rt+-, (1-2) *-,,.Jr.r

:tili



\i,, zzr,
, =1:_t'= t i

w =fn, n nr

i=l

. :s^ drl L* i^r !,$ 9," (y;) crtut*lt J .p-* crl ,,,it t$r

'.rqJ g-,ptgll LilJ.-rjYl ,ir;fr;f .Jo (1,2,..,t; c.rlo ..o+.ll ( Fr,lrz,...,p, )
, ( o ) :.-rtt* oJ .l"jt cd3-e g3l;.4.:jiil otc.r+-ll

o j,o )c. olsj ;,J Ct+ (!-ra-n ) !r,,- .iti_#'cltjA da .9o l;l f.:,.6; rfS dF$_r
: e* d:l.nl lia diJ5l e.$ rdl 4r+ Ol f fc. -+- JiS *s:at.ur.r, Jl

4;lcJ

4+t*U

'+Jl

-;1.ri:llJ

Ho I Fr:p2:...=pt
t-S (t) 1t5r-t d#L3. r t-r rJS .,r ,$t-j" :rl+.frl dJt q*Jt :r+$ iLS-I O"

: ,rJr:,I d*l|1 lL;:iyl+ r& bri ll fi;u r,,"t,r

* -pe3 4l'-.,itl u.rJ fd p ol* .lr.ll iF t kj .rlc ole-6-!l _j+-f i;S"* .fd
513 6-ri-:- -;U l.,.; crt-;=-!l r.ia 6il ( ., = u2 : ... : u, ) 6i Ur:gt t.r1,

f"-, Lu ip;i.1sL ob" d t drtcJr-ll J, ( pUf hri^ll rA u drF )JjS
cJ- a-rlJsi*l 6fu e.i>.ll ald ;s{,J ;li .}diilt gfu la,U,lt rtiiL-el- u4J J$SI-J

:+ o"l cru;,Jl crt+\n 61r.:.1 aJLJ .JiJ . n:^;irilJ crt+ll uc, *filr.l e{1+j Ds
il

|&
si =:-I (t,i - r,.)'

f\-L j .: _:\
-t I +q- ; ' rr : I i

sr'=;)(tr1-lr)t 
, i. , , ,r

ti=*+ (v,--v,)"

: jr (Poofed ) F+-tl ,*til| OI-r

...(2_5)



srlifiJ{f

(2-7)

: i-,lllll iil,Jl drii*l+ 6t +$r

o '? ;'ri3 ';S+ o' f
' 62 :,n16'f, =rr(Vr.''Y...)''"

a2 i n, o'F, ='nr(E: fl..:)' "

02 = fl, o' v; = r,(1,'- f ...)'

: a..;Jc, ( t ) * Y+ ( t-t ) !-* c.t+-.rr ^rr"' "" 2s3Jl J9c J\tlllr

'-<l g*

. ; d JirB cf as, ui .;;-,.uI *a,
,, r', (nr =.nr=...nq =.rz) . .Lisll,:lraLi^il .ue g3L3 ilf-,,r.! : ibr>^,

: ,j.lSl ;l 6fu -!ri3ll u'l.i

1I
o'='In(1.-V..12t 1u \^i'

I -r i-l

+# usi or iJiri #l cAr urt+ (2;8) : (2-71 ,ii,4,at iJ",5 J cq=3
.::.. :: --._. I

Of i;Jl Ors Ol i-* t ri .t1 lr+ ulihri ! {2-8) 4+*tl "4: 
{2-71AiJ*il': , . ,: , .- , .,- tl.)t .', 

2

-f)'

-,1.,lr6i ali 0"t a:lr:

: ,rl3!t a:5tt

a q.a,rJc C

L-x (t) _rt

62 -*t
5l-e6-
e"i+.ll lrr

ir- d-F
f ol ot+t

6, -(q-
F_

I t nrv,t-1ft:i''
n..

LVu
,i=t 1i

2-e)1,$
N -tu,=,

w_r2
- t i-)

t?-

62= I t''t-17' n(Y-,.-f)'
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:a
. o_*

d
EJ'+'
7)'

. lri-^a * eS l;;J u-,lil'* \ll,y $J ,l-fl* ( E ) i4l61i V1

dful r.|Jl ir r$l ( F ) o"S oF Oi ,S+ Ls.\^ Ltl ,)t I ull 6jJE^lt dlJ-'$

. f d.i-i.J c*, dJl i';;J Oi -r* 6i to":'

.r-,,ri o+* J 6j'+ dlb d$r . ( F ) 4:j-i <i*."i+c}ill l- 
"J" 

qt+S-r

. Cfl+.I| uil$ J+fi qF,

: sa CJI +.,p o:tS l:J : ulu

Ho: p1.: p2 = ... : l.r, :

.:lrplt d! rl3d- 4J.:Jix o.1A sr oi! o 2 p+-l +.1$ -r"18 ,#3 islii liJL dlr:a O!'i

1:pt1nz+... *n : 3a t*'r- tJ;$l'4'S( K)
: JA o,2 ,sil jF3"tl -,rp y-riill ati dt:

ZZtyu-y.>'
7 i=l i=l

O- =-------------N-1

'. up l*il {^ei ef 4ile €lbn 0! (2-10) . (2-8) , (2-7\eJl Dtr A e ;s

, ,.i err=, g-tt
I I(rn -rJ'=Z l{tu -t,)' +I 2(',. -r..-)' ... (2-i1)
ijiiti

. *JSl| ,:tlt.;+:)t ,-!q-r" er"F.!+ IIty u -1..)'

(olca.ff) ci+.$ r-lilr crblpYl crt*p.. g3 ;.,-n+ IIty,i -1,.)'

(.,trr,";.tt )otqytt gp olslsYl drL".-r. tr"-.1+ IIty,.-I)'

-.-l*,*e-r crt+ll djJ ar*u,ll ,&tln ll l4l.+ kl -,1+ (2-11) l$l*Jl itr

s,t,=i !--dr ,-'" crllul&Jl # diilJFiy ,JStl clLr.rl eJ"F & a$5I| ri$ ,.r"

!-*jl u"..c (c!LrJ^+.I ) crf-l,trlf cJ-L*ri. eLrl-,pirl crb-r t-r.il f-lt+ dJt

rJiJ . (r,.-.oJ,.+-) i+" dS r.Jilr a$t slilJsjl c.,Lr.l t_r+- 4+I Ul..a" pl-X or.L-ll

......(2*10)

4
*J !i+I'l

3 ;t-l
tilE Jr

c*'r.JJ



II tvu -f .F:II v,i -f,)' *II ({ -v..)'
tJ

'" 'io;ta[

'|'
';. '. :;,.).

F rid.'-lai: t*t,' ljrJ v" .
i

Y- . - .t-.* e).y ilin-* a;3ur tjl; L"&L dS Q , W ,;l;pi&" dljl etS lr!

a.:Ut'.4-.,}t O'tl dr;AbJl a;_!l a-. _1r "b 
UO" ds -.rtrt3 ( g;ts C+-1" )

' '"' si-r. F 4;j-i:a'kle-rr,tt oi, (o*W a,; ) u"*.. ( -n)l ,+ 1-51 i--{
,ra ;era[ a;^+J cd:u;] ( ol = o! ) C,:-.U iJ:Ln ;tg;,1 d e-xr^tt !+l lfu?'

. F 4;j-r fe-f OA 4,JcJ Lll+ll i-!,i., u."t-ill !J,.tll dil'l o ,' ,o | 
-j=tl

L-r+- ag U5j $ Lii:t-i -tl.rYl g:L.n -is:l 11r .llr grll, d+l.Jl tllL .ri-.

,i ,1itr'.r:' g* a^;l-:i (-iilr ol-.jd t-r+.: dJ# i,l*-l.J

@
i.F+

e:-:l 1

.D,|lC

- : l, l .( e,^,tL .'a , ..- Lili6^Xl ,'S- /2-1 1) aflU^fl, ,f: ,r! l;i i*lcr'o)se.: titiul ;fu {2-11, e
':

r 3o ,LJl ;l*ll !-:Jl .p c,l.ut*loil p'$ c,Ul5l -JSt sl,{-*ll 13,^+-

brl ''rt c+;l t, \^s1 u.r,ilt jilr r:.;A_e tji^:i tiJ dyl , LLty, - y..)'
" i : .: r :.

I lrro-Z f =II V"1*\ -Y..f
rl

tl tJ

: e+'4i Ar*J-i ;lr*,gtL+ ,*iis=Jl o+L*ll k-L-r iP dl crLilSl t-r+. ,i L*,

' -st<
' Ll. -

j =Ilitf -nl*g-Y )]'

. ,, =>t li4-t )r +4vtt-[it{ -7. ptq -v f]
1,, ,; i ,, ., . =flVu-y,lr *2ZLV1-DV, -r )-II (t*V.f

Ho: p1

drt+J d

oJA.J

rlrf, , -l

grt-"=ll .t
L ...:lr o

,rir, 1i

! i'::
withii , between

o'

\-\.

F_
I_

..-- * , .,., {.Bi t Jilr - ,rlSX i

(2 -12)

=f rro ,i -1,)'
1\-L i j

2"t

_a__. -' --_T'"n



i*..,rll o31 clir O 2+rsrtt oJA cltr o ' Cn+"Jl u,ltnJ ili^trj"q _r*" ul_,rgrij La fli^llJ L*.rJl Oi qF
,JJ L"S A..,,tll o.lA b;;S-L: F er-f tcJ ti,j

( .trt. I #-t+,tt -r,._rii / ( O* ) +.t+,lr $$F F
t-r-"+. iJ* i,rrl-nll >t i: OI.l LJt*n _* ( atcr^;-l ) e+Jt lLj ir_rS | ,,.,.,
.F +L.oJl +"'r oil l+riirhr c > zero'ip o ' +c JJ t-.,u ( .x ) ,rL+-*
,i.Ut*rVf €JLs,ns dni.tiL*.,,r..db 

Ob 6J#s F criLs f.,! .sli 6j+r+r ys-
. C.d+-lt u,li iF il_e:,L c,!*ll OjS u+

-r.-sl ursl (2-11) .r.ur .,, 6-dj.Jr .ar-r_.r$ s"r..-J 4$$-tt +-, .,*r-, lidi€fJl r-* ) ao -*- ,Sf g;f +ta ra.;rs c, ci, Vri c,l*,- 6J :J,a*

: eyK-r

2Z b, -r..)' =I I yn' -(I IuY'l: .. .:(z-tz)

(C.F ) j.Jtt+ or+!r 
",a* 6 rC r+ (I I vu)' - f1.. i..<fr*=; q'stt ,;l 'ie

- ) 6l+d irc .:lt{p'll t-r+- (correction Factor ) E+';l &r*. *,n ol_r
: O "(+" (otc.ar ;^lt

...(z-r+)
,;+t crt+.>.l-f t-r+- C* ue1.r^+ 1 crt r"*-I'i ..rbJ*ll d*lJ*r*r.11t_r+-

: A+thll 4+_ll 6lr ri ofO ,:tUJttr +. ,r" c.fr;r.;,J|

II (vn-.4)'=I lZ ,,'-+l (2-15)
i.: I ,

fJJ ellxl (2-2)r!+Jl or k*^:-r afu ').cl crtsrJt 6t!,.il 6rt+-r oL3J.-I ,l
:rtj -;l;"^ld,Jt$l dlt3 d*+ ,r+
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blr Jrr-l drliil J:'ls: (2-2| 'J:+

,(crut j 3&$l) a+l-r+Jl F o'* 6^ ')-i Jr+Jl e t'r*tt[' a-'ts a::lii^ 1+-r

irt-c crLe *+Jl LElr iSJF ti ]. H" ,Ja!;l,s U::'J ir -Pl.l 
4+ **ll t'l'f3 l-tlt'l

jc :ks:Y! 4!-,^ a+'-+ a;l;:-l ,Jfu l.ii6 l.S le-'Lt-* IJ^+-J'Urtt t*;t t3t4

olcr^+ll dEtJ'at+/ LJ^;.,.,i, ol, ;r*l tPlill '{jLi q5s ar"'L*Yl 4'irilnJt

c1'r1f e:U+l LJ + a:^ Lr;t^ '*lsjl al'qll 1-;"+' r"s-rt+ d"r+} l:a ;
erll a+Jr.;i';i ; q-.rJl -F-,lt g" cJQ &t+l '-Ar uF tJp L-v ' ':le--r^;Jl

aJ+ !;> *r. 9 
LJJL' olslt l-l.* 4+-r: cs3k slg '*ll tllt +$-'d

, I dr\,eJr.+J

"l5iL eU: Lr.af. f ul 'Lg+ r--il r-13 -11*J u.,.1+11 JC"3 ip; ;1 i-iJ'- u"" rr) l;a'13

*j .;.t-t, *J*+^ Jri'U ur1 ars!;r3q'll 6lral'i'Jl 1-,'1'4 
iJAl':!o 

'-!S 
t1i cai r=13

,jill+3 a-;s 19$l &Ul c.,t;ji^1 o tr-#-* a-cJ'"+ JS J[i- G=Y fJ^l'-ill l-riul-l:

g 
-a:J+iJl d d: &l-e dJUA ,;i ; i,, ' "rt ':'i " 4+-.,p"r 4eJ -4'J' 

l'- +-o q+
.. . ,

cr. tr .U" &t" ,Jsl a'l! lJtil ,J o$b eitia .-,ls li! l*i ' aJlllr d'$ 13'-3'

J"rt s *^;3 (6*-rt ) O*Jl,- -*J c"r i-il3 arat'lo eJS ;;'Si*'-e olJl*lt

. ti-) "jil:- l"s..;-j;J +l-'lft cj*l+ '-r;L;J 'rd +-SX

ir.gjl ,

tJ+,-t
F gsl-,3lt :

,iJ.t*rl

r--.SI a_:S

( t 6!".:

21 0;,

(CF)

, )61

II

i cJl . .ltiY9

It (:

'ic 6L

gr-LJl.1rtar 
.

Sources ofvariation
(s.o.v)

a,-Fl rrbJt
Degraes of

freedom (d.fl

JtirrsJl 1Jroer

Sumofsquares(SS)

;l*lJalt lal9;l
Mean squares

rM.S)

E

:krc+otl +*;
(between goups )

tt-rl1 ,i steeepll jilr

t-l

N-t

ssc=ET +

ssr=I[Ly,,'-t- -

zlv, l

-"' I
Ifr, 
1

Msc=ff

MSr=#

MSG

MSw

L!
Total d9ll N-1

SS ,,2 Y"'
1i 'u - N



lnr
l
j

i i'F

rrlc ruul ('r.L3Jl cl+lr:'j i,rLill alt ill :l-4'2

Fixed Model (Mode 1) : ( I CiJi'jJl Ji ( c4r:Jl ) r=ill eiJA:Jl :l-l-4-2

g-, o-,!| C , B , A op, (e3 c$r t+'itl) c/s'Jl ..r t cltjl Oi '-t'JrJ

Oj-Fll J.-i. i.:+ dLia gls lil Lta ,--E1 cf "-,o:-r rly (y ) *j, ilJ* Air.

: cF-rrc. .Ji .,r++ 1-]a; li)'3lt ,ilS"l! uFlJl ebtll

d ,t#" p o,yhi" L"i* U'+lt ejrl1 ijSL dS{ LrFlJl e3j^ll $;ri 6i ' I

., . '-llct tJ"

li-.t<.r. - ulJ d I ++ f+l gi furl..i4 ai$ll dils^ll gi ) ot ;+--it *l-ir-t4. 2

. eJt t+'y iSY .r+ ir6" \.-=)l

Ho: Fr = vz: vt 
: ,ra-r a!:;ll l,--bJill Li

Hr: Fr + ILz+ Vz

i.+-r- ,r*e-g Eiyull e+ p i -tLtl cl-'':1!:-,$l C Oee' Liii L-'r

.r!:_!ll o.rA

,.+ lJ, irq aull-Ji.ll .I

1+ l_i ,,p--7*o,-ru,=,,,

t,+ t-S.iF P cp l"ti -+ 
a-lJl *trl;:Yl 'II

Ti: $ - Fr , i: 1, 2,3,... (2.16)

, 6J l-i++ ( T3,T2,T1 ) -lho+ ^io '-ihr'' 6i gI

Fr:P*Tt
Frz:l"t*Tz
l'[r =P*Tr

, UllS^ J ir;lt : o$Jl,-ll 
'++:j 

.iblJFjlf ,i *frg:tt s',n Ti ui

: 
".)1 

d,F iFJ^* d"lJijll o$ J-r i 4$Ul -*.b ro T' ,ri'i

(p, - lt)=' o
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c1-; lia3 . p put r- .'j rl k+ G* ,fl "EJUI cJ+*r ,y' i*nij.. I o:r

: a:i gi elJl L..,i^ll aJ-rU OrSi stL-Ji"lt Ofu (Ti = -ri-) Ors t"$t +:l i!-)-

It: Fr = Vz= Vr

c"i Ti ai Uj ljA !-\ tX , p.uJl 4;;;s J*.,il.J Ji.i tajJ'*i tra ;.t.,
. Ti r* d,. t dlEA ,j ,sJ W cp & -+ 

i;tJl ,:lst;s:)l d"i d-J!l 6 i-e3,";.

-U-;a LJ*J+I fi9.i y,i #l ,-ljr ,-r[i i iiS- lJl dU ,] l$l+i:l 'SJil Oyl

OJSJ- tr^'.J djjl !--f^ ci:- tj-* i't-l-rVt ola .;i L-.j o2 ,+l$-r p i o-irL

: ga *t^Dli;.)l "rAJ 
4$lJ.'iJl di.iD\ii)l l-3. U pi * Y it frtl r.:lsl-.;*jl dltjn

9.; : Yii - tl, '. ' '.. (2-17)

rr.< o-/:L t--rl^9 t;'+t t{-r$ cFrir,-l 4J:lJ-i'11 ou"slt U-a3i .ll d^n3

, : ,ojl:il dS,il! ei3"Jl ir.bs dfu !lc-l . ilii* oU:!t ora .-r:3-l' o2 ,r$r

Ytj: iri + eu .... ( 2-i8)
, ai e+ (2-18 ) q!(2-1,6 ) iJ.rLJl u;r"r,6r.r

..........( 2-1e)

:=13 *,1!-l Ut:ll cl+Ir3J +E^Jl eiJ,.ill .9o ll:
Y,j:P+Ti*e;j

Fixe'd tl

e+ n-.1C

Oj-Fll L"Jl

&,*..

lr.l<.:' gf,

*r*a]

T, = ttt- lt

lrr = P*T
Ftz 

: P*T
Ps = P*I

I r'=
t=1
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: Random Model(Model II) <II Cil i unFlt Ci:cjt :2-t-4-2

Jl-icYl .1.L4 i'U uSl: E iUiil nFtS.Jl .,lo l:.t.3al d,lS +LJl AIJJI uf
: aJ$iil il5*ll

kf 1Cf lir u.,i'.rJ1 diL5.ll &ils lil L+ i-iJ,- d H'J OJ*tJl 't=i,Ji u'J
& . 

^$fr;r 
itire Jli:.J r +:lt-l ,rls^ll C+^+ \J* Ct 3-+ Y tJl*i ' ti-il''iJl 'J"ij

oi ,J: fr ;st erl, crlu\,L (5) iil ii;sL ,JS iru $15. (+)r*-+ JiE ll dJ+-

i*,-1!t 6it-s^tt ;,i r.rn t*4.:-,.,+* dt i-tiill . #ts. (10) t:,ll t:r rr. dls"I rre

i-rjt dils.$ o!s+ LiD[d')l U'"-"] bl-ial ,:r-f;*-l 0'11S.!l tlia' g" i'i. l3*o '{+Jc d
uU 4rrler (C.i1.tt ) l;d-lt .tl$t ,s *l$BrYl irc dyri-Yl #..J"-';l' ljrSL J.ii

: 9 i;ilyi'll d,J;l;:f:I €1..,r ,

!!=F+Ti
Yii:Fi*eU
Y,j: F+T1 *q; , i=I,2,3,4

j: l'2'3'4'5
L .":tq S+lL 1jF * ; sLl #lgl C.l-* iF vlr.i" i't- i*-.';fol 

'rils.ll 
;l L^r.3

: o.! L.S *y; oa2 6i3 oaz .la cr,l$-l p r-jrL

^rI
on' = E(lu, - r7' = : ),0t, - F)'' t]-l.

csis LK l-;aS oaz uls l-lS3 p J-p ir i sJ ol$EiYt e-ru o62 gLl qlo,

iJL-+.r.J 3 iJ-+.6 lr..,ir p 1 LJ,$ dd$EiYl ,..i J! ,pr3,J liA-, rJ#S p i *-r c''LU::Vt

O-#: L.u-rcj ts, +p r,i ,.F-l+ l.:'--6J onz -+li'o L'r'-'; .9-.;'-:'i

,'Jl i,.:Jill Oir ql'-l P i cl+t dXil clUa ,x*J.i, F : F i clb onz =ti'o
: * lJ \t " , OS,i IJLJI .ra ,r'i b r.r5i:-

Ht6

H r:o u

2 
=Jb

2 aj.-

O* jJl i.ul3 oe F

:siVls,)-ei ..t' J61 L u-rX Oi OS"J Ll,o 3JF.J

Jl-,ii.l 'lJ-j d$!-r +,f+l clf; crl-.!i er. t.- ,rtrL: ,:i ' I

itr&ll ei-r:ll.9 (+.tt) .:".tttt 6il':Jl

: ggiiJl a*:tiiil .J.J$L L6+ 4sir'*1 ,-L'i,-iDBiYl ,J\ '2 ^

J"-r

L)l

.Jb
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(Ti) i--Jl*il ,pi -urfi ra !J+xl d). -ildl ;Li calllg!3Jl ,lr-" 'l 4l\. g.i ((1

6!3^ill ,i 'rr. f ...11* ,.s Li ,6rrluj drU-iJl ,iJli, Jll+J gLJLJI Ji'E ijJtLr

. oe2 
"trllll 

6F -,:.fr Jn'i$l ;il;tp'tt

s--r 4-i-)J1 ;.J-Jl {..Jii L-r-i,* it\i6ll ,-}rJ-j g}3'r os i-..t*il F i"S Ji ,r# * ((2

6G a,ol3,Jl otiiii ^lL i Li ,c.,l^lLJl crl L "-li .:tu .,* 4litill 
'l;I,':'l3l 

il\-

.:L-Jt*ll -,1ri: .rS i+.=,t* OF,-ti Jfu ii-Xl i qkll

: si)l5J i.t 4. ;;y-1j C,J-ldl ;; fu'16J1 Ci-i afu dllX

1l
) ^. . ? r\- , .t

o s- =LIF, - p)'= 
; L ll4 - pf
1 i=l

,", rlS LIS 1;*5 o,0.2 ...,6 L"lS-: F J-l- p i ,J- 3l-DiiiYl f-t oe' Otl "Jt,
.r-,=i ;-,!*, r i r+$ l*r"ir F i cl+ L.iXiYl .lt J +t39 lu3'o;+5 Lr i gf 6ti)fi'Yl

)..2
..,'l-i . 6 

"' 
=)ti* ,..,F L.:c,; /4 -+ p di qr--, lr,r oz- -+-)tu Lr'c

o\ r g-i La +:ii-- Jl *+*Jill urti ajoi [r i ct+qjr)i;i eluAr'.t"J ci-t Lr 
: Pi

",t 
ii\.:ll'dLSki;-r .-F

H;6'=i*

H :o '*l*

: Randon

Jl-icYl LL! i

6e *il i-s.

,r!" , *itr;o i

Oi gF-'* F
i*rJYI JilS-! -

i.,.,;!l Jils-l

,.ri! *Jo: (6.+

Fi:P+Tr
lij :Pr+ei;

Y,i: P+Ti-

U ..,r:"1 l++i

6,c'=L\A- I

csts \-K t-+5

'o-.1L-513 r 3-.,1-

{.J FJ: t-' ''

dt ^:--itI ,

U .^

Hr"6 t'+'

,;- ci'-Sl '':

Ti-MD (0, Or 2)

elttl otJil *91'lt oliir

6t- !-1 tJi;J a;1a1V'b Q?
_z()T 

't)t4,JP) lt q)'-

t
ZQ=L (pi-A--0

!0 -i r +tlult oto-i:

AssumPtions .:L;lr:i!l

The same steps 4i.1LJ1 crl*'l u-iiAnalysis J=b"Jt

-2r-:Jl o';r.(. components E.M.S

o'1 
2 +ro'1 2Tr'7 /,.i

6-- +r'' t-1
_2

H,:Or2*0

Ho : Ti :0 ( for alt t's )

Ho:Ti#0(forallt's)

;; -*1t t, i jll
Hypothesis tested



: (-4 4i
et*sl ,J fj)liL/t tlt,y sto s-l el*yl.'':L,*s gliJ 9;+l

or rX fa;b lJ* .,Xl 6lu.lll c:IISJ (Universities)i'L'b LF^ tf e\-=)|l

:,uJ (2-3) dr+ll

'r"4')l 
aru Ol'el d ;lLJl d.,let 41 12-31 ,Jf'tt

'y$
drJt c).,,

:l&

bts
trdl

57 57 65 71 69

62 77 62 68 68

79 95 92 69 83

67 s7 63 70 6s

69 79 89 85 50

319

337

418

322

372

y.= 1768

,i .(crf-t$f) cil,eJ +.$ iH+ riJtll i5i*' ;t4it3 .l*lsl. I c$=: qJ3':1 j'o:vrllalt

I{o:pr:Pz=...=[rs ;i;-;ill JL's'l

: olYl ,-r.1* * (2-U ,(2'1, , (2'13) ciJ" t J'*ili{ :d'll

, 
- 

sSr= ,f:J:r9:*;i#(te' 
lttovY' 2s

ssBetween **::,';fi-r#1tlrrlr.;.r€ 7142I ts -(r768f /Xi

SSe = SSWithin Universities = 1825'6

: ,;yt (4-2) ,Jrbll ,.J lJ oA oi os^r #J$ll L!L3 ci:r+ uf! +:lo-r



-$rHlJi-ltl

'(1:2) i".Jilll c,UbJ ctt+,ll .j4tr: as1(a-2) ,!+
S.O.V d.f S.S M.S

F

Between groups (.:,L,41)

Witlrin groups(Error)

+

20

1391.44

1825

347.86

9t.28

*
3,812

Total 24 3217.04

1e j\i*4 (4 J20) !ts ,u:=._rrt (F) Lr! Oi .+, ( ,jJll cj 3 .J:+Jr) F cJ:lr+ cr
4-$ u. J,,Si .)."i (.J-r$t d 4+ ,ii*Jt (F) ".$ di Lq_, . Z.B7 ua 0.05 a:,il-

or .il*rrtl  +.J C.r.,;ill ,j-l-ill .ti ,i.+ lra; Ho+;Jill 9:._,. Oii! nJ:.+ll (F)

r,ultrll ,Il': iJ_:+ ,l i> tr:*ll (F) i^,,t *l' (-) L)Jl tj,;J dilJ ir"Jj,- dJJs

i_..6ill ota .,Jc oJy.ll
:

f 6-tLL_: "l:rl r:V\Jl Oq i?iUl .:Ll*ill cJrlr:ll {-J+L: L}3'r cj.c' ,+LLJ/iJtj-

' ,.' ..)oi (2-4) cjr.r+ll

I .+ rl.:X crLtti-Yl #,J- 4-Js dS J,! 1l i;"Sll irL:l F lfl /1
1 4.i Fill crLLli,,Yl i$ U- 4^J!,jS.r. 11 "r..'l ,JF$n d l.{ 12

. 1 LJ"iIl sL1-ir,"Yl a*s u" 4+!r ..1S. 7 iFSlt uJ* i lll /3
. I 4+ +lJ diql€l]-Yl fri, & +",s cJS: i/4 il.<lt e.r;r,: i tr) 14

r L.jL"3. i-cJN cJS or cll:aU,tl rrc rJJS'j C5_J-r_Flt a^ g^Jl : ab.r)\,

:,u:i (5-2) cJ:+Jl u+ t"s {1-2) ;qj+$ cull d.jts Jt

lHl c5

dKk

,i .{au

SSe

SSI



J*.)l
#Jt c)t,

Jl.l+

bts
oAl

rt arll tlt4 iillll d,l+$ iH# (S-2)rJr+

69 72

90

60 65

508

322

497

57 57 65 7t 69

62 77 62 68

79 95 92 69 83

67 57 63. 70 65

69 79 89 85 50

y.:2130

SST = (57 2+... + (65)2 - enqz B0 :3742 
:Jrr

SSBet.(Univenities) : (fiq2/B +e6r2/4+(508f/6 +(3n)z/5 +
(497).17 _(2t30' /30

= 1539.217
SSe (.Within Universities) : 2207 83

:.u.rl (6-2 ) .Jr+:t j tx ursj- +rg *r-r iJ:"+ oti gtc'-r

.<.rtgtlt ..:s.t lrt .lllti Fo.os",rs=2.16 d;+J:-r L;ilr i,, J,tt .f-*t F a".i drl

'.: I

:i1il tl
ll

{c.rtrtrGlr CiJlJ ile eJv75-2 J.9.r}r c,Ug Olr"r,r }fr

Between groups (c,t',!|I)

within groups(Enor)

1539.2t7

2202.783

384.804

88.111
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