
I 
ACl 

1JVIVI 9 

fl1"i1 L~"i'lt..( ~"l13J LLt.J"iU"i"l'" 

h~ur~rien.~')L'nL~~ti'U.TI~~"il::1i'n1"HL';lnLL"il..1 t L'U.nT~'Yl~HHl1JiUJ11~~1'U.~::'V\"h..1 
'II q ... 

I ..,j .1 ...~, I I .... A I ... ... ..,j .... .... .... ~ 
fl1LUGW-n8..1a'8..1u~::'.lnn~'Yl Lll LL~i1nli11..1n'U. a'11111i111 L ~11i1 8..1n1~~Ln tnnu~aa'11Vi'Yl1i-n8..1 

q 'II 

n1~tlfiiiin1~ (treatment) -n8..1a'11ln~11'V\i8111nn11 flm~1fl1111LL~i1n9i1..1tl~::i'Yl~~a 

-n8..1n1~i'm~1a-1111~ 11LL~i1n9i1..1n'U.'V\i8L~ 'V\i8flm~1~a-n8..1n1~1oin1~La-~11LL~..1i1~ 
~::'V\ 11..1 L~ n tl~::n11 fl mY1 'V\i 8 fl n ~1 ~a n1~r1 c;1 a-8u u1 a1 'V\ i'u 1 "Ji'n u fl '"1 'Ji~ ij ~a~ 8 

fl1111a'1111~nl'U.n1~~1 

L 'U.LL~a::i1mh..1 L 'V\ ~1\i L ~1a'1111~t'IL"Jin1~'Ylli1a'81J t L vl e:lLl.JitllJ L fitllJ~::'V\i1..1LL~ 
a::fi-na..1fi1LU~ t1 eth..1L~n91111 1~d

1

'hh 'V\111::a-11~';l:: Li'Ltl'U.1~Yi'1Ltl ~"il1~m1i18ti1..1~ 
'II 

L~tn'.li8..1nun1~'Ylli1~8..,mnufl'"L'JiL~Ii11~ .ff'U.LL~m~1"il::Viui1ij 21 n1,'Ylli1a-8u t n1u1 

LL~ a::~1 LU~tllJ L Yi tllJ [.11 ~'" ') LL9i a::i1 .ff'" ~a'8..1 nu n1~'Ylc;) a'81J'V\ a1 tlflf-.1 ';):: Liili1fl1111 
A ~ ..r I ... " A · ..1 .:.. ... , ....... I I 

fla1Ci1Lfla8'U.L Vi11-n'U.8ti1..1'U.8 tlnfl1111fla1Ci1 Lfla8'U.LL1J1Jfl I 'U.'U.fl8';l:: Lli1~1J "LL~i1nli11..18 £.11..1 

ij'ltui1flnJ" L~ 8fl113J LL~i1n9i1..1J'U. L~';l~-.1 a'113J~";h '13-iij t11i1Lii1ii~a n1 L ~1fh'V\'U.Ii1~::iu 
v q 

\tu a1 fl ru~ . 05 a1'V\flJ n1~'Ylli1 a'81J LL~ a::n~m fl113J'\.i 1-;):::LlJ'U.-n 8..1fl1111 fl a1c;1 Lfl ~ 8'U.LL1JlJ . v 

~ 1 ~ 8 0.05 a1'V\i'lJ LL~ a:::n~nt 8 U1..1 l ~nli1111 L~8~';)1~tU.1 LU'U.na 11 fl1111\i1';l::LiJ'U. ~ 
q 

8ti1..1'1l'8uwct..,n~m"il1n'V\a1u ')n~m';l:::~a-';)~11a11L'V\a1 ~LiJ'U.u1n111nn11 o.o5 LLa::: 
'II 

L~3J;f'U. ;f'U.n1Jn1~'Ylli1a'81J~L~1l;f'U. el'U.~"il~-.1 n1J.., 21 n1,flli1a'81JLU'U.Ba'~:::~8n'U. 
fl113J'\.i1';l::Li!'U.-n 8..1 8 U1..1'1l'8 ti'V\rt..1n~m~';l:::Lnli1fl1111 a3J L 'V\ a1 LU'U. 0.64 [fh'U. 1m 11i1 [J p = 

1 -(.95) 21 1 L~8n1~'Ylli1a'81JL~LiJou.aa-~::: i..1LLa'c;)..1 L'U.i1mh..1 ~'U.LU'U. 1t.J1~l~~';l::~Tl.nm 
fl1111U1';l::: L iJ 'U.~ LL 'l.i'U.8'U.-n 8..1 n1~n~::'Yl1~ 81';) ri 8L oiL n 1i1 fl113Jfl a1 1i1 Lfl ~ 8'U.LL1J1J ~I 
• " """ tt ..., d ~ f{'Q..<I d da cv o Q..ot .d L~~ 

fl80U.-n1..1 a-..1 c;)..1'U. ou.n1 L ~1"il..1 fl1 fl'V\1 ~a avnrm.t 'V\'U...1'Yl11'\UJ ~flru'Yl~::li1u o .05 ~:::'V\11..1 n1~ 
'II v .. 

'Yl9\ff8lJ 21 fli'\1 
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[J1 7 "Jfit~ 

Ser Ronald Fisher ~fti'U.1f11~el'l.J~~n11i1'VIi''l.JiJnJ'VI1L"li"U.U L'YlflitflUL~EJn nT'a-.. 
1Lfl71::~fl11llLLtl7tl71'U. (analysis of variance) L;itJULL'Yl'U.~1tJ ANOVA L'Yiflitf'IU'li1EJ 

l~L 71L~tJ'l.J L fltJ'l.J'VI Gl1 tJ ')fh Hl~tJ l'U.L 1Gl1 L~tJ1rlU rl'l.J7::i'l.J''llel'11UtJ i1flty~,)1 LY.n::L';l1::';1'11 

t~ tJ ~'l.Jft'1'l.l.ft'B'l.Jft'1'U. n111 Lfl71::~fl11ll LLtl7th1"U.LL n';l7'11 LU'U.L 'Ylflitfln17B Bn LL'l.J'l.J L ~ B 
'II 

' ... 1 .t "" "' tl d • ..1 ...... "Jf1 tJn17'Yl~ ft'el'l.J ft'lllllil~1U U'l.J'Yl'U.L 71';J::Vlfti'U. 171 tJ Gl::Lel tJiil"ll el'l17 LL'l.J'l.J'Yl'l11 tJ'YI ft'~ 'Yl L 7tJ n 
q ... 'II q 

n111 Lfl71::~fl11ll LLU7U71'U. 'Yl1'11 L~ EJ1 (one-way analysis of variance) 

.... 
1 nTi't1 ~ iUllJ iUJ &I Gl ;)1'" . .... 

l 'U.n17'Yl~ ft'el'l.J t ijft'el'l1 L~ el'U. 1 "11 n11~1 Lit 'U.n17(treatment) LLGl::L 71 LU~tJ'l.J L fl EJ'l.J 

' ' ' ..1 ' ~ ""' ~ tl tl "' fl11ll LLiil n lil1'117::'VI 11 '11 fl1 L\l.Gl tJ"ll el'l1 n Glll'Yl '11 ft'el'l1 n111 L fl71 ::'VI fl11ll LL 7 71 U 'Yl1'11 L Iii tJ 1 
q 

el'U. tU11il1 ~ L 71 LU~ tJ 'l.J L fl tJ 'l.J fi1 L\l.~ tJ"ll el'l1 ft'el '11 n ~ lJ 'VI ~elll1 n n11l UL 1 Gl1 L~ tJ1 n'U. 3J 'U.ij 
q .. q 

fl11ll ill~uftn ~ilil n'l.J n17'Yllil aB'l.J t i1'VIi''l.J n7m"ll B'l1 aB'I1 n ~ ll ~" '!.bltJ ti'JJ e1 a1tl~ 
q 'II • 

LL \i 'U.el'U.L 'VIiJ el"U.n'U.n'l.J n17'Yl~ ft'el'l.J t n17'Yllil ft'el'l.J t el1';l nn ~~IL a£i el'U. 11 L iJ'U.n7m W Lfii:IY"ll el" 
'II 

n171 Lfl71::~fl11ll LLU7U71'U. 'Yl1'11 L~ [J1 1 'U.'Yl1"n a'l.Jn'U. n171 Lfl71::~fl11ll LLU7U71'U.'Yl1'11 

L~ EJ1B1';JW';J17m111 LiJ'U.n17"ll EJ1 EJ"ll B"n17'Yllil ft'B'l.J t i1'VIi''l.JiJru'VI1~ L~ EJ1"1iB'I1ll1nn11 ., 

ft'B'11n~ll 
q 

l un111 Lfl71::~ fl11ll LLtl7tl71"U. 'Yl1'11 L~ EJ1 B1';) ij L~ Bu 1 "11 n11tllJu~"ll B" aB'11n ~ll 
'VI~elll1 n n11 tiel tJ flf" ';1:: el1" a" n"7::i'l.Jfl11ll LLiil n ~1'11"11 el'11 i1 LLU7a a1:: L 71';1:: l "lf k LL 'Yl'U. 

~1U1'l.l."llel'11L~el'U.l"lln17ULl'l.J"i n17UlJ'l.J"i k n~llel1';JLLtJnLLEJ::~1tJ~1BnlY7 L"liu A181C1 ... 

LLGl::fi1Ltl.~tJ"llB'11tl7::"1f1n7B1';)1i' PA I p 8 I Pc 1··· n1n17tllJUi~LLiiln~1'11n'U. l~ij~Gl 
LLiiln~1'11'l.J'U.~1 LLU7111 tJ l~n11i'11 L n Iii LL~1 L 71fl1~'VI'l'l111fi1 L\l.~ tJ"ll el"tl7::"Jf1 n7L 'VI ~hU';l:: 
L rh nu nTiiUtn'U. 11 n17Lfl tJ'11 LlJ'U.L 'U.L~ e:J'U. ~ "11 n1-a-tJ DU~fh L "'Lfi Iii fl11ll LLiil n'ih" L "'iT;J:: 

'Yl ~ "e:J 1J "ll lJ ~ ;r1 'U. q ... 
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tUill~ ~1't.d1.:J 1 U ANOVA thHJflf.:J el1.:JB.:Jtl.:JnTl<f.:J a'llli~~1WV\ ~1 FHH.i1.:J 
q Q q M 

(tJni1 ath.:J fi.HllJfl~li'VI ~1 tJa'fi1UnT'HU.1ULLqj~::flf.:J) LL~:i1ANOVA L8.:1 LmtJU La-ii El\4 
q 

nTl'tl~a'ElU'V1~1tJa-fi1Un1"nll' a-li~~,!1ULLU.:J 1.itltJflf.:~n1'VIU~~1tJ 'J L-rlu "Lli H0 " fltl 

~1 L\4~ m.h::"11'1n'lLL~ nqj1.:Jnu 1 UlJ1.:J1~ Juf'l El El ci1.:JUEl tJ'V\it.:~n all "II El.:J i1 El ci1.:J~qj1.:J Ltl 
q 

,1ntl'l::"11'1n'lli11 u~1 Lu~tJ ( f-1 ) LL~nqi1.:J,1nnall~'" 'J 
-- q 

1 U n1 'l'tl ~ a'EllJ a'llll ~ ~1\4"11 El.:J L1J ij fl11ll LL~ n qj1.:J'l::'V\ i1.:1 a'El.:J ~1 L\4~ tJ fl11ll 
q M 

LL~nqj1.:J,::flnfi1'l::'VIi1.:J a'li11~~1ULLU.:J LLlJUijfi~'Yl1.:J'VI~El 'LiJ ijfi~'Yl1.:1 Lrl mhu 1\4~1 L\4~ tJ 
'II q a 

ll1nni1a'tl.:Jnall 1 un1'l1 Lfl'l1::~fl11ll LLU'lU'l1U"ll El.:J'VI ~1 tm all Ho ElT;Jall L 'VI ~11 Un'lm 
q q 

1~nLti tJni1 t1ci1.:1 ~1L\4~ tJ"lltl.:Ja'El.:J nali'V\~Elll1nni1 a'tl.:Jn all El1,fla1 tJrlU'VI~elLL~nqj1.:1 
q q 

~::V1i1-:~nal1 
q 

L ~1,::L~li~~U1n1~1 Lfl'l1::~fl11ll LLU~U~1U't11.:1 L~ tJ1"11 tl.:Jn a llqj1.:J ') AN OVA 
q 

"11 tl.:J n1~1~.f1~.:1,::LL u::1-hqi e1 ltl 

a'llll~i1 L 'l1 La elnall i1 el ci1.:J"IIU1~ 10 a'1ll nall1 ULLqj ~::n1'l~ll LL~::rh'VIU~n1'l 
q q q q 

tl D u~ LL~ n qj1.:J n Ua'1ll LLlJ lJ tl1 L1l ij ~ ~ n1~tl D u~ ~ LL~ n qj1.:J nu a'11 ~ ~ _!1U 11.:1 f) el 

f.JA = f-la = f-Ie Ltlu,~.:~ LL~::n1~LL,nLL,.:J"llel.:Jfi::LLUU1ua-1lln~lli1flU1.:Jel1,tl~1n!Ji.:l 

LLa-~.:~1u~tl 9.1 t11ij~~n1~tlnu"lLL~nqi1-:~nu H0 LtluLfi, LL~::a-1llnalli1eJci1.:Jfl1, 
'II ~ q 

tl~1n !I i.:~~tl 9.2 Lrl el J-1 A ' J-la ' f-Ie LU\4~1~ LL~nqj1.:J nu Lrl mtl~tJlJ L fi tJU~tl 9.1 LL~:: 
4 ... ... ..I 1.... . ..I 1 ..I.J11 ~ d 9.2 6JJ.:J'W,1~tu.1nlJa'el.:JLL1.JlJ"llel.:Jn1''HlJtJ.:ILlJU (L~1 "ll'fi111LlJtJ.:JLlJU U'tlU Ufl11ll~a'nfi.:J 

'II 

fi1 Lu~tJ L wu.:~i1~1 Ltl~ tJULLtl~.:~) 
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A X XX XX XX X X X 

r.t 
-
XA 

B X XX XX tX X XXX 

-
XH 

c X X xxxl X XX X 

~ 

Xc 
')U 9.1 
'II 

A X XXX X XXX X X 

~ 
-
XA Pn 

B X XX ' XXX XX X 

.t 
-

Pc XH 

c X XX xt;- XX X X 

Xc 
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fl:LLWU.~L~i'UOT'itll)u"iflci1~L~r.l1n'l.l. L~1~1111"H1U1L~'I.I.eltH11'1.1.01~mL~tJ1rl'l.l.rlU'Y.)O ') 
i~ 1'1.1.0~11 LLa:rr~~hH~·,uo~fl1111 Lfl [J~ LUW'llel~tlll mEJ1 (reaction times) 'V\~m ~1~1111~fl 
1"Jiiel~ ~ E1 EJ LLa: rJ\1 fl ~ i\1 L 0 Iii fl1111 LL~ 0 c;i1 \1"11 El \1 LLc;i a: i \IL 'l.l.ellil~1 01~ L~ EJ '1.1. i' aJ '1.1. L iJ 'U. 

'II 

"1i EJ L ;i';l';l~\1"11 EJ\1~11i1~111 EJ 1~L~ EJ'I.I. L"ll EJ ci1\l L~ EJ1rl'l.l. LLc;i a:uflfl a';l:LLU~Ltl~ EJ'U. 1 'I.I.01~o~:'t11 
q 

2. 01~LflEJ\I LU'I.I. ~~'V\i1\lm~ 11 ~1 Lil.~ EJ"ll El\10 a11i1 El ci1\l LL U~LU~ tJ'I.I. ~:'V\i1~n all 
q q q 

L'V\a1Ju L~1L,jfl11i!W)\Ii1 x A, x 8 LLa~ ic J\I'V\111i1~~1L'V\iiEJ'I.I.n'l.l. LL~i1L~El ,u A= ,u8 = .Uc 

i~dlil111~ L ~1 L~L~[J'I.I.L~ [J1 nun1~-ioi1 El ci1\l LLUU "11 aJ'I.I.LU'I.I.i\1 ti1iru~';l:ti1itni1n1~ 
q ~ 

Lil [J\1 LU'I.I.~~'V\11\1 0 a 11 LU'I.I.01~~:'Yi El'l.l."ll El\1 ti~~11"1r19i01~L tl [J\1 LU'I.I. ~~'V\i1\l uc;i a:::u fl fl a 
q q 

.. ' \'1 .. .r ... \'1 .... ... ..I 'I 
~';11~t\.1.111El': ~~';l~LOiil"ll'l.l.fl1 ,UA = .Ua = .Uc LLa::: ~1111ti~111"1r1liln1'HUEJ~LU'I.I. f10tl'I.I.L'I.I. 

~111 0 a 11U~:"lr1 O~';l:::L~ fl~ LL 'U.'U.L 'V\ il El 'l.l.n'" i\IJ '\.1,~1 Lil.~ [J"lJ El~ ~13.1 0 a 3J i1 El cl1\l';l~L,j 
q q 

..I ' ... ... .d ..: ... .. ..I ' 
LU tJ\1 LU'U.';l1nLLCila~fl~LL '1.1. 'u. El01i11'u.'V\'u.\l [J\11Jti1~11"1r1~011LU [J~ L U'u.ll1 n~:::'V\11\Ifl::: LL 'u.'u. 

"11 El~ LLc;i a~fl~LL 'U. 'u. nfl~~1El 01 ~L~fl1 Lil.~ EJ"ll El\10 a11i1 El ci1\l~ Lfl EJ\1 LU'u.';l10 ~ mh LU~ EJ'V\'d,~ 
q 

2. <R11flt'liD\Ifl11~LR'i1t~R'l13JLLt.l1th'l\41 

1 'U.Iil El'U. dfl t\I.El1';1 t1 0 t1111i1 fl~LL'" 'u.L rl [J\1 L u 'I.I.El ci1\l L, .f\1 tJ 1 "u.n a 11 LLa:::1~'V\i1\l n a 11 
q 'II q q 

'I ..I ... ..I .... ' ..I • ... ' .. ..I .r 
~ 'u."ll m:::YI Yllil ~EllJ ~11 lllil \i1'u. L 0 [J 10 lJ fl1 LU.a [J fl1Cil EllJ fl El11 ~El\l"n'u.lil"ll El~ n11L 1J EJ\1 LlJ 'u. 'u. 

q .. 

ria1~Lnlil~a_!1"u.ti1'V\i'uo11YIIii~EllJ H0 : ,uA = ,u8 = f-Ie 

ri El'u.~'u.L ~1';1:~ ';11~ m 1 01~L fl EJ \1 L U'u..f11 tJ 1 'u.O a 11"11 El\1 fl::: LL 'u. 'U.LLc;i a~i1 L ~ tJ 1 n U 
q 

~1Lil.~ EJ"liEJ\1 i1 EJ ci1\l n1 L ~1~11119ii1fl11ll LU"u.LEJ o.Wwfi"ll EJ\Ifl1111 LLtl~tl~1"u.LLa~~hu 1m 
q 

s 2 ti1'V\i'u LL~ a:i1 EJ ci1\l LLc;i a:~ a a~liLtl"u.o1~tl~:111 tu."ll EJ\Ifl11ll LLtl~tl~1"u.tl~~-n1 n~ 

L rla1'V\1~i'un1~tl~:::ll1m~~ L~1~1ll1~t1~1ll (pool) 'V\a1tJ ')(k) 01~tl~:::ll1m~1EJci1\l LLa~ 

'I .r ... .d.tl tltl tl ......... 'VJ • .r .... ' 
L'l.l.lilel'I.I.'I.I.L~1:1J'V\'I.I...lfl1 "i:::111nl."llel\lfl11:1JLL ~ ~1\1. ~:::"1r1n~ ~\IL0~113J'u. Lll"liUnu H0 11 

L UW;)~~'VI'iEl Lli 
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1 ..r .. ., A .d I I I .d AI 

1.1.~ EIU 1.1. L 'VI L ~1'Vf;)1"HU.1 n1~L1J th1L1J1.L ~::'V\11\ImUJ"ll eh1fl1LUa U ilUill~11 H0 
' ' !'I ... ., .... !'I I tl .d:-1 .......... d .... ,J I I 

LuW;J~\1 111li1.1.Lu1.L k nallll1';11n ~::'!1'1n~'YlLu1.LLEJnan~mnu "11'\l~llllanu'Yl';l::na1111 
' ~ 

ll1.Lll1';11ntl~::'!l'1n'lL~ U1rl1.L ~::an11n1~LL';InLL';I-\In1~"lfn 911 El ci1\l"ll El\1 X fl11ll LLU~tl~11.1. 

"11 El\1 X L rhn1Jfl11ll LLtl~ti~11.L"ll El\IU~::'!I'1 n~~ LLU\1 1~ U"ll1.1.1~"11 EJ\1911 El ci1\l 

n1~tl~::111 m~~~ ~~"11 El-\1 a~~ El s~ ';11 nUL ~1 ~1ll1~n L~i'un1~tl'l::l11 m~u"ll EJ\1 a- 2 

n1 H o LiJu""i" 

ns~ 
X 

th::lJltu 

i\IU r'h l 'VI,~~El\ln1~tl~::111 nl."ll El-.1fl11ll LLtl~ti~11.L"ll El\IU'l::'!l'1 n'l n1 ~ll ll 9i~11.L 11\1 
~ ... 

LUU';I"i\1 rf\lffEl\ln~llff::rlEI1.LLWU-.1n1~Li:lt.J\IL1J1.L~\I~ElciL~ll Elci1\IL~n~1ll n1 Ho LUULn';l ' ~ 

1~ u1il~1i'VItt\I(L "Jfu ~ X El ci1\IUEI U'VI rt" 911~ ~ n a \I Ltl ';11 nfl11ll LL~ n 911\1"11 EJ-.1tl~::'!l'1 n~) 
n1~tl~::l11 mth~::'V\11\In ~ll ';1:: L 'VI ru;fuL 'Vi~1::11ll1.L';I::~\I~a9i Elfl11ll LL~n9i1\l"ll El\l~a n1~ . ., 

tl ii u9i ti 1 n 1 ~ tl ~:: ll 1 m,.:: 'VI11 " n ~ ll a'" n 11 ll1 u lu n a ll ~"';I :: ri ElL i L n ~ fl11ll, 1i 
;.J • ~ ' 

ffliL'VI~ffll~atl'VIi'ullu L~1';1::ti~L~1i H0 
~ 

I ~ 0 ~ 
3 fl1,-LLU"fl"'llih1~fttnfltlih1fl1ft\liHh1 

L~ El LU1U1.1 L fi UlJ ffEl-.1 n all 911 El ci1\I'VI7Elll1 n n11 fi1 LU~ U"ll El\I'Yl n fl::LL 1.1. UL1U n11 
~ . 

fi1Lu~u~1ll (the grand mean) li'ityan~m X L~1';1::L~n171J1n"llEl\I'YJnfl::LLUulu'YJn 
n all LLa::'V\1~~1 U ~ a~1l1,]11.1. 11.Lfl::LL 1.1. 1.1. fl:: LL 1.1. 1.1. L~ ') LUn~tiL~ ~1ll1'lnLL~~-.1i1 Ufl11ll 

~ ' 
LrlU-.1Ll.IU.';I1nfi1LU~U~1ll, (x- X) fl::LLU.u.LrlU\IL1JU.Ltl';11nfhLU~F.J~1liL'Yi1L~ n1L~1 
LLti\1 Lilu.~EJ\1 thu (1) fl::LL uu.Lrl U\1 L1JU.';I1nfi1 Lu~ u"ll El\lna11911 El cl1\1"11 EJ\12Tu.L vh L ~ttu~ El 

' 
( 

-) 1 .d 1 .... I d ~tl I d 
'V\1 X- X LLa:: (2) fl::LLU.U."lleh1fl1LUau"l.le:J\In~li~1ElU1\IL1J£.J\IL1JU. L ';11nfl1Luau,-1:u 

L'thL~ti'u.~e:J'V\1 (x- x} L'l1~1:u1~mL~~"Lii"d 
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{x -x) = (x -x) + {x -x) .......... (9.1) 

VhlTHU.1fl::LL~~"lleh1L;"11JL'll'~ 2 13,4 (XA= 3 ); 5 16 17(XA= 6 );LLa:: 8 19 110; (XA= 9 ); 

.ol = 0 ... 

L1Je:J X = 6 L;"TW~Ufl::LL~~ 9 : 9- 6 = (9-7)+(7-6) = 3 

L~1"1111~t1Li'"~~ 9.1 oW911~1 (1) n1~1~fl111JLLtl~1.h1~~L;"::'t1e:J~L~th1fl111l 
'II 

LLtl~tJ~1~~£im.itJ~::~1i1 {fl111JLLtl~tl~1~111E.JL~na1!) LLa:: (2) n1~1~~L;"::'t1e:J~fl111l 
'II q 

LLtJ~tJ~1~~ij e:J~tJ~::~1i1~11lrl1J~a"lle:J\In1~tJ~U~ {treatment) n1~1Lft~e:J {n1~ 
L fl E.l\1 L tJ~ ~::'V\ 11\1 n ~ 11) fl1~ 1 nL SS10181 ~a 1J1 n"lJ e:J\1 fl111J Lfl E.l\1 L 1J ~E.l nrh a \I fte:J\1 ';11 n 

I ~ .., ~ 0 Q; I I ~ 
fl1L~a E.J~11l (grand mean) L ~1~ e:J\1 L ~1J';J1n E.Jnn1 a \I fte:J\1 LL~ a::fl1"11 El\lfl111JLU E.J\1 L1J~';J1 n 

alfscores _ 

sstotal = L (X- X)2 

-;nnft~~ 9.1 ,::i.i 
'II 

.......... (9.2a) 

L~e:J n; f'le:~~TU1'1.l.fl::LLwu.l~n~1l~ i I X; f'le:~fi1L~~E.J"liB\In~1l~ i LLa:: k d]~ 
~1'"1~"1Je:~\lna1l 

q 

';11 ni1 El ci1\IJ\I'VI1l~ L ~1';1:: L~ ft11J"ll'~~ LL~n ~1\1 rl'l.l."ll e:J\1 ~a1J1n"ll El\ln1 a \I fte:J\1 
q 

alfscores _ ., 

1. L (X- X) 2 
I ~a1J1nl'i'\I'VI11~"11El\ln1a\lfte:J\I L1E.Jn sstotal 
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all scores 

2. L(X- Xl ' ~H~1J1nll1r.JL'U.n~11"11eh1fhi\la'el\l L~r.Jn sswithin 

k -

3. L n; (X- X) 2 
' ~~1J1n~::'VI11\In~11"11eJ\In1i\la'el\l L~r.Jn ssbetween 

sstotal = sswithin + ss between .......... (9.2b) 

n1~LLti\l SStotal L U 'U.a'el\1 ~1 'U.';l:: rl1 \1 a \In \1 n1~LLU\I ~1'U."ll eJ \1 ~ ~ 1J1 n"ll eJ \1 fi1 i\1 a'el\1 L ~ L ~1 

lil~1';)a'eJULL~~::~1t.~."li£J\I a'lil~ 9.2b e1 ci1\1Lmf-~lil 
'II 

1. ~~u1ni\I'VI1IIil"ll eJ\1 ri1i\l a'eJ\1 Lilt.~.n1~11ilfl1111 Lil r.J\1 LU'U. J\I'VI111ilL t.~.n1~1l1 La''U.£1 

-n'e111~ 11ilm.h1fl';l1nn1~Vi';l1~m1ii\lna11 
'II ~ 

2. ~~u1n"lleJ\In1i\la-eJ\Ill1r.JLt.~.na11 
~ 

all scores 

sswithin = L(X -X)2 = :L<XA -XA)2 + :L<Xs -X8)2 + ... . ......... (9.3) 

' .t .... " ..: .f :'1 ..... d 'I 
Iii el';l1 n'U.L ~1';l::L "11 r.J'U.LL 'Yl'U. SSwithin lil1 r.J SSw a'\I'U.Lu'U.n1~11il"ll el\1 n1~L 1J r.J\1 L1J'U.ll1 r.J L 'U. 

n a 11"11 el\1 fl:: LL 'U. 'U.LL~ ~::i1 fl1111 La'~"ll el\1 fl11ll LLiiln~1\ILiil ')~::'VI11\Ifl1 L\l.~ r.J"ll £1\1 n a 11 ~'U. 
~ ~ 

:'1 " 1 d ,J..,. 't: .. .. .... 
Lu'U.~H~ a-::'Yl EJ'U. Iii r.Jiil~\1"11 eJ\1 n1~L1J tJ\1 LU'U. 'Y111 eJ r.Jiil\1 Llil11(inherent) eJ a-~::';11 n £J'Y11iVi ~"11 eJ\1 ~ ~ 

'II 

n1~tlDu"i~ LLiiln~1\lnt.~. n1~1.h::111 mfl1~'t1111il r.J~1 Lit t.~.n1~~ ~u1n"ll £J\Iri1 i\1 a'eJ\1 R1'VIi'u 

'VI it \In a 11Liil ') £1 ti 1\1 L ~ii lil111L 'U. n 1 ~~ \1 a'1111 Gl ~1 w:i1 fl1111 LL t.hU11 'U."ll eJ \1 th::"lf1 n 1 
~ q ... 

L 'VIii el'U.rl'U.R1'VIi'1J'Yl n n all ( O"A
2 = lTa

2 = Uc
2 = ... ,j eJ a'1111 Gl~1'U."ll el\1 fl1111 L U'U.L£1 n~t.~.lf"ll eJ \1 

~ q ~ ... 

tl 
.I VI" .I ,.1..,. ' 1 d " , 

fl113JLL 1u11'U. )L11£11';l Lliln1~u1::111ni.'Ylliln11 lilr.JL"lfeJll"lleJ11~';11n'VI~1r.J ')n~ll fl1111 
'II ~ 

LLtl1tl~1t.~. ~nn~\la'1111Gl~1 t.1. ~ Ltlt.~.fiTi1ll nt.~.nu'Ylnu1::"lf1 n~~ eJ a- 2 (~" L3.iiii1~ e1 r.J) 
'II q ... q 

3. ~~u1n"lleJ\In1i\la-eJ\I~::'VIi1\lna11 
~ 

k - -

ssbetween = 'Ln;(X;- X) 2 = nA(XA- X) 2 +na(XB- X) 2 + ... . ......... (9.4) 

' .t .... .., :'1 ..... ..1 ' ..1 
Iii a';l1n'U.L ~1';l::L "11 r.J'U.LL 'Yl'U. SS between lil1 r.J SS bet Lu'U.n1~11il fl1111 LU r.J\1 L 1J'U."ll £1\1 fl1 L\l.£W 

na11i1 a U1\11::'VI11\Ina11 ~'U.a'::'ti eJ'U.n1~Lfl r.J\1 L1J'U. ~ij a tiu1::~1i1(a a'1::';11n a'Yl~Vi ~ 
• • 'II 
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"lJEhHHmTnJl)u~) 1J1nf..J~~113JLL"n~1\1"1JEhln1'n.Jl)~L" ') (~1111Lfl£J\IL1J'U~\1Ll:J'U 
~a-;nn~113J LL"n~h..1~::w:i1..1'h L~~ m.h::".!S1n~) 

2 ss s =-
df 

~::a ni1 a\lfl1 LtntiTVI'l1Jn1~1h::111 m~1111 LLu~u~1u:€unui1 a ti1..1 L ;a..., L~ £J1fl a 

n-1 LLa::a\lfl1 L«~tiTv\i'un1~tJ~::111 m ~111"11 a..1~1111 LLU~U~1'U 1 i'l un1~'Yl~ «au t tiTv\i'u 

«a..1fl1L~~£J~Li:Jua«~::~m1u~a (n 1 -1 )+(n 2 -1) 

a\lfl1L«~~Lft£J1"1ia..1n1J SStotal f1a~ma1"il~1~'V\'l\li1LU'U n,otal -1 L~~1::i1ii 
;e~,J~ .... ~&.~ d .cl Q..ol 1 d A .:J .do Q..ol 

n-1 a\lfl1L«~'Y1Ln £J1"1Ja\ln1J~113J L1J £J\IL1J'UL 'Yl £J1Jn1J~1 Lua£JL".!S\I L~£11 a\lfl1L«~«TV\~1J 

dfw = niota/ - k 

L~a ntotal LU'U~a~13J-;'i1'U1'U"lla\ln~mLLa:: k LU'U-;'i1'U1'Un~3J ~1V\i'1J ssbet "il::iiLYl£1..1 
.::.1 1 .d 1 iiCII Q,; .::i I d I Q.oO I A 0 I 

n1~L1J £1\1 L1J'U111n"il1 n~1 Lua £.1~111 L ".!S'UL~ £11 nu 11~1 Lua £J n a11 "1 a £11\1 (V\~a"il1'U 1un a 11) 
~ ~ 

dfbet = k-1 
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~1~i'un1~1Lfl"n::1{~'11111LLthtl~1'U.L~ ') -;11'1-1.1'1-1."11 El\1Eh1fl1La'~L;El11i11~Wifnu SSw U1n 
A=~ A .... .... ....... I .... 0 ..al • .... .......... 

';11 u1 u EJ\1 fl1 L a-~L SJfa 11 a-11 Vi Ulin u SS bet L 't11 n u ';11 u1 '1-1."11 El\1 a" fl1 La-~ L 8J1 El11 ~11 Vi Ulin u 

sstotal 

dftotal = dfw + df bet 

5 n11tht:aJ1mA'l1aJLLthth'l'l-IILUU~elG'I11aTw, F (Variance estimates and the 

F ratio) 

ti1 L ~1~1~ SSw LLa:: SSbet ~1UEI\Ifl1L~~"ll a\12JWil111ft1~1J L ~1';J::l~~El\101~ 

tl~::111W.fi1111LLtl~tl~1'U.~~El\l't1~~EIU Ho: f-lA = f-lB = f.lc n1~tl~::111W.fl1111 
LLU~tl~1'U.1l1UL'U.0~11 ( s; ) LLa::n1~tl~::111W.fi1111LL1.hU~1U~::Wh\ln~11 ( s~t ) 01~ 

th::111 W.fl1111 LLU~U~1UL ~ fhd'f'l El 

n1~1.h::111 W.fl1111 LLU~U~1Uil1 U L 'U.O a11 • 
fl1~th::111tu 

.......... (9.5) 

ssbet = 
dfbet 

.......... (9.6) 

'~ ....... ~,_ ...... 2•""' '..I 'I' .... ~ 
ua r.Jfl~\1 unflm~fl1~~~';l::EJ1\I El\ltl\1 sw n1a\I~El\lfi1L;l.a u111 u mna1!(~~El1J1\Ifl~\lfl1111 • 

"" • .... ' ..I 2 • .... ' ..I 
fla1~LflaEJun1a\I~El\lfi1L;l.aU(the mean square error) LLa:: sbet n1a\I~El\lfi1L;l.au 

~::w:i1\ln~111~utiityan~m MSw LLa:: MSbet ~111~1~u 

ti1 H 0 LUU';J1\I(,Xufit~ lliijfl1111 LL~n~1\1';11n~an1~tl~Ui) ~1 L"~ U"ll a\ln~119i'1mh\l';l:: 

tn aL~ U\1 X LLa:: s~et ';!:: L tlun1~tl":i::111 m ~l~hh LB U\1"11 El \lfl1111 LLtl~tl":i1U ~ 3j El ~ 
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th::~1~1 a 2 LYf'n::u::Jun1'ith:::IJ1W.tfi:IJ1W.L~E.11rlUL"JiUn1'ith:::IJ1 ru.hH.J S~ LL~:: 
J\ltHh1fl1'i';l::L 'Yhrl'l-1.111 tJ lw;j~~1rl~"ll Eh'ln1'iLtlr.J\ILUUn1~~:1J ani1U'V\tt\l n1 H 

0 
d]u 

L fl';) (n1ii~~ Lfl~';l1nn1~UD~) ~~U1n"ll fl\lfh ~\I tn:J\1"11 fl\lnT~Lfl tl\1 LU'U"ll fl\1 XL fi E.JUrlU 

X ';l::iif'i1L'V\ qjni1LL~:: s~et ';1:: L'V\ qjni1 s~ ~\laJULnuni1aii~"ll a\ln1~Lfl E.J\IL1.1Un1~~:1J 
n1'ii Lfl'i1 ::~~ a':IJ \J'i rn"ll fl\lfl11 :IJ LLU'iU'i1'" L 'i1 i fl\1 n1~1~"ll fl\1 n1~L U~E.ItJ L fi E.IU s~t 
rl1.1 S~ ~\IL~E.Jni1el~~1~1'U F ~fl'Yl1\la'ii~h-rlmiJULfltJ~iinu Ronald Fisher el~~1~1'U F 

LU'l.l.el ~~1 ~1'U"ll fl\1 a'fl\1 n1'iU~:::IJ1 W.fl11 :IJ LLU~U'i1'U ~ L iJua a-~::~ f) n'" 

er~'i1~1U F ih'V\i'un1'ii Lfl~1::~fi11:1J LLU'iU'i1U'Yl1\IL~E.J1 

.......... (9.7) 

" !'I "" 2 2 ::, !'I .1 .1 .1 .,1.., • rn H0 LlJ'U';J~\1 sbet LL~:: sw 'Yl\la'fl\l';l::LIJ'l.l.n1~1J~:::IJ1W."llfl\lfi11:1JLL1J'ilJ'i1U'Yl:IJflE.J 
'II 

u'i::~1~1LthJu LL~::er~'i1~1u';l::iif'i1u~:::IJ1ru. 1 rl'1 H0 LiJuLn';l s~, ';l::Ltlun1~th::ll1ru. 
"11 fl\lfi11:1J LLU~th1U ~ ii f) ~u'i::~1~1U1n rl1Jfi11:1J LL~n~1\l';l1n ~ ~ n1~U nu"l LL~::er ~~1 ~1'U 
';l::tn~d1u 1 fi11:1JLL~n~1\l~~nT~UD~~ll1nni1';l::'ti1L~f'i1 F iif'i1tn~Li'l'U 1 L~fl H0 

LUU';l'i\ILL~::E.Jfllli'Ua':IJ:IJii;!1'U er~~1~1'U F LiJutu~1:1J'Ylt')'lt~ n1'iLL';lnLL';l\l F ~'ll1La''Ufl 
q ... ;,.I 

1 1 " .... ... ""'t .... ..1.1' co; 
'1.1.~1~1\1 C 'U111fi~U1n fl~1tln1'iLL';lnLL';l\l t n1~LL';lnLL';l\l F LL'Yl';l'i\I:IJ fi\I'Yl"ll'UnUfl\lfl1 

La''i 1 un1~fi';]1~W.1 f'i1L 'U~1'i1\l"ll f) \I F ~1 'V\i'U LU~E.IU L fi [.JtJ nuf'i11 un1~fln 'lt1 
.... A I 0 ,._ ..1 ..1 .... ,._ ,._ 2 ..1 ..1 .... ,._ ,._ I 2 

L ~1~fl\l~';l1'iW.1a'fl\lfl1a'1'V\'iU df 'Yl LnE.J1"llfl\ln1.1~1 Lfl'lt Sbet LL~::'Yl Ln E.I1"11El\ln1.1~1a'1'U Sw 

'iU 9.3 LLa'~\ln1~LL';lnLL';l\l"lJ fl\1 F ~1'V\i'U fl\lfl1 La'~ 4 L 'U~1 Lfl'lt LL~::fl\lfl1 La'~ 20 ~1'V\i'U 
'II 

~1~1'1.1. 
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0 1 2 3 4 5 6 7 

F Ratio ·n.J 9.3 
'II 

nTnL";JnLL";J\IdLuvnnnn (positively skewed) i...1Ln~rh t1'1n11th::111W.'l1El\l cr 2 

L'U.i1Lfl~'ll'aun·:hl'U.i1GtTu. F ";J::'Il'auni1 1 LL~Lli'll'auni1fl'U.tJ (n11th::3J1W.fi113J 
'II 

LLthth1'U. lliLi~I'U.atJ) t11n11th::111 ml "Ui1 Lfl,.111nni1 1 "Ui1 Gt1'U. el9111 Gt1'U. F ";J:: 

111 n ni1 1 a-11119l\i1'U. 11...1'11 a...1a-11n11'11 a...1 fi1 Lo.~ mh::"lf1 n1";J::fl m..l 1i La"liL ~ u...1t11 n11 
~ ~ 'II ~ 

fi1'U. 1 mfi1 F hmini1n11fi1~'VI111 u t~ u91aa~n11ini1mh...1n11Gt11t11 a"3J119l\i1'U.LU'U. 
01 ~ ~ ~ 

";11...1 i-...1~ 91111111f'1 EltJ1L 1 W.'ll El\ln11U~ La"lifl avf\I'V\11~ L 'U 'VI1\1~1'U.tJ'U.'ll El\1 n11LL";l nLL";l\1 F 

(1::ani1 n11'Yl~a-au F lli~iifl'Y11...1) fi1 F 'll'auni1 1 ti...1:B'i1Lli"Nu'VIit...,t'"a-11119l\i1'U. 
~ ~ 

I ... ... A I 

911\1 'l LLa::/'V11El11fl1111fl a1~ Lfla EJ'U.";J1nn11a-11 
~ 

91111\la"1U L ~ Elfl1111a"::~1 n L 'U.n11'\l1 La"'U.EILL 'VI ~\I'll El\lfl1111 Lfl tl\1 LtJ'U. 91111\1 9.1 
~ 

LLa-~...11t.lfi'1 lt.l'll a...1n111 Lfl11::t-{fl1111 LLt.l1t.l11'" .,1..., L~ r.J1 a-~11.riLL 1n LLa-~..., LL 'VI ~\I'll a\lfl1111 
'II 

LLU1U11'U. i...1 Ln91i1fl1111 Lfl r.J\1 LtJ'U. 1::'V1i1...1n~11 LL";l\lfl1111 Lfl tl\1 LtJ'U.ll1 r.J L 'U.n ~11 ri El'U. i...1J 'U 
~ ~ 

L 'U.n11fh'VI'U.~ el ~11 Gt1'U. F ~au1 n'll El\lii1 a \I a"El\I';J::LL";J\1 L 'U.a"~11n~ a"El\1 LLa::EJ\Ifl1La"'iL 'U 

a"~11n~a"111 L~El~11";la"EltJn11fi1\11'U. SSbet +SSw fi11L 'YhntJ SStotal LLa:: dfbet + dfw 

fiT'H'Yhnu dfrotal i1Lfl,.LLa::i1Ll1'U.'liEI\IeJ9171Ll1'U. F '1.~-;nnn17'VI17 ss ~1tJ df LLa:: 
'l ..-.cl.cl ..... I 2 2'111 I I ..... 2 d 'Ill •'Ill... 2 

LLa"~\1 ~ 'U.a"~111l 'Y1 a' a" \I L n 9111 Sbet + sw ~11 L 'Y11 ntJ statal SJf\191171\1 9.1 ~11 L~ LLa"~-.1 S 101a1 
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lil1"i1..1 9.1 lil1"i1'11tl1tl"llfl·:ln1"iiLfl"i1:~fi11:ULL1hlh1'U'YI1..1L~f.J1 (One-Way ANOVA) 

LLtllil..ln1"iLLU..l"ll a..1 ~ ~111n"ll a..1rh &r..1 a-a..1 fl..lfl1 La-7 n1"itl"i:111 tll.fi11:U LLtl"itl"i1'U LL~: F 

SOURCE ss df s2 F 

ssbet 2 

Between groups Formula 9.4 k-1 shet 

dfhet 
s2 

w 

Within groups Formula 9.3 n.U/tal - k 
ssw 
dfw 

Total Fomula 9.2a niOta/ - 1 

~ I A tf tJ tJ 6. il'lD!J1\J011'1Lfl''nt'ViA113JLL 1' 1'1" 

1 un1"iLLtllil..1 n1"i~1'U 1 ru.~1V1i'11n1"ii Lfl"i1:~fl1111 LLtl"itl"i1'U 'YI1..1 L~ r.J1 L "iT~: 1 i 
a-:u:u~i1 f) th..l~~fl: LL 'U'UL vh.r..1L3H~i1 tl:U :u~-h ~eh'U 1 tJ fi1"itltl1U'ULL vi'I1VIrt..1 ia..ln1"i . . ~ 

Ltl7uu L fi E.Ju1,'!!ntin,.,t1VIi1.,1 ua-tnuu,c;JEJua-u,a"9i an1"ia-au,1n1 Vl3-ia-1:u1na rh..1'1. "i 1 u 

lilaut'i11i" L"ll1ff:u'!!ntim~nt1VIi1..1:u1 15 flU LL~:G(11~..1a-1:umi:u LL9i~:nti:u~:lii'u1nn1"i • • • • 
a-au,c;J1:u1n~n1VI"Iil 1 U,LL9i~:m~:u~" LLiiln9i,.,n" Ltl"n~1Ln1itllil1~ LL~:'YIIila-au llil tJ • 

ti1n a1111ilna:uV\it..1 LLiiln9i1..1-;J1nn a:U~W~'I'imf..1a-1:un a:u LLiiln9i1..1rl'U L "111~:1.1~ Ltlli H 0 • • • • 
LL~:ua:ui'u H A 

1 U,"ll ru.:f'hn1"i'YIIil ~ fl..l'i!nfln'J3-1fiU, Vli1..1L u,n a:u C VI f.Jiil L7E.Jufi fl'U.fi1"i'YIIil ~ fl..l La-1~ • • 
~ Q,oo ~ A 1 d.::t Q..o d 1 .d I d .:::1 Q.oo d ~ 
a-u, lil..l""~::ua-a..ln~:u'YI:uu,nt~~n'!Y1n~:u~: 5 flU LL~::un~:uvm..1:uu,nfln'!Y1 4 fl" L:Ufl • • • .. ~ 'Ill"""" ...... £tl ... .r 
Ltl"i~ tl'Ufi1"i'YIIil ~ fl..l Llil :Ufi1"itlfl1J11il ~ ~ tl:UtJ'Ylli "i1n!J ~ ~lil..l'U 
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mi11 A m;i11 B m:i11 c 
q q q 

8 13 4 

11 11 6 

8 13 5 

9 10 7 

8 13 

- 44 - 60 - 22 = 126 
X = - = 8.8 X 8 = - = 12 Xc = - = 5.5 X = - = 9 

A 5 
1 

5 
1 

4 
1 

14 

all 
scares 

ssw = L(X- X) 2 

226 

= L(XA -XA)2 + L(XB -XB)2 + L(Xc -Xc)2 

= [C8- 8.8)2 + (11- 8.8) 2 + (8- 8.8) 2 + (9- 8.8) 2 + cs- 8.8) 2
] 

+ (c13 -12) 2 + (11-12) 2 + (13 -12) 2 + (10-12) 2 + (13 -12) 2
] 

+ (C4- 5.5)2 + (6- 5.5)2 + (5- 5.5)2 + (7- 5.5)2
] 

= [0.64+4.84+0.64+0.04+0.64] + [1+1+1+4+1] 

+ [2.25 + 0.25 + 0.25 + 2.25] 

= 6.8 + 8 + 5 

=19.8 
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= 5(8.8-9) 2 + 5(12-9) 2 + 4(5.5-9) 2 

= 0.2 + 45 + 49 

= 94.2 

LL~i1 SStotal ~::L1iL~'ll12J1L"li'l:u.nT'fVI1el9l,-1thu F LL~ a'1111,-f1Li9l,-1~ tUl1Jt11111tln~ eh1 
'II 

"il " .... ~ 'I .d..f • ... 
L9l 9\\IUULU'YlU~::fi1U1nL~1 SStotal 9\1£J 

sstotal = L(X -X)2 

= (8-9) 2 + (11-9) 2 + (8-9) 2 + (9-9) 2 + (8-9) 2 + (13-9) 2 + (11-9) 2 + 

(13-9) 2 +(10-9) 2 +(13-9) 2 + (4 -9) 2 + (6-9) 2 + (5-9) 2 + (7-9) 2 

= 1+4+1+0+1+16+4+16+1+16+25+9+16+4 

=114 

H o : Jl A = Jl B = Jlc 
. .... .... ,L 
a-1~,-ufi::LL u. u~a a-11 'l'Ylli 

SOURCE ss df s2 F 

Between groups 94.2 2 47.1 26.17 

Within group 19.8 11 1.8 

Total 

LVn1::i1 55 total= SSw+ SShet L,-1~\ILLUhJL~i1n1,-fl9lf11U1nL~n~EI\I 

~9lf11'u.1CU.fh~1\l ')L~EIL~1Jfhht9l1,-1\l 17.2 i\ld' . ... 
t11'u. 1 nLEI\If/11 La',-

dfbet = k-1 = 3-1 = 2 

dfw = n/0/a/- k = 14 - 3 = 11 

dftotal = n/ulal- 1 = 14 -1 = 13 
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';l::L~Wl1 d"otal = dfbet + dfw 

flTU'ltli.'V\1 S~t LLa:: s! 

ss s2 = __E!!.. = 
bet dfbet 

94.2 ---
2 

47.1 

ss s2 = __ w = 
w df 

19.8 
--- 1.8 

w 11 

F = 
2 

sbet -s! - -1.-8 -
47.1 

26.17 

0 ca,.... a,.. 0 .., .... I .... 

"l1Eh1 2 df "1'V1~1J911Lfl'ht(numerator) LLa:: 11 df "1'V1~1J911"1'" (denumerator) fl1(:..1a 

n1~"e'"l-N~::iu~t'mhfi'ty~~::iu .05 fhinqii"JJB\1 F fiB 3.98('VI'ia7.20 i1'VIi'u~::iu 
lt'tJi1fi'ty .01 n1 H0 LU'U';l~\1 L~1';1::L~i91~1th'U F aJ1nni1 3.98 LVitJ\1 5% "l1El\ln1~in 

n1~~3J Lif.B\1';11nL~1L~ F = 26.17 91n'UBnL'VIite~hinqii i\I~'UL~1';l::tl~L"1l H0 n1~ 
LL';lnLL';l\1 F i1'V1i'1J 2 LLa:: 11 El\lfl1L"i LLa::u~nmtJ~L"1lLL"91\IL'U111~ 9.4 

1 2 3 4 5 6 

Fcnt = 3.98 

~tJ 9.4 n1~LL';lnLL";l\ln1~~3J"llel\l F iTVIi'lJ 2 LLa:: 11 B\lfl1L"i"l1El\l a= .05 
~ ~ 
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mhJ A nA = 5 
~ 

f11u 1m LX A = 8+ 11 +8+9+8 =44 

LX!= 64+121+64+81+64 = 394 

mhJ B n8 = 5 
~ 

fl1'1.1.1nl. LX B = 13+11 +13+1 0+13 = 60 

LX~= 169+121+169+100+169 = 728 

mi11 C nc = 4 
~ 

fl1'1.1.1nl. LXc = 4+6+5+7 = 22 

LX~ = 16+36+25+49 = 126 

iu9laltJu1nfi1"1Hl\l LX, L X2 LL~::111lfi1"11El\ILL9i~::n~3J~::l~ 
all 
scores 

LX =LX A +LX B +LX c = 44+60+22 = 126 

ai1 
scores 

LX 2 = LX~+ LX~+ LX(~ = 394+728+126 =1248 

= 5+5+4 

= 14 
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G; .t 
~h1'U'U 

ss = 1248 -[(44)2 + (6oY + (22)2 J 
w 5 5 4 

= 1248 -(387.2 + 720 + 121) 

= 19.8 

ssbe, = [
(44)2 + (6oY + (22)

2 
]- (126? 

5 5 4 14 

= 1228.2- 1134 

= 94.2 

... 
a"9\~fl::LL 'U 'U~1.J f..l~1.J1n"ll Eh1fh a \I a"£1\l"ll eh1'Yi\I'VI ~91 
'II 

sstotal = 
all r~~·'x]

2 

scores :Lx2 --'----'-
niota/ 

230 

·········· (9.9) 

.......... (9.1 0) 
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ss = 1248- (126)
2 

total 
14 

= 1248- 1134 

= 114 

.., • to .., 4 .., .lo .., 

a'-i!Lnlil11fl1a'1'VI''aJ SSw, SS het LLa:: SS total L'V\11ElUnlJ'Yifi1U1tlUJ1LLa1 

s. n1"iu.l~utJLnuu t ufl:: F 

A .. tl tl 1" A nT~"1Lfi~1::'V\fi1111LL ~ ~1Ua'1111~fl "lf'YIIila'El'Ua'll~lii!1UH0 : p 1 = p 2 = ... = J.lk 

~-il~a-e-ilnali'VI'ia111nni1 i-i!JuL~1a-1111~nl"lf ANOVA LL'Yiu t luna11i1mh-\la-a-\lna11 
1 1 • 

~Ltluaa-~::9imiu lil111"limii-;:r;:,~-ilih'VIi'unalli1mh-il~~a-a-ilna11 F = t2 i1mh-iiL'liu n1 
1 1 

unflm.!-1t11U1tli.LiiltJL"J! t '~ 2.074 ';I::'V\1,~11 F = (2.074) 2 = 4.30 

"' .d.d ..... "" ~ t.lt.l 9. !lililflfl\lf1LflU'Jfl1.Jfl1"i'JLA"i1::\1A'J13JLL "i "iT&~ 

L 'rl~1::i1 F = t 2 L ~1~-ilfl1~i'i1n1~'YIIila'El'U F i1'VIf'Uf11111LLtl~ti~1U'YI1-iiL~tJ1 
'II 

L'VI!iaunun1~'YIIila-au t i1'VIi'una1li1m.h-ii~Ltlu~a-~::9ianu ~-i!L~1';1::na11Bnflf-ili-ild • 
1. lh::"lf1n~LUUn1~LL';JnLL';J-i1Un9i 

2. fl1111 LL'l.hti~1U"1Hl-iltl~::"lf1 n~9i1-i! ') L 'VI!i aunu( fl1111 LUUL an ~uti"IJ El-ilfl1111 

LL'l.hti~1U) 

3. La an a'111:an~'l..h::n auih.uuun alli1 El U1-il~ LU\1.~ a-~::9i Elrl\1. • 

10 fl1"iLt.l~m.nfiuu POST HOC 

a-1111~i1t·Hm1~'YIIilaa-il1na-awna-ila-111nall~na11LL~1 l~ Elil~1&hu F L~nni1 • • 
fhinqlil"ll fl-il 3.98 L 'J1';J::a-~tli1"li Elll a"IJ fl-il L ~1 ~3-ia'U'U a'U \l.t:.Jfln1~a'fl\l.~ LLiiln9i1-ilrlUlZ\l.fl fl 

• 'II • 
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12-i iifl113J LL91 n c;i1 \IL 'U. nT'HHI'U.1ic;i1-\l ') LLc;i n~ m"JJ El\1 L ''n 12-i L iJ 'U.L ,j'U. \{ L ita\1';11 nL ~11~ 
el91~1~1'U. F LU'U. 26.17 'YhL~~1~El\IUijnniH0 : PA =p,8 =J.lcLLa::r.JEJlli''l.Jall~9l!1'U. 

.... 1 ..I .I I .... .. ...... , ...... ,. .,I I .... ~ ...... 
LL£J\Ii1fl1 Lua r.Ju~::"lr1 n~ LL91 n911\ln'U. L 'U.tl1\111i LL'il11i L 'VI Wt1LL91 n911\l n 'U. El1';1'Yl\l ft'13J11i 

-~ ... AA..I ..I .... .... I ..I I 
Lu~r.JtJL 'Y1 uu ~a'Yl1-\l ft't191'Yl Ln U1"1l EJ-\Intlfl1 Lo.a r.J"JJ EJ\In all 

~ 

L'U.n1~'Y191ft'EltJL~1Lin1~LtJ'iuuLfiuu~L'iuni1 post hoc comparisons 'VIia 

... A ..,. . A ..I -1"" 
posteriori (1l1~1a::91'U.'1J\I'VIll1r.Jt1-\l ''what come later") compansons 11J-\ILL'Yl'U.'YlL~1';1::L"lr 

n1~LL';In LL';I-\1 n1~till~ Ltlir.JtJ L fi Utlfl1 LO.~ U LO. vn::ft'EJ-\In a11i1 El U1\I(L ,j'U. ~ih n'l.Jt) n1~'Y191 
~ ~ 

ft'El\1 post hoc ';J::i91'V11n1~LL';JnLL';J\In1~~3J~Lrnr.JtJL fi Utltl1Lu~r.J"JJEI\I'VI a1 unalli1EIU1\I 
~ ~ 

na11tf'U. ') n1~'Y191ft'Eltl post hoc iJ EJ\In'U.L ~1';11nn1~ih L ~Ln91fl113Jfla191Lfl~ El'U.LLtltl~ I 

191 uih l ~ fl11ll LL91n c;i1\13J1 n L n"U.1tJ (~::'V\11-\1 ti1 LO.~ [J"Jl El\1 n a 3J i1 El U1\l) rl El'U. ~ L ~1';1:: 
~ 

tJ~::n1fli1fl11ll LL'ilnc;i1\lii'l!mhi'lJ'Yl1\lft'ii91 iin1~ \in1~'Ylflft'Eltlpost hoc -;nn111a1 u 
I ..I.... I 

LLtltl L"lr'U. n1~'Y191ft'Eltl'Y1L~Un11 Duncan's multiple-range test , the Newman-Keuls 

test, Tukey's HSD test, 'VIia the Scheffe test L~1';1::Lin1~'Y191ft'EltlLLtJ'l.JL91LLtltJ'VItt-\l~ 
I ..r 1.. ..I.J' I ... ... ... 

n a11li1'U. LL91 L 'U.'Yl'U.';I::na11 L VW\1 LLtltl L'il U1fl EITukey's HSD test n1~'Yl'il ft'EltJ';I:: 
d tl Q,otl I A 0 Q.ol t.l .... I 

Ln r.J1'11 a -\I nun1~91~1';1 a au fl11 n f191 HSD a1'VI~'l.J"JJ all a LLll11 n1~'Y1 'il a au a1111~t1 
\1 

Lmr.JtJL fiu'l.Jn'U.n~tli.Lo. vn::L';J1::';1-\I LLc;i~1'U.L'VI W';l::;tlft'1'U.a'Eltl ft'1'U.191 mmr.J'l.J L fiuufia::ti 
~ \1 

a'llll 91 ~1'1.1."11 El-\1 n1 ~L 'ti1 n 'U."JJ El-\1 fl1 LO.~ [J"Jl El-\IU~::"lr1 n~';J:: t1 n tJ n L ft'1ith'VI i'utiL'il rl"lJ El\1 n a 3J 
~ ... \1 :w \1 J ~ 

.... 1 d I I --I .:1 I I A 

'il1 EJU1\111J\Ifl11ll LL'iln911-\I~::VI11\I X llfl1ll1n'VI~Elll1nn11fl11nf191 HSD 

L~1';1::91~1';Ja'EJtJti11nq91 HSD 191 u\"lia91~c;ia1tJd' 
'II 

ti1inq'il HSD ~1'VIi'tJn1~'Yl'ilft'Eltl HSD "JJEJ-\1 Tukey 

[5! 
HSD = q\j-:;- .......... (9.11) 

n 
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q ~El~1~ti~hui~L~rm studentized range statistic iftu1unTnti~£JuLfiuunT~ 
I I .:J .J 1 I 

LL';In LL';J.:tn1,-~11'll El.:tfl1 Lua £J'YI111n n11~a.:~n a11) • • 

I .I' IQ,.oo Q,.oo Q.oo 0 Q,of 4 0 I .... 1 d 
fl1'liB\I q 'll'l.tB£Jn'U,-::~'U'I.t£J~1fiW (005 ~,-8001) ';11'1.t1'1.t'liB.:tna11911B£J1\I'YI';J:: 

'II ., • 

L~tJ'ULfitJ'U LLa:: dfw L'l.tn1,-~1 q Li91911,.1\l F L'l.t111fl~'l.t1n n1,)1U1U'l1El\ln,-tli.L~ 
'II 

L~ilaunu"1~~'U'Yinna11 flmia\IL'lf~1LU~mnft11itn (harmonic mean) In L'!.t 
• • • I 

~1LL~U\I'l1El.:t n ~\1~1LU~mnn11itnijiifi1U1nLi\IU 

k 
n = ---------

( 1 In A) + (1 In 8 ) + o o o + (1 I n k ) 
0 0 0 0 oo 0 0 oo(9o12) 

"" Llla: k = -;i1u1u'lla.:~na11 • 
0 ... , • d 

nk = ';11U1'1.t'liB\In,-mLun~11'YI k 

L~BLL~~\In1,-L"lfn1,-'YI~~B'U HSD 'lJB\1 Turkey L,-1';1::nauLtiL'lfifty~1LUi1"1ia 6 ~\IL,-1 
L~i1irULL9ln~1\l a U1\lij1.t'£J "1~ ru,-::~i1\liin1,-~au~111ii L ,-1i a.:tn1,-91,.1';1 ~El'Ufl1111 ., 

3 3 = = --
(115)+(115)+(114) 065 

HSD = 3082~ 108 
4062 

= 00516 
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XA =8.8 

XB=12 

Xc=5.5 

0 -3.2 

0 

Xc =5.5 

3.3 

6.5 

0 

l '\.1.91'1 a th~ d fl1111 LL!iln9i1~~::'V\'h~'Yl nfi"ll a~fi1 Lu~ tJ"ll a~ mi1191'1 a th~111 n ni1 
q ~ q 

2.28 9}~,f'\.l.~~ijumt1flty~7::9i'u.05 L71a'1111~tH~1Ui11ia-EI'\.I.LL1JlJ B ~ni11ia-EI'\.I.LL1J1J 
~ ........... I ....... 

A LLa::'Yl~a'EI~11i~fl1111ia"EI'\.I.LL1JlJ C 

II 

11~ n1't~LR't1tMA'J13JLUht.l"i'Jt-Uh'VI1tJn1't1~'111 (Analysis of Variance for 

Repeated Measure) 

~77n::"ll El~ n171 Lfl71::~fl1111 LLU7U71'\.I. 'Y\1~ L~ tJ1 i1'V\i'u n171~si1 L 'V\ ii EJ'\.I.nu n17 

""' ..1 iJ A 1 ""' I ~ ..1 ~ ._ !"I 1 ... 'I 
1~'Yl L '\.I.EI a-7::~ El n'\.1. L 71 LLlJ~ n'\.l.n17L1J tJ~ LlJ'\.I.'Yl~'V\11~"11 El~"ll Ellla Lu'\.l.a'EI~ a'1lllfl Elll1 tJ L '\.1. 

~ 

mi11 LLa::7::'V\'i1~mi11 l '\.l.fl171 Lfl71::~fl1111 LLU7U~1'\.I.i1v.i'u n1~1~si1 ssw -;J::nmLti~ 
q q ~ 

::: iJ I ss !"I .... • I ..I • I ..1 .... I I 

n'\.I.L '\.l.a"EI~a"1'\.l. (1) subjects Lu'\.l.n171~n1~LuatJ'\.I.LLua~LntJ1n1Jfi1111LL~n~1~7::'V\11~ 
.... ..1 ..1 .... d I .I 

lJflfla LLa:: (2) SSresidua1 1~fi1111L1JtJ~LlJ'\.I.LntJ1nlJf11111fla1~LflaEI'\.1.';11nn17a"11 7u 9.5 
q q ~ 

~ ~ 

LLa"~~n17LLti~ n '\.l.i1'V\i'u n171 Lfl71::~ fl1111 LLU7U71'\.I.i1 'V\i'u n171 ~·Ih 
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sstota/ 

1\ 

~~1~1'VIf1.1 SStotal L 'VIii El'U.n1.1n111 Lfl11::~fl113J LL1..hth1'1.1. 't11..1 L~ £J1 n1.1 n ~ 3J~ Li~J '1.1. 

~a-,-::9imi'l.l. (a-~,- 9.9) 
~ 

all 
score _ 

sstotal = L(X- Xf .......... (9.13) 

~~1~1'VIi'1.1 SSbet n L 'VIii el'U.n'U.~1ll L 'Yi11::i1 LL9i a::n ~3JiJ-;)1'1.1.1'U. subject L 'VIii el'l.l.n'U.1 '1.1. 

" LL1.11.1 LLt:·J'I.I.n111~'lh L 11a'13J11tl~~ LLUGl..1a'~1fl::LL 'U.'I.l.~l.I~1'VIi'1.1 ssbet (a'~,. 9.9) 
~ ~ 

SSbet: 1i fl::LL'U.'U.fl113JLflli..1Ll.I'U. (Deviation-Scores Method) 
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.......... (9.14a) 

all 

.......... (9.14b) 

.......... (9.15a) 

A -
L11El : Xsubj 

... I ..1 ... A .., 
fl Elfl1 LO.GHJ-n El-\lfi::LL ·wu. subject nl.I'YinL-\1 El'u. L"ll • 

k 
,.. o A \'1 
fiEI';J1'u.1'u.L-\IEI'u. L"ll 

A ,.. o A 111 
L11El k fiEI';J1'u.1'u.L-\IEI'u. L"ll 

·········· (9.15b) 

L71'VI1 SS residual t~H.tn17Gil.l 

.......... (9.16) 
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.do .... .c!t o A "" A 0 ...., 

Eh'lfl1 L~"~·a-1 'VI~lJ SS subj fl Er;l1\I,'"J '1.1."11 Eh'l a'3J1"lfn au ~11 tJ 'VI '1.1.\1 a'1'V\~1J SS resid 

El \1 fl1 L a'~fl El (dfsubj )(dfbet) L '1.1. n1~!il~'HI a'El1Ji1 n1 ij ~a ';11 n n1 ~tJlj U~ L ~1 fl1 '1.1.1 CU. 

.... . F1 2 " 2 El!il~1a'1'1.1. !ilEJ'V\1~ sbet !il1tl sresid 

F = sL, = random error+ treatment effect 

s;esid randomerror 
.......... (9.17) 

!il1~1" 9.4 a-~tl!il1~1\l"ll a\ln1~1 Lfl~1::~fl113J LLtl~1.h1'1.1. 'Yl1\l L~ u1 thwru n1~i!ilsi1 
SOURCE ss df s2 F 

Subject 
.. ss .. ubj 

a'!il~ 9.15a'VI~El9.15b ntotal -1 
'II dJ,ubj 

ssbet 
2 

Between groups 
.. sbet 

a'!il~ 9.14a'VI~El9.14b k-1 
'II dfhet 

2 
S resid 

Residual a'!il~ 9.16 ( dfsubj )( dfbet ) 
'II 

Total a'!il~ 9.2a ntotal -1 
'II 

!il1~1\l 9.4 L~~tlLL1J1J..,t1Ltl"11El\l!il1~1\la'~tl~1'VI'l1J ANOVA ~1'VI'ltJn1~1ilsi1 
'II ~ 

ANOVA 'Yl1\IL~EJ1~1'VI'l1Jn1~11il-i1Lthi.LL1J1JLL~'I.I.n1~iitJ~i:itJ~::i'Yl»"11TVi3J1nni1 
AN OVA 'Yl1\IL~ EJ1 ~1'V1-lun1~ilil~ Ltl'l.l.ea-~::lii an '!.I. L 'V'l~1::i13J"Ltl~ u'l.l.n1~Lfl u..1 Lu'l.l. 'ttl 

:fi'l.l.n1Jfl113JLL!ilnlii1\1"11El\ILL'iia::~1tJi1 (individual) ( s~, 'VI1~~1EJ s!sid L~nni1 s!) 

'l'l.l.nT~a-1»-!il AN OVA ~1'VI'lun1~1!ilsi1 L~m ~13Ja\lua'l.l.n~u'1tln"i1 a ci1\l 

a'3J3J~\i1'1.1. L 'l.l.n~m"ll El\li1 LLtJ~e a-~::c;i El n'l.l. L ~1~ El\1 n1~'Yl!il a'EllJ a'13J~::i1J"ll El\lfl113Jea"~::: 
~ ... 

fl'l.l.tf (Z) 'V'1Eltl~::3J1tu. (M) a-\1 (H) "11El\ltl'i3J1mm L'l.l.n1~'Yl!ilaa\ltJ1"11'1.1.1'1.1.L'VI~~1'VI'luL~n 
'II 'II 

n~::~ El~Eli''I.I.Ln'l.l.tln ~ (hyperactive) 'l 'l.l.n~m"ll El\li1LLtl~'1~ LU'I.I.~ a-~::c;i El n'l.l. L ~1-;J::L~ an 

. ... ~'l'l ... 
fl::LL'I.I.'I.I."llEl\ln1~El1'1.1.LL1J1J'Yl!ila'El1JL'V'lEl!ilfl113J!il\l ';) 'I.I.L1a1 30 '1.1.1'Yl 

Ho: Jlz =JiM =PH 

H A: notH0 
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911,.1.:1 9.5 

fl:: LL'"'" nT~ ei1 "U.i1 cvl'iinrh.n mt11 

subject 
.. 

VHn.h::111 nL ll-!a,--n.J (X subj) x:ubj xsubj fl'U.ll 3.11n 
'II 

1 34 59 30 123 15,129 41 

2 24 56 21 101 10,201 33.67 

3 29 65 24 118 13,924 39.33 

4 40 45 45 130 16,900 43.33 

5 50 78 39 167 27,889 55.67 

6 35 74 41 150 22,500 50.00 

7 30 62 26 118 13,924 39.33 

8 25 34 30 89 7,921 29.67 

9 45 77 62 184 33,856 61.33 

10 15 57 26 98 9,604 32.67 

11 45 80 36 161 25,921 53.67 

12 24 64 32 120 14,400 40.00 

LX= 396 751 412 L X .•uhJ 1559 L x~uhj 212.16s 

LX2 = 14,274 30,150 13,879 LX2 = 58303 
total 

n = 12 12 12 

X= 33 62.58 34.33 X= 43.30 
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SOURCE ss df s2 F 

Subject 2976.46 11 270.59 

Between groups 6699.23 2 3349.61 82.87 

Residual 889.3 22 40.42 

Total 10564.99 35 

rA~nT~fi1U1mfh9i1~ ')1w;n~1~ElT;Jfi1u1mlii~d' 
all 
.~tcores .. 

sstotal = L (X- X) 2 = (34 -43.3) 2 + (24 -43.3) 2 + (29 -43.3) 2 + (40 -

43.3) 2 + (50 -43.3) 2 + (35 -43.3) 2 + (30 -43.3) 2 + (25 -43.3) 2 + (45 -43.3) 2 + (15 -

43.3) 2 + (45 -43.3) 2 + (24 -43.3) 2 + (59 -43.3) 2 + (56 -43.3) 2 + (65 -43.3) 2 +(45 -

43.3) 2 + (78 -43.3) 2 + (74 -43.3) 2 + (62 -43.3) 2 + (34 -43.3) 2 + (77 -43.3) 2 + (57 -

43.3) 2 + (80 -43.3) 2 + (64 -43.3) 2 + (30 -43.3) 2 +(21 -43.3) 2 + (24 -43.3) 2 + (45 -

43.3) 2 + (39 -43.3) 2 + (41 -43.3) 2 + (26 -43.3) 2 + (30 -43.3) 2 + (62 -43.3) 2 + (26 -

43.3) 2 + (36 -43.3) 2 + (32 -43.3) 2 

= 86.49 + 372.49 + 204.49 + 10.89 + 44.89 + 68.89 + 176.89 + 334.89 

+ 2.89 + 800.89 + 2.89 + 372.49 + 246.49 + 161.29 + 470.89 + 2.89 + 1204.09 

+ 942.49 + 349.69 + 86.49 + 1135.69 + 187.9 + 1346.89 + 428.49 + 176.9 

+ 497.29 + 372.49 + 2.89 + 18.49 + 5.29 + 299.29 + 176.89 + 349.69 + 299.29 

+ 53.29 +127.69 

= 10564.99 

k -

ssbet = L(xi- X) 2 = 12(33-43.3)2 +12(62.58-43.3) 2 +12(34.33-43.3)
2 

= 1273.08+4460.62 +965.53 

= 6699.23 
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sssubj = L k(X,ubj - .xy 
= 3(41-43.3) 2 + 3(33.67-43.3) 2 + 3(39.33-43.3) 2 + 3(43.33-43.3) 2 

+3(55.67 -43.3) 2 +3(50-43.3) 2 +3(39.33-43.3) 2 +3(29.67 -43.3) 2 +3(61.33-43.3) 2 

+ 3(32.67 -43.3) 2 +3(53.67 -43.3) 2 + 3(40.00-43.3) 2 

= 15.87+ 92.74 +47.28+0.0027+459.05+134.67+338.99+ 

557 .33+ 975.24+338.99+322.61 +32.67 

= 2976.46 

= 10564.99- 6699.23-2976.46 

=889.3 

L)( 2 
(Z)=1156+576+841+1600+2500+1225+900+625+2025+225+2025+576 

= 14,274 

L)( 2 
(M)=3481 + 3135 + 4225 + 2025 + 6084 + 5476 + 3844 + 1156 + 5929 + 

3249 + 6400 + 4096 

= 30,150 

~)(2 (H)= 900+441+576+2025+1521+676+900+3844+676+1296+1024 

= 13,879 
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UDLt~li H o LL~::a-1ui1fl113J LLiiln~h-.1"11 a.J"liU1Iil"ll EhHJ1"1ritlil 1 'VIliij~fmliln!ii1-Jnunu L~n~ 
i El-.1 L 1 L n"U.un~ nun11i Lfl1"1::~fi113JLLU1"U1"1U 'YI1..1 L~ t11~1"1fn11-in~1 E1 U1..1 LLUU~ a-1:: 

'I ..r " 'I " ....! ' ' 'II ' ' ....! 
L 'U.Iil El'U. 'U.L 1"1lil a-.1 L"lrn11"'YIIil a-au post hock L,..,. Ellil1"1';l a-au11n ~:IJ L 'VI'U.LLiilnlil1..1';11nn ~:IJ El'U. 

q q 

n11"'YIIila'EIU HSD "liEI.JTukey E11';11"lfnu ANOVA i1'VIi'un11"1lil-i1 EIU1..1L1"nlii13J 

..I "" 2 "" 2 0 LL'YI'U.'YI';l::L"Jf Sw L1"1 L"lr Sresid fl1'U.1t\.L HSD 
... 

fi1inqlil HSD i1'VIi'u n11"'YIIila'EIU HSD "liEI-.1 Turky i1ttn11"11i1'1h 

HSD = q~8!; .......... (9.18) 

1'U.~1EIU1..1"11El-.1L1"1 s!sid = 40.42 LL~:: n =12 1"U.n11"fl1'U.1nL the Studentized range 

statistics ~lil11"1..1 F 1'U.1l1flt:-J'U.1n LL~::'V11fi1 q i1'VIi'U dfresid =11 LL~:: k=3i1'VIi'U 

a =.05 fi1"11El.J q fie 3.82 ';l::Lifi1inqlil HSD 

HSD = 3.82~40.42 ::::: 7.01 
12 

' ..t :'1 ' ..I "' ..I ..I • iJ ' ' ..I ' 'I ..I • I ' ""' fl1'U.Lu'U.fl113J LLiiln lii1..1'YI'U.El ti'YI ~fii'YI';l1 L 'U. 1"::'V\11..1fl1 L\4~ tl"ll El-.1a'El-.1n~:IJ Llil ')'YI';l::a'1u113J'U. 

ijfi113JLL~itnlii1-Ja ti1-Jiiutta1i nJ';l1n iinmh.J'VIrt., t11 L 1"1W';l11"nL11i111"1-J 9.5 u~:IJ1 mtt1 
"' q 

,_.,.EIU1"::3J1t\.L';l::ijt:-J~a-..1ni1EIU1-Jij'i!tta1flru1'U.fi::LLU'U.n11"ej1'U. (X= 62.58) i1'VIi'UL~n~ 
~ "' 

ijfi113Ji a-.1 L 1 Ln"U.u n ~ni1"11U1Iil"ll a-.1 tt1 LU'U.fl'U.U ( x = 33) LL~::"ll'U.1Iil"ll a-.1 tt13J1 n 
~ 

(X= 34.33) ~.JL1iLLiiln~1..1EIU1-Jij'i!tta1flty 

n11i Lfl1"1 ::~ f!113J LLU 1"U1"1'U. 'YI1-J L~ tt1 El1';l W';J1 1m 1 i1 L iJ u n11""11 tt1 tt"ll a-.1 n11 

'YIIila'EIU t nu'l1ru'VI1~L~tl1"li El.Jnun a:IJ~1 El U1..13J1nni1a'el.Jn a 3.1 'VI~El 1 '\.1, 'YI1-Jn a un'U. n11" 
"' q q 

'YIIil a-au t EJ1';]~fil La-li a"U.LiJ"U.n11"L in,-nlLu ,..,.1::"11 a-.1 n11i Lfl1"1::~fi113J LLU1"U1"1'U. 'YI1-J L~ tt1 

n11"i Lfl1"1::~fi113J LLU1"U1"1'U.';l::i El-.1'V\1t:-J~1J1 n"ll El-.1n1a.J a'El.J(SS) La-li El'U. wu. 1 tl 

~'\.1.~1 'U."ll El-.1 n11"1lil L 'U.n11i Lfl1"1::~fl11 :IJ LLU"l"U 1"1'\.1. 'YI1..1 L~ tl1 i1 'VIi'U n1 1-in n a :IJ LLUU 
a q ... 

aa-1:: t:-J~U1m1-J'VI:IJiil"ll El.Jn1 a" a'El" (SS total ) a1'VIi'U'Yinfi::LLU'U.(rl1J na:IJ'Yinna:IJ) ClnLLti-.1 
q q q q ~ 
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~!'I I !'I .... ..J l I I 

n'U.Lu'U.a'El\la'1'U. : SS within Lu'U.nTnflfl1111 LU [J\1 LU'U.ll1[J 'U.n~li"JHl\lfl::LL'U.'U.LLfl a::fl::LL'U.'U. 
!'I .... ..J I ..J 1 .... I 1 1 ... ,!"'!.,_ 

LLa:: SS between Lu'U.nTnflfl1111LU [J\ILU'U.fl1L~a[J"JJEJ\In~1lfi1EJ[J1\I"'::VI11\In ~11 L 'Vi£1 VI Lfl 

fhn1"IU"'::111tu.fl1111LLU"'U"'1'U. L"'1~::VI1"' SS i1[JEJ\Ifi1La'i LrlEJ H0 Lilw;~i\1 
( PA = p 8 = Pc) i"J'" LrlEJ H0 Lii'U.~i\1 s! LLa:: s!,1 fl1"IL ~rhn'U.ll1[JLWJi1\1~1nfi"JJEJ\I 

... I ... H !'I • • I tl l I \'1 I !'I 
fl111Jfla1fiLflaEJ'U.~1nn1"'a'11 L11El 0 Lu'U.L'Yl~ fl1111LLu"' "'1'U.ll1[J 'U.na11~::: L11Lu'U.~a 

~ ~ 

(L 'Vi"I1::11'Yln a'111;anll1 [J l 'U.n all U\lfl\I'Ylfl a'EIU U\lfl\1 L VIii El'U.L~ll (identically)) LL~fl1111 
~ ~ 

.I .I I I l ..r " .I .I ..J ... I ... .... 

LLu"'u"'1'U."I:::VI11\In a11 'U.fl EI'U. 'U.~::a-::'Yl El'U.fl1111 LLu"'u"'1'U. 'Ylll EJ [J Lfl11(inherent)U1 n nu ~a 
~ ~ 

fl1111LLtln~1\IL'U.n1"IU~Ui) ~an1"Itl~Uiiifl\1111n ~::ih l~fi1"JJEJ\I s!,1 tl\1111n 

fl1111LLU"'ti"I1'U.fi"'1~a'EllJ~1n elfi"'1~1'U.~ Li[Jn':h elfi"'1Gf1'U. F (L ~EILU'U.Ln [J"'~LLri 
2 

Fisher) "JJEJ\Ia'EI\Ifi1U"'::111nLfl1111LLU,tJ"'1'U.~Lii'U.aa-"I::~EJn'U. ih Ho LU'U.~i\1 F= sbet s2 
w 

~::iifi1U"'::111nLunit n1 Ho LU'U.LYl~ F ~::111nni1 unit (~a"JJEl\ln1"'U~u1ia-::'Yia'U.L'U.s!,t) 
.ol .ol ..J..t' ... ... O .... ~ 2 2 I .ol ... .ol 

11'Yl'l~~"JJEI\In1"ILL~nLL~\I F 'Yl"JJ'U.nUEJ\Ift1La'"'a'1VI"'U'Yl\l Sbet LLa:: Sw L'Jf'U.Lfi[J1nUn"Itu."JJEI\I 

tl AN OVA ;1''U.EI cinu a'1111il;t1'U."JJ El\ln1"I-in i1 El U1\I"JJEJ\In1"IGf11 n1"ILL~n LL';l\IUnii"JJ El\1 
~ ~ .. ~ 

tl,::'lf1n"I"JJ £1\lfl:::LL '"'" LLa::fl1111 LU'U.LEJ n~'U.fn EJ\Ifl1111 LLU"IU"I1'U. 

a'111lii;t1'U.LLU\I( H A ) n1VI'U.fl L vt[J\Ii1fi1 L~~ [J"JJ EJ\Ina11wrt\1,3.iL rhnUU1\Ina11 Lrla 
q .. ~ ~ 

'it.t'mhfiru F ~:::tlEJ\I'Ylfla'EllJ post hoc lwff'U.~EJ'tJ L~Elfi"I1~a-aui1na11lfliifl1111 .. ~ 

I ~ I I I d t,; 

LLtlnfl1\ln'U."I::VI11\Ina11fl1\l ') 'lf\IL"'1El1~fi"'1';1a'EllJ post hoc f11[Jn1"I'Yl.,a'EJU HSD 
~ 

A I I I ..J I ..J.IA-
"JJ EJ\1 Turkey 'lf\l';)::fi"'1';1a'EIU'Ylnfl"I:::VI11\Ifl1 L~a [J"JJ EJ\In ali'Ylu nuf! 

~ ~ q ;.I 

l 'U.n1"I1 Lfl"I1:::~fl1111 LLU"IU"I1'U.~1VIi'Un1"I1flsl1 s! LLti\1 LU'U.a'£1\lth'U.fl EJ 

2 ... .... ..J 1 I I .... 

Ssubi fl Eln1"I1fi"JJ El\lfl1111 LU [J\1 LU'U. 'U.fl::LL 'U.'U.fl1111 LLflnfi1\I"JJ El\1 LLfl a::911 (individual) 

2 ... .... ..J ... .... I l"O .... 
LLa::: S185;dual fl El n1"I1 fl fl1111 L 1J [J\1 L 1J 'U."JJ El\1 fl1111 fl a1 fl L fl a El'U. El fi"'1 a'1 'U. F 'Jfa'1VI "'U 

..r... 2 2 
ANOVA 'U.flEI sbet I stesid 

" ca,., A ~ 
"JJ EJa'\1 Lnfi'Yl1\lfl mfl ft1a'fi"I 

-llaa..1 Lnfl 1. n1,LLti..1rfwn a..1 ~au1n"JJ a..1n1 i..1 a-a..1LLa::a..1ft1La-il 'U.fl1111 LLtJ,t1,1'" 

'Yl1..1L~[J1 {o1..1e..1 3.) 

(X- X)= (X- X)+(X- X) 
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-2 -2 - - = - =2 
(X - X) = (X - X) +2 (X - X) (X - X)+ (X - X) 

~1~au1nn1ul"u~a:n~~ 
~ 

n
1 

_ n
1 

_ n
1 

_ 

L(X- X) 2 = L(X- Xl + 2(X- X)L(X- X)+n, (X- Xl 

SS total = SSw + SS bet 

k k 

:Ln-1 = L(n-1)+(k-1) 

k k k k k 

:Ln -1 = :Ln -k+(k-1)= :Ln- L1 +(k-1)= L(n-1) +(k-1) 
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uuu1Jni~ 9 

~:VI'i1\lfl~1J9h\l ') • 
" ... I ~ ..I I ... ... ..I ... II I 

1.1 rn dfbet = 3 LLa: dfw = 84 ~:1ln~1Jrt\I'VI119lnn~1l 11~1J1'lfn n~111'lfn L\UL9la:: 

n~ll fl1"1JEI\I dftota/ LU\I.Lrhh • 
" 2 2 50 • I A ~ .CII .... 0 .... • .., I ~ 

1.2 en sbet = 170 LLa:: sw = n1~uL)1J9'11J\I.r.J~1flqj'VI~EI Lll tl1 a =.051 

n1 a =.01 n1~u!)u"iih.t'uR1ficy'VI;EI1li 

~\IL-i9'11n\l 9'1EI1Jfi1tl11lia2 LLa: 3 

ii~11 ~111<Un t \I.LL9i a:n1~u iju"i"ll a\1~111n1~u!)u"i 

fl: LL \1. \1. 

2 

7 

10 

6 

8 

12 

3.1 'V\1 SSw ISS bet LLa:: SS total 

3 

6 

8 

3.2 sstotal Lrhnu ssw u1nnu ssbet 'VI;atli 

3.3 ~\I'V\1 dfw 1 dfbet LLa: dftotal 

3.4 ~\I'V\1 s! LLa:: s;et 
3.5 ~\1\41 L~\l.a ~an1~~~\1.1 t \1.9'11~1\1 ~~tln1~1 Lfl"'n:\{fi113JLLtl~tl~1\l. • 

A I ..I 
3.6 ~\lrt9l~tl1}~1J~9'1_!1\1.11 p1 = p 2 = p 3 rt a= .05 

4. rh"lia 3.'lf,19lr.Jloi ~9l~fi:LL\I.\I.il1J 
'II 
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5. fl mi El-.1 n119111';1 1.HlU n1":ifl1Ufl11 E11'VI1'Hn111~~ El fl1Ufl11 El1'VI11L "'ii'"ll2J'U~1 • • • 
fl1Ufl11 El1'VI11L "'iit"ll:!TU~1 LLGl::L~uin1GlL11911LULL~ Gl::1u LLGl::fl1Ufl11 El1V.11L "'ii'"ll2J'U~1 • • 
LLGl::~-.1 L 'VI EJ1::in1Gl L11911L 'ULL~ Gl::1u fl tu."116 flU L"1 'ULL~ Gl::n~11 uwnnfl::LL uu.i-.1 91111..1 • • • 

d .... ... 
LL~91.:J n11Gl~ Gl-.1"11 El.:Jfl Gl ElL 1~L91 El1El Gl 'lf-.19111';1 ~EIU'VI Gl-.1';11 n ~El-.1 L~ El'U 

91111..1 

El1'VI111"ll:Uu.~1 El1'VI111"112J'U.~1 LLGl::L~'U -- El1'V\111"ll:!TU~1 LLGl::~-.1 L 'VI EJ1:: ') 

11 15 20 

8 11 14 

14 18 14 

13 17 16 

9 12 18 

6 18 20 

5.1 ';J.:JLiiEJu H0 

~ 0 1 5.2 ';J.:J'Yl~~EIU F L11Eln1V.'U~ a =.05 LLGl::LL~~.:Jt:.JGl 'U91111..1 

5.3 ';J.:J1.h::EJn~n11'Yl~~EIU HSD "llEI-.1 Turkey • 
5.4 ';).:J~1tlt:.JGl • 
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