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8t(J.CL 1 Ct)	 8EWPOUflE: "ttc; r:ClpCtXCXcW op'iloYW\ltE:C; Ct\l"tl'ilsaE:lC;: 

Cl = YL - Y4. 
CZ = }'2. - Yi 
C3 = l'2. + Yi - li - ~ 

r:ou 0PI~O\l"tC!l O""touc; flsaouC; tW\I aywyw\I r:E\I"tE: ,uxcxiw\I OE:tY[lchw\I flE:y6~ouC; ni = 5, i = 

1, ... ,5. Ncx E:AtY~E:tE: "tlC; r:Ctpaxci:,w ur:o&saE:lC;: 

H~: J11 - J14 =0 
H~: J12 - j.t3 =0 
crill . I kf1 0DO . J12 + J13 - J11 - r''':)'= 

aE: er.a. 5%, XP7]O"lflOr:OlW\I"tetC; "tet E:~~C; ar:o-rE:AEaflCt"tet: Yl. = 49, yz. = 77, Y:3. = 88, Y4. = 108, 
Y5. = 54 XOtl SStatal = 636.96. (~I\lE:"tCtt F(1,20,O,05) = 4.35). 

~)	 8E:wPOUflE: to flO\l"ttAo CI:\leXAua7]C; o[Ctar:opci:c; [lE: ouo r:etpcrYO\lt<:c;, [lIX"tW\I E:r:lOp&:m::W\I: lijk = 

J1 + ai + I3j + (a.l3)ij + eijk, i = 1, ... ,p, j = 1, .... q, k = 1, ... , r. NCt od~E:"te O"tl: 

~p 2 
E(lvlSA) = er2 + rer2 + qr L..,=1 a.,

",(3 p _ 1 

8t(J.1X 2 Ct)	 ME:AE:-Ccr"tC!l 7] e:r:iOpCtaTl 'E:aacrpw\l olaepope:-clXW\I aUa-CCt"tlXW\I (ACt't\llX& yp&[l[.LCt-CCt) a1:O Xp6\1o 
et\l"tmpCta7]C; [.Llete; X7][l[X~C; OlctOlXCtdCtc;. K&'ilE: r:etp-cfOCt \lEOU UAIXOU (rpafl[lEC;) EXE:t "tg"tOtO fltydloc; 
W01:e: E:r:l-cptr:E:l \lCt yi\lou\l 7SaaE:pte; [lO\lO E:x"te:MaE:lC;. Er:lr:Mo\l, xci:'ilE: EX"tsAE:aTl Ctr:Ctn:d r:E:pir:ou 
2 wpe:c;, wa,e: aE: [lEOt [.LtpCt [.Lr:oPOU\I \let yi\lou\I "tgaaE:ptC; flo\lo E:X-CE:Mae:lC;. 0 r:E:lpetflet"tta"t~c; 

ctr:oepCtai~E:t \lCt e:x-ce:Agae:1 "to T:dpetflCt ~ctO"laflt\lo ae: t\lCl ACt"tl\ltXO -CE:"tp&YW\lO, wa"te: ot e:T:lop&aE:lC; 
"tTlC; 7][lspctc; (~"t~AE:C;) XClI "t7]C; T:ap"tiOetC; (rpct[.L[ltc;) \let e:AgrxO\l-CCtI aua-c7]flCt"tIX&. 0 axe:Oteta[loc; 
flE "tet CtT:o"tEAgaflCttet "tou r:E:lpcX[.LCt-COc; (XPO\lOC; Ct\l"tiOpClaT)C;) ?eti\lO\l"tCtl r:et:pCtxchw: 

1 42 3 
1 C 10 D 14 A. 7 B8 

C 18 D 112 I B 7 A8/
B 10 ell3 A 5 D9 

I A 10 B 124 i D 10 C 141 
i) NC( YI\lE:l Y] Ct\lctAuaT) ,W\I oe:oo[lS\lW\l xm ')Ct <:~e:t.X'(}OU\I aU[lT:spcXa[.LCt"tCt (a = 0.05). (til\le:"tctt 

F(3,6.0.05) = 4.76). 
ii) NCt XWPLO"1:0UV OL XUpte:c; ET:lop&:aslC; tOU r:Ctp&yovret: "aua"tCt'tlx&" aE: o[.LIH5e:c; [lE: "t7] [.Ls'ilooo 

,au Duncan. (.6.I\lO\l"tetl ro,o5(2,6) = 3.46, ro.o5(3,6) = 3.58, ro.o5(4,6) = 3.64). 

iii) ;'\Ia 80'&06\1 95 % olaa"tTj[.L<X"tCt e:[.LT:latoa6\1Y)C; Yloe 70UC; [lgaOUC; ,ou T:Ctpci:YO\l"tet "T:ClP'tlOCt". 

(!lI\lEtal t(6.0.025) = 2.447). 
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~) 'EO'1"w C xat D <:ivon ouo opVoy(;)vtl::c; ctV1"lVEae:tC; r:ou ()p(~OV1"at a1"a ctVpoia[lct1"ct ,WV r:apct'"f)p~­
iJE:Wv E:VOC; r:ctpciyoY'C()(, [lE:v E:r:ir:SOet xal TL r:etPct"~P~O'E:lC; O'E: xciv€: E:7tir:dio. (C = 2:Y=l CiYi., D = 
"L'I=l d;yi.l. Net od~E:,E: O'l Cov(C, D) = O. 

8i:!JoCt 3 et) 'EvOlc; [l"f)XOlVlXOC; [lE:AE:-cci -c"f)v Olr:oooa"f) l:e:aaa.pwv -cur:wv AOlOtoU. XP"f)O't[lor:ot"f)aE: 1"EaO'€:plC; TU7tOUC; 
[l"f)Xct'IWV aOl'1 [lr:AOX XOll EXOlVE: ,0 r:dpet[lOl aU[lepwva [lE: ,0',1 r:apaxa,w axe:otaa[l0. 

M"f)XOlV~ 

Aywy~ 

(,ur:oe;; AOlOlOU) 
1 2 3 4 

1 19 1.8 20 
2 15 17 16 
3 15 16 15 
4 16 15 14 

i)	 N Ol xcivE:'E: '"f) (J'"Ca'ta'tx~ Ol'icrAua"f) XOlt VOl E:AtY~E:'E: OlV ° ,ur:oe;; AOlOlOU (Olywyte;;) dvat 
O'"f)!1iOlvtlx6c;. (D-!VE:"CiOll F(3,5,O.05) = 5.41). 

ii)	 Net ppdu 'le;; intrablock {Ti} E:X'l!1~,plE:e;; ,wv e:r:lopcXaE:Wv 'wv OlYWyWV, Xctl VOl xwptaE:'E: 
,oue;; r:poactp[l0a[ltvoue;; llEaoUe;; ,wv aywywv ae: 0llaoe:e;; [lE: ,0 xpt"'C~pto -cou Dllncan(iOl=O. 05). 
(D-lvov,iOlt ro.o5(2, 5) = 3.64, ro.o5(3, 5) = 3.74, rO.o5(4, 5) = 3.79). 

iii) Nct ppe:h:E: 'le;; interblock {Ti} E:X-Clll~,pLe:e;; ,wv E:r:tOPcXO'E:WV ,wv iOlYWyWV. 

~) NiOl od~E:"CE: O,t Ot E:X'lll~1:pl€:e;; {7";} XCll {Ti} dVCll iOlauaxt"nO',E:C;. 

8.t(.UX 4 a)	 'E'Jctt; p."f)X~'!tx6<;; [le:AS"':cr 1""f)v 0:r:600O'1) [llct;; CLctc:x<l(alo.:c;. lr:6:pXauv 060 [lE:'(l~AT]-ctc; r.ou e:vOt­
ClC?tpOUV, a Xp6voC; avdOpClO'T]C; (A) Xctt 1) \1e::p[l0xpClaICl 1"T]C; Olv,lopCl(1)e;; (D). EX'tE:Ae:hClt tvac; 22 

aXE:otClO'[l6e;; fJ.E: r.tv'E: :iWJ,ptxci O'1)lldCl. TCl ctr:o,e:),.ta[liOl'Ol e:!'VCtL: 

~uvouiOla[l6c; 

Aywywv 
(1) 
a 
b 

ab 

IIOlpayoV1:tX~ Er.(0PClO'7) 
A D 
- -

-+ 
- + 
+ + 

Ar:6xpla'YJ 

58.9 
60.5 
60.1 
61.2 

Ke:V'pIXcX O''YJ!1dCl Ar:6XptO''YJ 

(0,0) 
(0,0) 
(0,0) 
(0,0) 
(0,0) 

60.2 
60.4 
60.6 
60.5 
60.3 

NCl XcXVE:'E: ''YJ a'Cl'tO"tX~ ClVcXAUO''YJ XOlL VOl E:MY~E:'E: ClV O! r:Clpciyov,e:e;; A, D XOlVWC; XClL 'YJ ClAAT]­
AE:dopCla'YJ ,oue; AD dVOll a'YJ!1Olv,tXol. ElvClL T] Xctllr:uM'1)'Ol O'T]llClV,tX~j (D-lvE:,Oll 61"l F( 1, 4, 0.05) = 
7.71). 

~)	 8E:wPOUllE: ,0 llOV,EAO T:ClALVOpollT]O'T]e;: J!. = X/l + ~, r.ou OlV,LO',otXd aE: EVOlV 2k T:ClpOlYOV,LXO 

axdlLClallo. A 'J ~ dVOlL T] E:X'L[l~'PLc( E:AClX1a1"WV ,E:,pOlyWVWV "tOU f!.., ViOl od~E:,E: O,l: 

_ (T2 

V(p) = -In. 
- n 

2 


