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7 6 5 4 3 2 1] de
72x1) | 6(2x1)| 52x1)| 42x1)| 32x1)| 2(2x1) 2x1
73x1) | 6(3x1)| 53x1)| 43x1)| 3(3x1)| 2(3x1) 3x1
7(4x1) | 6(dx1)| 5(@x1)| 4(x1)| 3(4x1)| 2(4x1) 4x1
7(5x1)| 6(5x1)| 5(5x1)| 4(5x1) | 3(5x1)| 2(5x1) 5x1
7(6x1)| 6(6x1)| 5(6x1)| 4(6x1) | 3(6x1)| 2(6x1) 6x1
7(7x1) | 6(7x1)| 5(7x1)| 4(7x1) | 3(7x1)| 2(7x1) 7x1
7(3x2) | 6(3x2)| 5(3x2) | 5(3x2)| 3(3x2) 13x2)|  3x2
7(4x2) | 6(4x2) | 5(4x2) | 5(4x2)| 3(4x2) 14x2)|  4x2
7(5x2) | 6(5x2)| 5(5%2) | 5(5x2)| 3(5x2) 1(5x2)|  5x2
7(6x2) | 6(6x2)| 5(6x2)| 5(6x2)| 3(6x2) 1(6x2)|  6x2
7(7x2) | 6(7x2) | 5(7x2) | 5(7x2)| 3(7x2) 1(7x2) | 7x2
7(4x3) | 6(4x3)| 5(4x3)| 5(4x3) 2(4x3)| 1(4x3)|  4x3
7(5x3) | 6(5x3)| 5(5x3)| 5(5%3) 2(5x3)| 15x3)|  5x3
7(6x3) | 6(6x3)| 5(6x3)| 5(6x3) 2(6x3) | 1(6x3)|  6x3
7(7x3) | 6(7x3)| 5(7x3)| 5(7x3) 27x3)| 17x3)|  7x3




7(5%4) | 6(5x4)| 5(5x4) 3(5x4) | 2(5x4) | 1(5x4)]  5x4
7(6x4) | 6(6x4)| 5(6x4) 3(6x4) | 2(6x4)| 1(6x4)|  6x4
7(7x4) | 6(7x4)| 5(7x4) 3(7x4) | 27x4) | 1(7x4)|  7x4
7(6x5) | 6(6x5) 4(6x5) | 3(6x5)| 2(6x5)| 1(6x5)] 65
7(7%5) | 6(7x5) 4(7x5) | 3(7x5)| 2(7x5)| 1(7x5)|  7%5

5(7x6) | 4(7x6)| 3(7x6) | 2(7x6)| 1(7x6)|  7x6
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(gk,gj,gi)+(S2ij+S2ik+S2jk)+(S3ijk)+[O1(i)+O1()+01(k)]+(02ai.j+0O2
ai.k+02ai.k)+(02bi.(j)+O2bi(k)+(03ijk)
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Due to g ignoring h V-1
Due to h eliminating g V-1 2e+[rv(v-2)(v-3)/(r-
1)’]>hi?

Due to d ignoring s V(v-3)/2
Due to s eliminating d V2-3p+1 2e+[r/(v2-
3r+ D) sij[(v2-
o51+5)sij-sji]
Due to t V(V? -6v+7)/2 2e+H2r/v(v 2 -
obr+7)> > D tijk
Due to crosses p-1 2e+[2r/v(v-1)(v-2)-
62]3 3> C %ijk
Due to g eliminating h R-1 2e+[rv(v-3)/(v-
cl)]> gi2
Due to d eliminating S V(v-3)/2 | 2et[2(v-1)(v-4)/v(v-
03)2]>.> dij2
Error (R-1)(p-1) c2e
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CF=2Y....2 /Rrplp2 =2(10837.72)/(3)7)(6)(5) :zuaill Jalaa yads
=37287.745

SST=YYijkl2-CF=9365.084
3rpe3-1=315-1=314= &80 4, jall cila 3

SSg=[>Yijkl2/r]-CF= 932 +104.02? : el clay yall & ana jai
...=7234.556



PC3-1=105-1=104= saell o~ dx y05

SS replicates=[(Yy.(.))? / (pp1p2/2)]-CF=108.921

R-1=3-1=2 La & all cla 3

SST-SSg-SST e ik s yall Ll L
tsb WS d all Al o e juae JST by jall & sane audy o
MSg=7234.556/194=69.563
MSr=108.921/2=54.461
MSe=2021.607/208=9.719

e das S 4 guadllF A () &5 Uaall Cile ) lasgie o Sic YU F o dad i
Al paall ae ol jalias

SUl Jgandl & A jadli

SOV df SS MS F-Cal.
R 2 108.921 54.461
Crosses 104 7234.556 69.563 5.603
Error 208 2021.607 9.719 7.157
Total 314 9365.084

AV (el iy o o 2323 ) JEE5 2 sina F i (55 Laic
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A salaal) ) i ALl o3 3

(Sl 58)1-Yi(K)1

(e @elae)2-Yi(jK).

(Rt 35 baae) 3-Yijk.=Yi(k). +Yk(j).
Y123.=Y1(23).+Y2(13)+Y3(12).

=73.900+91.750+93.000=258.65



(e 42 o) 4-Yi(].).

Y1(2.).=Y1(23)4+Y1(24).+Y1(26)4+Y1(26).+Y1(27).=73.9+106.500+11
1.500+75.900+114.98=482.780

5-Y.(ij). (4821 aaxe)
Y.(12).=Y3(12).+Y4(12).+Y5(12).+Y6(12).+Y7(12).
=93+104.02+108.7+106.7+101.7=514.12
6-Yij.. ( 214ad)=
Y123.4Y124.+Y125.+Y126.+Y127 .=
258.65+309.12+335+273.1+314.28=1490.15
7-Yi(..).= (7 values)
=Y1(23).+Y1(24).+........ +Y1(67).=73.9+105.5+...... +92.9=1568.08

8-Y.(1.).= (7 values)
=Y3(12). +Y4(12).+....Y2(13).+....... +Y6(17).
=93.00+104.02+108.7+...... +87.3=3143.3
9-Yi...= (7 values)
Yi...=Yi(..)+Y.(1.)=Y1(..).+Y.(1.).=1569.08+3143.30=4712.38
10-Y....=(General Mean of experiment)=) Yi(jk)I=10837.72
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SOV DF MS SS EMS
Rep. r-1 R
R=(2/pplp2) >Y...1-CF1
=1
Tri-Hybrid 3pC3-1 pC3 3
H=(1/r) ¥ YYi(k). 2 -
i<j
CF
One line general P1 MS(g) p G=(2/3rp2p3)YYi...2 — | o2 + (3rp2p3/2)
(3pl/p3) CF dg
p G=(2/3rp2p3)> Yi...2 —
(3pl/p3) CF
Two line Spicific pp3/2 pC3 e+ 3rp4 ®S2 6%
MS(S2) S2=(1/3rp4) YYij..2 -
i<
(3p2/p4)CF-2p3/p4AG
Three line | pplp5/6 pC3 o2 +3r®S3
Specific MS(S3) S3 =(1/3r)).Yijk.. 2 - CF
i<j<k
-G-S2
One line order pl P c%e + (1pp2/3)
MS(O1) O1 = (1/3rpp2)X[2Yi(..) . @01
I
-Y.(i.) .J?
Two line order pp3/2 pC3 c’e +(2rpl/3)
(a) MS(02a) 02a=(1/6rp1)>[Yi(j.) @02
i<
+Yj() -2Y.(5)).]* -
(p/2p1)0O1
Two line order plp2/2 | MS(O2b) pC3 c%e +2rp3
(b) 02b=(1/2rp3) > [Yi(j.) ®0O2b
i<
A+Yj(.) .J* - (3p2/2p3)01
Three Line order |  pp2p4/3 pC33 o’ +r1®03
MS(03) 03=(1/r)Y. YYi(jk). 2
i<j<
pC3
-(1/3r)YYijk.. 2 - 01-O2a-
02b
Experimental (r—1)( MSe E=M-R-H c’e
Error | 3pC3-1)
Total | 3rPC3-1 pC33rM=3 73 Yyi(jk)l > -

CFig
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(hi) 12 Ledia o | AN J V1 & il (e aladl il ]

hi = [(p-1)/rp(p-2)(p-3)][Yi... + {2/(p-1)}Y..i . — {2/(p-1)}Y...]

h1=[(p-D/rp(p-2)(p-3)][Y1... + {2/(p-1)}Y..1. — 2/(p-1)}Y...] =
(1/70)[3143.30 + (1/3)( 1569.08) — (1/3)( 10837.72)] = 0.768

haa Lgda 5o (Rraaall)i 5 AY) VDL (5 AN il 3Ll a8 2 48y jhall s2a (pudiy

(gi) Y lea s k AL ) & sl e aladl -2

gi =[2)/p(p-3)][ Y.i.+ {1/(p-2)} Yi...— {l/(p-2)}Y....] gl=
[2)p(p-3)r][ Y..1.+ {1/(p-2)} Y1...— {1/(p-2)}Y....]

= (1/42)[1569.08 + (1/5)( 3143.30)-(1/5)(10837.72)=0.719
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SE(hi)=[(p 1) - N 1p (p - 2)(p - 3)]V MSe'

= (6/2940)( 3.239=)0.199

SN

SE(gi) =\2(p 1)-/1p (p - 3)N[ MSe

= (12)/(588)][ 3.239 =1 0.259

;A Al o Sadll (385 ol Al Al) ALLMAN ol 88 s ¢ Lals

D plaaiul¥) (8 dagall ) sall (g

(ij)k ol b s - Yijk.

D1=(p 3-7P>+14p-7) =91, p=(p>-5p+s), D2=r(p-1)(p-3)(p-4)=216
Al 51 ¢S leaie Gl J W) g sill (e (alald) il
dij=[(p-3)p-1Dp-4r][Yy..+(1/4)(Y1i,).+Y].1.)— {2/(p(p-
3)Y...—{(p2 —4p + 2)r/(p — 3)j(hi + hy) — {r/(p — 3)} (g1 — g))

d12=[(p-3)(p— D)(p—4Hrl[Y12.. + (1/4)( Y1.2.+ Y2.1.) — {2/(p(p-
3Y....

—{(P2—4p + 2)r/(p — 3)}(h1 + h2) — {r/(p-3)}(gl —g2) =
—(4/54)[514.12+(1/4)(493.25+482.78) — (1/14)(10837.72)

— (69/4)(0.768 — 0.769) — (3/4)(0.719 — 1.514)
—_1.14

Ul leba sk 5 1an Ledia g0 § Ledoa o piDladl AU £ 5l (g al ) i)+ Ll
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Sij = (D/D2)[Y1i ..+ (1/D)Y] .i.+ {(p-3)/D}Yij..— {2(p-3)/Dp}Y.... -
1(p-2)hi — {(p-3)r/D}hj — (r/D)gi — (D1r/D)gj] S12= (D/D2)[Y1.2. +
(1/D)Y2.1. + {(p-3)/D}Y12..—{2(p-3)/Dp}Y.... — r(p-2)h1 — {(p-
3)r/D}h2 — (r/D)gl — (D11/D)g2]

= (19/216)[493.25+ (1/19)(482.78) + (4/19)(514.12) —
(8/133)(10837.72) — (15)(0.768) — (12/19)(- 0.769) + (3/19)(0.719) —
(273/19)(- 1.514) = - 1.266

S21=(D/D2)[Y2.1. + (1/D)Y1.2. + {(p-3)/D}Y12..—{2(p-3)/Dp}Y.... —
r(p-2)h2 — {(p-3)r/D}h1 — (r/D)g2 — (D11/D)gl] = (19/216)[482.78+
(1/19)(493.25) + (4/19)(514.12) — (8/133)(10837.72) — (15)(-0.769) —
(12/19)(-0.768) + (3/19)(-1.514) — (273/19)(0.719) = - 2.987

L;":‘ LaS g tijk YD EDEL (alAd) Ll oL

tijk = §ijk — §.... — hi — hj — gk — dij — Sik — Sjk t123 = £(12)3 = §(12)3 —
h1 —h2— g3 —dil2 — S13 — S23 = (93/3) — 34.405 — 0.768 — (-0.769) —
0.841— (-1.140)- (-1.935) — 2.018 = - 3.189

Lhall e dualdd) ALY @l 0 Ay gina LAY AUl UadY) jaads ey
SE(dij) =[(p-3) N r(p 1) - (p - ][V MSe'

= (4 N 324 )(3.239) = 0.399

SE(Sij=) [(p-2)/ (p ] - V[(p2 - 4p+ 1) /rp(p - 1)(p - 4)|N[ MSe'|
=(5/6) V(22 / 378) ¥3.239 = 0.362

SE(tijk [ =V(p2 - 6p +7) / r(p - 1)(p - 2)|N[ MSe']
= (14 /90) V(3.239 =) 0.710
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