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47U 76.25 82,00 79.00 /82,75 B84.25 83,50 T73.00 71.25
87.75 75.00 77.00 /71.75  69.50 68.50 68.00 80.00
75.25 67.00 76,00 947.00  92.00 82.25 82.00 79.75

65.50 72,00 T7.00 0 72450 68,00 84.00 59,00 63,00

86.75 T77.00 ¥3.00 76.00 88.00 80.75 84,00 T7T8.50
82.75 T79.75 85.00 T79.75 87.62 80,75 82.75 T5.00
91.37 85.25 91.00 83.50 87.75 83.25 75.25 T75.50
W@Q 83.75 81.25 70,00 60.50 91.25 83,00 88.00 82.75
81.12 7T74.25 70475 66.75 87.62" 83,00 86.25 81.25
78.00... 75.50 85,00 .82.25 81,00 71425 82,88, 79.75

82,50 81.00 59.00° 77.50 84,38 "83.50 85.000 77.00
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LW nguRl 1 ﬂéﬂﬁ 2 nquﬁ 3 nquit 4
X ¥ X ¥ X Y X ¥

91.87 89.00 87.0087.75+ 94.87-95.25 88.37 81.25
75.50 70.50  91.50¢ B.75 | 94.00 .92.50 91.37 82,50
78.50 70.50 78400 £70.13 95.27. 92.75 9%.25% 88.75

g 67.75 65.70 82457/ 84.50 ~ 86.75 86.68 80.50 78.93
90.00 86.10  79.00/ @1.75 66.50 66.55 75.00 78.80
71.25 63.85 61.87 (80,50 84412 84.93 84.25 77.20
77.00 77.90 67.50 7450 74,25 80.40 65.12 68.50°
85.00 79:25 66.87 70.20 89.25 80.50 85.62 83.25
83.00 82,50 “&84.62 84.88 88.87 85.00 84.25 81,50
94.00 90.50 92.75 65.12 _ 87.87 78400 76.25 75.50

V' B3.25 85.75 4 76:50 #7000 1 93 650 4 8745, ~89.37 91.25
83.75 76.50 = 77.00 '76.40" ' 89.87 “B4.75 “85.50 82.15
82,75 T6400  B6.37 82460y | (83562~ T 15 ~ 63.25 T6.40
80.75 ¢ 76.15  79.75 88.35 B86.00 80.65 T78.50 T4.90
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BTN 42 ﬂzuuuﬂﬂﬁﬁﬂﬂﬁmﬁQﬂqfl38U?ﬁﬁﬁmﬂﬁQﬁﬁTﬂﬂQUﬂL5ﬂu%l uﬂﬂuﬂﬁﬂﬂﬁ@

t 3 t

& 4 ' d £
LW ﬂQMW 1 nqum 2 BQMW 3 nauv 4

X Y X Y 1/ Y X Y.
94.92 95.50  94.54 89.330 94.25 90.00 81.50 89.65

59.25 76,67 92.79+°92.33  97.29 96.50 88.29 88.00
£0.75 83.50 79.4% /86.A7 | 95.42 93.66 89.17 -89.50
¥H 45.61 80.67 T9.07/ 86.17  86.29 85.16 81,34 83,17
83.50 86.17 774630 82,35 | 56.71 55.00 64.59 82.17
46.84 61.33  T1.17 178466  71.90 78.50 80.90 84.17
72.67 67.8% 74.00 69,16 62,65 90.67 42.92 80.17

89.73 88.00 51.29 67.33 91.16 85.66 84.09 83.00
86.59 £8.83 T2.75 T5.67 85.13 86,50 81.25 78.50
96.00 97.66 24.29 93.00 87.34 89.16 12.84 T78.67
ﬁ@¢ 86.71 87.50 10.46 _61.86 9%5.25. 83.83 80.98 B6.67
82.63 83%.33 52.00 "T5.863 84.1388.66 82.00 87;83
84,86_ 82.00 88,00...89.67 7669 47.33 78.25 T7.83
83,25, 83.17 4T7.61 7 69,83 87.50 82.83: 69.71 82.17
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A 4 4 "
L naun 1 . haum 2 ngun 3 naun 4

X ¥ X ok X Y X Y

85.00 95.00 80.5089.50 4 77:00--89.50 74.50 87.00
" 78.75 88.00 84.75 91.50/ | 89.75 92.50 78.75 89.00
74,00 79.50 66400 #7850 1 83.25 90,50 79.50 81.00
g9 69.50 80.00 77462/ 98450 88.00 88,50 81.50 92,00
82.00 91,50 68.00 /79:00 {70.00  77.50 77.50 87.50
73.00 75.00 79,00 ‘88.50 79.50 88,00 74.75 79.00
76.00 80.50 69.00) 75400  84i25 88.50 76,00 87.00
87.00 89.50 (7400 81.50 81.00 92,00, 81.00 9150
86.00 87.50 “84.00 69.50 84.00 89.00' 75.75 86.00
86.25 92.50 80.87 90.00 86.50 88.00 83.00 92.75
W4 83.75 91,00 g {77400, (17000 BT <00 £87+00, ~80,50 88.00
83,00 96.75 ©81.00 86.00  87.25 91,00 ‘82,00 89.50
83,027 B5Y50 <\ Th.75 ~854500 | B 50 82450 83, 50| 85.00

T4.75 187.00 84.00 86.50 79.25 84,50 81.50 B86.50

|
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'  d g '
LA HQMW 1 HQM% 2 ﬂqnm 3 nquw 4
X ¥ 4 W A Y X Y
90;00 91.50 84,00 85,00 89900 95.00 | 85.00 90.50
T4.50 7T79.25 GO 2T 50 90,50 92,00 85.50 90.00
7T8.50 85.75 76,00 #4075 $2.00 .92.00 89.75 89.00
yi b 79.75 86.75 18 4004 89,50 90.00 90.5C 81.25 89.00
88.00 84.50 80 .50 8 81,50 4,50 81.75 83,75 84.50
T4.25 7T79.25 80,90 578,50 85.75 87.50 74.25 89.50
81.25 83%.00 76508 79475 88.50 92.00 84.00 83,00
84.00 91.50 82,00 80,25 89.75 93.50 91.00 90.50
80.75‘ 87.00 85.00 82.75 87.75 90.50 89.50 82.00
87.50 91.00 84.00 87,25 " 90.75 89,00 81.00 79,00
ﬁ@d 83%.25 90,00 80,75 80,25 97.75 88.25 88.50 88.00
84,75 79.50 T7.25 8100 88.50 87.50 88.50 89,00
80.50_ 79.00 78.175 _.82.00 1125 87.00 90500 T79.75
88,00 | 79,00 78,00 “84.00 82.50" 81,75 85.25 79.00
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L Wel néyﬁ 1 néuﬁ 2 néuﬁ 3 nénﬁ 4
X Y X ) X Y X Y

90.90 93.46 86.95 87.08 , 89.52° 90,93 85.55 87.13
72.78 76.45 8842 _.86.94 93.38 .94.28 87,02 87.86
T7.75 T6.96 T74.02 B1.47 | 92.06 92.45 87.75 88.46

4 67.98 75.59  79.36 /94.63  85.54 86.16 79.42 80.98
85,29 84.04 T7.79 0 79.02 | 68.57 68.60 73,12 7T9.50
66.12 65.06 75.93 /78.59 82,40 83.85 76,87 81.09
71.99 70.35 T4.52° 74.52  75.02 85.19 62.97 73.20
87.21 86,04 69.80 76.04 87.11 87.81 85.64 86.64
86.22 85.83 (82,69 83.78 87.55 88.189 81.35 80,18
92,18 92.81 88.71 88.56 88.39 86.92 78.55 80.42

WM 86.28 88.00 74922, 71.4% 90,18 86.98 85.52 87.20
84.89 84.83 M71.04 174,530 | 88,18 .88.92] (84.60 85.35
82,19 80,14 85,28 85,64 79.687T.49 77419 80.87
81.74 | 81,28 V168.19 U78.98"" 82,700 g2.82 [ 75.07 81.58
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X Y X Y b : Y X Y
96 94 ag a1 98 94 80 85
84 95 84 2 93 95 94 93
59 84 92" £ 94 98 . .96 88 96

bl 85 88 w A B 99 . 100 38 57
95 96 12 16 55 65 47 &7
93 91 920 [ 93 g3 86 82 79
81 82 89 92 89 93 65 42
80 87 68 72 94 88 90 94
86 94 74 78 90 82 34 47
84 89 75 76 78 83 60 84

Wi 83 91 S5 54 97, .96 74 88
91 90 81 76 89 91 89 96
40 63 79 85 59 78 86 86
26 | '3 68’ © 8o 86 © lgy 82~ 93
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naun 4 naNn 2
1 3
X ¥ X Y
Y (51.82) 523455 567.24 575.88
W 592.50 866,63 563 .06 557.61
TU 1144 ,37 1996.20 11%1.10 1131.49
] i d‘
NS ngu I T4
bid Y X Y ‘ X Y
e 1] 555, 36—599+96 572756 555,93 |2293.83 2252.42
Wi 618,98] 574.40 562,74 564,95 |2388.08 2263.61
T 1294, 84 ¢ 1373.46 1140.60 1120.82|4630.91 4516.03
2
(1x) = G %/npq
- (4630.9DF /7x2xk
= 382,952.2755
(2x) = By
- 386,667.5717
(3x) = = Axa/nq

((2292.83%)%+ (2338.08)°/7xh

332,088,839



(4x)

(5x)

(3=y)

(bxy)

T2t

= Bxa/ np
((1144.37)%4 (1131, 10)%+
353, 269. 6066
= ABx"/n
((554°97)2+ (592°50)2+ (567.24)2+ (563.86)2 +
(595.56)7+ (618.98)°+ (577.86)° + (562.74)%)/7
383,442, 8473
G§ /npq (;/;4516o03)2/7x2x4 = 364:187;9814
=1° £ B6'7,0hh . 7459 L
= ay° fag A (L fi?s (2263061)°) /7xk =364T190:2174

EEByZ/np =((1o9oa2)2- (1131.49)2+ (1173.46)2+

(1120.88)%) /7 ~ 36L4.5441,8576

Zisy?/n = ((533.55)°4 (566.65)%+ (573.88)%+ (557.61)°
s (59940624 (50h. 1)2+ (555.93)%+ (564495)° )/7

=364, 642, 7004
GxGy/npa
(4630,91) (4516.03),/7x2xk
373 Y5l Laolkl
Z XY
3061646158
= AxAy/ne
((2292.R3)72252,42) + (2338.08)(2263.61))/7xh
373, 461,3363 |
% BxBy/np |
( (1144, 37)(1090.20) + (1131,10){1131.49) +
(1140.60) (1120, 88))/7x2



- (5xy)

Axx

Bxx"

ABXX_

Bxy

=T T (k) - (1)

= (5x) - (3x) = (hx) + (1x)

22

e -373,67548848,

7 ARxABy/n

((551.87)(523455) + (59205)(566465) + (567424)(575288)
¢ (563.86)(557.61) + (595.86)(599.06) + (618.98)(574rs40)
4 (577.86)(555593) + (562,71 (564.95))/7

. 373,753.6328

H

t

T (3x) - (%)
=382,988,8391 “2824052 42755

- 383 269.6066 o 382,9;2.295$

= -

-~

= 383, 442, 8173 = 382.988.8391 - 383 269.6066 + 382,95202755
.= 136.6774

s (2x) ~(5x))
= - 386,667.5217 <383 kh2, 845

{
T= o 322k, 6744

= (B )Xy

= . 373;46143363 » 573 45EI2G44

= 9,089

=  (hxy) ~ (Ixy)

= 373,675.8843 - 3?3,452.aah4

= 223.5904
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ABxy = (5xy) - (3xy) - (hxy) + (ixy)
= 373:753:6328 - 373,461.3363 - 373,675,8848 + 373:452;2944
= 68,7061
Exy = (2xy) - (5xy)
_ 376,160.6182 — 37375346525
= 2440,985k4
Ayy = (3y) - (1y)
- 36h,190. 21740~ 3654 1597.9814
= 2,236
Byy = (4y) - (1y)
= 364, 441,05760 - B64,187.9814
= 253.,8762
AByy = (5y) - (3y) - (hy) + (1y)
= 364;642;7004 = 364, 190. 2178 = 364,441.8576 + 364,107,904
- 193,6065
Eyy = (2y) -~ (5y) |
= 367.0Uk. 7459 0= 364,642.760@
- 2402,0455 .
E§& = Byy - Exyz/Exx
= Shoo. o495 N (2410.0850% 322k, €74
= 599,420211k

]

(A + E) yy (Ayy + Byy) - (Axy + Exy)z/ (Axx + Bxx)

(2. 236421402, O455)~ (904194 2410,9854)°

(3645636 + 3224.6744)

608, 4812141
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Aéa = {4+ E);y ~ Eé&
_ 608.4312141 - 599.429211k
= 9.052002757
(B + EJyy = (Byy + Eyy) - (Bxy + Exy)z/(Bxx + Exx)

(253.8762 + 2402,0455) & (223,5904 + 2410.9854)°

(317.3311 + 322L,6744)

696. 3003369

]

By

/
(B + E)yy .= Lyy

f

696.3003369" ~599.4202114

-l

96.537112556

/
(AB + E)yy = (AByy + #yy) = (4Bxy + Exy)z/ (ABxx + BExx)
. (198.6068/ £403.0455) = (BB.7061 + 2410.9854)°

(136,6771 + 3224. 6744)

= 771.3672832
AByy = (AB + E)éy - E;;
= 771.3672832 -  599.4292114
Analysis of Covariance
Source SS ar = Ms F
L Sex | e 052 1 9, 052 04709
B Treatment 964871 3 32,290 24530
AB 171938 3 57.313 TR
Error 599.429 b 12.754
Total 8774290 54

¥ p L e0O1
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¢ v
ﬂﬁiﬁﬂnﬂ?ﬁubﬂulﬂﬂwuﬁﬂﬂﬁlﬁuﬂﬁﬂﬂﬂﬂﬁHQULﬁﬁ ( Test for homogeneity

& a a 4
of within-cell regression )ﬂﬂdﬂ:uuuUﬂﬁQQWﬁWﬁqﬂﬂiLiﬂH%ﬁ?dﬂﬂﬂﬁﬂﬁﬂi

-+ K

‘n‘qm’n! 1 na:u% o n'a:um 3 nﬂ:uﬁ i $91

551.87 567.24 595.86 51486 2292.83 X

. 523.55 573.88 599+06 555+53 2252.42 ZY
43998.2219 46310.0138 ~51465,6032 | 48297.2232°  190074.2621 7%
39736.4325  47253.9944 5185049640 | A4375.9499 " 183217.2414 =Y
41781,2175  46762.315  51636.0116 46222.71 186402,2541| Zx¥
592.5 563 .86 618.98 562,74 2388.08 Z X
566.65 557,61 57444 564.95 2263,61 =Y
50262.75  45835.7932 5479747476 45702.9688  196593.2596 =X
46057.1975 44753.7293  47221.36 45T79%.2175 183827.5043 EY°
48074.425  45195,1391 50850.8975 45641:9025 -  189762.3641 Z XY
1144.37 1131.4 121,84 170046 | 4630,91 =s5%
1090.2 1121.49 1173.46 1120.88 4516.03 P
94260.9719 ©92145.807/ % 106260.5508 194000, 192 386667.5217 == x°
85793.63 92007.7237 99072.3248 90171.0674 367044.7459 EEAYE
89855.6425 91957.4541 102486.9091 91864.6125 376164.6182] Z=XY




126
.‘V‘

Txxy = 43,998.2219 - (551.87)24if
= 489,579
EXY 44 = 41,781.2175 - (551.87)(523.55)/7
’ = 505,283
BRyq,/Exxy, = (505.283)%/4894579
= 521.4910972
Exx,, , = 50,262+75 - (592459 A7
= 111,857
EXY 54 o= hBgO7LIh25 f -1 (592.5)(566.65)/7
= 119455
Exyg,}/Exxa1 - (111f55)2/111.857
= 111.2437005
Bxxyp = 46,310.0938 - (567.2)°/7
£ 3hk4,125 -
Exy = 16,762,315 ~ (367.24)(573.88)/7
= 258.359
Bxy®,/Bxx;, = (258.359)%/30k,125
(2 0 N93.9682415
EXx5 5 2 45,835.7932 - (563.86)2/7
= L446506% .
Exy,5 = 45,195.1391 - (563.86)(557.61)/7
= 278.8570143
Bxyl /Bxy, =  (278.8570143)° /416,064

= 186, 8969828
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Bxx, = 51,468,8032 - (595.86)2/7
= 77,49

Exy, 3 = 51,636.0116 ~ (595.86)(599.06)/7
= 642,3128

Bxyyo/Bxxyy = (64203128)7 /7h7 ko
= 551.9292163

By = sl 0077476 S (6189982 /7
= 57,968

XYoo = 50 850.8975 4 = | (618,98) (574.4) /7
= 594167

Bxyoy/Trxyy = 4 (69416737 /574998
= 608 35898845

Exx, = 48,297.22%2 = . (577.86)%/7
= 594,054

Exy, = 46,222,71 - (577.86)(555,93)/7
=+ 329,894 |

Exy§4/Exx14 = (3294894)F /39l 4054
=" .183¢3980576

Exxf £) .9 74577029688 1| (56237477
= 46334952857

EXy,), = b5,641,9025 -~ (562.74)(564495)/7
= 224, 7649286 |

ExyS,/Oxx,, =  (224,7649286)%/463,4962857

= 108. 9960689
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27 (Bxy Gy /o)) 521.4910972 + 111.2437005 + sees

+ 108.9960689

n

1918, 083353

S = LYY d

b N
f—d -, e
o

\\ %Y
b
il —

82 - : ,’  ) - Exy"/ Exx
) /3220 674k
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T pardeunaeanaals snauman ( Simple main effect )
58, at bi
(1x) = (?144;37)2(fﬂf'/hr = 93,541.62121
(2x) = Sh.260,9719
Go) = ((551.87)% & (592a5)2) 7 et 93,659.53527
Tex = (3x) - (1) = 117.91406

JExx = (2x) ~ (3%) h 601. 43663
Sxx = (2%) = (1%) - 719.35069
(xg) =(2111.37) (566680 /AL | L 89,113.72671
(2:7) = 898556425
Grw) = ((551.87)(523455) + (59245)(5664650)/7 = 89,238.80907
Txy = (Gxy) - (lxy) _ = 125408236 | '
Exy = (2xy) - (3xy) = 616.83343
Sxy = {(2xy) ~ | Cixy) = 751591579
(1) = (1090.2)2 /16 = B8i;895,43143
(25) =  85,795.63 |
(Gy) = (52308512 (566.69)%) /7 1=\ 85, 038.,11786
tyy = (3y) - (1y) = 132, 68643
Eyy = (ey)l - 0By = 765.51214
Syy = (2y) -~ iy = 898. 19857
Sg& = Syy - (8xy°/Sxx)

_ 598.19857 - (741.91579)%/719.35069

= 133009842



77,072 82.620 83.160 78.922

4 2
Evy = Tyy - (Exy /Exx) 7
. 965.5121h - (616.83343)%/601. 463663
= 132,8877513
/ /
TyyR = Syy - ZEyy
- 133,000842 - 132,8877513
= 01220907
— J
NTERAtRat s VLA
(AdgUsted, Mean)
bE = Exy/Exx
= (2410.9854) /522l 67h4
= 0.747667858
.
Vi g
T b1 b2 b3 bl 8x
Bx, | 551.87/7 | 567.24/7| 595-86/7| 577.86/7
78,838 810034 854122 82.55L 81,586
Byy 523055/7 | 573488/7| 599.06/7 | 555.93/7
| 78, 792 81,982 85.58 79,418
By, =1 Byy - bE(Bxy - Gx)
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