
4.1

4.2

4.3

4.4

4.5

4.6

4.7

aieid1kann  1 dl%Iwkmk=l

Elmh 9 0

Yl¶JYl?pb  ANOVA  ilM?i  Two - Way Classification %PrnsdvOsnl~~b~~l~~~os~a

adaL&a 90

~amii9ni5~~~~~H0:~,~  = B2.  = '.. = Pt. 92

MANQVA tbi%-lfllWl~R89blU¶J Randomized Complete Block (RCB) 93

&FJh~OS MANOVA  ~l~%lfllV'l~~O~LL¶J¶J  Randomized Complete Block (RCB) 96

Likelihood Ratio Test 97

Union Intersection Test 98
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Ho : @,  = p2  = . . = et

FmfJti  pi 60 vectors 9109  means 97n  treatment d i

~UyPl~~~~7T115~~80Elfi~~a~~1”9  Likelihood Ratio Test (U - test) blRt  Union Inter-

section Test (6) Wl%J~l&l

%uniammu  Ho: /4t, = p2  = . . . = /I,,

Pq?FJ HO : 6i  = 0, Vi = 1, . . . . t

bFlU$  ~(.i, = mean llO9  treatment fI  i

ai  = %lf%4MlEl~  treatment d i
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B,

Y11

r,l

yil

Yt,

Y.1

Bz . . . B1 . . . Bt,

Y*z  ... yij  ‘.. Ylb

Yz2  ... YZj ... r,,

YQ  ‘.. Yij  ... Yib

Y,2  ‘.. Ytj ... y,b

Y,2 ... YJ ... y.b

Total mea0

Y,. 9,.

72. 3

Y.: 1. f.: 1.

i. ;;t.

Y..

T,

T
z2

T .I

T f

Total

d d YU
yij  = dl~J~nW3lTl  block W j Yl!@lTlJ  treatment d i

t b
Yi.  = ji,yij  9  yj = 1T;=,  Yij  t Y-  = iE,it1  Yij

+h.m4.dldo~d~

yzC.F. (correction factor) = g

S S B l k  =  :: y.“l - C . F .
j=l

1 t
SStr = 6 YE yzi.  - C.F.

i=l

S S T = ;; ; yij  - C.F.
i=lj=l

SSE = SST SSBlk - SStr

m1mi-i  4.2

ANOVA ilV&l~la~~~B4l~¶l¶J  RCB

S.V. df ss MS f c

Blocks b - 1 S S B l k MSBlk  = s;

Treatments t - 1 sstr MStr  = $, f, = s’,/ s”,

EWX (b 1)  (t - 1) S S E MSE = s”,

Total tb - 1 S S T
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b = 4,t = 5
5 4
g 1 F=, y; = 226228.00

AlW-JMil C.F. =  (2z)2 =  2 2 2 6 0 5 . 0 0

SSBlk  =  f(50g2  + 5552 + 5222 +  5252) - C . F .

= 222839.60 - C.F. = 234.60

SStr  = +(4712 + 3962 + . . . + 3862) - C.F.

= 223734.50 - C.F. =  1 1 2 9 . 5 0

SST = 226228.00 - C.F. = 3623.00

SSE = SST - SSBlk  - SStr  = 2258.90
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mmw” 4.4

ANOVA ilt4%&$d9ll~l~~  4.3

df ss M S fe

3 234.60 78.20

4 1129.50 282.38 1.50

12 2258.90 188.24

19 3623.00

Bk k
= SSBlk,,  = ; ;=, (Yy;?2 - ‘kk

Trkk =

T =
kk SSTkk

=‘c Cb
i=l  j=l

(Yp12 - Ckk

Ek k
=

SSEkk =  S S T , ,  - SSBlk,,  - SStr,,
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Sum of products : ‘km  = __ __
yck’  ycm)  / bt , k # m = 1, . . . , p

Block : Bkm =

k # m = 1, 2, . .p

Treatment : Trkm

Total :
t b

T =
km

c c
i=l

y!!’  y!“’
j = 1 II 1, - ‘km

Error : E =
km

T
km - Bkm - Trkm

S.V.S.V.

BlocksBlocks

df ss llaL  SPdf ss llaL  SP

(b-1)  B,,  B12 BIP  B:> ...  B2,,  ‘..  BP,,(b-1)  B,,  B12 BIP  Bll ...  B2,,  ...  BP,,

Trea tmen t sTreatments

ErrorError

(t-l) Tr,, Tr,>(t-l) Tr,,  Tr,>  .._ Tr,,, Trlz  Tr:,’  TrppTr,,, Trlz Tr:,’ Trpp

(b-l)(t-I)  El1(b-l)(t-I)  El1 E,>E,> Eln  E22Eln  E22 E+E+ EpnEpn

TotalTotal bt-1 T,,bt-1 T,, T,,T,, TIP  TTIP T I?I? ___ TzpTzp TT PI-PI-
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v
I XI I l l 1” Toral

#‘) p) #‘I y(l) p) y.(=a ).u,  +I, ,IJ) #I, Y(a) ,(I  1 +I y(‘l ).(3)

T, 96 10 125 142 lb 700 122 13 b55 1 1 1 13 660 L71 52 27bO

T2 102 15 ,695 106  10 710 95 Ih la5 93 12 680 396 51 2790

T= 109 15 690  113 15 690 101 16 be4 1 0 0 19 685 123 63 2745
,

** 103 17 680  97 lb 690 99 13 730 13: 12 670 L3L 58 2170

% 90 17 6an  97 10 695 105. lb 680 Bb 22 710 386 69 2765

Tot.31 508 74 s.70  555 71 3485 522 70 5A50 525 78 31r25 2110 293 13.830

Cl1

B
1 1

Tr,*

T,,

E 1 1

~'trnlWImaau  Ho
Y

: = =pI pz . . . = es bs1~~A1Prasraei1~1.s  “I  bP9dl~fiOU  %I

= (2110)’  / 20 = 222605.00 C22 = (293)*  / 20 = 4292.45

= 222839.60 - C,, = 234.60 B22 = 4300.20 - c22 = 7.75

= 223734.50 - CI1 = 1129.50 Tr22 = 4349.75 - c22 = 57.30

= 226228.00 - Cl1 = 3623.00 T22 = 4449.00 - c22 = 156.55

= 2258.90 E22 = 91.50
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C33

B33

Tr33

T33

E3 3

Cl3

%3

T’13

T13

E 13

= (13830)*  / 20 = 9563445.00 52 = (2110) (293) / 20 30911.50=

= 9563850.00 - C33 = 405.00 B = 30897.40-  c12  -14.1012 =

= 9563712.50 C33- = = C,2 -125.75267.50 Tr12  30785.75 - =

= 9569650 - C33  = 6205.00 T = 30747.00 Ct2  164.50- -12 =

= 5532.50 E = -24.651 2

= (2110) (13830) / 20 = 1459065.00 C23  = (293) (13830) / 20 = 202609.50

= 1459192.00 - c,~ = 127.00 B23 = 202573.00 ‘23  = 36.50-

= 1458851.25 - C,3 = -213.75 Tr23  = 202547.50 C23  = -62.00-

= 1457320.00 - cl3 = - 1745.00 T23 = 202515 C23  = -94.50-

= - 1658.25 E = 4.0023

Source of Variation df ssy(‘) spy(l)  y(2)

Blocks 3 234.60 - 14.10

Treatments 4 1129.50 - 125.75

Error 1 2 2258.90 - 24.65

Total 1 9 3623.00 - 164.50

4.6 Likelihood Ratio Test

spy(‘) r(3)  / ssy’” 1 SPy’Z’  y(3)  1 ssy”)

127.00 7 . 7 5 - 36.50 405.00

-213.75 57.30 - 62.00 267.50

- 1658.25 91.50 4.00 5532.50

- 1745.00 (156.55 1 -94.50 ( 6205.00

u = IEI
~E+H(
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PhW.h~ 4.3*  ?lllheild 4.2 NRtPlnVllT19~  4.8

2258.90 - 24.65 - 1658.25

E= [ -24.65 91.50 4.00 I- 1658.25 4.00 5532.50

1129.50 - 125.75 -213.75

H= I - 125.75 57.30 - 62.00 I
-213.75 -62.00 267.50

3388.40 - 150.40 - 1872.00

E+H= 1 - 150.40 148.80 -58.00 1- 1872.00 58.00 5800.00-

IE 1 = 888831957, IE -+ HI  = 2227617232

4.7 Union Intersection Test ch
tcxGiwmHoufto e =

max  (HE-‘)

1 + ch
mm

&“aedNwd  4.4*

9lllhIdld  4.2 L3ly\l

r

0.000570 0.000146

E-’ = O.OCQ146  0.010966

0.000171 0.000036

LbW:

0.588904 -1.221762

HE-’  = -0.073914 0.607760

-0.085147 -0.701470

(HE-‘ )

0.000171

0.000036

0.000232 1
0.139028

-0.033824

0.023277
I
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~l4nlWtl characteristic roots 2109  HEe’  L~lil347

tr HE“ = 1.219941

[HE-'! = 0.003118 _

LLtxf-m~an~m  principal minors ZO

0.607760 -0.033824 0.588904 0.139028 0.588904 -1.221762

+ t

-0.701470 0.023277 -0.085147 0.023277 -0.073914 0.607760

.0.009580  + 0.025546 + 0.26707 = 0.283573

RLal?si

-X3 + 1.219941 X2  -0.283573 X + 0.003118 = 0

~7nniTLL~~uni~~i~~~L~i~~

A, = 0.91315, A, = 0.29527, bba: X3  = 0.01153

Lw"aLilun?saTa~so~~~xl,  fh7KL'bsmtaAw-h

Fi  1 Ai = tr HE-’ blR:

3
?T

i-l 4
zz  HE“

I I

Chmax  (HE-‘) = A, = 0.91315

aaEWSUM  e = , o;9&y315  = 0.4773

S = min (4, 3) = 3

m = 14-31-l = o
2
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r
f

IIIi II

I 85.9

207.0

473.6

301.8

348.0

469.2

308.4

12x4-

33J.8

94.7

200.4

356.8

229.1

422.9

334.8

326.0

110.1

224th

253.3

307.0
339.2

422.9

6%.0

257.7

299.6

105.7

605.7

p
-
56.5

54.8

54.6

44.3

61.1

59.0

66.2

a.4

61.4
-159.0

51.1

64.5

65.0

65.8

72.3

53.6

57.1
68.4

39.5

64.8

64.2

59.6

68.2

60.5

66.8

56.0

64.7

T TI

p
-

144

131

161

162

164

155

136

135

II

r(2)

114

191

160

134

144

139

144

182
-

111

p

123

II5

161

135

I55

1%

189

191

N

I
-
p,
-

79

63

65

4 4

68

62

53

48

76

78

65

63

74

68

68

78
-

-
p

62

72

78

78

99

69

67

a9

F
-
82

86

51

68

72

63

59

78
-

88

102

90

71

41

65

96

92
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‘ijf : i HU’IU~J  level YaJ  factor A

j VUJIU~J level 2109  factor B

f MZJW~JMhJYl@ltWJ~  f JllU~U  AiBj cell

hllXf~lJcill~lJ  ANOVA  L~7hW&J&lJ  7 FiOhh%%

, i = 1, . . . . ,a

, j = I, . . . ,b

, f = I, . . . ,n

SSAiBj .., . ..o

pooled error S.S. (equal variances)& SSE = k k
i=l  j=l

SSAiBj
. . ..a

C.F. = yf..  /abn . . . . 0

S S A - C:F. . .

= 1 “c  y? - C.F.
an j=i .1.

ST 437 1 0 1



9 J

YEI1 *-- Y.,l *a*  Y.bl
. . .

. . . .
. .

A . y.1, -*- y.,r *-* y. D I
. . . .

. . .
. .

Y.1,  a-* y.,, --* Y.b.
Total Y.1.  *-* Y.,. **a Y.b. Y. .  .

Total Y.1.  *--  Y.,. ... Y.b. Y . . .

SST(AW  =A  i=,i ii y?  - C.F.
j=l  U.

SSAB = SST (AB) - SSA - SSB

a b n
S S T =c c

i=I j=]
& Y$ - C.F.

. ...@

. . ..a

. ...@
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EllWJ SSE 1lflQGl~  SSE = SST - SSA - SSB - SSAB

= SST - SSA - SSB - (SST(AB)  - SSA - SSB)

S S E  =  SSI=-  SST(AB) . ...@

mmai4  4.10

ANOVA a’l?l%J&ojdWll%l~~  4.9

S.V. df

A a-l

B b-l

AB (a-l) (b-l)

Error ab (n-l)

Total abn-1

s s MS

SSA MSA = s*

SSB M S B  =  S;

SSAB MSAB = siB

SSE MSE = G

SST

S T  4 3 7 1 0 3



1
IQ B, :  Special

40.1

A, : IQ < 60 41.1

40.9
39.4

Total 161.5

52.8

42:60  < I Q < 7 0 53.6

53.9

53.8

B, : Public

63.0

61.9

61.6

64.0

250.5

68.6

10.7

6 9 .

73.3

--

Total

A3:IQ  >70

214.1

41.6

31.1

43.2

42.0

281.7

62.8

56.6

63.3

60.9

Total 164.5 243.6

Total 540.1 775.8

II412.0

SSA,B, = (40.12  + 41.12  + 40.92  + 39.42)  - (161.5)2  / 4 = 6522.39 - 6520.56 = 1.83

SSA,B, = (60.32  + 61.92  + 61.62  + 64.02)  - (250.52)  / 4 = 3.61

SSA,B, = (52.82  + 53.62 + 53.92 + 53.g2)  - (214.1)2  / 4 = 0.75 . . . 0

SSA,B, = (68.62  + 70.7’ + 69.12  + 73.32)  - (281.72)  / 4 = 13.43
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SSA,B,  =  (41 .6 ’  + 37.72  + 43.22 + 42.02)  - (164S2) / 4 = 17.03

SSA,B,  =  (62.g2 + 56.62  + 63.32 + 60.g2) - (243.62) / 4 = 27.86

SSE = 1.83 + 3.61 + 0.75 + 13.43 + 17.03 + 27.86 = 64.51 . . 0

a = 3, b = 2, n = 4, abn = 24

C.F. = (1315.9)2  / 24 = 72149.70 . . . 0

SSA = (4122  + 495.g2 + 408.12)  / 8 - C.F. = 72763.41 - C.F. = 613.71 . . . @

SSB = (540.12  + 775.g2)  / 12 - C.F. = 74464.47 - C.F. = 2314.77 . . . 0

SST (AB) = (161.S2  + 250.52  + . . . + 164.52  + 243.62)  / 4 - C.F. . ...@

= 75106.84 - C.F. = 2957.14

SSAB = SST(AB) - SSA - SSB . . ..a

= 2957.15 - 613.71 - 2314.77 = 28.67

S S T = (40.12  + 41.12  + . . . + 63.32  + 60.g2)  - C.F. = 75171.35 - C.F. . . ..a

= 3021.65

OIWII  SSE = SST - SSAB - SSA - SSB = 3021.65 - 28.67 613.71 _ 2314.77 zz 64.51

S.V.

A : IQ

B : School

AxB  : IQxSchool

EWX

Total

fI15196” 4.12

df S S M S

2 6 1 3 . 7 1 306.86

1 2 3 1 4 . 7 7 2 3 1 4 . 7 7

2 2 8 . 6 7 1 4 . 3 4

1 8 6 4 . 5 1 3.58

2 3 3 0 2 1 . 6 5
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Cf. (kJJ.J) = y(k)  y(m)  , abn. . . . . . . 8

SPkm  A
=& ;i=,  y;fi)  Y!“’  - C.F. . . . . @

“km  B l “c=~ j=J y? y?)  - C F . . . . 0
.I. .,.  . .

b
SP,,  T ( A B )  =  n i=,  c y!!’ y..(m)  - C . F .’ ii . . . . 8

j=l 11 U . .

SP,  WV = SP,,  T(AB) - Sp,, A - Sp, B . . . . 0

“km  T
=;“c

n
(k)

is*  j=1 f?I  Yijf
Yij(“‘)  - C.F. . . . . 0

“km  ’ = SP,,  T - SP,, T(AB) . . . . 8
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El
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d- ” --^;1  f . . .-= . .-z  --
. .

.: ::i :“ ..“. . .

- 2. II -- 2:
. ‘-2. .z; -~
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S.V. df ssalldsP
c

A a - l *I*. *
B b - l B B:;1 1

-
. . .
. . .

. . .

. . .
-

. . .
-
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S S A = (736.5’ + 1001.62  + 1209.82)  / 8 - C.F. = 376156.36 - C.F. = 14068.26

SSB = (j56.i2  + 643.1’) / 12 - C.F. = 364632.20 - C.F. = 2544.10

SST (AB),  = (326.32  + 410.22  + 457.42  + 544.22  + 566.72  + 643.1*)  / 4 - C.F.

= 378707.66 - C.F. = 16619.56

S S A B = 16619.56 - 14068.26 - 2544.10 = 7.20

SST = (85.62  + 83.22  + . . . + 161.32  + 161.42)  - C.F.

= 379031.57 - C.F. = 16943.47

SSE = SST - SST (AB) = 16943.47 - 16619.56 = 323.92

kiiM~~~~fJlflla~%’  (y(3))

C.F.

S S A

SSB

SST (AB)

S S T

S S A B

SSE

= (1037.5)2  / 24 = 44850.26

= (340.32  +  351.42  +  345.8*)  /8 - C.F. = 44857.96 - C.F. = 7.70

= (167.62  + 178.22)  / 12 - C.F. = 44902.77 - C.F. = 52.51

= (166.2*  + 174.1*  + 167.22  + 184.2*  + 167.6*  + 178.2’) / 4  - C.F.

= 44915.93 - C.F. = 65.67

= (46.82  +  41.72  +  +  46.32. . . + 42.2*)-  C.F. = 45175.55.C.F.

= 325.29

= 65.67 - 7.70 - 52.51 = 5.46

= 325.29 - 65.67 = 259.62

ilH~u”Elnlrl~4flqH - ndna1amj  (y(‘) y(2))

C.F. = C.F. (12) = (1315.9) (2947.9) / 24 = 161630.90

SP,2A
=-g .(412 0 x 736.5 + 495.8 x 1001.6 + 408.1 x 1209.8) - C.F.

= 87.%
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SP,2B =d- (540.1 x 1350.4 + 775.8 x 1597.5) - C.F. = 164057.63 - C.F.

= 2426.13

SP,, T(AB)  =it(161.5  x 326.3 + . . . + 243.6 x 643.1) - C.F. = 164141.10 - C.F.

= 2510.20

SP,, AB = 2510.20 - 2426.73 - 87.93 = - 4.46

=,2  T = (40.1 x 85.6 + . . . + 60.9 x 161.4) -C.F.  = 164245.75 - C.F.

= 2614.85

SP,2  E = 2614.85 - 2510.20 = 104.65

zr’m~~irnwl~~nqu  - hmiiatsa  (y(l)  yc3))
C.F. = C.F. (13) = (1315.9) (1037.5) / 24 = 56885.26

SP,3  A =h412.0 x 340.3 + 495.8 x 351.4 + 408.1 x 345.8)-C.F.

= 56943.59 C C.F. = 58.33

SP,3  B =ri- (540.1 x 5Ql.0 + 775.8 x 536.5) - C.F.

= 57233.90 - C.F. = 348.64

SP,, T&B)  = i(l61.5  x 326.3 + . . . + 243.6 x 643.1) - C.F. = 164141.10 - C.F.

= 57279.93 - C.F. = 394.67

SP,3  AB

SP,3  T

= 394.67 - 58.33 - 348.64 = - 12.30

= (40.1 x 46.8 + . . . + 60.9 x 42.2) - C.F.

= 57328.77 - C.F. = 443.51

SP,3  E = 443.51 - 394.67 = 48.84

ac”lM~und~fllaQl; - %wifliam~  (#2)-y(3))

C.F. = C.F. (23) = (2947.9) (1037.5) / 24 = 127435.26

SP23  A =& 736 . 5 x 340.3 + 1001.6 x 351.4 + 1209.8 x 345.8) - C.F.

= 127617.75 - C.F. = 182.49
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“23  B = h(l350.4  X 501.0 + 1597.5 x 536.5) - C.F.

= 127800.76 - C.F. = 365.50

sp23  WB) = %(326.3  x 166.2 + . . . + 643.1 x 1.78.2) - C.F.

= 127986.30 - C.F. = 551.04

SP,, AB = 551.04 - 182.49 - 365.50 = 3.05

“23  T =,(85.6  x 46.8 + . . . + 161.4 x 42.2) - C.F.

= 128141.87 - C.F. = 706.61

“23  E = 706.61 - 551.04 = 155.57

m713i  4.18

)’
-

df

2
1
2
IS

123
-

613.71 87.93 58.33 14068.26 182.49
2314.77 2426.73 348.64 2544.10 365.50

28.67 -4.46 -12.30 7.20 3.05
64.51 104.65 48.83 323.92 155.57

3021.65 2614.85 443.51 16943.41 706.61

7.70
52.51
5.46

259.62

325.29

&&4  UC = IEI = 1836992 = 0.4720
(E + Hi 3891831
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school

&~~¶.~@ICKI’U  Ho: !d’d  IQ effect

613.71 87.93 58.33

H = 87.93 14068.26 182.49

58.33 182.49 7.70 I ,H+E=

r 678.22 192.58 107.16

192.58 14392.18 338.06

107.16 338.06 261.32

UC  = 1836992 = 0.000775
2370549053

“(3,  2,  18),  .Ol  = 0.370654 LTldfiKUi  Ho MfnK?% IQ effect

1836992
UC = = 0.023184

79234058

“(3, I, LS),  .ot  0.501932 b~ld~bWB  H0 bWN~1~  school effect
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fili7.Nml  2 e;li%l  y(l) = Ultimate torque (ft-lbs)

bbAZ y(‘) = Ultimate strain

b4nlWlWll!  tWJ?i~ll4  H,: & = . . . = &,  LSlt%

hJd  s = c ---m  (n - 1) ‘i
, 61 Ho %I?.¶  x; L?hblllQ~  X2  -

2

i=l  C(ni-  1)
’ Cm-l)  “, (p+ I)

IF; Fast Speed I 3: Slow Speed I Total I

I Torque strain I Torque strain 1 Torque 1 strain 1

7.80 8a.a 7.70 76.L

Total 30.22 355.6 29.32 323.9 59.54 679.3

Total 125.10 1107.0 119.19 1266.8 240.59 2673.8
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m=S,  p=2

, df = (m  - ‘) ’ (’ + ‘) = 70(3)  = 21

2 2

LLR: 2 = 2.3026 [l- (t)  - +)] [ 2 4 log 6.2531 - 3 log 0.4574

- 3 log 9.4098 - 3 log 4.3965 - -3 log 1.9694 3 log. 0.0643

- 3 log 3.4113 - 3 log 1.7057 - 3 log 1.87201

= 2.3026 (0.7292) [24  (0.79610) - 3 ( 0.33970 0.97358 + 0.64311- -

+ 0.29434 - 1.19179 + 0

+ 0.23193 - O.B231)]

= (2.3023) (0.7292) (14.85630)

= 24.944

1.. 53292

S.V. df

Speeds 1

Lubrication 3

Speeds x Lubrication 3

Error 2 4

*Total 3 1

ssy(”

1.2051

1.6941

0.1323

4.8966

1.9281-

SS and SP
spy’Uy’Z

27.2076

- 9.8616

1.5846

- 1.8898

17.0408

ssy'*'

614.25

74.88

32.23

736.40

1457.76
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hJd  E  =

fl1’3VlG1~~3IJ  H, :jdG interaction effect

dl~~~~l~~~~O~d~%l~O~~l  Characteristic roots WI9 HE-’ b@Kd

0.000524

HE-’ =

0.001359

0.027876 0.340820

0.340820 0.044631

.: p = 2 -c vH  = 3 L4lWl tr( HE“ ) = 0.072507

bb~z j HE“ ( =  0 . 0 0 0 4 8 6

s l
&3lfU~lWllOSR2J?ll~~PIl~3-k?  ‘%b%A  Characteristic roots liflJ9  HE-’

X2  - 0 .072507x  +  0 .000486  =  0

*If&  2 i%
0.072507 f do.005257 - 0.001944

2

0.072507= f $i%i?i?-.-
2

.1, = 0.065033 , xz 0.007474=

Char.,JHE-‘) = 0.065033
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0.065033
'c = 1.065033

= 0.0610

s = rnin (v,,  p) = min (3,2)  = 2

IYH - P I - 1 13 - 21 - 1
m= = = 0

2 2
VE - p - 1 24 - 2 - 1

n = = = 10.5
2 2

8lfl  Chart lpb A2 e(z,o,~o.s),  .05  = .363  > 0.0610 L7lbid~aa~  Ho  I&%I~$J$&&~~

~a~Msj~Mi:9~al~~~a~~~nl~~~~ (Speed) a~a~nls~~o~u  (Lubrication)

fU3WFKlDPI  Ho:  k&%l%W~Ma’n  (lubrication)

H E - ’  = [ -;;;;;;  ;:z] [I’:’  ;;I;;;;  ]

0.341149 -0.012514

=

- 1.976720 0.096594

tr(HE-‘) = 0.437743 , 1 HE-’ / = 0.008216

x2 - 0.431743 i + 0.008216 = 0

4mmmmi~~o
0.437743 + JO.191619 0.032864-

2

0.437743 zt 0.398441
zz

2

A, = 0.418092 , x2 =  0 .019651

0.418092
8, =

1.418092 =
.2948
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HE-’ zz

0.260609 0.037607

= 1 5.883781 0.849022 1
h, = 1.109631 = x

x2 = 0
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CO .213 .Oll .ozs ,310 ,014 ,024

,178 ,011 ,024 , 2 1 3 ,013 .025

,238 ~308 .025 , 2 3 3 .X09 ,024

,349 .012 ,026 , 2 9 1 .0*2 .037

Cl ,116 ,011 ,028 ,166 ,006 ,025

,191 ,009 ,023 ,230 038 .021

,144 ,010 , 0 2 6 ,363 .014 , 0 2 7

%ihi1~  “)  wJwJda0a6o  v , = Golden Delicious

V2 = Red Delicious

V3 = Winesap
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YUlWllCl~fWLW.~dll~~~~O  A ,  = 1764in2  x 10-h

A2  = 1666 in2  x 10’

A, = 1862 in2  x 10S6

A, = 1966 in2  x 10m6

fiit-Ym&o y(‘) = force at faiiure

yC2)  = tensile strength

ST 437

,

A,

A2

A3

A4

- -

v,
p y(2)

.230 130

.180 102

.280 159

,250 142

.255 153

,215 129

,240 144

.265 159

.200  .107

.185 99

.220 118

,225 121

,225 135

.200 120

,220 132

,200 120

V3

p p) p y(2)

.460 263 .500 233

.300 172 ,440 204

.420 238 .420 195

.345 196 .380 176

.410 232 .645 206

.365 207 ,305 97

.450 255 .460 147

.380 215 .325 104

.360 184 .380 138

.360 184 ,400 146

.480 245 ,485 177

.325 166 ,420 153

.360 204 .330 112

.455 258 ,380 129

.440 249 .355 121

,435 246 ,360 122
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1I.k  2 x 3 factorial design 4 units / Cell

wi-wm=mGo  ih4w-4  i w.4

factor A = sex A, = Male

A, .= Female

-
Bl

39 43 54

43 42 39

48 45 46

47 44 54

49 49 40

43 41 58

38 43 62

43 66 47

y@)  = Spelling score

yc3)  = Mathematic score

B2 B3

p )s2) y(3) p $2) #3)

35 41 63 52 49 70

53 49 57 55 58 58

40 37 67 59 43 70

51 49 65 61 86 60

51 49 68 42 46 64

46 41 68 66 49 62

48 40 61 49 49 78

42 37 63 63 54 60

y...c2)  = 1169, y...c2) = 1150, Y...(~)  = 1434
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