












T = 4.77, B = 4.02, R = 12.87, G = 55.22

Tb = 4.77 + 7.36 + 8.05 = 20.18

Bt = 4.02 + 3.54 + 4.08 t4.77  = 16.41

,x
9C4.77) + 12C4.02)  - 12.87 + 55.22 - 3C20.18) - 3C16.41)=

12
= 1.98

n”aO~l~YD~  Partially Balanced Lattices

%X+$%i~Id~~aMawSW  sif&r&h  %M  5 x 5 simple lattice %kxG%S~Gu$dis  q

25w"uTj

Rep.1 B C PC

(1) 6 (21 7 (3) 5 (4) 8 (5) 6 32 + 61 + 9.5

(6) 16 (7) 12  (8)  12 (9) 13 (10) 8 61 -8 - 1.3

(11) 17 (12) 7 (13) 7 (14) 9 (15) 14 54 + 48 + 7.5

(16) 18 (17) 16 (18) 13 (19) 13 (20) 14 74 - 15 - 2.3

(21) 14 (22) 15 (23) 11 (24) 14 (25) 14 68 + 17 + 2.7

289 + iG + icl

Rep.2

(1) 24 (6) 13' (11) 2 4 (16) 1 1 (21) 8 8 0 - 9 - 1.4

(2) 21 (7) 1 1 (12) 14 (17) 1 1 (22) 2 3 8 0 -23 -3.6

(3) 16 (8) 4 (13) 12 (18) 12 (23) 12 56 - 8 - 1.3

(4) 17 (9) 1 0 (14) 3 0 (19) 9 (24) 23 89 - 32 - 5.0

(5) 15 (10) 1 5 (15) 2 2 (20) 1 6 (25) 1 9 8 7 - 31 - 4.8

- -392 - 103 -JZ
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Rep.4 2 4 S u m c w
(1) 1 6 (6) 7 (11) 20 (16) 13 (21) 2 1 77 80 77 1 5 7 - 3 - 0.4
(2) .15 (7) 1 0 (12) 11 (17) 7 (22) 1 4 5 7 80 57 1 3 7 +  2 + 0.3
(3) 7 (8) I1 (13) 1 5 (18) 15 (23) 1 6 64 56 64 - 0.1 - 1 - 0 . 1
(4) 1 9 (9) 1 4 (14) 20. (19) 6 (24) 1 6 75 89 75 1 6 4 - 49 - 6.2

(5) 1 7 (10) 1 8 (15) 20 (20) 15 (25) 1 4 X4 87 84 1 7 1 - 48 - 6.1
33 33 37 749 - 99 - IT5 ‘.

Treatment totals (4 reps)

(1) 59 (2) 69 (3) 37 (4) 57 (5) 49 - 8.0

(6) 51 (7) 51 (8) 49 (9) 48 (10) 56 - 3.7

(11) 80 (12) 42 (13) 44 (14) 69 (15) 72 - 8.8

(16) 63 (17) 50 (18) 57 (19) 32 (20) 62 - 4.3

(21) 58 (22) 64 (23) 52 (24) 73 (25) 55 -3.8

- 0.4 +0.3 - 0.1 - 6.2 - 6.1

Adjusted treatment totals

(1) 66.6 (2) 77.3 (3) 44.9 (4) 58.8 (5) 50.9

’(6) 46.9 (7) 47.6 (8) 45.2 (9) 38.1 (10) 46.2

(11) 88.4 (12) 51.1 (13) 52.7 (14) 71.6 (15) 74.7

(16) 58.3 (17) 46.0 (18) 52.6 (19) 21.5 (20) 51.6

(21) 61.4 (22) 68.1 (23) 55.7 (24) 70.6 (25) 52.7
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sov. df ss M S

Replications (r-l) 3 226.19

Treatments (unadj.)

Blocks within replications (adj.)

Component (a)

Compohent (b)

Intra-block error

total

(k*-1) 24 791.24

r (k-l) (16)  (786.00) 49.12 Eb

n (p-1)&-1) 8 164.72

n (k-l) 8 621.28

(k-l) (rk-k-l) 2 761.56 13.60 E,

(rk*-1) 66 2564.99

component (a) = SS( rows x cols interaction)

Ss(total)rc  = (322+612+.. .+75*+84:)/k=5  - (650*+749*)/pk*=50

= 602.18

SS(Rows) = (1042+1422+.. .+171*)/pk=lO  - (6502+759*)/50=309.28

SS(COlS) = (289*+361*+392*+357*)/k*=25  - (650*+749*)/50=128.18

SSCComponent  (a) ) = 602.18 - 309.28 - 128.18 = 164.72

Component (b) SS = C C*/kr(n-1)  - C R2c /k*r(n-1)

= (632 + 2g2+...+  482,/20 - (99' + 9g2 j/100 = 621.26

p(Eb -.E,)

P 2
k [ (r-p)Eb  + (p-l)E,

(2jC35.52)= = 0.1270

(5) [ (2)i49.12)  + 13.60 1

M = k(n-l)p
[ (n-l)Cln+  kp) BU - Ba 1B =

" unadjusted SSCbLocks)  = 309.28 = SS(rows)

B =a adjusted SSCblocks)  for component (b) = 621.28

A
5. RE : lattice to RCB) = MSE (RCB) / effective error varince

MSE(RCB) aii%Qni~wi~~~o~~~i?odi~n'ilu
I

effective error variance = E
nkv

e '+ (k + 1) I
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Rep. 1

B

(1) 7 (2) 17 24

(3) 26 (4) 25 51

(5) 33 (6) 29 62-
137

Rep. 4

B

(1) 2.5 (5) 40 65

(2) 25 (4) 34 59

(3) 34 (6) 32 66-
190

ST 332

Rep. 2 Rep. 3

B B

(1) 17 (3) 27 44 (1) 10 (4) 25 35

(2) 23 (5) 27 50 (2) 26 (6) 37 63

(4) 29 (6) 30 59 (3) 24 (5) 26 50- -
153 148

Rep. 5

B

(1) 11 (6) 27 38

(2) 24 (3) 21 45

(4) 26 (5) 32 58-
I41

T Bt

7 0 2 0 6

115 241

132 2 5 6

139 2 6 2

158 2 8 5

155 2 8 8- -
7 6 9 1538

Q W T + /.iW Adj. means

-66 1 9 71.8 14.4

- 1 1 24 117.3 23.5

8 1 7 133.6 26.7

1 6 15 140.4 28.1

3 1 -24 155.7 31.1

22 -51 150.2 30.0- - -
0 0 769.0

2 9 3



t = 6, k = 2, r = 5, b = 15

df ss. MS.

Replication (r-l) 4 298.5

Treatment (unadj.) (t-1) 5 1059.8

Blocks within reps. (adj.) (b-r) 10 213.4 21.34 E,

Intra-block error ( t r - t - b + l )  1 0 77.3 7.73 E,

total (tr-1) 29 1649.0

I@lfLl~

SS(blo&s  within replications, adj. for trteffects)

= SS (blocks, unadj.) - SS (treatments, abj.) - SS (treatments, unadj.)

SS(Blocks,unadj.)  = (242+512+ ...+582)/2  - (1372+1532+...+1412)/6

= 20763.5 - 20010.5 = 753.0

SS(Treatments,  adj.)= (t-1) Q2/ ktr(k-1)

5
= (2)(6)(5)(l)'

(662+ 112+...+222) = 520.2

SSCBlocks  within reps,adj.)  =

4. =* lJ weighting factor

IJ = r(Eb  - be)
rt(k  - 1)Eb + k(b - r - t + 1)Ee

753.0 + 520.2 - 1059.8 = 213.4

5C21.34  - 7.73)=
(30)(21.34)  + (10)(7.73)  =

0.09484
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Adjusted treatment totals = T + VW

SS(Trt.  total ,adj.) = (71.82+  117.32 +...+  150.22)  - (769j2/30

= 943.61 ( 5df)

MS(trt.  total, adj.) = 943.61/5  = 188.72

5. Effective error variance per unit

= Es cl + (t-k)vl = 7.73 [l + (4)cO.O948)1  = 10.66

6. Ho : ri = 0 , Ha : 'Ti f 0 , i - 1,2,...,6

F = MS(trt.1  adj. = 188.72/10.66  = 17.7*
MS(effective  error)

.
I. MSE (RCBT  = SS(blocks  W. reps adj.) + SS(Intra-block  error)

I"il pooled df.

= (313.4 + 77.3)/20  = 290.7/20  = 14.53

RE : ('BIB to RCB ) = 14.53/10.66 = 1.36 = 136%

a"n¶m~l;ii  (2) r~aJaun'wl~rana:11~~~~~~~~~~~

SQ"~s~,,,,~,~lun"~~n~~~~  (I) rl~~n15bl]~UUbblJOJ%Unl4jlLLUn  df. h

nl419~L~~~~  un~nl~tilu?mc;lmoJ  lJ cd
Y

Iw" c kbCnm.bn~~~~~swd~a~n  nls~luun%um74lJ^?bn4lZ~  ZiGA

df. MS

Groups (c - 1)

Treatmentscunadj.) (t - 1)

Blocks w.gr.  (adj.1 (b - c) Eb
Intra-block error (tr-t-b-l) Ee

total tr - 1

u = weighting factor

(b-C)(Eb  - Ee)
=

t(k - l)(b  - c)Eb  + (t - k)(b  - c - t +.l)Ee
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Block

1

2

3

4

5

6

7

8

9

(3) 25.3 (‘5) 19.9 (9) 29.0 (11) 24.6

(3) 23.0 (4) 19.8 (8) 33.3 02) 22.7

(10) 16.2 (11) 19.3 (12) 31.7 (13) 26.6

(2) 27.3 (5) 27.0 (8) 35.6 (11) 17.4

(7) 23.4 (8) 30.5 (9) 30.8 (10) 32.4

(4) 30.6 (5) 32.4 (6) 27.2 (10) 32.8

(1) 34.7 (5) 31.1 (9) 25.7 (14 30.5

(3) 34.4 (5) 32.4 (7) 33.3 (13) 36.9

(1) 38.2 (2) 32.9 (3) 37.3 (10) 31.3

Block totals

98.8

98.8 .

93.8’

107.3

117.1

123.0

122.0

137.0

139.7
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10

11

1 2

1 3

N O .

1

2

3

4

5

6

7

8

9

1 0

1 1

1 2

1 3

(2) 28.7 (4) 30.7 (9) 26.9 (13) 35.3

(1) 36.6 (4) 31.1 (7) 31.1 (11) 28.4

(1) 31.8 (6) 33.7 (8) 27.8 (13) 41.1

(2) 30.3 (6) 31.5 (7) 39,3 (12) 26.7

T B t W

141.3 523.3 -362.4

119.2 496.4 -238.5

120.0 474.3 33.9

112.2 470.6 8.1

122.9 489.3 -120.0

112.3 484.0 -151.8

127.1 509.1 -319.8

127.2 457.6 299.1

112.4 459.5 143.1

112.7 473.6 -23.4

89.7 427.1 327.6

,111.6 442.4 341.1

139.9 486.8 63.0

1548.5 6194.0 0

t=b=13,r=k=4

121.6

127.2

134.4

127.8

1548.5

.
T + M W

136.7

116.2

120.4

112.3

121.4

110.4

123.0

131.0

114.2 -3

112.4

93.9

115.9

140.7

1548.5
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3. df. SS. MS.

Treatments(unadj.)  (t-1) 12 542.67

Blocks (adj.) (b-1) 12 475.27 39.61 Eb
Intra-block  error (tr,2t  + 1) 27 538.21 19.93 E

- e
tot‘31 (tr - 1) 51 1556.15

SS(blocks)adj.=  C W2/tr(t-k)(k-1)

= ( 362.42  + 238.52+.. .+63.02)/(4)(13)(9)(3)(=  1404)
.

= 475.27

4.

IJ Eb - Ee 19.68zz = zz 0.0127

t(k - l)Eb (13)(3)(39.61)

5. Effective error mean square per unit

= E,[l + (t - k)Ml = 19.93[1  + (9)(0.0127)  = 22.2

t’  = m + (t - 1) Q
tr(k-1)

m + 12 Q =
(1.3)(4)(3)

m + 0.0769 Q

m = grand mean = G/N = 1548-S/52  = 29.78

Q = kT - Bt =, 4T - Bt

LLO::  C Q = 0

t - 1
SSCTreatments)  adj. = C Q2

rtk(k  - 1)

= 12
(4)(13)(4)(3) (41.g2+  19.62+..+ 72.82  ) = 328.55
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df. ss MS F

Blocks (unadj.) (b-1) 12 689.38

Treatments (adj.1 (t-1) 12 328.55 21.38 1.37

Intra-block errorctr-t-b-l) 27 538.22 19.93 Ee

total (tr-1) 51 1556.15
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