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An arrangement of 16 treatments (0000, 0001, ---, 1111) in a 4 x 4 lat-

tice square is given below:

Square I Square II Square III
0000 0010 0001 OOlli 0000 1000 0100 1100 0000 0101 11311 1010
1000 1010 1001 1011 1010 0010 1110 0110 1101 1000 0010 0l11
0100 0110 0101 0111 0101 1101 0001 1001 1011 1110 0100 0001
1100 1110 1101 1111, 1111 0lll 1011 0011 0110 0011 1001 1100
Square IV Square V

0000 0110 1101 1011 0000 1001 0111 1110|

1110 1000 0011 0101 0001 1000 0110 1111

1001 1111 0100 0010 0011 1010 0100 1101

0111 0001 1010 1100 0010 1011 0101 1100

The system of confounding in the above 5 squares is:

is:

If a sixth replicate duplicating square 1 is used the analysis of variance

Pseudo~-factors confounded

Square with rows with columns
1 A, B, AB c, D, CD

2 C, D, CD AC, BD, ABCD

3 AC, BD, ABCD AD, ABC, BCD

L AD, ABC, BCD BC, ABD, ACD
5 BC, ABD, ACD A, B, AB




D

Source of variation arf ss ms
Total 6(16) = 96

CT 1 CcT -
Replicate 5 Rep. -
Treatments (ignoring rows and cols.) 15 T -
Rows (elim. tr; ignoring col.) 18 R' +R,_ -
Cols. (elim. tr. and row) 18 {lg g; } =C E,
Error 29 B Ee
ﬁ;Q'z;i;;t';;:”;;;';;ifj ..................... 1élii§ ............... §é.§..£.“..”.”..“.é;m
Col. (elim. tr; ignoring row) 18 C';-CJL -

The sums of squares CT, Rep, and T are computed in the usual manner for

a randomized complete block design.

The remaining sums of squares are
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com-

puted by a procedure similar to that described on peges 389-406 1%%#3&39&, 7
"Experimental Design)" /% w. T Fejbu,\_,,

The sum of squares for rows (eliminating treatment effects and ignoring

columns ) is:
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where A 0= uth levels of effect A from all(6 arrangements and Avu

level of effect A from the vth arrangement.

The sum of squares Cl is computed

as follows:
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Likewise,
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1
i [A'u-uASu-AluﬁA6u]2

C, = B(ixss9) =

u=0

+ B + AB comparisons } + é(h+u+u+9+97 Z}[E(C-u-CEu) - s(clu+06u)]a

+

[2(D.u—D2u) - 5(131u+136u)]2 + [2(CD.u-CD2u) - 5(0Dlu+cn6u)]2}
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the sum of squares for Rl is:
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The sum of squares C' is computed as:

1 - 1

= - 2
¢t = B(1+1+1+1+4+h) u§oL[C.u B(Clu"'céu)]

. + comparisons for D and CD }

L§
z - - 2
* BTTTEs) lac, -6ac, P + [0 68D, ]

2
+ o+ [B_u-6BSu]2 + [AB‘u-GABSu] }

s

- %gﬁg—y [X"-°"‘5(X1....+X6.--.)]2 - %665"‘)(["“'“"6"2....32

+ [X.....—6X3....]2 + [X".'.-6Xll-“.']2 + EX.. ...-—6X5....Jz}
02 = interaction sum of squares from the following table:
Rep.
column 1 6
number
1
2
3
L )

or from the following:

32 //%6 { (€19-Cg1)® + (C15=Cgo)® + (B11-Dgy)® + (Dy5-Dgq)”

3 (K. X, )? }
2 1. PP 6- e .
+ (cnll-cn6l) + (GDlO-CD60)2 -3

. Likewise, Ra is an interaction sum of squares for row totals in arrangements

1 and 6; it may be computed as follows:

¢
1 2 2 2 2
35 2 (8)1-81)° + (B1gmAgo)™ + (Byy-Bg, )™ + (By5-Bg)

2 2 3 2
+ (ABy)-ABg) )= + (ABy-ABgo)® - 5 (X) . Xg...)

~

34
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The sum of squares C = Cl + 02 and the sum of squares R = Rl + RE' The

mean square E_ = €/18 and the mean square E,. = R/18.
If

The weighted total levels of the effect are required next (see formula
(1X~14)). For example,

6L(a, +ag, v, thg v iy +he +A) )]

(Au)Wtd k(ewr+wc+5w)
6[(01 g )w +Cp W +w(C I )]
~ 5
(Cu)Wtd = k(E: +wu+3#) A2
6E5' w +C' w +w ( C////’>;$\\\C
(Acu)Wtd k(wc+wr+hw)
= l/Ee

W, = 1/ (16?8 B, - f% Ee) = h9/(60Ec - llEe)

=
]

v l/(%) E. - % B) = u9./(60EI~_'_~- 11Ee)

As a first step in obtaining the above analysis, I would obtain the
levels of all pseudo-effect for each replicate. If you code your cards as
per table VII-5 in my book, 15 columns will suffice for the coding operation.
Then, with a sorter and tsbulator you can obtain the desired totals.

With all levels of the 15 effects we can obtain the intrablock error
sum of squares directly. Thus, the interactions of the level of the effects
with the replicates in which they are unconfounded results in the intra-
block error sum of squares. A, B, AB, C, D, and CD are unconfounded with
rows or columns in three of the 6 replicates, yielding a total of 2+2+2+2+2
+2=12 degrees of freedom. The remaining 9 effects are unconfounded in U4 of
the 6 replicates yielding a total of 9(3)=27 degrees of freedom. The above
2 sets of sums of squares yield the error sum of squares with 12+27=39

Eyxpoiwmevtal Dpsrf
degrees of freedom (see page 248 of my—beoek for a similar example).

_ﬁ&Mm S

{U@wﬂw ISP T %
Novehbér

Az~ % f o
/S Qwﬂj,h/t,f-.a@ Un,*&ldt_'f‘3cd

ld,@ W, +

/OOX



