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1. INTRODUCTION

Kshirsagar (1957) has presented a very elegant proof of the
well-known property of the confounded desigas that the total relative
loss of information in a confounded design is always one less than the
average number of blocks per replication. He has, however, restricted
his results to the case of equi-replicated designs. The purpose of thxs
note is to generalisz the results to a general incomplete block blnary
design specified by the parameters v,b,k,.k,...... S, Pilaeen. ¥o

2. RESULTS

Following Kshirsagar (1957), let N=(n,;) be the incidence matrix,

where nyy =1, if the i-th treatment occurs in the j-th block, otherwise

n;=0. Let Q; be the adjusted yield and ¢; be the effect of the i th
treatment. Then. .

E(Q) = ct M
where Q and ¢ denote the column vector (@, ...... , Ou)
and (t,t5eee et , 1)
respectively and
C=Dig(ry,...... > ro)—NDig(l}k,, 1/k,,...... , kN,

‘Let A1, Ageenens A be the s non-zero characteristic roots of matrix

C. If I, is column vactor and /'t (u=1, 2,...... , §) is estimable, then

=Cm,, where m, is a column vector. In a randomlsed block désign

w1th 3 k; experimental units equally shared by the v treatmenta, the
variance of the best estimate of /,’t is !

1 :
=, n(2)
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where

- b
r= Z k;-/v.
S =1

The corresponding variance of the estimate of /,'f in the confounded
design with reduced normal equation (1) is m,’ Cm,s®. Hence the
relative information on /'t is given by

RIL=LL[rm,/ Cm, «.(3)
Kshirsagar (1957) has futher shown that by suitably choosmg

m,, it can be easily shown that

2 I’,,/m WOy = E A
=1 =1

Hence’

SR
" Total R.I.=1/r 2 A

Where s <v—l is the number of estimable contrasts. ‘But in
a design '

v

v . b
2 A—trace C= 3 rn— = E ny?lk;

i=1 - i=1 i=1 j=1
b :
= 2 k,_b -..(4’)
j=l B .. N
' =V r—b

Hence the total relative inf‘orma.ti-qn on s contrasts is given by
v-blr ' «.(5)

which gives the t'otaliloss c')f information as

(v—-l) ( v——I:—)
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3. EXAMPLE

In a qualitative-cum-quantitative experiment, the number of
replications for the dummy treatments is generally more than those of
other treatments combinations. For example, consider the experi-
ment which has all possible combinations of 3 levels (0, 1,2) and 3
qualities (0, 1, 2) of nitrogzn and 2 levels of P,0; (0,1). The design
partially confounding Q and NQ'is given in Table I,

TABLE 1

3x3x2 qualitative-cum-quantitative experiments

Replication 1 Replication 11
Block 1 Block II | Block III Block I Block 1I Block 1I1
n q p nq p n q p n q p n .q p n q p
0 — 0 0 — 0 0 — 0 0 — 0 0 — 0 0 — 0
0 — 1 0 — 1 1 — 1 0 — 1 0 — 1 0 — 1
12 0 1 0 0 11 0 11 0 12 0 1 0 0
1 2 1 00 1 11 1 11 1 1 2 1 1 0 1
21 0 2 20 20 0 22 0 20 0 2 1 0
21 1|22 1|20 1|22 1|20 1 2 1 1

On analysing the above design by fitting of constants by the
method of least squares, it is found that the loss of information on
each of 2df. of Q is 1/6 and that on each of 2 df. of NQ is 1/2.
Hence the total loss of information is 4/3. From (6) the total loss of
information also works out to

14X 6
3o

—1=4/3
where v is the number of distinct treatments.
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