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SUMMARY

A proportiona"te hypothesis is formulated. ' It has ' been shown that the '
treatment sum of squares obtained under the hypothesis in "Case 1 for the
data collected from a R.B.D. has the resemblance with the treatment
sum of squares computed under the null hypothesis in presence of a con-
commitant variate, but the degrees of freedom in the two cases do not
agree. The degrees of freedom for the treatment sum of squares in the
case of proportionate hypothesis is reduced by one but the dégrees of
freedom for error remains unaffected.

I. INTRODUCTION

Normally for drawing’ inference -from data collected, using
different experimental designs a null hypathesis of the form

- TR e by

is made, where t1=12,... =1, arc the effects of the treatments. But
there are situations where other types' of hypotheses are more
meaningful. For example, while discussing the analysis of quali-
tative-cum-quantitative experiments, Yates (1937) suggested some
type of proportionate hypothesis. In. the present investigation we
have attempted to formulate such hypothesis and provide method for
their testing.

2. METHOD

Let 14,f2,..+,f, be the effects of v treetments and z3,22,..-,2, be v
known quantities. Then we form the following hypothesis
n_tz2  _ b __
Z1 ZZ Zy . t(say),
where # is 2 non-zero constant which may be known or unknown.
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' This typé of hypothesis has been called proportionate hypo-
thesis and 7 is called the constant of proportionality. For -example
proportionate hypothesis may be appropriate,

(/) When there are three non-zero doses of a-fertilizers such
that each dose is double its previous dose. Here the -hypothesis of
the type R .

h_1
1 2

sz

may be made.
(i) When we deal with single, double and friple gene dwarf
varieties. - Here a hypathesis of the form | I -

h_ 2 _ B8
1. 152 -
may be set up. '

The method ‘will be dev_eloped ‘with refefen'cé to data collected
from R.B. designs. For obtaining the sum of squares due to error
and proportionate hypothesis with their respective degrees of

- freedom, the method based on genera] linear hypothesis theory.-has -

been followed. The method in general consists of three steps :

(i) The model of the design" concerned" is. ‘stated and the
residual sum of squares after fitting all the unknown constants is
obtained. The residual sum of squares. so -obtained -provides the
error sum of squares and its degree of freedom is obtained by
subtracting the number -of independent parameters -estimated from
the total number of observations. - - S

(i) The second step is _to.modify the medel according to the -
proportionate hypothesis. The modified model contains less number
of parameters than the niimber of parameétérs in the ‘ original madel.
The residual sum of squares after fitting these reduced number of
parameters will be denoted by..Ep. S.S.and will cumprise of two
portions i.e. sum of squares due to error and sum of squares due to
proportionate hypothesis. The d.f. for Ep. S.S.is equal to total. .
qumber of observations minus the. number of independent normal
equations for fitting the constants in the féduced model:

(iif) Finally, the sum,_of squareljs_L due to proportionate hypo-
thesis will be obtained by subtracting E.S.S. ~from Ep.S.S. The d.f.
for sum of squares due to pno.;jortionate hypothesis is obtained by
subtracting the d.f. for E.S.S. from the d.f. of Ep.S.S.
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The details of the procedure of analysis have been discussed
with reference to randomized complete block design.

3. Analysis of randomized block design :
The usual model for R.B.D. is

Yij=w+bitt;+ ey, ~ (1)
where, y;; is the yield of j* treatment in the i'* block,

¢ is the general effect,
b; is the effect of the i*? block (t=1,2,...,r)

t; is the effect of j** treatment (j=1,2,...,v)

and ¢;’s are independent normal variates with mean zero and-

variance 62 (unknown).

By adopting the usual technique of analysis of variance and
imposing the condition }.t;=0, we get the error sum of squares as

ESS.= Y Y%—Zzo—[zﬁ Yo 1_[215_@]

g LTy rv LT r v
' -(2)
where, Y, Z ¥ij i.e. total yleld of the z"" block,

1.

¥
Yo="31 Vi i.e. total yield of the J™ treatment,
=1 -
. X yii.e grand total of all yields.
i j o

The sum of squares due to proportionate hypothesis is obtained
as below. We set up the hypothesis.

CaseI: —Z’,—:- =Zt_ =¢ (unknown) and find the reSJdual sum of

squares due to this hypothesis after writing t;=¢.Z; as _below.

Ep.S.S.=minimum of
Y [Yy—w—b—tZ]?
ij

with respect to ¢, by’s and ¢.

s '[z. oYL
: Li .

N ry

[Z‘, Z;Yo— Q‘; Z; Yo,,)/v]
, r[Z zi- (Z.. Z; 'l

S U
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Subtracting the E.S.S, from Ep.S.S. we get treatment S.S. as,

Y [Z Z YoJ (Z Zf Yoo)/v]2
Tr.S.8. = [ ]_ r [Z Z2_ (E ZJ)ZIV] . (3)

Thus, treatment sum of squares under proportionate hypothesis
=Tr.S.S. under null hypothesis

__ [total sum of products of Z and Y}?
total sum of squares of Z |

Thus the computation of Ep.S.S. has the resemblance with the com-
putation of Eo.S S. (treatment sum of squares under Ho treating Z
as a concommitant variate). It will be seen that under proportionate
hypothesis E.S.S. has got (r—1)(v—1) and Ep.S.S. has got (rv—r—1)
d.f. Hence the d.f. for the treatment S.S. is the difference of the
two degrees of freedom i.e. (v—2). One d.f. of the treatment sum
of squares has been lost for estimating ‘#’, the constant of propor-~
tionality. If, however, ¢ is known, cne d.f. for estimating ¢ is not
lost. For example if +=0, the proportionate hypothesis becomes.
the null hypothesis and no extra d.f. for treatment S.S.is lost. In
this case the treatment sum of squres is

[ZL?:'_ Y_z]
j v ry

Case I : When 770 (but known), the normal equatlons under
proportionate hypothesis becomes

. A A .
: rvp.-f—v Z bi'{"Zod = Yoo ...(4)‘
\ i -
A A
Yt vbi+t Zio =Yio -(5)
~on Y 1Z |
giving (u-+5) = —>— —*=
_ X,

The residual sum of squares under the above mentioned hypothesis
is given by
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- Y,z" C (sz)z
EPSS_EytJ—E_l“t‘rtZ[ZZ?_ J_. :l
iJ i 4
—2t l:z Z; Yy —__Y_T_Z_L], ...(6)
A v

with (rv-r) d.f.
Now the treatment sum of squares'is given by.
Tr.S.S. = (Ep.S.8.—E.8.8.) with (v—1) d.f.

-2 2 - : A
or Treatment S.S. = l-z &_1"_"_] - I:ZZ YDJ__ Yo 2.. Z; ]
ry

j r

(Z z)"

-l—rt2 [Z z:
; W1th (v—'l)\d‘f
t 1s estlmated by

:[Zz Y, _yz]/rlz 2 (2_: 2)2

] where'Z= I—ZZ,
]

but the S.E. of (#;—1¢;) cannot be estimated when proportionate

hypothesis is re_]ected while the case is Just reverse under the null
hypothe31s :
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v J | | l' (7)

If the proportxonate hypothes1s in Case I is not rejected then -




