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By using the concepts of effective area under a crop, D.N. Lai
[1] has developed an index of utility of mixed cropping in a
particular region or state. The total effective area under crop (I)
and crop (2) are shown as

where Au and Am are the areas under crop (1) and crop (2) and
under mixed cropping consisting of a mixture of these crops. yi and
ja are the yield rates per unit area of crop (1) and crop (2) when
sown as pure crops, y^i and ym^ are the yield rates per unit area of
crop (l) and crop (2) when sown as mixture.

In section (4) of the above note, the author has developed
the utility index of mixed cropping taking into account the input of
seeds sown in the field, by considering qi and as the standard seed
rates (per unit area) of crop (1) and crop (2) for pure crops and q„„
the quantity of mixture per unit area (standard seed rate) under
mixed cropping, the mixture containing the seeds of crop (1) and
crop (2) in the rotio of : Xg

where Xi, Xa>0, Xi+Xa= I, & ^2,<3m'̂ Q2 •••(I)

Under the standard agricultural practices (standard seed rate)
simultaneously "^iq^ cannot be increased to qi and \qm to q2. In
fact if we increase ^iqm to qi (but not exactly equal to qi) then auto
matically ^zqm should decrease to zero (not exactly equal to zero)
and vice versa.
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In the note it is assumed that there is proportionate increase
in yield with respect to input seed within the limits of standard seed
rates, and thus he considered \qm crop (1) on unit area of Am gives
a yield rate of y,„i of crop (I) while if qi of crop (1) is sown on the
unit area of the field under single crop (1) above it is ji. Author
further hypothetically argued that if we had sown qi under mixed
cropping on unit area of Am the yield would have been

It is to State here thai by condition (1)

\qm¥=qx {•:\xqm<qx) .

The author has also shown that the total effective area under crop
(1) and crop (2) together

>-Zqm J

=/4i+^2+U„ where+
^\qmyi Mqmy% }

and therefore he concluded that when 1, the mixed cropping can
be recommended and not otherwise.

In fact the effective area under crop (I) and crop (2) should
be

= A\ + A2+

=Ai+A2+r Am where 1'=
2

since while calculating the effective area under crop (1) and (2) as

approaches! to approaches 1 and similarly as >-2qm

approaches to qz, approaches I because \qm approaching to

qi means we are tending towards pure crop (l) and simultaneously if
\qm is to approach qz it would mean that we are tending to pure
crop (2). If the simultaneous realization of these two possibilities
{i.e. \qm-^qx and is plausible these should be sown on 2
unit areas of mixed crop and not on a unitarea of a mixed crop as
stated by the author,
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Hence the mixed cropping can be recommended if/'>1 and
not otherwise, as against the author's claim that the mixed cropping
should be recommended if />! and not otherwise.

Similarly incase of multiple cropping (section 5)

K

qiVmi

K K ^ hqmyi

the mixed cropping can be recommended if and not otherwise,
when K are the number of crops in mixed cropping.
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The problem of discrimination between two groups and
allocating the individual to one or the other, when the dataj;consists
of mixture of q binary and continous variables has been proposed
by Kranzanowski [2]. Such type, of data occur frequently in many
biological, agricultural and social sciences experiment. Sometimes
experimenter wants to classify the observations into ohq. of the
several multivariate populations. Theaim of the present paper is to
derive a discriminant function from a probablistic model for mixed
binary and continous variables for classifying anobservation, into one
of several multivariate populations.

The Model
ll

Suppose p continous and q binary variables arp measured on
each individual. Denote the vector ofbinary variable by x !|and that
of continous variables by j. The q binary variables may be'expressed
as a multinomial with /=2« categories. Each distinct pattern of
Sfe, :'(:2 .•?!;„) defines a category uniquely and if each x, takes the
value0 or I categories can be numbered by writing J

„=1+ ^
/=1

...(2.1)

'I

so that H ranges from I tor. Following Olkin and Tale [3] it is
assumed thathas a multivariate normal distribution with mean
[i,'̂ Mn cell n of population k. (fc=I, 2, ...m,; «=I, S, ...f) and
common covariance matrix S in all.categories for all population. Let

be apriori probability of obtaining an observation in 'category n.
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of population k. Let ; be m population with density
function P2{w), - Pmiw) respectively we divide the space of
observation into m mutually exclusive and exhaustive regions
Rx, Ra •••Rm-

Allocation Rule

In case all population parameters are known, the optimum
allocation rule can be derived readily from general theory of classifi
cation given by Anderson [1]. Assuming that cost of misclassification
are equal, the optimum allocation rule is to allocate {x', y') to
population (i?;) if

(x) > log ^ ^ 2' "7
Pjn " 1, Z, ...f.

(1)

Where Ujk (x) is defined as

([xj"' - txi"' (2)

Where

Q

i=l

Probabilityof misclassification p (jfi) andpii/j) may be derived
easily from (2). Writing

(3)

for the Mahalanobis squared distance between 7r, and tt; conditional
on the observation falling in multinomial cell m, we find that

k

p{i\i)=^ Pin,'l'{\Og{pjn,lp,„)^lDllDj (4)
m=l

k

pUlj)— P]m ^{^OgipimlPjm) ~iDm IDm) (5)
m=l

Where <l>(x) is the cumulative standard normal distribution.

Estimated Allocation Rule

Generally population parametersPim, and S are unknown.
The only information usually available comes in the form of initial
samples of sizes «i, from popalation •"'2, —,tm respectively.
Frequency of oc::urence of each possible pattern of x for each initial
sample may bs written in a way contingency table containing

2'cells.

-4-
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Let fikn denote the number of observations falling in cell n of
population ; k=l, 2, ...m; n=l, 2, --t. and vjj; is the total
number of observations falling in population If y\k' denote the
vector of continous variables associated with /'^ observation.in cell n
from population itj;.

Maximum likelihood estimate of is

=-i- y
/=!

(6)

Maximum likelihood estimate of Pkn is Pkn —

and maximum likelihood estimate of S is

f\kn

flk

F=

m t -nie

11
rik-mns

k=^\

/c=i«=i /=!
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