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

Ayt Aat (M+ M)Am
1 Ya

where A1, Az and Am are the areas under crop (1) and crop (2) and
under mixed cropping consisting of a mixture of these crops. y1 and
ys are the yield rates per unit area of crop (1) and crop (2) when
SOWNR as pure crops. V.1 and ymg are the yield rates per unit area of
crop (1) 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 g1 and g, as the standard seed
rates (per unit area) of crop (1) and crop (2) for pure crops and g,
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 Ay : Ap

where A1, A29>0, A1+2=1, Mgn<q1 & Aagmn<q2 (D

Under the standard agricultural practices (standard seed rate)
simultaneously g, cannot be increased to ¢; and Aagm to g2. In
fact if we increase A1g,, to g1 (but not exactly equal to ¢,) then auto-
matically 2agm 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 withm the limits of standard seed
rates, and thus he considered Mgm crop (1) on unit area of A, gives
a yield rate of y,1 of crop (I) while if ¢; of crop (1) is sown on the
unit area of the field under single crop (1) above it is ;. Author
further hypothetically argued that if we had sown g; under mixed
cropping on unit area of 4,, the yield would have been

71 /
7\11qm X. yml.

It is to state here that by condition (1)
Mgm#Aqy (5 hgm<gy) .-

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

= D1Ym1 92V ma
A1+A2+(7‘1mer + N Vs )Am

= A1+ As+I4,, where I=(7\21y}']"11 + A(izqy,;)z )
. . . 14m, m)ya

and therefore he concluded that when I2»1, the mixed cropping can
be recommended and not otherwise.

In fact the effective area under crop (1) and crop (2) should
be '

=Ay+As+1I' A4, where I'= —é—

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

q1ymy

Agm approaches to g, A
m.

approaches 1 and similarly as A.gm

g2Yma

approaches to gz, approaches I because Mg, approaching to

7\24”1;1’2 .
g1 means we are tending towards pure crop (1) and simultaneously if
Agm is to approach gz it would mean that we are tending to pure
crop (2). If the simultancous realization of these two possibilities
(l.e. Mg—>q1 and Aegm—>ge) is plausible these should be sown on 2
unit areas of mixed crop and not ona unit area of a mixed crop as
stated by the author,




156 JOURNAL OF THE INDIAN SOCIETY OF AGRICULTURAL STATISIICS

Hence the mixed cropping can be recommended if I' 1 and
not otherwise, as against the author’s claim that the mixed cropping
should be recommended if 72>1 and not otherwise.

Similarly incase of multiple cropping (section 5)

K

_1_ " QiVmi
K < / NgmYi
i

T
I_K

v

the mixed cropping can be recommended if I'>1 and not otherwise,
when K are the number of crops in mixed cropping.
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The problem of dlscrlmmatlon between two groups and
allocating the individual to one or the other, when the datauconsmts
of mixture of ¢ binary and p continous variables has been proposed
by Kranzanowski [2]. Such type.of data occur frequently in many
biological, agricultural and social sciences experiment. So"metimes
experimenter wants to classify the observations into one of the
several multivariate populations. The aim of the present paper is to
derive a discriminant function from a probablistic model for mixed
binary and continous variables for classifying an observation;into one

of several multivariate populations. ;
i : . : C i

THE MODEL ,
I

Suppose p continous and. ¢ binary variables are measured on
each individual. Denote the vector of binary variable by ¥ land that
of continous variables by . The g binary variables may be expressed
as a multinomial with 1=27 categories. Each distinct pattern of
X(xy, x2.-%,) defines a category uniquely -and if each x, takes the
valueOor I categorles can be numbered by writing b .

1
il

n=1+ zx 260 L)

'I
so that || ranges from I to . Followmg Olkin and . Tate [3] itis
assumed that y has a multivariate normal .distribution w1th mean
w in cell n of population k. (k=I, 2, w.m:;n=1,2,..t)and
common covariance matrix % in all categories for all populatlon Let
Py, be apriori probablhty of obtaining an observation in “category #,

il
i
¥
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of populatlon k. Let my, my,...7,, ; be m populatlon with density
function pi(w), pa(w), p,,,(w) respectively -we divide the space of
observation into m mutually -exclusive- and exhaustive regions
Rl’ -R2 "',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 w; (R;) if

(n) k=1,2, ...m k?é]
(x) > ]og pi" V n= 1) ’ (1)
Where #'P (x) is defined as
) (D={y—14" + pf ) } T (7 — ufy )
q
Where n=1+ Z X, 2671

i=1
Probability of misclassification p (j/i) and p(i/j) may be derived
easily from (2). Writing .
)
Dh=@® —i"Y T ™) )
for the Mahalanobis squared distance between 7;and 7; conditional
on the abservation falling in multinomial cell m, we find that

BGI= > P #08Pimlpm=1DA/D @)
. m=1 ’ ;

k
pl)= > pim#log(omlpm) —4D% D} ()
m=1 _
Where ¢(x) is the cumulatiye standard normal distribution.

ESTIMATED ALLOCATION RULE

Generally population parameters pim, ui? and T are unknown.
The only information usually available comes in the form of initial
samples of sizes ny, Ma...1y from popalation 7y, T2, .-,%y, TESpectively.
Frequency of oczurence of each possible pattern of x for each imitial .
sample may be written in a q—way contmgency table contalmng

= 2% cells.



A NOTE ON BINARY AND CONTINOUS VARIABLES 159

Let 4. denote the number of observations falling in cell # of
i population w; k=1, 2, ...m; n=1, 2, ..t. and & is the total
number of observations falling in population 7. If y{# denote the
vector of continous variables associated with I'* observation in cell n
! from population .

p
i. Maximum likelihood estimate of W(c”)
Nk
RS —(n) =_ z y(n) 6
~ (6)
Maxi g . s N
_Maximum likelihood estimate of prs 18 Prn = n
I3

and maximum likelihood estimate of 2 is

m t Nk

_ 1 (n) _ ()
e WIDY !

k=1
?
k=1,2, ..m
(ygﬂ) _ y][cﬂ) ), B s %y
n=1,2, ...t
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