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Abstract: With the emergence of new measures of entropy there is a need to find relation between entropies. There are
various methods to deal with these. The present paper deals with the the equivalence of Kapur’s [4] and Behra Chawla’s

[1] measures, using three different methods.
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1. Introduction

Let P = (p1,p2,P3 - - ---- Py ) b€ a probability distribution
then Shannon[10] gave the measure of entropy
S(P) = — Y- pilnp; (1

to measure the uncertainty, diversity or equality represented
by P.

Later Behra Chawla[l] and Kapur[4] gave following
measures of entropy:
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1
1- Ep)
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B(P) = y>0, y#1 (2)

andK(P) = y>0, y+1 3

Both these measures are non-additive and obtained from
quite different consideration. It is also obvious that S(P) is
the limiting care of B(P) and K (P)
lirq B(P) = S(P)and lirr% K(P) = S(P) 4)
X -
Now  suppose only partial information  about

D1, D2, D3 - - ... Ppin terms of moments are available in the
following form.

n n
P1,D2,D3 e vee v P 2 O,Zpi =1 andei 9ri = a,(5)
1 1

r=12,.. ... m m+l<n

These are in general not sufficient to determine
P1, P2, Ppuniquely. However with the help of Jaynes [3]
maximum entropy principle “we should choose
D1, D2, - - ... PpyWhich maximizes S(P) subject to (5)” we
can find py, Py, o v vor . Pir-

Later Kapurand Kesavan [6] generalized Jayne’s principle
and stated that we shall choose py,py, ... ... .... p,Which
maximizes any other measure of entropy subject to (5)Nayak
[7]describes that in general different measures of entropy
arrange a given set of probability distribution in different
order for their uncertainty or diversity. Thus one measure
may give the result that P is more uncertain then Q, while
another measure may give the result that P is less uncertain
then Q. In spite of this different measures of entropy have
been used in Economics, Genetics, Sociology, Ecology and
so many other fields /71], because of the fitness of different
measures for different situations.

However some measures in spite of being different, may
lead to same arrangements and inparticular they may lead to
the same probability distribution as MEPD we call these

measures as equivalent from the generalized maximum
entropy point of view or from the point of view of arranging
probability distributions according to their entropies or
equalities or diversities. Kapur [5]in his famous treatise has
shown Havrda-Charvat [2],Renyi [8] Behra Chawla [1]
Sharma mittal [9] entropies as equivalent entropies. Using
the same methodology we will prove in section 2
equivalence of B(P) andK (P)

2. Proof of Equivalence

From (2) and (3) it is obvious that

O prY =1-1=pKE) = 1-1-2"DBE) (6)
Now take the case y > 1
K(P)2KQ) © (1 -y)K(P)2(1-y)K@Q)
©1-1-y)KP)21-01-K@Q)

e1-1-2rHYBP)=z1-(1- 27_1)B(Q)

B(P) & B(Q) 7
This proves that K(P) and B(P) increases or decreases
together when y < 1

K(P)2K@Q) e (1-y)KP)=2(1-y)KWQ)
©1-(1-pKP)21-10-y)K@Q)
e1-(1- 27_1)B(P) =21-(1- ZV_I)B(Q)

o —(1-2r"YHB(P)
21-(1-2""HBQ)
& B(P) 2 B(Q) 8
So it is established that K(P) and B(P) increases or
decreases together when y < 1. In casey =1, K(P) and
B(P) both becomes S(P) so equivalent.

3. Another Proof of Equivalence

From (6) 1—yK(P)= (1-2""1)B(P)
_dK(P)  1-2rt
"dB(P) 1-y

So,K(P) and B(P) increases or decreases together. Since

Yo =X1q = 1. So, MEPD given by K(P) and B(P) are

same.

> 0 forallvaluesofy 21 (9)

4. Alternative Proof of Equivalence

Using Lagrange’s method maximizing B(P)and K(P)
subject to constraints (5) we get

LagrangianL, = B(P) + (X pi — 1D + 4 X pigui —
al)+A2(pigli—aZ)+ .......... Am(pigmi—am)

.(10)
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oL 0% p.l/y)y—lp.l/y—l
— t L
ap; 1-2v-1
= Ao +/1]_g]_l' + /12.921‘ + o
+ /‘{mgml , . (11)
LagrangianL = K(P) + 2o &Cpi — 1D+ 4 Cpigi —
al)+...........tAm' (pigmi—am)
aL Erp Yy —ip -1
T —— t L
op; , 1=y
= AO, + 2.1 9 + /12 9zi s
+Am Imi (12)

where (Ag, Ay, Ay wen o o Aand (Ag, Ay, ..
obtained by using the constraint (5)
Equations (11) and (12) can be written as

14
pi = (o + 1191 + H2G2i + v F U G )Y (13)
where Ug, 41, 42 - een eee -y, are obtained by using the
constraints (5) and as such have the same values in case of
B(P)and K(P). Thus we have established MEPD under
constraint (5) remains the same whether we use B(P)or
K(P)

e Ay ') are
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