International Journal of Scientific & Engineering Research, Volume 7, Issue 9, September-2016 204

ISSN 2229-5518

Generating Functions for Measures of
Inaccuracy

H R Trivedi

Abstract:- In the present year we have obtained generating functions for several measure of inaccuracy. Our results include

several well-known results.

Key words:- Generating functions, measure of inaccuracy, probability distributions, measure of entropy

1. Introduction:
Let P = (p1, P2, oor oo ), Q = (q1, G2, v - ) @
be two probability distributions, then Kapur [1994, p. 163]

defined measures of inaccuracy generating function.

RO = ) i @
i=1
with the property
R(0) = ) piIng, ®)
i=1

which is Kerridge’s [1961] measure of inaccuracy. This
measure of inaccuracy is based on Shannon’s [1948]
measure of entropy. Renyi [1961] has generalized Shannon’s

measure of entropy by introducing a parameter

ala>0,a#1)

asR, (P) = Eiz1pi (4)

1-a
Lty_1 Ry (P) = X1-q p; Inp; = S(P) Shannon’s measure of
entropy.
Kapur [1994 p.163] has generalized h(t) i.e. generating

function for Kerridge’s [1961] measure of inaccuracy with

the help of parameter a as
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he (t) =

,a +1la >0 (4%
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n a
i=1Di
n 1—
Zi:l pi%q; ¢

1
hla(0)=1_aln[ ,a#1la>0 (5)

which is Renyi’s measure of inaccuracy, so h, (t) can be

regarded as a generating functions for Renyi’s measure of
inaccuracy.

In section 2 of present paper we have obtained generating
function for measure of inaccuracy corresponding to

different measure of entropy.
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where0<a<1,>1or0<f<l,a>1

n ( =1 pi” )(Z?:l Pil_ﬁ>] %
Yrapqie )\ T pf

which is a measure of inaccuracy corresponding to Kapur

0
hla,ﬁ( ) —

! l
L—«a

[1994, p.111] measure of entropy
1 =1 Pia)
In 8
B—a ( ipf ®)

So, h, 5 is generating function for Kapur’s [1994, p. 111]

measure of inaccuracy. It is apparent that h,,,}l(t) = h,(t)
and

Lt hy1® = h(b)
a-1 !

()
kt
h*, 5(t) = 1 ( i=1P:" >t< =1 piﬁQil_ﬁ>
“p B—a Pt Yiipf
-1 C)
k>0,0<a<1,f>1o0r
k>00<B<la>1
[hka,ﬁ (0)]
1 - =1 Pi“ LipfaltFf ‘
= lnif.{( — 1_a)( — 5 )} (10)
B—a i=1Pi 4i i=1Pi

Which is measure of inaccuracy corresponding to Kapur’s

[1994. P. 113] measure of entropy

1 In 1D
B—a  (Criphf)k

So h*, 5 (t) is generating function for Kapur’s [1994, p. 113]

measure of inaccuracy. It is obvious that
hla,ﬁ (t) = hka,ﬁ (t)hla,l (t) = ha (t)
LT hy (8) = h(6)
Thus h"aﬁ (t) includes all the generating functions stated

above.

()

Leth(t) = ¥ipi gt — X (1 —p)(A —q)" (11)

RO =) ping= ) A-pdln(i—g)  (12)
i=1 i=1

which is measure of inaccuracy and corresponding to Fermi

Dirac [c.f. Kapur 1994, p. 102] measure of entropy.
n n

= pilnp = Y (1 - pInit - p) (13)
i=1 i=1

So h(t) is generating function for Fermi Dirac’s Kapur
[1994, p. 102] measure of inaccuracy

(IV) Let h(t) = o1 (pi — a)(qi — a)* - (b; —

p) (b —q)" + X1 (b — @)’ (14)
thenh'(0) = Xy (p; — ap)in(q; — a;) — Xiq(b; —
p)in(b; — q;) + Xi—1(b; — a))In(b; — a;) ... (15)

Which is a measure of inaccuracy corresponding to Kapur’s

[1994, p. 322] measure of entropy.

_Z(pi —a)n(p; —a;) — Z(bi —p)n(b; — p;)
i=1 i=1

n

+ Z(bi —a)in(b; —a;) .. (16)

i=1
a;, <p; <b; a7
soh(t) is generating function for Kapur’s [1994, p. 322]
measure of inaccuracy.
If we put a; = 0, b; = 1 which is a natural constraint in
(14)(15)(16)(17),(14) is reduced to (11), (16) is reduced to
(13)
V)
Leth(t) = —Zii(pi —a)(q — a)' — Ximq (b —

) (b — )" + Xy {1+a (p — a1+ alg — a)} +
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“Yia{l+a b —p)}1+alb —q)} —

() @+ o)y (18)
then
R(O) == (= adin(a —a) = ) (b
i=1 i=1
—po)n(b; — q;)

+§Zl{1 +a(p - a))in{1 +alq, - a))

1 n
+EZ{1 +a (b

_i{(bi ; ai) (1 + @)Inil + a} (19)

i=1
which is a measure of inaccuracy corresponding to Kapur’s

[1994, p. 328] measure of entropy.

_Z(Pi —a)n(p; — a;)
i=1

1
+—
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Z(Pi —a)n{l +a(p; — ai)}l
i=1

= - p) (b —p) o Y (L a
i=1 i=1

—p)}In{l + a(b; — p)}

_i{(’%) (1 + @)Inil + a} (20)

i=1
s0, h(t) is generating function for Kapur’s [1994, p.328]
measure of inaccuracy
(V) Leth(t) = —Xipiqi* + Ximi (T +p) (1 +q)' —
20+1 (21)
thenh'(0) = XL, pi Ing; + X1 (1 + p) In(1 + q;) —

2in2 (22)

which is a measure of inaccuracy corresponding to Bose

Einstein’s [c.f. 1994 Kapur p. 102] measure of entropy
n n

—Z p; Inp; + Z(l +p)In(1+p) —2In2  (23)
i=1 i=1

soh(t) is generating function for Bose Einstein’s measure of

inaccuracy.
(V1) Let
h, P ®)
t
_ 1 LaptP Yiapd g
1-a|(\XZLip“tF1q 2 F Xt
— 1] (24)

where a >0, 8 >0 a + 8 -1>0, a#l

0
By ©

B 1 ln R Al Lapf gt (25)
1-a Ly p*th1g ek i pf

which is a measure of Inaccuracy corresponding to Kapur’s

[1991, p. 6] measure of entropy so

hqs“is generating function for Kapur’s [1991, p. 6]
measure of inaccuracy.

It is apparent that when 8 = 1h, ;© is reduced to h, (t)
given by (4*) and if @« = 0 in additionto 8 = 1

hO,l(t) = pt-1

o

h10’1(0) =Inn

which is measure of inaccuracy corresponding to Hartley’s

measure of entropy.
Thus ho,l(t) is generating function for Hartley’s measure of

inaccuracy.

IJSER © 2016
http://www.ijser.or


http://www.ijser.org/

International Journal of Scientific & Engineering Research, Volume 7, Issue 9, September-2016 207
ISSN 2229-5518

References

[1] Kapur J.N. (1993) : “Maximum Entropy Models in Science and Engineering” Wiley Eastorn, New Delhi

[2] Kapur J.N. (1994) : “Measure of Information and their application” New Age Internationsl Limited, New Delhi

[3] Kerridge D.F. (1961) : “Inaccuracy and Inference” J. Royal Statist, Soc. Ser B,23, 184-194

[4] Renyi A. (1961) : “On measures of entropy and information” Proc. 4"BerkSymp Statist Problem 546-561

[5] Shannon C.E. (1948) : “A Mathematical Theory of communication” Bell System Tech. Journal Vol. 27, pp. 379-423,

623-659

Authors Profile :

Haresh R. TRIVEDI, is an Associate Professor in Department of Mathematics completed his M.Sc and
Ph.D in Mathematics, the work area is Maximum Entropy Principle, published and presented number of
papers in Conferences and seminar working at D B Science College since last 31 years, Life member

ISITA . (Indian Society for Information Theory and Applications)

IJSER © 2016
http://www.ijser.org


http://www.ijser.org/



