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Abstract

In the present paper we have obtained measures of
weighted directed divergence and measures of
weighted Information improvement corresponding
to Kullback-Leibler [9], Havrda and Charvat’s[4],
Kapur [5],[6],[7].[8], Fermi-Dirac [4] Measure of
entropy and some new two parametric measures of
weighted directed divergence and measures of
information improvement are deduced.
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1. Introduction

Let P= (py, p2, 03, ---» Pn) b€ NON-degenerate
probability distribution and

Let W = (wq, wy, w3, ...., w,,) be a set of weights
associated with the n outcomes, then corresponding
to Shannon’s [10] measure of entropy

S(P)=-Xripinp; 1)

Guiasu [3] defined a measure of weighted entropy
as,
S (P:W) =- Y1 wipiIn p; (2)

Naturally

Xri=L3Yw, =1

Now if Q= (q1, 92, 3, ----, q») be the another non-
degenerate probability distribution then the well
know Kullback Leibler [9] measure D1 (P: Q) gives
a measure of directed divergence of P and Q as,

Di = O,WiZ 0

Where D1 (P: Q) =YL p;ln :LZ 3)

And Taneja and Tuteja [11] gave the corresponding
measure of weighted directed divergence as,
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D1 (P:Q W) = By w; piln )

Measure (3) is a correct measure of directed
divergence, since it has following properties,

(i)D1(P:Q)>0 (5)
(ii))D1(P:Q)=0iffP=Q (6)

(iii) D1(P:Q) is a convex functionof Pand Q  (7)

However Dy(P:Q;W) is not a correct measure of
weighted directed divergence because it does not
satisfy (5) and (6)

To see this consider some following cases as,

Where (i) P= (é.g) , Q= (é,é), W= (gé) 8

Where (i) P= (%é), Q= (gé),v\/:(gé) )
Then Di(P:QW) = 37, w; p;In %

= [3w, — 2wy]In2 (10)

Here we can say that both greater than zero and
also vanish when P # Q so it not correct to
recognize Di1(P:Q.W) as correct measure of
weighted directed divergence and one object of
paper is to find correct measure of weighted
information improvement corresponding to six
measure of entropy and new two parametric
measure of weighted information improvement is
obtain, in fact here we have to find more correct
measure of weighted directed divergence
corresponding to Csiszers’s measure of directed

divergence, D2 (P: Q) =¥, q;$ (%ﬁ) where ¢(.) is

twice differentiable function
with ¢ (1) = 0.

convex

The object of the present paper is to investigate the
correct measures of directed divergence, correct
measures of weighted directed divergence, correct
measures of weighted information improvement,
and also we defined properties of correct measure
of directed divergence and correct measures of
weighted information improvement.
In this paper, we extend the result of weighted
information improvement I«(P:Q.W) in going from
Q to R when the true distribution is P and weight
function W(x) is defined by Kapur [8] is,

I(P:Q,RW) = Dk (P:Q,W) - Dk(P:R,W)  (11)

In section two we will define properties of correct

measure of weighted directed divergence
corresponding to Csiszers’s [2] measure and
properties measure of weighted information
Improvement.
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In fact some more correct measure of weighted
directed divergence corresponding to Csiszer’s [2]
measure, correct measure of directed divergence
and measure of weighted information improvement
corresponding to Kullback Leibler [9] measure,
corrected measure of weighted directed divergence
corresponding to Harvda and Charvat’s [4]
measure and its measure of weighted information
improvement, corrected measures of weighted
Directed divergence and measures of weighted
information  improvement  corresponding  to
Kapur’s [5],[6] measure of entropy have been
obtained in section three.

In section four some another class of measures of
directed divergence and measures of weighted
information improvement corresponding to Kapur
[5],Kullback Leibler [9] ,Havrda and Charvat [4]
,Kapur [8,][6],[5] measures of entropy have been
deduced by using theorem’s state in section four .

In section five we will obtain new two parametric
measures of weighted directed divergence and its
two parametric measures of weighted information
improvement and its limiting cases.

In section six we will give some concluding
remarks of measure of weighted directed
divergence and applications of measures of
weighted directed divergence and measures of
weighted information improvement.

The references which we used in present paper are
given in section seven

2. Preliminaries

2.1 Correct Measure Of Weighted Directed
Divergence Corresponding To Csiszer’s [3]
Measure

Since ¢ (x) is convex function, ¢’(x) = O
is always increasing function also ¢(1) = 0 at x =1
and ¢(x) may or may not be positive, negative or
zero is defined (From figure 2.1(a), 2.2(b), 2.3(c)

Case | -
In the case (a) and (b) ¢(ﬂ) can be positive or
qi
negative D1(P:Q) is always >0, but D1(P:Q,W) can
be negative or positive
Case Il - In case 3.1(c) d)(ﬂ) is always >0 and
qi
vanishes only when p; = g; so that in this case

Kapur [6] has obtained accurate measure of
weighted directed divergence as ,

D2(P:Q,W) = Xty wiq:p ) (12)
Itis = 0 and vanishes when p; = q; V i

Now the accurate measure of weighted directed
divergence corresponding to Csiszer’s[2] measure
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of directed divergence is given by (12), provided
d(x) is convex function twice differentiate  (13)

$(x)=0 (14)
$(x)=0 (15)

The condition (15) is the additional condition we
impose on ¢(x) has graph q>(%) is always =0 and

vanishes only when pi = q;

ix) &(x) D(x)

3 \ / : XY
\ a
| v T 7
000 A0 cc,u)um\/ o 40

3.1(0) o 31)

2.2 Measure Of Weighted Information
Improvement

Now suppose during the course of investigation Q
revised to R = {n,n,,....,1,} then measure of
information improvement is given by

I(P:Q,R) = D(P:Q) - D(P:R) (16)

The measure [ (P:Q:R,W) of weighted
information improvement is going from Q to R
when the true distribution P is and the weight
function W(x) is associated then Kapur [8] is
defined as,

I,(P:Q:R,W) =Dy (P:Q,W) — D, (P:R,W)
Where,

R={r,rn,..n}n=20Ynrn=1 an

3. Correct Measures Of Directed Divergence
And Weighted Information Improvement
3.1 Correct Measure Of Directed Divergence
And Measure Of Weighted Information
Improvement Corresponding To Kullback
Leibler [9] Measure

Let

d(x)=xInx-x+1 (18)
¢’(X) =Inx

0700 =+

Hence, ¢ (1) =0
¢°(1)=0
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o(x) is convex function and it is twice Now we will obtain the particular cases of
differentiable so that, by(12) the correct measure of L(P:QRW) as if a =1 in (25) we get (19)
weighted directed divergence corresponding to Kullback —Zeibler [7] measure
Kullback Leibler [9] measures is as follows,

N as a« — 0 measure (25) approaches (19)
Ds(P:Q,W) = X wi{ pi In (q—f) —pi+qi} (19)

: = Da(P:Q,W) = D3(P:Q,W) (28)
Ds(P:QW) = Zwi{ pi In (&) — pi + ri} (20)

Ti And D4(P:R,W) = D3(P:R,W) (29)
From (17), And 50 14(P:Q:R,W) = 15(P:Q:R,W) (30)

I3(P:Q:R,W)= D3(P:Q,W) —Ds(P:R,W) ) )
3.3 Corrected Measure Of Weighted Directed
13(P:Q:R,W) = Y2 w;{ pi In( )+q.-r. (1 Divergence And Measure Of Weighted
Information Improvement Corresponding To

Is(P:Q:RW) is the measure of weighted Kapur’s [5], [6] Measure Of Entropy

information  improvement  corresponding  to

Kullback Leibler [9] measure of entropy. o) = x Inx - T In (1+ax) + x In (1+a) + T2
. _ In (1+a) —In (1+a) a=0 (31)
3.2 Corrected Measure Of Weighted Directed
Divergence Corresponding To Harvda And &’ (x) = In X — In (1+ax) + In (1+a) (32)
Charvat’s [4] Measure Of Entropy And Its
Measure of Weighted Information aron
Improvement ") =~ e (33)
Take It is clearly seen from (32) and (33)
d(x) is a twice differentiable convex function
() = (i) a # 0,1 (22) 6y = 0 and P =0

By using (12) the correct measure of directed
divergence and measure of weighted information

, 1 o
0= Fll@-Dx*"}a#0,1 (23) improvement corresponding to Kapur [6] and [7]
measure of entropy as,
¢ (x) =x2 (24)
. o . Ds(P:Q,W) =XiL1 wi pi |n(ﬁ) + Yz wi (pi—gi) In
From it is clear that (24) ¢(x) is twice differentiate (1+a)
convex function and from (22) and (23) it is seen (1+a) + In (1+a) ¥y widi — —Zz wi(di +
that ¢1) =0 and $@) = O api) In (1+ pl) (34)

Again by (12) the correct measure of directed
divergence and measured weighted information

. — SN Pi . S
improvement  corresponding to Harvda and Ds(P:R,W) =X wi pi In Ti) * 2w (pi-n) In

charvats [4] measure of entropy (1+a) + SR (1+a) Y, witi —2 ¥, wi (ri + api)
In (1+7P) ¢ (35)
Da(P-QW)= - Tiy w; [pfq} ™ — ap; + ag; - v
q:] (25) Is(P:Q:R,W) = Ds(P:Q,W) — Ds(P:R,W)
Jfri-e — gp, . I
De(P:RW)= o Zha wilpir! ™ —apy + =Zwpiln () +(ri— a) In (1+a)
" (26) + D (142) (@ - 1) - 2@ + ap) In (1+22)
Again from (17) —(r.+ap )|n(1+ap')]} (36)
LPQRWE  DPOW) - DERW o e th
l4(P:Q:RW) = ——— NiLawi[pi(q;”* =17 + (i)When a — 0 (34) becomes (19)
(a = 1)(q; — 1))l @27) Ds(P:Q,W) = D3(P:Q,W)
So Naturally Ds(P:R,W) = D3(P:R,W)
14(P:Q:R,W) is the measure of weighted Hence Is(P:Q:R,W) = I3(P:Q:R,W)
information improvement corresponding to Havrda (i) from (25) Da,1-o (P:Q,W) = D1« (Q:P,W)

and Charvats [4] measure of entropy
So naturally 14,1« (P:Q,W) = l4,4 (Q:P,W) (37)
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4.Some Another Class Of Measure Of Weighted
Directed Divergence And Its Measure Of
Weighted Information Improvement

It is clear that Y% 1qu(z"l) is a directed

divergence but ¥, w;q;¢ (ﬂ) need not to be a
qi

measure of directed divergence . However, we
have got following theorems
Theorem 4.1 :- if ¢() is a convex twice
differentiable function such that ¢(1) = 0, then
i 1
Stawa o {a ¢ (2 o+ () ¢ G}
It is a valid measure of weighted directed
divergence, as generalization of above measure,
consider the measure

DP:QW)= S wi {ai ¢ () + (1+ag)o =20}
Ata=-1

D(P:Q:W) = Y7y wi Gi ¢ + X7y wi (1-G) 6 G—2)

1—qi

Theorem 4.2:- If ¢ () is a convex twice
differentiable function such that ¢ (1) =0, ¢’ (1) =0

then =1wi{gi¢ (&) + (1+ag) ¢(=22yy

1+aqi

is a valid measure of weighted directed divergence
As generalization of D2(P:Q,W) Kapur [8] has
considered the measure when each pi =i V i
Ds(P:QW) = Zikawi gi ¢ (B)+ Ty wi (1+aq)
G (38)

1+aq;
(38) Provided

(i) o(x) is twice differentiable convex function

(i) 9(1) =0
(i) ¢’(1) =0
Then Ds(P:Q,W) is convex function of
(p1,p2,-..... pn) which has minimum value zero

when each pi=qi

So that De(P:Q,W) = 0 and vanishes iff P = Q
When we puta =0 in (38)

We get D6(P:Q,W) = D2(P:Q,W) (39)

~ D6(P: Q, W)is a valid measure of weighted
directed divergence
(39)istruefora>0o0ra<0
Ifa<0,sincewewantl+api>0anda=>-1
by using (12) taking limit as a—1 or any other
suitable measure we can get a large number of
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correct measure of weighted directed divergence
and weighted information improvement

4.3 Some Another Class Of Measure Of
Weighted Directed Divergence And Its Measure
Of Weighted Information  Improvement
Corresponding To Kullback Leibler [9]
Measure Of Entropy

Let o(x)=Inx—x+1 (40)
¢(x) =1x—1 (41)
¢7(X) = - 1/x2 (42)

It is easily seen from (41), (42) ,

o(x) is twice differentiable convex function
¢(1) =0

¢°(1)=0

Hence (40) satisfy the properties discussed in
section 4.2

~ (38) Gives the following measure of weighted
directed divergence as

Dr(P:QW) = ZiLiwi [pi In (Z)- priqi] + ity wi
[(L+ap)In T2t~ api + ag] (43)

Dr(P:RW) =Ty wi [pi ING)— pi + ri] + Ty wi
{(1+api)In (?) —api +ari} (44)

(43) and (44) gives measure of weighted
information improvement as,

I7(P:Q:R,W) = D7 (P:Q,W) — D7 (P:R,W)

=Sawi [piln (2 + @ - )] +
St wi[(1+ap) In (2 + agi - ) (45)

I7(P:Q:RW) is the measure of weighted
information  improvement  corresponding  to
Kullback Leibler [9] measure of entropy.

If we put a =0 in (43) and (45) we get (19) and
(21), if we put a = -1 in (43) and (45) we get the
following measures as,

Dr(PQW)=X1s w; {pn) + (1 = p)In (G )
(46)
Similarly,

DOI: 10.55041/IJSREM48020 |
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n r 1-p
Dr(P:RW)=Y—1 w; {pIn( 5 + (1 = p)In (,_ D}
(47)

Which is measure of weighted directed divergence
corresponding to Fermi-Dirac measure of directed
divergence and its measure of weighted
information improvement is as,

When a = -1 in (45) we will get weighted
information improvement measure as,

HP:QRW) = Sy wi [piln () +(1-p) In G=0)]

:
(48)

44 The Measure Of Weighted Directed
Divergence Corresponding To Havrda And
Charvat [4] Measure Of Entropy And Its
Measure Of Weighted Information
Improvement

Letd)(x):w ,a#0, a#lora>1

a(a—1)
(49)
Py =2 (50)
$7(x) = x*7? (51)

It is easily seen from (50) and (51)
6(1)=0, ¢’(1)=0

Since ¢(x) satisfies (13), (14) and (15) so (38) gives
De(P:QW) = = Sty wi {pi* G — opi+ g -
qi) + (1+api)* (1+agi)** — aa(pi - i) — i} (52)

Dg(P:R,W)= a(al_l) > wi {pi® rit® — api+ ari — i

+ (L+api)* (L+ari)** — aa(pi—ri) — ri} (53)

Is(P:Q:R,W) = Dg(P:Q,W) — Dg(P:R,W)

Is(PQ:R,W):a(al_l) Y wi{pit (git* —rit®)+(ot+oa-

2)(gi —ri) + (1+api)[(1+ag)'*— (1+ar) ]} (54)
Is(P:Q:R,W) is the measure of weighted

information improvement corresponding to Havrda
and Charvats [4] measure of entropy.

We puta=-1in (52) we get
Dg(P:Q,W) =

a(al—l) oy wilpicgit® + (L-p)*(1-g)*- 2qi]  (55)

© 2025, [JSREM | www.ijsrem.com

1

Similarly, Dg(P:R,W) = ala) ¥ wilpierie + (1
- pi)“(1 - ri)o-2ri] (56)

And (54) becomes

Is(P:QIRW) = —— BiL; wifpit (g ri=) + (L-

pi)* [(L-qi)** — (L-ri)e —2(qi — ri)]} (57)

4.5 Measure Of Weighted Directed Divergence
And Its Measure Of Weighted Information
Improvement Corresponding To Kapur [8]
Measure Of Entropy.

If inequality constraint is imposed on probabilities
ie.
ai < pi<hi, i=12,..,n (58)

the following measure of weighted directed
divergence is introduce by Kapur [8]

Do(P:QW) =¥, wi {(pi — ai)ln (%) +(bi— pi)
InGZPH13 (59)

bi—qi

Do(P:RW) =X wi{(pi — a)in B=5) +(bi- pi)
G297 (60)
From (59) and (60) it is easily seen to be a convex

function of p1,p2,.....pn Whose minimum value zero
arises when each pi= qi

~ (59) It is used as valid measure of weighted
directed divergence.

Therefore the measure of weighted information
improvement corresponding to Do(P:Q,W) is as
follows,

I9(P:Q:R,W) = Dg(P:Q,W) — Dg(P:R,W)

lo(P:Q:R,W) = Y2, wi{(pi-ai) In (;i%;jy (bi — pi)
In 21y (61)

bi—q;

If we put a = 0 and bi = 1 in (61), i.e. 0<pi<1l
which is natural constraints

~ (61) Becomes

Io(P:Q:RW)=E 1y wifpi In () +(1 —pi) In(;=)}
(62)

Which is same as weighted information
improvement  17(P:Q:R,W)  corresponding to
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Kullback Leibler [9] measure of entropy at ai= 0
and bi=1

ls (P:Q:R,W) = I7 (P:Q:R,W) (63)

4.6 Measure of weighted directed divergence
and its measure of weighted information
improvement corresponding to Kapur[5],[6]
measure of entropy

Consider the Kapur[5],[6] parametric measure of

entropy

Let,

0(x) =x In X —1/a (1+ax) In (1+ax) + xIn (1+a)
+1/a (1+a)ln (1+a)- In (1+a), a=0 (64)

It is already seen in (32) and (33) that it satisfies
conditions ¢(x) is twice differentiable convex
function and ¢(1) =0, ¢$’(1) =0

its measure of weighted directed divergence
given by(38)

D1o(P:Q,W) =7, wi {pi |ﬂ( )+ (pi—gi) In (1+a)
+ 3 0 (1+a) g - Xgi + ap) In (1+2)}  +
a ql

i {(1+ap) In G2 + 2 n (1 + a)(1+
aq;) + a(pi —qi) In (1+a) - i[(1+aqi)+ a(1+api)] In

1 +a@ o) (65)

D1o(P:R,W) =31 ; wi {pi In(%) + (pi—i) In (1+a)
+ Dy @4a) - L+ ap) In @1+ PO} o+

iy wi {(1+ap) In GI20) + 29 1n (1 4 a)(1 +
ar) + a(pi —r) In (1+a) - %[(1+ari)+ a(1+api)] In
(1 +aGy) (66)

l1o (P:Q:R.W) = D1o(P:Q,W) — D1o(P:R,W)

= Y wi{pi In (f) +(1+a)(ri — q)
In (1+a)-= [(ci + api) In (1+"p‘) +(revap)In(1+22)] +

(1+api) In (ﬁzgl‘_) +(1+ z) (1+a)ln(1+

a)(qi-) - S{(Lrag)+ a(L+ap)] In (1 a G12)

- S[(L+ar)+ a(l+ap)] In (1 + a (G22))}  (67)

lo (P:Q:RW) is the measure of weighted
information improvement corresponding to Kapur
[5],[6] measure of entropy.
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5. New Two Parametric Measures

5.1 New Two Parametric Measure Of Weighted
Directed Divergence And Weighted Information
Improvement.

Now we will obtain the two parametric weighted
directed divergence as well as the two parametric
measure of weighted information improvement.

(1) Let,
d(x)=xInx -a/b (1+ b/ax) In (1 + b/ax) + a/b

(1+b/a)In (1+b/a) + x In (1+ b/a) — In (1+ b/a),

b> 0, a>0 (68)
¢’(X) =Inx—In (1+b/a.x) + In (1+b/a) (69)
¢>’(x) = 1/x — b/a . 1/(1+b/a.x) (70)

Hence (68) is the twice differentiable convex
function

o1) = 0 and (1) = 0,
(68) satisfied (13), (14) and (15)
~ (12) gives the measure of weighted directed
divergence as follows

D2(P:Q:W) =¥ ; wi pi In (”‘) + ¥ wi(pi-qi) In
(1+2 2) + 2 (1+ ) In (142 )Zl—1WI qi —%ZWi
(q.+ p)ln(1+b’“) b> —1,a>0 (71)

D12(P R,W) _zl Lwi pi In (”L) + Y, wi (pi-ri) In
(1+= by + ¢ (1+ ) In (142 )zn_lw. ri —gzm
(ri+ _p)In(1+b"") b> —1, a>0 (72)

112(P:Q:R,W) = D12(P:Q,W) — D12(P:R,W)

L(P:QRW) =Sy wi {pi In (9 + In (1+2)(ri-ar)
+2(1+2) In (1+2) (grr)- 5 (qi + p)In(1+b’“)+
—(r + pl)ln(1+bp‘) b> —1,a>0 (73)
112(P:Q:R,W) is the two parametric measure of

weighted information improvement

When a=1 and b=a reduces as,

Ds(P:Q,W) = D1u(P:Q,W),
Ds (P:R,W) = D11 (P:Q,W)
And Naturally
Is(P:Q:R,W) = 112(P:Q:R,W) (79)
from (79)it is prove that lu(P:Q:RW) is

corresponds to Kapur’s[5],[6] measure at limit a=1
and b = a
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(1) Again here we will obtain new two parametric
weighted directed divergence and two parametric
measure of weighted information improvement

o(x)=xInx -a/b (1+b/a.x) In (1 + b/a.x) +a/b
again (68) becomes

(1+b/a)In (1+b/a) + x In (1+ b/a) — In (1+ b/a),
b= 0, a>0

Hence (68) is the twice differentiable convex
function

61) = 0 and (1) = 0,
(68) satisfied (13), (14) and (15)
~ (38) gives the measure of weighted directed
divergence as follows

D1z (P:QW) =X wi {pi |n(z—:) + (pi—qi) In
(1+§) + @ In (1+2) Qi _f(qi + fpi) In (1+ Eﬂ)}

+ Z?:1Wi{(1+§pi) In (a_H’EL) 4 latb) (a+b) In (1+

a+bq;
2) (1 +2q;) +=(pi—q) In (1+) - ;[(1+;qi>+;
(WPl In (1 + 22 (80)

D13(P:R,W) = Y1~ wi {pi In ) + (pi—ti)In (1+—)
(a+b) In (1+_) I —-(r. -p.) In (1+2 pl)} +

Sy wi{(1+2pi) In (““”“) 4 latb) (““’) ln 1+

a+br;
—) 1+ -n-) + -(pi —ri) In (1+—) - ;[(1+;ri)+ ;
(L+2p)] In (1 + 2 (E22) (81)

l13 (P:Q:R.W) = D1o(P:Q,W) — D1o(P:R,W)

= Ziawi{pi In () +1+2) (i - ¢)
In (1+2)-2 (G +2 pi) In (1+b/a"')
+(r.+_p)ln(1+b/ap1)] + (1+ p) In (“”’”) +
A+HA+D In A +2) (1) - ;[(1+;qi)+§

(1+2p)] In (1 +2 (“f;’;l)) a(1+2ry+ 2

(@2p)lIn (1 +2 22 (82)

113(P:Q:R,W) is the two parametric measure of
weighted information improvement

When a=1 and b=a reduces as,

D1o(P:Q,W) =
D1o (P:R,W) = D13 (P:Q,W)

D13(P:Q,W),

And Naturally

© 2025, [JSREM | www.ijsrem.com

l10(P:Q:R,W) = l13(P:Q:R,W) (83)
from (83) we can say l13(P:Q:R,W) is corresponds
to Kapur’s[5],[6] measure at limita=1andb =a

(I11) Let
$() = x I x -2 (142%) In (1+ 2x) +2 (1+2) In
(14214 I (1+2x) b>—1,a%0 (84)

¢7(X) = 1/X — 1/(1+§x) § (85)

Hence (84) satisfied the condition (13), and (15) as
o(x) is twice differentiable convex function
(1) =0,

according to the theorem 4.2 we can obtain two
parametric measure of weighted directed
divergence and is improvement measure so, first
we find the measures by (38)

Du (P:QW) =", wi {pi In %—% (i +§ p) In

(1+b "") +2 (1 + —) In (1+§) gi +piln (1+§)+ (1+%

p) In ((ng, )+ (LD In (142) (142 a0+ (147

p) In (1+2) — 2 [(1+2.q) +2 (1+2 p)] In (1+2

Gakid} (86)

(1+_‘h

Du(P:R,W) =", wi {pi |n - — = (n +; piy In
(1+£E)+ E(1+ 5y mo@a+d) N+ pi In (1+2)+

(1+ p) In (¢ %”")+ e (1+ E) In (1+E) (1+E )+
(1+arl b
(1+— p) In (1+= )7— [(1+— ri) + (1+ pi)]In (1+—
G 'Ol (87)
(1+—rL

114(P:Q:R,W) = D13(P:Q,W) — D13(P:R,W)

= Yhiwi {p.ln 4 _Z (r. —qi)In
(8 ++%) In @1+2) a r) 2 p)
(1+
In((”fl) RCEONCRAN (A eI
(1+ q a
palin (17 (57 s 5791 5 [A+0a) +2 (147 p)] In
(14 ((ngl)]} (88)
a (1+7aq;

114(P:Q:R,W) is the
information improvement of (80)

weighted

(IV)Now here we will obtain another two
parametric  measures of weighted directed
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divergence and measure of weighted information
improvement

Take, ¢(x) = x In x - 2 (1+§x) In (1+ gx) +2 (s g)

In (1+§), b>—1,a%0 (89)

9’09 =Inx~In (1+2x) (90)

o) =1x-2 (1) (91)
a 1+-x

Hence o¢(x) is convex and twice differentiable
function and o(1) = 0
-~ the two parametric measure of weighted directed
divergence by using theorem 4.2

D(P:Q:W) =Y, wi {pi In p—i—% (i +§ pi) In

A+2 P+ 2@+ 2 I @+2) g +@+2 p) In
a qi b a a a

(1+§Pi a b b b a b
((1+§ a; )+ (1) In (+2) (147 ai)t =5 [(1+2.a)
b b b ,(1+bp;
+2 (12 p)] In (142 (21
a a @ A+ aq;
6. Conclusion:-

1. All the outcomes weighted directed divergence
measure and weighted information improvement
measure of one parametric and two parameter
mention in section three,four and five are equally
important and open the further space of research,
the corrected measures of weighted directed
divergence as well as the measures of weighted
information improvement are interconnected and
out of which all probability distribution satisfying
constraints.

2. D1 (P:Q) has minimum value for distribution P
Which outcomes are not equally important for this
we can use the modified principal of minimum
weighted cross entropy, by using this, out of all
probability distribution satisfying given constraints,
D1 (P:Q,W) is minimize for distribution P

3. In the present paper we have given correct
directed divergence, weighted directed divergence
and information improvement measures for discrete
random variable probability distribution and
corresponding to this measure we can obtained
probability distribution of continuous random
variable

4. The term weighted directed divergence is also
called as directed divergence with respected to

By using all these weighted directed divergence we
can obtain symmetric directed divergence of P and
Q and measure of generalized information
improvement.

5. Here we have not discussed here how to assign
the weights partly because such an assignment will
depend on the specific application we have in view.
Thus the weights may depend on the penalty to be
paid due to our being able to meet the demands,
these may be due to different returns from different
outcomes in stock market or the different losses
caused by earthquakes or different intensities and
S0 on.
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