[ Downloaded from jss.irstat.ir on 2025-11-22 ]

[ DOR: 20.1001.1.17358183.1388.3.2.17.0 ]

1 - . - .." ‘e & . /,. . S

oS pl g w58 (99 A oS Ui 2 (St 2 p2 AU
5295

Yu\gd'&fg\de f',@.\;
(J‘x—nkﬁ)éﬁjsgiw:@b‘glgrﬁ;f‘
rlm%jo@'b‘délg')ejjfv

o piio 93 rb]dl.«:;-\@)')S@Uosjﬂcmu.\.ié\ﬂdijjdu,oo_i\ﬁ:od&
Siad o 5 5 St Glag 5 0351 pskae Lol e ol 55b 4
“-1-'-’“‘L>=““-.’w"';*’“‘ RGO PSS WP B C:..,aj.? uJL':.»).s ol L;\J_g-\ o> 9 ol a1
e Sagslail b s 5T e Sk ol Jlezd 355 5,57 2alS Ol e

3y gr s gy 03 8 Bl 5 (Shen o 25 43 55

Wlﬁc@jﬁ]MLﬂJ»ﬂ\ceM@fj}L&ﬁ)}b@dLhﬁdﬂ‘5.1.:5‘5‘.&93"9
A SIS

dodde
b H(y) 5G(r) Jbarl JEo 2l b ol Gl e Y 5 X AS 55
X <Y s olS oo it ol 5 o 3lad ol gla e Y 5 X o oS
ezl I B e G2) SH(2), 2 o Gl s onl 5o il
ol sl elise glail> Jleas| Sl shls Ll o ke ol 55
5 U et el s (s B e SLe ol Cls, L L

LS)WL&)JJ}Q@fQ}JOWM}oWVQwJJLTMD

mansoury456@gmail.com (s szie f‘fé'"; Wlie J grns S5 S Jvﬂ
PYBo (Yooo) Lol sdup pdpn IS


https://dor.isc.ac/dor/20.1001.1.17358183.1388.3.2.17.0
http://jss.irstat.ir/article-1-96-fa.html

[ Downloaded from jss.irstat.ir on 2025-11-22 ]

[ DOR: 20.1001.1.17358183.1388.3.2.17.0 ]

ulﬁf‘”belfﬁjfdﬁﬂ|mxb|}fﬂw%‘ir"ﬁ‘u ............ Y

)rﬂnéué\@up@,gwsuéu@; (Y44Ya) OLer 5 s g0
OISt 5 G e et 5013 Ul B o) 2050 ) (Soas o 5
el oz pde S35 1y B3l (sl paze I3l 36 (144F) 5 (V44YD)
Cw\y\.\}pc_);‘wgkﬁp(\m)o\)mjmﬁ Ls S
(Yool) 0L 5 (5, sais ..Usﬂ)ligg;ﬁbjr.x.ob}.:bdﬁ sslaiat gl 1,
by i a0 5T peenSle o pize i ezl w355 w6 6l IS 0 3
1| gsuduﬁ;@wg,\,ﬁw;u)d\@ugﬁjtﬁa@\;osﬁ o slae
sdd 5 e halas 5 pla sl ie sl 55T preSLe ol 5 w355 S
a5, )13 axdlas 5,500 (1AVY) OLSan 5 slelS 5 (V420) sl il Jas o5
S 13 AT peemSle Slam 355 03,31 Cows 43 (sl (55 (Tood) 1S o
o S0 s Lallis ol Y is 5o sls il eds 5 e Bslad sk (slaesls
53 n 0315 e 5 0 syl sy e b 5 s o (To04) 1iS s Olaa
5o g e amlie s 50 e Sle Slag s o T Y i s

S el Ol Y A s (S

oMgf@JWJJbQoW‘,J&3,‘51Mbd\.¢.‘b~|riﬁ@}j Y

255

S M\-’ﬁ.'\i“)\')‘-‘\ t\j] A.C«MLY ;\(‘OOQ Q\)\&aﬁjé)j.&i&)i \ 4-:\&5
h\a.:&h\f gLY BL h‘/ 3h\ C::\:a pj_aa 6\J_: u\gx_.:\ u"_,_,.n\ J",.:)“'E: d\‘]ﬁb\\_ﬁad\ CJ.A
Go\ud K ol g5ds G\Sﬁé\ﬁ;\\.@zjﬁ\w\

/K(x)h\(x)dx:/K(w)hy(x)dx )
R R

3L 8

UL (XY) an s (B3lad piie 5 05 S 05 ey 1)
S d 35 e o3s DL H(X,Y) S L oS fla,y) St Mo

1Y) = B ) == [ [ e e, )

Sl ol k_LiJnS


https://dor.isc.ac/dor/20.1001.1.17358183.1388.3.2.17.0
http://jss.irstat.ir/article-1-96-fa.html

[ Downloaded from jss.irstat.ir on 2025-11-22 ]

[ DOR: 20.1001.1.17358183.1388.3.2.17.0 ]

s 235 55 e Al S e g d SIS os Y e

f(X)

D(fllg) = Eyln 9(X)

D(fllg)=° &\ f =g F\eS o oy 355 o i

5 Szl p55 3 SIS S et I8 g, he LT SN0 Y anad
k}\§.>: C\: e\ff\l’\ g.L.Ja\;XSY a.s. Q)j.@:_uu;.,:f 033\..,&“1 )}hiﬂ.;.lAja

fu(z,y) = fr(@) fy(y)I(z <y) \»
8 SNl o&as N 3 fy 5y OV 53 S (e

{ JpHh@frI(z<y
Jrh@ Iz <y

— —

dy = g(z)
dz = hy) )

5 lm ol b it s f(2,y) Glails S ml 5 Oz Ola
S Sle M 5 N ol 355

m = E(M(X)), py=E(N(Y)) o))

O3 mpsbaedoban g 5h Do pslas) a2l a5 Lo g Ll ol
oS Lo Sl S =5 s §l 1 e B(M(X)) 5 E(N(Y))
= ksl s 3l eslinad b Jb 33,8 aaeeSTe (V) L (0) Jayl b s 5,51

s a3 SN (VAR (G lS) 51 SY

L=/ o f(—lnf)dwdy+A\(/ " M (z)fdxzdy — )
+/\Y(//Rv N(y)fdzdy — py)
://RY{_flnf"f-(/\\M(iL”)+/\rN(y))f}d£L”dy—/\\u\ — Ay fty.

Jozt I 5 10 S n o SLe 5 ST USG sy gy Ol g o


https://dor.isc.ac/dor/20.1001.1.17358183.1388.3.2.17.0
http://jss.irstat.ir/article-1-96-fa.html

[ Downloaded from jss.irstat.ir on 2025-11-22 ]

[ DOR: 20.1001.1.17358183.1388.3.2.17.0 ]

uiﬁf‘”belfﬁjfg#JP'nxb'}:‘ﬁM%‘ir"ﬁ‘u ............ ¥

s Dl 2550 poreSlo
57 (=10 + ONM (@) + AN @) =
by o
fuile,y) = MDAV (5 < )
oo Y 5T i 5 55 oy ol fir S el
fule,y) =A@ Fr)Te < p)

Jypam JB () 5l fy 5 fy cdien Glacils S 5 g s hooS bl 51 e

pﬁwg_ﬁj@ijgY .5, Dy g 00 5 e B3AS Hgas e g3
SS e SN LSS sy 05 5 areSle S\ IS o RN

fua,y) = fr(@) fr(y)erI(z <y),

SN s\ b\.(:wu: d:- )\ f‘, 9 f\c/\ Q’\ 3> S (e

Jn Hy(@) fy(y)erXI(z < y)dy = g(x)
Jr (@) fr(y)erVI(z < y)da = h(y) *)
I [or wyfy(@) fy()erI(x < y)dedy = poxoy + px py

ol 45> cljsélﬂm‘m U.Luf(a:,y) Slail> L;K:-c\)ﬁ Osr Ola
sl Ske M5 N

m = E(M(X)), py = E(N(Y)) V)

Al el p e shae Sl Sat o b O3z ol B(M(X)) 5 E(N(Y))
ke )
EXY =poxoy + puxpy =C )


https://dor.isc.ac/dor/20.1001.1.17358183.1388.3.2.17.0
http://jss.irstat.ir/article-1-96-fa.html

[ Downloaded from jss.irstat.ir on 2025-11-22 ]

[ DOR: 20.1001.1.17358183.1388.3.2.17.0 ]

Bl o 5 8T oSl Jlazl JBor il s (512 Jl L3l o p sk
w0 o P SY GLIY = Ll s hesliad L as 8 aernSLe (Y) L (A) 5 (V)
52

L:/ RYf(—lnfd:ndy—f—/\(//RY zy fdzdy — C)
([ [y sasay =)+ ac [ [ N fady - )

= [ [ A=+ Oy + 0 G@) AN ) Yy
—(AC + Ay + Aypry).

iy 5 mie U —fInf+ Aoy + \\M(2) + AYN@)f O I .ol
las Ol 5,51 moeeSle Jloz| JS

57 (=10 + Oy MM &)+ AN @S} =
by
fuz,y) = MM@ NN <y
oo 42 9 A paraSle Jlaamd S w6 p 3wt 5
fu(z,y) = f1(@) fy(y)e I(z < y)

e s sl Sien o 5 5 Slatls S wls S bl 5o

PP R VRTR N NS PY BT TRCIESNELUD D qEEL e S S s

Sz 4 (X,Y) g Sl NS &5 e p e )
fur (@ y) =fr(@) fy(yI(e<y<a<))
Sy b Glacil ez Mo SRR

g(z) = fR fu(z,y)dy = ng Fr() fr(y)dy
h(y) =[5 fu(z,y)de = [ f1(2) fr (y)da


https://dor.isc.ac/dor/20.1001.1.17358183.1388.3.2.17.0
http://jss.irstat.ir/article-1-96-fa.html

[ Downloaded from jss.irstat.ir on 2025-11-22 ]

[ DOR: 20.1001.1.17358183.1388.3.2.17.0 ]

Lﬁw’f"lbel-’;@jj@jﬂlﬂxw}fﬁw%ﬂlgu ............ 7

Q)jﬁpé.:_d\.&LD-\k)\gx:{:@\ﬁd\iﬂb\ﬁbj]ﬁq&-j}'\:_g}#}\.M
glz)=Yor'(V—2)", c<az<Y; hy)=Y(\—py)', o<y<)

\.\3 e
You"(V—2)" = fy(z) [T fr(y)dy
YO\ =)' = f) [, fi(2)da
ws By) = [ f(@)de s A@) = [T fr(y)dy <5\,

{ A(2)B' () = Yoz (\ — z)"

A'(z)B(z) = Y(\ — )" Y

T s B(@) 5 A(r) lagrie oS 5w Bl(n) s Al(x) OF s aS
ol 5 5 [A(@)B@)]) = Yoz " (V —2)" + ¥() —2)" as ;5 .diiua

A@)B(z) = =2® + 0z — 42" — 2" + ¥z (\o)

3sdsr ae (Vo) 5 (1)

Al(z) Y(\—2)"
Alz) =22+ \0z" — " —Yz¥ + Yz

2ols 68 IS 1 e

lnA(:U)z—%ln(:U—\)—l—lnaz—;ln(\’az—f—\)—}—(}"\
ol
AN
T

Alz) =C .
(=) "\ =)t (Yo + V)Y

5y o a2 (Vo) 5 (1) 5l alis 5 5b o
B'(x) Yor"(\ —x)"

B(z) =2+ \0z" — 2" —Yz' + Yz

slagiie - B(@) = Cr(V = 2)F(Yz + V)F oy Slealoes (S0 S1

_\ Yy Y
Ax)=C , B'(z) = YoCyz(\ —2)7(Yz + V)T
(2) TR B'(z) v ( )T(Yz + V)



https://dor.isc.ac/dor/20.1001.1.17358183.1388.3.2.17.0
http://jss.irstat.ir/article-1-96-fa.html

[ Downloaded from jss.irstat.ir on 2025-11-22 ]

[ DOR: 20.1001.1.17358183.1388.3.2.17.0 ]

Soype 4 (X,Y) ri)sdu;}\ S b1

fu(z,y) = (@) fr(I(e <y<az <)
=-A'(y)B' (@) (> <y<a <))
x( ) —x)¥(7x+ \)%

=C ¥ 5
A=y (Yy+ V)~

I(e <y<az <))

el ol Jlacr) S s S i oS sl Sl ] e s 1y
e T s s  C = VAN OT 515 [ [ipr fur(, y)dady = \

I(e <y<axz <))

x(\ —x)¥(\’x+ \)%
z,y) = V/1) - <
Pl = A )y 7

.],,-,;ﬂw&jﬂiwbducjj&jﬂiww A

P .J;...i'l.:g,', i=\,--,n 6\4.:..2[;-

Fy o3 ol dozl (o) (I w55 4o s (Fy ©FY), Fy dsS (550
s I3l 3T O il sS e Sile 45T LG

Fy=A{flfeFy; Cow(X)=1X}

0L e LFy 5 Fy o oo ST oSl Jlezl (o) I il 55 s

“oye
f(z) =arg max H(f)I(z € E),
k(x) = arg}rcréz}_gi H(f)I(z € E).
Qam\jk.v S)9°


https://dor.isc.ac/dor/20.1001.1.17358183.1388.3.2.17.0
http://jss.irstat.ir/article-1-96-fa.html

[ Downloaded from jss.irstat.ir on 2025-11-22 ]

[ DOR: 20.1001.1.17358183.1388.3.2.17.0 ]

uiﬁf‘”belfﬁjfg#JP'nxb'}:‘ﬁM%‘ir"ﬁ‘u ............ A

—o3°

f@) = [ @)@ € B)

i=\

5 SNl s N o) fu o, £y O) 53 68w
/f(x)dx—i:gi(xi)Q i=\,,n
E

e\ dr_y =dxy - odey ydagyy - day, ol 3 S g.)u:\da Cwd &
LT o) *“' 4&@‘ 'W‘a_? CJ_))JQ\)‘_OM&LJ-‘,& *C;_)jﬁu;ﬁ;)ka)>l.:duﬁ

2550 S\ s e i 5 (sl 1) Jlect NSz ol < 0 aeiad
Doy o Fy as gemme S

k(z) = ﬁ ki(z;)e* W' ANe=m [ (1 € E)

=\

sfii= V- n s\ = EXy = (y, -, ) \» ol 33 aS (e
e 5 Gl Gam s )l Lol Gadslas dSws V> A = (Aig)mn
A g s iy S s s
e oS ol ey 2355 Ol 4 S BSG ms8 8 S K o L bla
sl O A Y a.z2b
335050 Wl pl by S e My 208 s 5T 5lie BBl gl il e
ol Ol o gd g0 Col Asu ol ol ZalS oo il s g8 slas Asl Bl L
=5 e 0 a3 el ey pl 5 (Jle) ) s b s 5
Gl s cand b SIS Aol Y Al o (")SJWP" ((ﬁ-) uJL<>:
el s anad s ole

sDENF) = H(f) = Hk) =20 5 ¥ lrarcad Dby an st 7 anas

H(f) = H(k)
S k(@y, -, @n) 5 f(@y, - wn) plys Jlam! I mls5 O OLa 2
Al b glam) 5o gley) Ol sl Jlexl JBo ol 5


https://dor.isc.ac/dor/20.1001.1.17358183.1388.3.2.17.0
http://jss.irstat.ir/article-1-96-fa.html

[ Downloaded from jss.irstat.ir on 2025-11-22 ]

[ DOR: 20.1001.1.17358183.1388.3.2.17.0 ]

/f(x\,---,xn)ln fi(zi)dz = Ef(In f;(X;))
Fin

= Ey, (In f;(X5))
= Ei(In fi(X;))
/k Ty, o) In fi(zg)de. (VY)

klnkdx — /flnfda:

R» i=\

klnkdaz— /flnfi(a:i)da:, ay)
i=\pn

!
R/klnkdaz—/fz:mﬂ z;)d
-/

ﬁ)‘b(\\)))b(\\) 4.2.3\){))‘))\}3[.3

/klnkdx— /klnfi(xi)dx

i= \Rn
:/klnkdm—/klnfdaz
Rn R»

_ /kln;dx — D(k|If)
A

ol Rl
H(f)—H(k)=D(k|f)

H(f) 2 Hk) S oo o Sl DIR[If) 2 0 05

Gl gt ¥

o pite Loz 3o pite S 29,51 rerSle (Slam 355 et Sl p Jseme SLa s,
;ﬁﬁa,6\41;L>6u@;)5gowxgéu@;;@ﬁwaﬁ@q


https://dor.isc.ac/dor/20.1001.1.17358183.1388.3.2.17.0
http://jss.irstat.ir/article-1-96-fa.html

[ Downloaded from jss.irstat.ir on 2025-11-22 ]

[ DOR: 20.1001.1.17358183.1388.3.2.17.0 ]

uiﬁf‘”belfﬁjfg#JP'nxb'}:‘ﬁM%‘ir"ﬁ‘u ........... \o

.g;,ﬂ\a.umuﬁ...;o);u&,piaj\x\&,bj\uwwwuﬁzw
Q)}.‘p LJ'l\ DL LJ.JGLt uj.,L.z o)‘.)\.:\
oST Aty pshne Xy (Glanil w35 s ST -l

[y, mn) = fL(@)I((zy, -, 20) € E)
oS sl pshas Xy 5 Xy lactl slam sy S1-c
f@y, - an) = (@) fr(@)I((@y, - 20) € E)
AT sl pobee gl slams 5 plas SI—¢
fl@y, o zn) = fi(@y) - fulzn) (2, 20) € E)
olST bty p e LT (Stser 5 5 Xy 5 X Sl s ST
flay, - mn) = fy(@ey) fe(z)eM T (@, -, 20) € E)

J.:.&LO)JJ.QWM%FJXHJ”"X\ Lg\A.Q,ZL;-LgLA@)')JJf\—A
OLK;TCJM;[{C‘}M

Flay, ) = fr(@y) - fulon) exp{d_ Nijzia; (2, 20) € E)
i<j

SLapmis Sheslanal Lo 5 Ar Ay glacal 5 fo oo ofy 2l Ll s a8
el Slesite 53 gla w555 55 b Lol e L35 o (et Slacil
295 S Olse 558 Lol 358w Ko g 15 55 Sl il slam 35
S a8 (35050 31 el La0T Jlazl (JE) w5 53 OF d SIS ol ol
S 35 A o (et o S S 5 Bl e ol i sl
bl o Fanad s sdel ol Sl w355 Sl cme Joes G 3 B3las

291 slass Il b Sl eslinal b o5 5T anSle 1555 ol 5 cmnnd (rmiins
J.’)b LSJ&!QM‘U)L:J‘\SM&JJ‘}A)\ ))ﬁls‘gf’) 0)‘.\4‘ Lole

-
Jaynes, E. T. (1968), Prior Probabilities. IEEE Transaction 4, 227-248


https://dor.isc.ac/dor/20.1001.1.17358183.1388.3.2.17.0
http://jss.irstat.ir/article-1-96-fa.html

[ Downloaded from jss.irstat.ir on 2025-11-22 ]

[ DOR: 20.1001.1.17358183.1388.3.2.17.0 ]

Kamae, T., U. Krengel, and G. L. O’Brien (1977), Stochastic Inequalities
on Partially Ordered Spaces, The Annals of Probability, 5, 899-912.

Kapur, J. N. (1989), Maximum Entropy Models in Science and Engineer-
ing. Willey eastern limited, India.

Strassen, V. (1965), The Existence of Probability Measures with Given
Marginals, Annals of Mathematical Statistics, 36 ,423-439.

Meeuwissen, M. H. (1993a). Probability Distributions with Given Marginals
and Given Correlation that Have Maximum Entropy. Report 93-81,
The Faculty of Technical Mathematics and Informatics, Delf, The
Netherland.

Meeuwissen, M. H. (1993b), Dependent Random Variables in Uncertainty
Analysis PhD Thesis, The faculty of Technical Mathematics and In-
formatics, Delf, The Netherland

Meeuwissen, M. H. (1994), Tree Dependent Random Variables Report 94-
28, TWI, Delf, The Netherland

Meeuwissen, M. H. and Bedford, T. (1995), Minimally Informative Distri-
butions with Given Rank Correlation for Use in Uncertainty Analysis
Report 95-135 , The faculty of Technical Mathematics and Informat-
ics, Delf, The Netherland

Mansoury, S. Pasha, E. and Mohammadzadeh M. (2005), Determination
of Maximum Bayesian Entropy Probability Distribution Journal of
Sciences Islamic Republic of Iran 16, 339-345

Kiefer, N. (2009), The Maximum Entropy Distribution for Stochastically
Ordered Random Variables with Fixed Marginals Internet. Cornell
University Departments of Economics and Statistical Sciences, Work-

ing Paper, 09-01.


https://dor.isc.ac/dor/20.1001.1.17358183.1388.3.2.17.0
http://jss.irstat.ir/article-1-96-fa.html

[ Downloaded from jss.irstat.ir on 2025-11-22 ]

[ DOR: 20.1001.1.17358183.1388.3.2.17.0 ]

d},‘b‘Mbr'ﬁ@jjdjﬂ|ﬂﬁb|}yﬁﬁmh%ﬂjgu ........... \'Y

The Effect of Correlation on the Change of
Entropy of the Maximum Entropy joint Dis-
tribution

Mansoury, S. and Pasha, E.

Abbaspour University of Technology, Tehran, Iran.

Tarbiat Moallem University, Tehran, Iran.

Abstract: Stochastically ordered random variables with given marginal
distributions are combined into a joint distribution preserving the ordering
and the marginals using a maximum entropy principle. A closed-form of the
maximum entropy density function is obtained. Next we have compared the
entropies of maximum entropy distributions, under two constraints The con-
straints are either prescription of marginal distributions and the marginals
and covariance matrix

Keywords: Stochastically ordered random variables, Maximum entropy
principle , Kullback Liebler distance.
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