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 7 )1l2? .8 F3(1a)37 %M. �3L &3!!:B_: R9. d* 1L

8? 1\ R9. %H57 B:  M1C 1T .8 dZ4 8.?+\ +-1!(  715T
V<D �`9 sM %AS+Q +k23HM B\ &F30 F?.?  !"\+GM

32Z19 sM?p2.%M. Z.�`_9 s_M B_\ �<_\+7 3"a +Q. 48
V<DV48  71_5T &?<0 BAS+Q F3M?12 ~4+e7  !"\1_L

 7 B="A2 sM B\V48 B5L 8?  !EM &3!71=2.8.?+_\ 1_L
I8<__- B__\ dZ4TW ( / n, / n,... / n) 1 1 1R__9? B__\

 73M*.
 \ 81"E7 %AD19 B!">"\ V48 8?%_M. �3L & 5k2

 \ B: R9.k2dZ4 +M?1_U7  _5?1_MZ dZ4 8.?+_\ 8? 1_L
301\d15L 4 _3_0 +_:� B_: B_2<Q_ _\ 81_"E7 _5k2

 ___7 ?<___D B!">___"\ B___\  71___G!LB___: 3___98
nw w ...... w / n    1 2 1 _7 R9? B\3_M*.%_M.

dZ4 3"N<T B\ V48 7  M1Lz1_lM+UT n_MZ<T Z. B: 371=2.

1. Renyi
2. Least Square Method
3. Chi-square Method
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 7 ;4+"X  5k!7_7. %M. ;.+\  21L+\ �"L  N4 3!!:+
?8.3___2 ?<___C4)&d.81___H5L 4 �___2.42007.(V48 8?

 __\ 81__"E7 B__: R__9. d* +__\  E__9 ;?1P!>__"X __5k2
B"l0dZ4 d* i19.+\ 4 ?<0 ;Z193_M* R_9? B\  M1L

 52 ;4+"X @k!7 nMZ<T Z. B:3!!:.
+Q1M)2009( Q�M4BA0.? 3M1\ n\1T sM B: .8  M1L

d.<!( B\ 32.<A\ 1T &301\ \ 81"E7+_k2 8?  5k2B_AS+Q
R9. F?+: d1"\ &?<0.+_Q. na.4 8?nW (w ,..., w ) 1

B(<5=7dZ4 Z. ;.B\ 301\ 1L;8<KB::
n

j j
j

w , w , j ,..., n
 

 ' '  !
1

1 1 1 

F1G2*D(W) \ 81"E7 sM@"5ET  5k2&R_9. BAS1M
+Q. BAlN.D3!: �3- +MZ �+0 B9 8?:

1.DoM3lT +L ;.+\  !EM &301\ d81UA79%"!]
301\:

( )n ( ),...,W )D(w ,..., w ) D(w
99 11 1

2.dZ4 Z.  HM +Q.F1G2* ?<\ sM ;41#7 1L:
nD(W ,..., w ) min imum 1

3.DR"-1D 8?PED13!: �3-.
 _\ 81"E7 B\1>7 &81"E7 sM V48 %M. 8?B_\  _5k2

I8<-jn ( w )
jj

D (W) w e &
 

 ! 1
1 1 7 [M+ET?<_0.

* Z.B: 1=2jD(W) f (w ) !B_: R9. �f.4 &R9.
 7 F?84*+\ .8 sM �+0;.+_\ ;+_9 o-1$ d<] �3!:

oM3lT b15TR9. d1#HM 1L.�+_0 d?+_: F?84*+\ ;.+\
;.+__\ B__: @"__L? d1>__2 R__9.  S1__: p__"2 b<__9 4 b4?

" #d f : x ,
dx

' (
2
2 1  .I8<__- u__"U6T 8?n\1__T B__AS+Qf

B\I8<_-( x)f (x) x.e & 1d* b4? uA>_7 B_: &R_9.
B\ Rl#2x1_\ R9. +\.+\( x)(x ).e && 12B_: 1_=2* Z. 4

( x)e &1R__9. R__l�7 ;?3__( F8.<__5L&;.+__\ %M.+\1__!\
" #x ,( 1 ?<_\ 3_L.<D  e!7 ;?3( F8.<5L b4? uA>7.

 S+E7 n\1T qXcM.+0 &F30BAS+Q +k2 8? ;.+\ .8 bZm
 \ n\1T d.<!( B\ d30R9.8.?  5k2.

B__: R__9.  71__G!L n\1__T %__M. B!">__"\ 8.3__U7

nw w ....w  1 2I8<____- %____M. 8? B____: 3___01\
n
nD (W) e
&

 
1

1 7B_\ dZ4 8.?+_\ B_:  71G!L 4 ?<0
I8<__-TW ( , ,..., ) 1   1__MTW ( , ,...., ) 1  1__M

TW ( , ,..., ) 1  8.3_U7 B\ n\1T %M. &301\ F30 [M+ET
 7 R9. sM 1\ +\.+\ B: ?<D B!"5:3_98.n\1_T R_Mp7

D (W)1)3__7 d?+__: o__$ b1__G!L B__: R__9. %__M.
B!"P\B\ ;Z19 7 �2.+Qm n\1T B'"94I+l7m n\1T Z. d.<T

. Z. 4 ?+: F?1eA9.;.+_\ BA#_\ )<_7+S s_M u_M+K %M
jWB\ 1Lo_"'6T p_"2 4 )3_7 o_$ 8? B_: &?84* R9?

 7 s5: R"91#$3!:.1

 Q�M4 %M. i19.+\b1_!\ 3M3C )37 sM 1LLFM2

dZ4 %"__"ET ;.+__\+__G'5( ;1__LOWAI8<__- B__\
B`\.8)10( 7 Bv.8.?<0.

B`\.8)10(

j
n

( w )
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j
maximize D (w) w e &

 

 ! 1
1

1

n

j
j

s.t. orness(w)= (n j)w
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3-1-I/0 '&7,) $9T"U-
d15LdZ4 &3_0 B_k$J7 b4? w_y\ 8? B_: B2<Q;1_L

V<D BC8? B\ BA#\.4  l"T+T@"5OT  !"\3!A#_L +"Q.
V48 8? dZ4 8.?+\ .3A\. &wy\ %M. 8?LFMB\ .8R9?

 7%_M. Z. o-1$ gM1A2 &)1�7 sM Bv.8. 1\ q^9 4 @M84*
V48 %M+T?+\81:+X Z.  D+\ 1\ V48B#M1U7 ?<C<7 ;1L

30 3L.<D.

1. Preference for Equal Division
2. Lambert Function Method
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VNNR,C+: !!"#xy xe $%!!&'( )*!!+%,W(y) x 

-./( 01 2!3 14+W-!. $*!5.%' 6 !7.8 9,%!:14!+
))/#0%;<= > ?@0431996(./%<=*!A1 "  3B 23 2'4"

2!!, C# !!, D>0 E!!A# 01F*!!. )/G> 0#1 !!, /10>( H!!I1
2J5K,2!L,#0 01 -LM 5N CG%I)10(-!.O!P HQ!A%,
14+.*!=#4M $1%RSI# T'# "8 9,%: G# F*. EA# OP C# ,

9,%!: /1 !3 2J5U5, C# , > *+D (w)1G# )D (w)! 1
#1 01-!. $1%RSI# T'# "8 9,%: OM14!+.9,%!: EA# ,%!J,

2, T'# "82L,#0 604V)11(-. WA X:14+:
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681%!X. %!, _,%L.)13(>)14(>1 $%&S!I1 `!A
-!!. O5;U!!: F4!!Ka. >1 2!!@1%X./( C>0 G# 2!!3 14!!+

-. A1%\. /#4:&1>&2%!, ?]!I > 1 !3 27I%^. #0
2@1%X. 01  A1%\. EA# /1#10# b)12()jw27I%^. #0 %=

1 3./G> 0#1 , ?cHI# 27I%^. O,%b %=.

3-2- !"#
01 /G> 0#1 , )$*+ 2Y#0# F*. G# $1%RSI# %, de, EA# 01

23 -S@%P527I%^. 10#1 14[> 0%5X.-.0%!Sf0 > 14+
D>0  A%!I G# O!V%P /G> C%=0#1 , %, /(27!I%^. %!=

-!!.11 !!".G# O!!V%P gA%!!S' F>*!![ `!!A 01 ?]!!I
D>02Y#0# F*. gA%S' %, E5U5c C%=9!AG4:  !h' G# $*+
/G>-. $1#1 /%U' > *+ *=#4M 2QA%\. %=E!A# 23 14+

D>0  SU5, ijM , D>0/G> )-k7b C%=l%!I# , #0 %=
hJ. 9AG4:-<' 1%aA# m*J3.?]!I.G# `!A  !=  A1%!\

C#G# 2!!, /G> 0#1 !!,  !!V%Jn, / ,..., /+  00 1 0 927!!I%^.
-. m5I : /( 6# 55o: 0#14<' > )*+ *=#4M14+.C# !,

2,2!, /G> 0#1 , /10>( HI12!Y#0# D>0 2k5!I>G# )$*!+
681%X.)12(>)13(>)14(-!. 2!Sf " `!<314!+.

27!!I%^. C# !!,&1>&2681%!!X. G#)13(>)14(G#
p '0#Zf#MATLABHI# $*+ $1%RSI#.G# OV%P gA%S'

D>0LFMF>*!![ 011gA%!!S' > $*!!+ $1#1 dA%!!<'
D>0 G# OV%PF>#*[ 01 E5U5c C%=2%:5$1#1 /%U'

HI# $*+.



$%&!'() * +,-./ 0-./

 ! " #$ %&'(GIS$)*$+
,-(. " /.!-01 2!-3 *-456#1389

44

F>*[1./G> &k<n C%=OWA2,D>0 G# $*.( HI1LFM

10.90.80.70.60.50.40.30.20.10
orness

W
1.6565.4760.3705.2826.2.1224.0495000W1

0.2871.3026.2739.2386.2.1589.1160.054600W2

0.0564.1668.1901.1975.2.1975.1901.1668.05640W3

00.0546.1160.1589.2.2386.2739.3026.28710W4

000.0495.1224.2.2826.3705.4760.65651W5

F>*[2./G> &k<n C%=OWA,22J5U5, D>0 G# $*.( HI1-,-<h'(MEM)

10.90.80.70.60.50.40.30.20.10
orness

W
1.7105.5307.3962.2884.2.1278.0706.0289.00500W1

0.2068.2565.2574.2353.2.1566.1086.0599.01750W2

0.0602.1240.1672.1920.2.1920.1672.1240.06020W3

0.0175.0599.1086.1566.2.2353.2574.2565.20680W4

0.0050.0290.0706.1278.2.2884.3962.5307.71051W5

F>*[3./G> &k<n C%=OWA,2?'%A0#> 2J5<3 D>0 G# $*.( HI1)MVM(2J5<3 D>0 >-ijSM# 2J5U5,)MDA(

10.90.80.70.60.50.40.30.20.10
orness

W
1.6333.4600.3600.2800.2.1200.0400000W1

0.3333.3200.2800.2400.2.1600.1200.040000W2

0.0333.1800.2000.2000.2.2000.2000.1800.03330W3

00.0400.1200.1600.2.2400.2800.3200.33330W4

000.0400.1200.2.2800.3600.4600.63331W5

F>*[4./G> &k<n C%=OWA,26%X, . EA S<3 D>0 G# $*.( HI1)LSM(

10.90.80.70.60.50.40.30.20.10
orness

W
1.6316.4516.3538.2769.2.1231.0462000W1

0.3368.3355.2923.2462.2.1538.1077.038700W2

0.0316.1742.2000.2000.2.2000.2000.1742.03160W3

00.0387.1077.1538.2.2462.2923.3355.33680W4

000.0462.1231.2.2769.3538.4516.63161W5
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F>*[5./G> &k<n C%=OWA,204;I# C%3 D>0 G# $*.( HI1)CSM(

0.99990.90.80.70.60.50.40.30.20.10.0001
orness

W
.99967455.5571.4060.2888.2.1329.0822.0440.0158.2730*10-6W1

.3922*10-3.1640.2336.2553.2395.2.1513.1027.0598.0235.7311*10-6W2

.4380*10-5.0511.1056.1535.1875.2.1875.1535.1056.0511.5868*10-5W3

.2888*10-6.0235.0598.1030.1513.2.2395.2553.2336.1640.3870*10-3W4

.9468*10-7.0158.0440.0822.1329.2.2888.4060.5571.7455.9996W5
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w5

O;+1./G>  55o: &k<n C%=OWA2, H7Q'D4M 2[01-J5,D>0 01LFM

/G> C%!!=0#1 , 2Q!!A%\. G#2!!,D>0 G# $*!!.( H!!I1
LFMD>0  A%I %,-. %=E!A# 2!3 H!f " 2!a5S' /#4:

D4M 6%[01 01 D>0E5!, -!J5,4/0%!:6/0C0%!Sf0
D>0 %!!!!, 2,%U!!!!.CSM>MEM6%!!!![01 > 10#1

/ orness /. .0 1 0 3>/ orness /. .0 7 0 9C0%!!!!Sf0
D>0 2,%U!!!.C%!!!=MVM>MDA/%U!!!' 14!!!M G#

-.*J=1./G>  A1%\. &k<n C%=OWAG# `A  = C# ,
D4!M 2[01 2, H7Q' 0%5X. gJcD>0 01 -!J5,LFM

O;+ 011HI# $*+ $1#1 /%U'.
F>*!![6/G> 9!!AG4: $4!!^'01 #0 %!!=0%5X. C%!!=

2, /G> C%=0#1 ,I1-. /%U' D>0  = G# $*.( H*!=1.
/G> 9!AG4: 04hJ. EA# C# ,D4!M qL!I 01 %!=-!J5,

$#4!!e@1)%!!aJA# 018/0(*!!+ -!!I0 ,.-!!I0 , E!!A# 01

H7Q!' Z!5' > 2A%Q<= /G> >1 E5, Or%R:/G> >1 C%!=
*+ 27I%^. 2A%Q<=.seU!. 6%7!I%^. E!A# p%a'# %,
D>0 2!!!3 *!!!A1 "C%!!!=MEM)MDA>MVMG#

9AG4:Q' C%=-. C> 5c -<hJ. t%S7*JJ3.D>0 01C%!=
MDA>MVM$0#4!<= )2A%Q<= /G> >1 E5, ijSM#

H!I# -S,%!u 1*n.D>0 01MEM/G> >1 H7Q!' Z!5'
HI# H,%u 1*n `A 2U5<= 2A%Q<=.-:%!7u# v5!= -@>

/G> 2;JA#  ,14[> )*JJ3 C> 5c mhJ. -XAG4: G# *A%, %=
10#*'.2, /G> 0#1 , E<r 01$*!.( HI1D>0 G#CSM

/G> E5, Or%R:  h' G# Z5'-UP%f ijSM# 2A%Q<= C%=
D>0  A%I %,-!.  !h' 2, > 10#1 %=G# -3*!'# 2!3 *!I0

HI# 0>1 H5Xb#>.
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F>*[6./G> 9AG4: &k<n C%=OWA,2D>0 G# $*.( HI1C#G# 2, WkSe. C%=8/0=orness

5L!.() $;* *? MA.:5L!.() $;* *? 0-1 NO!P8
W4/ W5W3/ W4W2/ W3W1/ W2W4 –W5W3 –W4W2 –W3W1 –W2

Q*&

 4.50131.92591.3461.0387.1355.1613.1161LSM
1.35911.76592.21212.3848.0158.0458.1280.3235CSM
2.06902.06902.06902.0690.0310.0641.1325.2742MEM
 4.51.77781.4375.14.14.14.14MDA
 4.51.77781.4375.14.14.14.14MVM
 3.05491.81411.5730.0546.1122.1351.1734LFM

3-3-M-R!./ N-=S8
-"TA> G# -;A !&k<n mK. C%=OWA!AG 6# !55o: )1%

/G> w%eS'#  u# 01  &k<n EA#HI# WkSe. -75: : C%=.
/G>D4M 2[01 2, -75: : C%=m5<x: -J5,-&SQ,  5"
10#1./G> 2y  =z0Z, /G> 0#1 , C#*S,# 01 %=)*J+%,  :

D4!!M 2!![01m5<x!!: -!!J5,z0Z!!,  !!5"H!!I#  !!:
)`QA0 SU5, C A{c.(m5<x:  =2,  5")*!<n 5N 04!|

D4M C%= h'2'%J5,-[> M 01 #0 D#m5<x: C%=C 5"
-. 10#>*J3.1%KJU5c D>0 H5I%QP O5k^: C# ,$*!+

-. O<n  AG 604V 2,14+:
WA X:: "#W/( _SU!. $%!&'( )*+%, 6 7.8 9,%:

2,2L,#0 604V)15(H!I# 27!I%^. O!,%b)> ?@04!3
)/#0%;<=1996:(

2L,#0)15(
W(x)W (x)

x(W(x) )
/  

'1
%^. C# ,-!. )H5I%QP /#Z5. 27I9,%!: G# HQ!A%,

D4!M 2![01 2!, H7Q' C*J<+G0#-!J5,( )+_SU!.
14+ 2Sf ":
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j j
j
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1 21 1
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1 1

n

j

n j n jW ( )
n n

!
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- 21 2
1 1 1  
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j
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1 1
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#4$!5)21(
n

j
n

j

n j n jwn n

n jW ( )n

!

!

% $ $ &. /' # ( #0 1) *$ $2 3+ , "#"#
! $

" " $% &' # ( #) *$+ ,

-

-

1 2
1 21

1 2
1

1 1

1

?7@ 7$#;$ 5!AB* ?5!C.?!-;$ DA;*E %;F1"#
" 
151

$!5#4)20(5!AB*"#
" 
2%F! #&F7G* H$7I.

#4$!5)22(
n iW ( )n

n j n jW ( )n n

n j n j n jW W ( )n n n

n
j

n
j

n n
j j

$' # ( #
$"#

!
" 

% &$ $' # ( # $) *$ $+ ,
% &$ $ $. / . / % &) *' '# ( # 4 # ( #0 1 0 1 ) *$ $ $) *2 3 2 3 + ,
+ ,

!

!

! !

-

-

- -

2 1

1 1

1 1 1
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