6 6 Vol.6 No. 6
2003 12 JOURNAL OF MANA GEMENT SCIENCES IN CHINA Dec. , 2003
( , 300072)

EANS Aumann- Shepley Friedmanr-Moulin Shepley- Shubik
1 C934 DA : 1007 - 9807 (20:G3) 06 - 0015 - 06
0 , C ;
N ={12, ,n} :B = {by,
, ., bn} n ,
' . b = C,
X = (X1,X2, ,Xn), zxi: C, ,
X B
? :
1 y I_ (171)
, C M@, , C:
R, »R,,C(0 =0. N={1,2, ,n}
1 q={ . %, 0} ;C
M.y ( ) 2.4 =
(, Clan) ? (g,
1 ( C,N) (q,0
)
:2001- 09- 11; 1 2002- 04- 02.
: (79970040) .

(1969 ,



— 16 — 2003 12

2 n 2 , 3
( ) . ( 3
I (N,1) : ,
c FT(N,)), C:RI-R.,,C(0) =0. N = ,
{1,2, ,n} cd={, %, 0} :
n ; C (
) ,Cc T (N, 1. , 2
Clar, &, G ? :
, 0 1 2.1
3 P ,
( ) ,
F(P-N,1 , , , ;
c Fr(p-N1, C:RE"-R,,C(0 =0, , ,
N ={1,2, ,n} q = (a, :
B, 0 P . : \ ,
G ={ i, %i, .On}' i P : 1. C
i=12, ,n. F(P-N,D).,qg RY"ag=(aqi G, .G) .i=
C(ql’q2: 'q”l) 2 , | 12, nd = Sal=12 P
1

xi(q,C0) =0

i, dC(g =0,
i, xi(q,C) =0,
X

g = ¢, x(q,0 = x(q,0

i N, i £ gj.ae = gl # k),
xi(q,C) < x(q,0)

o | & 4 x(d.0 2 x(a.0 x(a,9 i

5
C(o = IZCI(qI)y ci(d) =hd,
P

xi(q,C) = Z)\IQH
C
A =20, x(gA0O =Ax(qg,C)
A>0, x(g9,0 = x ®q,3),i =1, q

S A Oqg= Q. A A




— 17 —

c d o

xi(ql ", a0 = xi(ql "*q, o

x(qg, O

C n
xi(g,0 < C(qe
e=1(1.1. .1

x(q.0 2 e

0] iQi)

xi(g,C) + x(q,C) = x(qg,CL+ C)

xi(q,0) = xi(auy i, Gy i)
Gy ilan ) = C(9) - X

(c(a) - x)

N\ i

2.2

2.2.1

(51.

G

(S

W 20202

. Gi i ,
3 Xi
; d

(1)
M/ M/ 1 : 2.2.3

Roi soon ,

(DM)



2003 12

2.2.4

3.1
EANS Shepley

Shubik Aumann Shepley Fiedman-Mouin
3.1.1 EANS
EANS

SGi , SCi i

SC = C(N) - C(N\ i) (3
:SC —— i

C(N) — N=1{1,2, ,n}

C(N\ i) — N\ i ={1,2,

i-1,i+1, ,n}

nZ SCi =

SGi.

C(N)

i SC < C(N)

SGi

2.56

C(N) -

NSC = C(N) - %SG =

C(N) - YIC(N) - SNV D] (@)

. EANS
NSC,

xi = SCi +'Jr:NSC =

‘Jr;’C(N) + 3 oy j)] S CNV i) (B)

(5

- SG =x%-5G (Vij N)

Xi
nz Xi = C( N)

3.1.2 Shapley-Shubik(S9
Shapley : N,C ,

Shepley 1. Shapley

Shapley- Shubik!”!

3(q,0) = Z( (s-1 :](!n- s) I[C(qs) )

Clg\ )] (i=1,2, ,n (
Shapley

(81

3.1.3 AumannShapley(A-9

Aumann- Shapley [9.10]

, A-S
xi°(q,C) = ii’q{-ﬂarc(tq)dt] =

(6)

7)

iZ[q{- Pr(q,C)] (i=12, ,n)

g — i r
P(g, Q) — r
A-S : n
f@),

(8)

[11] .

f a = (0,,0,,

(Xi K q|/ K,



; n- e = (1,2, 1)
K Sepley , K (x y) = (min{xy,y} ,mn{x,y}, ,
, A-S . min{ Xn, Yn}) ;
3.1.4 Friedman-Moulin(FM) C
M [12] [13] 3.2
| q 2
X" (q, C) :IO ac((te g dt (9)
2
EANS o x x o o o x X
SS o o o o o X X X
A-S o o o o o X o X
FM o o o (¢} o X X o
EANS o o o o o X X o
SS o o o o o o X o
A-S x o o o o o X o
M o o o X o X o o
SS , SS
4 . SS
, SS
2 , SS
1) EANS
3) A-S
EANS . , A-S SS , SS
EANS . , EANS  AS
, EANS . SS A-S
] ] , A_S
2) SS '
4) FM
SS
A-S ,FM
, SS
’ , FM
) ,SS



— 20 — 2003 12

(1] , , : [J1. ( ) , 2001,
34(5) : 591 —595
[2]Moudin H. Axioms of Gooperative Decidon Making , Morographs of the Bcorometric Sciety[M]. Cambridge: Cambridge Universty
Press, 1988. 155—198
[3]Mouin H. Uniform externdities: Two axiomsfor fair alocation[J]. Journa of Public Ecoromics, 1990, 433) : 305 —326
[4] BilleraL , Heath D, RaananJ. Internd telephone hilling rates: A rove goplication of non atomic game theory[J]. Operations Re
search, 1978, 26(5) : 956 —965
[6]0arke D, Shenker S, Zhang L. Supporting red-time gpplicationsin a integrated services packet network : Architecture and mecha
nisn[J]. Conmputer Communication Review , 1992, 22(1) : 14—26
[6]Aumann, Shepley L. Vauesd Non Atomic Games[M]. Pinceton: Pinceton Universty Press, 1974. 104—156
[7]Chung Y. A new axiomdization of the shapley[J]. Vaue Games and Ecoromic 8zhavior , 1989, 11(5) : 119 —30
[8] , ) [J]. ,1999, 2(1) : 32—36
[9] , , . Aumann Shepley [3]. , 2001, 16(2) : 13337
[10]Mouin H. On additive methods to share joint cogs[J]. Jaanese kxonomic Review, 1995b, 46(4) : 303 —332
[11]Samet D, Tauman Y, Zang |. An goplication df the Aumann- Shapley jricesfor cog dlocation in trangoortation problems[J]. Oper
ation Research, 1984, 9(1) : 25 —42
[12] Kolpin V. Multi-product serid cog sharing: An inconpatibility with addtivity axiom[J]. Journd of BEocoromic Theory, 1996, 69
(4) : 227 —233
[13] Moulin H. Serid cog-sharing of excludable public goods[J]. Review of Ecoromics Sudies, 1994, 61(2) : 305 —325

Axiomatic analysis o heterogeneous cost sharing mode and its methods

ZHENGLi-qun, LI Rui-han, WU Yu-hua
School of Management , Tianjin Univerdty , Tianjin 300072, China

Abstract : Based on stting up the mathematic nodel sof the cog sharing problems, the axiomeatic sysem of the het-
erogeneous cog sharing modd is put forward. The axiometic charactersof heterogeneous cogt sharing methodsfall in
to three categpries: the badc characters, the genera characters and the goecia characters. The necesdty of invari-
ance of output scale, demand nonotonicity , proportionality and upper bound is discussed by sudying ome cases.
The characters o four typical heterogeneous cos sharing methods—the EANS method , the Aumann- Shapley pricing ,
the Friedman-Moulin serid cog pricing and the Shepley- Shubik method —are proven.
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