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This paper addresses to the need for theoretical examination of conventional cost
allocation methods which have been used in practice, especially in the field of
multi-purpose public enterprise. The paper bases its analytical methodology on game
theory and economics, and attempts to develop some linkages between what has been
intuitively or implicitly assumed to be valid in the conventional cost allocation
methods and what could be theoretically sound from the viewpoint of fairness and
equity as defined by the theories of games and economics.

Specifically the paper focuses on the theoretical properties of cost functions which
characterize cost allocation games. As a result several useful theoretical implications
have been developed for, e.g., notions of separable and nonseparable costs which are
key notions to the conventional cost allocation methods.
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WEssRAKOEERERT WE. YEZHKOLER
Ll &, CY)=0Y" 0L ER. >0 ERE
h3E LTUTOZE>DOBAEDTCERT %,
(1-1) Yu<Y<Yp o Yu+Yi<Yr OB
COLERRBRMTIBARUTOL LR %,

cy)= pY® (i=M,1,P)
C(Yar, Y1) = P(Ym +Y1)*
C(Yum,Yp)= BYS
C(Yn,Yp)= BY§
C(Ym, Y, Yp)= BYS

Convex ¥ % i o4 f- D DML

C(Ya, Y1) + C(Yn, Yp)> C(Yar, Y1, Yp) + C(Yar)  (40)
C(Yar, Y1) + C(Y1,Yp)2 C(Ya, Y1, Yp) + C(Y1)  (41)
C(Yn, Ye)+ C(Y1,Yp)> C(Yar, Y1,Yp) + C(Yp)  (42)

THbo ()~ RN EEAFENIKOLI KFE TR B,
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MBEREL, COLERHLIIR, Z2DIBoDR
LXMW L 72D ko T One—convex ¥ 13 AR L 72
Vo
(2) Yu<Yp<Y; (§RbBYu+YI>Yp)DBE
CoEERRBBRETIBEMABUTOL IR S,

oY) =Yy (i=MIP)
C(Yu, Y1) =p(Ym + Y1)~
C(Yu,Yp) =pY§
C(Y;,Yp) =pYP
C(Yu,Y1,Yp) =p(Ym+Y1)*
$h . MAMEBRICG, $ROLEBLEBR iz Th
ICu = scy = B(Yu +Y7)* — BY[
IC1 =scr = p(Yu + Y1)* — BYS
ICp =scp=PYu+¥1)*-B(Yu+Y1)*=0
Thb, tBHEMNBSYRENERN
9°(M) = pYi; —{B(Yar + Y1)* — BY[}
g°(I) =BYP — {B(Ym + Y1)* - BYS}
@(P) =pYg
9Ny =B(YE+Y)~B(Yu +Y1)* (N={M,I,F})
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T % % o Semi-convex VE WS ERIL T % 7o 8 D5 (48) ~ (50)
RBEENRBROLICEHT L LEN 5B,

Yy<Yg (55)
0< 0 (56)
(Ym + Y1) < Y7 (57)

(55) | (56) UKL T B H BT RBKRIL LRV, #oT
Semi-convex P I3 i 72 & 73 W, § b B H B Y 1 Convex 2
bl ERR VI s,

% 72 One-convexfth % i 723 72 b 1T 13 (55)~ 57) R O R %
BERYEEERLALKENEBRIL LR NITR SV, B
SPIAFRDOIE oMK IR BB DT, One-
convex Pk & i - S T v,

WHROBEEE X TIREESL HEORFEL £ 41
BESC, ESC REKNHIKIBUTOL K3,
(1—-1) Yu<Yi<Y¥Yp b Yy+Yi<Yr OB

1
T BYE — (Yu +Y7)7) (58)
GO RBEBLY Yu+Y1 <Yp THEMSESL>0&
25,

ESL

pso = YL (59)
YP
GBHORNEBEOMIRELRENLESC>0E1 3,
pso = u Yo" (60)
Yg

(CO)RBY S IIE LB B0 & 5 +YIRYpEML B
CEBRWAL, 0<ESTS1TH %o & 7 (59)K & (60)
REET 2 L

ESC>ESC (35mWie=10¢& ¥)

THBIENGM D, THIFEHRPIRY Convex 7 — 4
OB L -HLTWS,

(1 -2) Yu<Yi<¥r b Yu+Vi>Yr OB
(Yar +Y1)*

ESL = 61

RS AT T s N
ENARRBHOLIKIETHEDTESL>0TH %,

ESC = YI(./‘I +YIQ+YP§’-—(YM+Y1)°‘ (62)

(Yar + Y1)~
()RHYE > (Vo +Y1) ~(Ya4Y5)TH 5 12 5 L ESC > 0

THbo,
2Y8 — (Yar + Yi)*

(Yo + Y1)

(63) R Yr 2 (Y +Y1)* /2 THBRVESC20TH %,

(2) Yu<Ye<Yr (§%bBYu+Y>Yr)DBA
(Ym 4+ Y1)

Yu[B{(Yar + Y1)* - BY}]

ESC = (63)

ESL =

+ Y7 B{(Yar + Y1) - Y7 )]
(64)

64)RNEHALPIRETCHBDTESL>0CH %,

_ YR YR +YE - (Y Y1) (65)
(Yar + Y1)~

()RR EDREFBEYS > Y+ - (Y +Y) TH

BBSITESC20TCH %,

ESC

(Yar + ¥1)*
ER AR (66)

66) RN Yps Yu . VIOWHEOMBII - TZ DIEAMHR
¥BCEERLTV Ao UEDT &b b, Convexth % i
led LEREBEOBE 2R THEESL B L UEBHED
RBEHEE2RTIBEESCLESCRBTF LB EBSH
%, L L, Convex, Semi-convex, One-convex { @ W&
b &R VIBEIZ ESCLESCOTE R IZ Y, Yu. 1D
MoRBELEVWTS 3,

4 UIY

PE.AMECIEFAHEOEAEI VIR Db DiE
ANESBORLAE LER SRV zo@A Lo
RBEZ>VT HABHBMNE»S 2. 3 0EEE T,
TOBR,BRAEIVIRY Lo TAE] &P RBRENEES
HrREBEMNRETERLBEEHL. Y — 28R L35
MEOEHHERER Lo »0WT, BAMKOBEEE
RHEEHL.(HEORFE | CTHHEOREE | SoRK%
FRRHECEABROBEREE o> TE
HELU.OBMBHCHESHEHELT CoBBAOEANENE
DHERR LA, BBAMEORITICD e-THRHART
EIR(BEWMZFER) ohEB L. fLTB#®
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