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1. Mathematical Foundation. The cooperative game may be modelled
at different levels of generality. We start from the concept of cooperative
game (c.g.), as considered in [17], § 12. All the concepts related to it will
. be used in the senge defined in [1,2]. In this paper we shall introduce
the concept of generalized cooperative game.

A close connection exists between the payoff production and its
distribution. Frequently, the intercoalitional transfer of payoff is nob
possible. Under these circumstances, one supposes that the payoff achieved
by each coalition is distributed among its members. But the extent of
the payoff depends on the mixed strategies applied by the coalitions.
The fundamental notions connected to the problem of choosing the stra-
tegies are: admitted intercoalition and assured minimum payoff. By
defining the concepts of admitted intercoalition, assured minimum payotf,
c.g. becomes a new mathematical object, called generalized cooperative
game (g.c.8.).

Admitted Intercoalition. One calls intercoalition aly subsystem of
a solutional complete system of coalitions (s.c.s.c.). As a consequence,
the intercoalition is at the same time a coalition, too, but generally impos-
sible. However, it is a union of possible coalitions. The intercoalition ig
called admitted iniercoalition when it is declared a8 such. By declaring an
intercoalition as admitted, it does not become a possible coalition, but,
unlike unadmitted (forbidden) intercoalitions, it will apply coordinated
mixed strategies, i.e. of the corresponding coalition. There are two parti-
cular extreme cases of this intercoalition : 1) when the intercoalition is
reduced to the possible coalition and then the g.c.g. 18 identified with the
C.8.;5 2) when the intercoalition is identified with the coalition of all the
Dlayers I. In the latter case, g.c.g. is also called arbitration game.

Assured  Minimum Payoff. Should the set of players I be decor-
bosed in any system of admitted intercoalitions, the payoff achieved by
overy component coalifion is not smaller than the payoff that might be
assured by each coalition playing antagonistically with the anticoalition,
ldentical with the intercoalition of the other coalitions. This payoff is
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called minimum payoff- The minimum payoff is called assured MANIMAUM
payoff when the intercoalition is a possible coalition component of the
s.0.8.0. . As a consequence, in the case of c.g., the minimum payoff is
an assured payoff, and in the case of a proper g.c.g. the minimum payoff
is only warranted minimum payoff. For the component coalitions of the
veritable intercoalitions the minimum payoff is warranted. The extreme
cage in the one of the intercoalition I consisting of all the players when
I is a veritable intercoalition, and all the component coalitions of the
s.c.s.c. have only warranted payoff. Intermediate arbitration games lie
hetween the two extreme cases. The c¢.g. is changed into g.c.g. of different
generality levels by enlarging the domain of definition of the probability
vector P in the definition D12.2 [1]. The product space is replaced by
product spaces in which the components are no more possible coalitions.
Of course, the payoff achieved in addition is distributed among the players
of the coalitions so that the stability principle, both of the intracoalitional
stability and also of the intercoalitional one, persists. In this way, the g.c.g.
is compatible with Nash’s arbitration scheme [1, 3, 5]. Depending on
the domain of definition (bargaining domain) ot the probability vector P,
there are several types of arbitration games, among which we discuss
two in detail.

A first type of arbitration game is obtained when the bargaining
domain ¢of the probability vector P(i), associated with the s.c.s.c. S,
S, =\JKy, he M, t=1,u, is given through the following system of
restrictions : '

(%) {P(t)JT =l

PO, & Vi b € Mo

where : J is a line matrix consisting of elements equal o 1; Hy is
the payoff matrix of ithe coalition Ky, Hy, = Y, Hy ¢ € K,, written as
2 column matrix with elements linearly ordered according to the lexico-
graphical order of situations s, § = (s, -« ., 8a): Vi, 18 the value of the
characteristic function corresponding 'to the coalition I(,. Solving the
system of regtrictions (*) as a linear programming problem, one obtains
the Dasic solutions P(4,j), j = 1,j,. With their help, the probability
vectors P(#), t = 1, u, and P are determined as in the case of the c.g.
from D 12.2 [1]. ; i _

A second type of arbitration game, also called arbitration game of
minimaaz type, is obtained from the first type, replacing the free member VKIu
by the function V - V. The maximization of the funetion V is required.
The term ‘‘minimax’’ is motivated by the fact that the payotf, achieved
over the assured payoff with the minimum value of some coalitions I(,,
has the maximum possible value.

In the case of both types of arbitration game, the following proper-
ties hold : _ _

The probability vector P(i) is determined in such a way that
the effective achieved payoff P(f)H, is, greater than or egqual to the
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Table 2

INITIAL VERTEX FINAL VERTIEXN

POZ3

NUMGEN1
GENPROB
VEVE

GENPROB MATRCOMP

DOM
CALG1

WTT
WTR
BIN

ZINA
WD

MATRCOMP

STMP(SIMP1)
TRANSX
RELEV1
POZSTRX
DRUMREDO
EDIT3

WPI

W

WTD

CAIC1

WTD
BIN
PRODSCI

-

REEV1

L] - sl
i WTD
POZSTRX AN
SUBARB
DRUMREDI
DIVARC

WwWTD
REDMATR
SIMP(SIMP1)

DOM
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JOC10

. WTI
REDMATR WD

TRANSX WID

456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484

485

B R B
O O Lo o0
OO NS

492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515

#*

SEGMENT A1

SUBROUTINE GENPREB

— (11, I5,M[—IQ,XX,NRV,MP,LP,KNN,LNN,NA,XNQRMZ,

~PFIN,IPU,NUMI,IZ,MX,MO,NI,N2,N3,N4,N5,TE)
INTEGER Z
DOUBLE PRECISION A,WS,X,D, WV
DOUBLE PRECISIGON NX,XNORM2,PFIN
COMMON ,J'Al,’Z{lﬁ),A((ﬁE,:ﬂQ},\\-’S(lE),_X(ﬁﬂj,!’),

— NAT, IND(35), INDX (64), WV(8), WV (16)
DIMENSION XX(I&,T\'II-H),XNQJHI‘eI2(3\-II-I'!},PFlN{NA)
DIMENSION NUM]([PU),TE(MO,N].,NZ,N3,N‘I,N{)J
DIMENSION ]\'IEO({%Z};]\'H.‘:I\JI(E)

DG 10 I=1,MH2
10 MBO(D)=IWV(1)
CALL WP](1,MEO(l),LNN,H,KNN,IZ,MX)
NO=N1=N2+N3*N4xN5
CALL MATRCOMP

—(IZ,NO,IPU.NUM],,MBO,IS,MS,MEMI,

~MO,N],N2,N3,N4,N5,TE)

CALL UBM(]Z,.‘\IX,NO,MS,LNN,KNN,IPU,MBO)
MP=0
CALL CALCt

—(LNN,II,KNN,IZ,I\-[X,I.P,MO,NO,

——]5,]\11'12,Ni{V,XX,XN{'H{M?:

—NA,]'-‘T"TN,]PIL';\'IBO,MS,ME?&H)
2(7)=0
CALL \YPI(],MBO(l),LNN,H,KNN,IZ,MX)
RETURN
END

SEGMENT AOQ,A1

SUBRQUTINE MATRCOMP
~—(1Z,NO,IPU,NUM1,MBO,15,MS, MEM1,
—MO,N1,N2,N3,N4,N5,TE)

INTEGER 7

DOUBLE PRECISION FC,CT,VV,ZZ,FCO,XNORM

DOUBLE PRECISION A,WS,X,D,WV

DOUBLE PRECISION S, WO

COMMON [AO/ISD(16), FC(32),CT, [FC(32),
—VV(5,82),27(5,32), FCO(5), INDD(32), INDE(32),
— INNM(32), ME@1(32),ME® 7(32), XNORM(32)

COMMON' JA1)7(16),A(32,32),W S(16),X(50),1,
—NAT, IND(35), IND X(64), W V(8), I'T, IW V(15)

DIMENSION NUMI(IPU),MBO(IPU)

DIMENSION MEM1(I5)

DIMENSION TE(MO,N1,N2,N3,N4,N5)

DIMENSION NM(5)

DATA ME,WO0/32,1.D-6/

CALL WTI(2,MBO(2),IPU,1,IPU,1,NUM!)

GALL WTR(3,MBEO(3),MO,NO,MO,NO, TE)

DO 10 1=1,15

10 MEMI1(I)=0
DO 20 J=1,ME
DO 20 1=1,ME

20 A(L,J)=0

N=0

DY 50 J1—1,N1

DG 50 J2=1,N2

D@ 50 J3==1,N3

D@ 50 J4=1,N4

D@ 50 J5=1,Nb
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516 % N=N-1
517 * M=1
518 * AN, M)=1
519 % DG 40 K=1,IPU
520 L=NUM1(K)
521 * IF(L.EQ.0)GA TG 40
522 * MEMI1(M)=K
523 % M=M-41
524 * CALL BIN(K,MO,NM)
525 * A(N,M)=0 !
526 * S=FCK)—WO
527 * DG 30 J=1,M%)rle o Al
528 * IE(NM(D).EQ.O)GH vO ! _ ] _
.:)23 * IF[INI_)I))(I{).NEJ BIR. ISl)(lZE)‘.EQ.l).&:«S—-FGO(J) i
530 * A(N,M)=A(N, M) +TE(J,J1,32,)3,J4,75)
531 * 30 CONTINUE
532 # A(NO4-1,M)=5
533 % 40 CONTINUE
534 * 50 CONTINUIE
535 # A(NO+1,1)=1
536 % MS=M-—1
537 % NOO=NO
538 % NOOO=NOO+1
539 * MOO=MS+1
540 * MOOO=MOO+1
541 * IF(IZ. EQ.1)GO TG 70
542 % NOO=NO+1
543 NOOO=NOO +1
544 % A(NOO,1)=0
545 * A(NOOQ,1)=1
546 #* DG 60 M=2,MOO
547 * A(NOOO,M)=A(NOO,M)
548 * 60 A(NOO,M)=—1
549 * A(NOO,MO00)=1
550 * 70 CALL ZIN4(MS,NOO) 1
551 % CALL WTI(4,MBO{4),MS,1,MS,1,MEMI1)
552 % CALL WTD(5,MBQ(5),ME,ME,NOOO,M000.A)
553 % RETURN
554 * END
555 # % SEGMENT AO,A1,A2
556 * SUBROUTINE CALCL F
557 % —(LNN,ILKNN,IZ,MX,LP,MO,NO,
558 % — 15,MH2,NRV, XX, XNGR M2,
559 = — NAH,PFIN,IPU,MBO,MS,MEM1)

INTEGER B,Z
ggg : DGUBLE PRECISIGN FC,CT,VV,ZZ,FCO,XNORM
562 % D@GUBLE PRECISION A,WS,X,D,WV
563 % DEFUBLE PRECISION P,WET,XMNO,XT
564 * DEUBLE PRECISION XX,WO,R,S5,Q
565 # D@UBLE PRECISION PA,XNORM2,PFIN
566 * COMMON JAO[ISD(16),FC(32),CT,IFC(32),
b67 * -vV(5,32),zz(5,32),F00(5),[NDD(:sz),INDE_(az),
568 * — INNM(32), ME@1(32),MED J(32), XNORM(32)
56Y * COMMON [A1/Z(16),A(32,32),W 5(16),X(50),D,
570 * — NAT,IND(35),INDX(64),WV(8),IT,TWV(15)
571 % COMMON [A2/JP,1COD,NJ,M,NO1(5),NO2(5),
572 % — NN(32),MM(32),P(100),B(200),
573 * — M1(100),M2(100),M3(100),L.1(100),NA, KO,
574 % — NDE(32),NNM(32),NXL,1P©Z3,10,18,

GENERALIZED COQPERATIVE GAME 105

JoC10

575 *
576
577 *
578 %
379 %
580 %
581 %
582 %
583 %
584 *
585 *
586 *
587 %
588 *
589 %
590 %
591 %
592 %
593 %
504 %
595 *
596 *
597 *
H98 *
599 *
600 *
601 %
602 *
603 *
604
605 %
606 %
607 «
608 x
609 2
610 *
611 *
612 %
613 =
614 *
615 *
616 %
617 %
618
619 %
620 %
621 5
622
623 4
624 4
625 %
626 x
627 %
628 4
624
630 3
631 %
632
633 =
634

—TDN(50,32),[10(5,100), WET, X MNO(5). X 1(5,32)
DIMENSION XX(I5,MH2), XN@RM2(MH2)
DIMENSION PFIN(NAH)

DIMENSION MBO(IPU)
DIMENSION MEM1(MS) \
DIMENSION Q(100),IR(100), MEM®(32),PA(100)
N=NO-}MS
IF(1Z.12Q.2)N=N--1
WO =WS(12)
NR=0
CALL SIMP(&20)
GO T@ 150

20 FICTIVE=1
CALL TRANSX(IZ,MX,NO,MS,IPU,MBO)
IF(KNN.EQ.2.AND.NR.GE.NRV)GO TG 150
TF(KNN.EQ.2.AND.IND(14). EQ. MOMB(NR 1))

— GO TG 90 ‘
IF(KNN.EQ.2, AND. IND(14). NE, M@MB(NR +1))

—G@ TG 140
NRO=NR-1
IF(NR. GE. MH2)WRITE(108,160)
IF(NR.GE.MH2)GO T@ 150
CALL REEV1

—(IZ,MO,N, X, I5, XX (1,NRO),XT(1,1I), MS,MEM],

—IPU.MBO)

IF(NR.1Q.0)GS TG 90
D@ 40 JU=1,NR
DG 30 1=1,M0
IF(XX(I,NRO). GT.XX(L,JU)4-WO)GO TG 40
30 CONTINUE
GO TG 140
40 CONTINUE
JU=0
50 JU=JU-1
DO 60 1=1,MO
IF(XX(I1,3U0). GT . XX(I,NRO)+ WO)GF TG 80
60 CONTINUE
D@ 70 JJ=JU,NR
MOMB(J4)=MOMB(IF-+1)
DY 70 1=1,M0
70 XX(LJN)=XX(I,JJ+1)
NR=NR—1
80 IF(JU.LT.NR)GY T@ 50
90 NR=NR+1

M@MG(NR)=IND(14)
IF(LNN.EQ.1.AND.LP.EQ.1)G@ TQ 140

IF(KNN.EQ.1)GO TG 140

IF(XNORM2(NR).EQ.0)GY TG 140

CALL P@ZSTRX

—(NO,X,KO,B,NA,M1,M2,M3,IR, Q,
—M,NN,MM,LI,NJ,N01,N02,IPU,MBO,
—I8D(4),1SD(5),ISD(6),1SD(7),ISD(8))

D@ 110 L=1,NA ;- :
PA(L)=0
IF(M1(L). EQ.O)PA(L)=P(L)

110 CONTINUE

D@ 120 L=1,NA

120 PA(L)=PA(L)+ Q(L)

CALL DRUMREDO(KO,NA.B.P4)
DJ 130 K=1,NA
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635 * PA(K)=PA(K) = XNIRM(I) s NNORM2(NR)
636 = 130 PFIN(K)=PFIN()-|-PA(I)
637 * IED =3
638 = CALL EDIT3 :
639 * *(KO,NA,N.I,IED,H,15,NR,B,MI,:I—’A,I-IO,
640 = —1,1,1,1,1,3,1,1,1) '
641 = 140 CALL SINP1{&20)
642 * 150 FICTIVE=1
643 = NRV=NR
644 * CALL WPI(B,MBO(6),.NN,ILIKNN,NRV,1)
645 * CALIL WTD(7,MBO(7),NXL,1,NXL,1,XNORM)
646 * CALIL, WTD(8,MBO(8),M0,1,M0,1,XT(1,11))
647 * CALIL WTD(8,MBO(9),I5,NRV,MO,NRV,XX)
648 * CALL WTD(10,MBO(10),NRV,1,NRV,1,XNGRM2)
649 * CALL WTD(11,MBO(11),NA,1,NA,1,PFIN)
650 * CGALL WTI1(12,MBO(12),NRV,1,NRV,1,MOM3)
651 * RETURN . )
652 * 160 FORMAT(10X, 0WERFLOW IN CALCY)
653 END

ES
654 * SUBROUTINE REEV1
655 * ~(IZ,MO,N,X,‘l5,){){,x,MS,NlE?\-I],IPU,MBO)
656 DEYUBLE PRECISION X, XX,4,5
657 * DIMENSION X(N),XX(15),Z(15)
658 * PIMENSION MEM1(MS)
659 * DIMENSIGN MBO(IPU)
660 * DIMENSION NM(5)
661 * YALL WTD(3,MBO(13),N,1,N,1,X)
662 * NO=N-—MS
663 = DY 20 I=1,MS
664 * CALL BIN(MIEM1(1),MO,NM)
665 CALL PRODSCJI(NR,MO,NM)
666 = FIZ.EQ.1)S=XNO+I)/NR
667 = IF(1Z.EQ.2)S = (X(NO)+XNO+D)NR
668 DY 10 J=1,M0 ;
669 IF(NM(J).EQ.0)GO TG 10
670 % XX =Z(I)+S
671 % 10 CONTINUE
672 * 20 CONTINUE
673 * CALL WTD(14,MBO(14),M0,1,M0,1,XX)
674 RETURN
675 = END
678 SUBROUTINE PAZSTRX
677 * —{NH,P,KO,A,NA,MLMB,MH,IR,Q,
678 * — M,NN,MM,L ,NJ,NO1,NO2,IPU,MBO,
679 * —N1,N2,N3,N4,N5)
680 INTEGER A
681 % DO@UBLE PRECISION P,Q,W
682 * DIMENSIGN A(KO)
683 % DIMENSION NO1(NJ),NO2(NJ)
684 % DIMENSIGN M1(NA),M2(NA),M3(NA),IR(NA), Q(NAY
685 DIMENSION NN(M),MM(M),LI(M)
686 = DIMENSION P(NR)
687 % DIMENSION MBO(IPU)
688 * DIMLNSION LJ(100),NE(5),MN(5)
689 * DATA W, MN/1.D—4,5+1/
690 = CALL WTD(15,MBO(15),NR,1,NR,1,P)
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691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
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718
719
720
721
722
723
724
725
726
727
728
729
730
731
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733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
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DO 10 K=1,NA
10 Q(K)=0
N=0

DY 70 J1=1,N1
DG 70 J2=1,N2
DO 70 J3=1,N3
DO 70 Jd=1,N4
DO 70 J5=1,N5
N=N-1
NE(1)=J1
NIE(2)=J2
NIE(3)=J3
NIE(4)=J4
NE(5)=J5
IF(P(N).LT.W)GO TG 70
DO 20 L=1,M
LIL)=0
20 LI(L)=0
DO 40 J=1,NJ
L1=NO1(J)
1.2=N02(J)
Ki=L2—L1+1
1ISO=NE(J)—1
CALL, CANT(I1SO,K1,NN(L1),L.I(L1))
DO 30 L=11,L2
30 LJ(L)=L1(L)-F1
40 CONTINUE
CALL SUBARB(NA,M,M2,M3,L1T,MM,IR)
DG 50 K=1,NA
J=M1(K)
IF(J.EQ.0) IR (K)=1
50 CONTINUE
CALL DRUMREDI(KO,NA,A,R)
DO 60 K=1,NA
J=M1(K)
F(J.EQ.0)GG T 60
Q(K)= Q)+ IR(K)+P(N)
60 CONTINUE
70 CONTINUE
CALL DIVARC(KO,NA,NJ,A,MI,Q,MN,W)
CALL WTD(16,MBO(16),NA,1,NA,1,Q)
RETURN
END
% SEGMENT A1l
SUBRGUTINE ZIN4(M,N)
INTEGER Z
DOUBLE PRECISION A,WS,X,D,WV
COMMBN [A1/Z(16),A(32,32),WS(16),X(50),D
— NAT,IND(35), INDX (32), IND Y (32), WV(16)
7(3)=N
7(4)=1
7(5)=0
Z(6)=M
Z(Ty=1
7(12)=0
Z(13)=99999
IND(29)=1
RETURN
END
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750 SEGMENT A1 |
751 % SUBROUTINE DGM(IZ,MX,NO,MS,LNN,KNN,IPU,MBO)
752 % INTEGER Z
753 % DYUBLE PRECISION A,WS,X,D,WV
754 DYUBLE PRECISION TAB
755 % COMMON [A1/Z(16),A(32,32),WS(16),X(50),D,
756 * —NAT,IND(35),IN])X(32),INDY(32),WV(8),IWV(16)
757 * DIMENSIgN MBO(IPU)
758 * DIMENSION TAB(32,7)
759 # DATA ME,I17/32,7)
760 * IF(MX.NE.O)RETURN
761 * IF(IND(35).EQ.1) RETURN
762 ¥
763 * JOO=J0+1
764 *
765 ¥ IF(1IZ.EQ.2)I00=100+1
766 * CALL WTD(17,MBO(17),ME,J00,100,J00,A)
767 *
768 * 1F(1Z.EQ.2)NOO=NOO+1
769 * DO 10 J =1,17
770 * DJ 10 1=1,ME
771 # 10 TAB(LJ)=A(1,J)
772 * IF(LNN.EQ.2.0R.KNN.EQ.2)GG TG 50
773 % WRITE(108,60) )
774 * D@ 20 M=1,ME
775 % 20 INDX(M)=1
776 *
777 ®
778 *
779 % D@ 40 1G=1,NO
780 * CALL REDMATR
781 * —(IG,ME,I7,N0,10,J0,TAB,A,INDX,IPU,MBO)
782 %
783 * CALL SIMP(&30)
784 # WRITE(108,70)1G
785
786 * 30 FICTIVE=1
787 INDX(IG)=0
788 * 40 CONTINUE
789 *
790 * 50 FICTIVE=1
791 %
792 * NOO=NO--2
793 s CALL REDMATR
794 % —(IG,ME,17,N00,10,J00,TAB,A,INDX,IPU,MBO)
795 ¥ :
796 % IF(1Z.EQ.1)I0=I0—1
797 %
798
799 % CALL WTD(18,MBO(18),ME,J00,100,J00,A)
800 =
801 #* 60 FORMAT(//15X,’NOT DOMINATED COLUMNS?’,
802 * —’'0F THE ARBITRATION GAME :’/
803 * —15X,’(LP PROBLEM @OF THE DOMINATION IS’ I
804 = — INCOMPATIBLEY)//)
805 70 FORMAT(1H-}-,50X,’NR.COL.=",15) |
806 =
o
807 SUBRYUTINE REDMATR
808 --(IG,ME,I7,NO,10,J0,TAB,A,INDX,IPU,MBO) |

DOUBLE PRECISION TAB,A,WO

11
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813 =
814 x
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816 &
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DIMENSION TAB(ME,17),A(ME.ME X(ME
DIMENS 19N MBO((IPU)) e
DATA WO/1.D-3/
(Izgua WTI(l9,MBO(19),NO,1,NO,1,INDX)
D@ 20 I=1,NO
TF(INDX(1).EQ.-0) GBTH20
10=10+1
D@ 10 J=1,J0
10 A(10,J)=TAB(1,J)
20 CONTINUE
100=10+1
A(100,1)=1
DO 30 J=2,J0
30 A(I00,J)=TAB(IG,J)+ WO
D@ 40 J=1,ME
D@ 40 1=1,ME
IF(1.GT.I00.0R.J.GT.JO)A(L,T) =0
40 CONTINUE
CALL WTD(20,MBO(20),ME,JO,IO,JO,A)
RETURN
END

SEGMENT A1

SUBROUTINE TRANSX(IZ,MX,NO,MS,IPU,MBO).
INTEGER Z
DOUBLE PRECISION A,WS,X,D,WV
COMMON [A1)Z(16),A(32,32),WS(16),X(50),D,
— NA'r,INL)(ss),1N13X{32),mDY(sz),WV(S),IWV(16).
DIMENSIZN MBO(IPU)
IF(MX.NE.O)RETURN
IF(IND(35).E Q.1)RETURN
10=2(3)
I100=10+MS
CALL WTD(2‘1,MB0(2‘1),100,1‘,100,1,X)
NO1=NO--1 ' '
NOO=NO-+MsS
IF(IZ.EQ.2)NOO=NOO+1
DG 10 I=NO1,NOO
10 INDX(I)=1
K=I00-+1
DG 30 1=1,NOO
J=NOO—I+1
IF(INDX(J).EQ.0)GG Tg 20
K=K-—1
XI)=X(K)
GO TG 30
20 X(J)=0
30 CONTINUE
CALL WTD(22,MBO0(22),N00,1,N00,1,X):
RETURN
END
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. JOB MODO2,AN :222EN,PN : CM
3 RUN TN :BIBL10 - :
9 GPNLIBA,LN :DISPLAY,FT :SOU,DV :RD1,GN :1,VN :1
% EDIT OL ‘A,0F :J0COO,NLST,DEL
‘ 104,104 L
A MO0 CALL POZ3(MP,NP,LP,1100,KISD,MBO,LO,TE)
9% MOD 112,112 ‘
“* 1%0 CALT PGZ3(MP,NP,I.P,1100,KISD,MBO,LO,TE)
o, EDIT QL :A,0T :JOCO9,NLST,DEL
% MOD 14,14 N V 7
% MO _NAT,IND(35), INDX (32), IND Y (32), WV (8), IWV(16)
% MOD 21,22
% DATA MH1,MH2,W/50,32,t.D-4/ N
IFIWV(11).EQ.1.OR. IWV(11).EQ.2)RETURY
o, EDIT O1. :A,0F :JGC10,NLST,DEL
22 X ¢ 1 'E
s SUBROUTINE POZ3(MP,NP,LS,[100,KISD,MBEO,L.0,TE)
% MOD 23,23
% DIMENSTION MBO(1100),TE(LO)
9% MOD 25,26 _ o,
A DATA MEH,MH2,NM/50,32,5 « 1/ |
1IF(IWV(10).EQ.1.0R. IWV(10).1:Q.2)GO TO
% MOD 84,84
140 TPU=31
9% MOD 112,113 LN
¢ 230 CALL BIN(INDE(IT),IPU,NUM1)
IFIWV(10).N.0)GO TG 245
% M@GD 120,120 .
“ Toss IF(KNN.EQ.1)GO TO 250
% MOD 123,124 )
250 MO=1SD(3 N
0 IFIWV(10).EQ.0)CALL. NUMGEN1
% MOD 127,130 '
° IF(IWV(10).NI3.0)CALL GENPROB
— (11,15, M2, XX,NR,MP,I.S, KNN,LNN,NA,
— XNORM2,PF2,1PU,NUM1,IWV(10),IND(35), o
— MO, ISD(4),1SD(5),1SD(6), 15D (7),1SD (8),TE)
% MOD 134,134
5 IF(KNN.EQ.2)GO TG 270
' 390,390
o 10D iF(iED.EQ.3.AND.IlOO.NE.1)\VRITE(108,150)
% EDIT @L :A0F :JOC15,NLST,DEL
0D 1,4
2o MED SUBROUTINE P@Z3(MP,NP,LS,1100,KISD,MBO,
—LO,TE) .
MENSION MBO(1100),TE(LO r
]I)Fl(ll\qu—Nm—-KISD.EQ.’L‘E(1)..@H.LS.EQ.MBo(l))A_1
% ENDLIB
E@QJ . N
. i i i i s the submatrix
DO M. By calling certain subrout.u_les,' it' build e Rt
associated with the matrix of the arbitration game, A, |

columns strictly dominated by linear combinations of the columns of i
the initial matrix ; . I
. REDMA ’l’R.’ It performs a part of the submatrix building-up
made by the subroutine DOM ; . ( g
T};A,N SX. It builds the solutions relating to the. initial mam]l;:
of the arbitration game on the basis of the solution relating to the su
mairix obtained by the subroutine DUM.
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In order to obtain tlie executable program named J@C002 [L] in
the new version, that should also solve the g.c.g. called " arbitration
game, the following alterationy' shall bo made in the source library aof
Programs : in Appendix A [1], the job BIBO1 sourceunit J aC10, the
mstructions 456 —860 are also included, according to the Appendix B [17]:
the job MODO2 inserted between the jobs M @CDOL [2] and BIBO5 is run.

When running the program, 124 K of internal storage are required.

Remarks -

L. When solving the arbitration game with the program J@C002
adapted, an error may appear beecause of exceeding the dimension assig-
ned (in the case of 4 or 5 players). 0l : o

2. In ordeér' to solve a cooperative matrix game arbitration scheme,
one must establish for the code IWV (8) the value 1, that is to treat
the mafrix game as a game in extensive form. ; e

Example. 1f the prineiple “better a gmall payoff, but an agsured

- one” is given up in favour of the principle “better an unassured payoff,
but a big one”, the ¢.g. studied in the paragraph 31.3 [1] may be
transformed into an arbitration game. In order to solve this new game
one can use the adaptation of job TESTI6 from the Appendix (¢ [1]
to the studied case. The first card with data of type A is replaced by
another card (the asterigk sign is used to mark the columns of the card)

5 10 20 80
***************%*********$**********************************$****%***
1 2 i 1

Admitted intercoalitions are considered to be declared as sue
the case of the arbitration game : IWV(10) = 1. Further on, the maost
important. results are Presented, results which may he obtained after
having run the program J@C002 in the new version. According to the
compensation law [4], in order to maintain intercoalitional stability,
the players are organized in two S.6.8.0. 000 8) = 7 (J 8 with the probability
1= 0.25 and in 8; =4 | 11 with the probability u, = 0,75 (the codes
of the component coalitions, in decimal-bhinary Tepresentation, are the
following : 4 — 0100, 7 — 0111, 8 — 1000, 11 — 1011). The structure
trees, associated with the two systems, are characterized by the following
(quadruplets (are, player, mixe strategy on are in §,, mixed strategy
on arc in §)) : (1, 0, 0.25, 0.75), (2, 0, 0.3,0.3), (10,1, 1, 1), (11, 3, 0.975,
1), (12, 2,1, 1), (14, 3, 0.025, 0), (15, 0, 0.2, 0.2), (16,2, 0,975, 1), (17, 3,
Vsl (19 2, 0.025, 0), (20, 4, 1, 0), (22, 3, 1, 0), (29, 0, 0.5, 0.5), (30, 3,
0.975, 1), (32, 1, 1, 1), (33, 3, 0.025, 0), (40, 2, 1, 0). By applying these
mixed strategies enumerated, it is achieved an effective average payoft
equal to CM(S,) = [—0.456, —0.255, 0.667, 0.774], CM(S,) — [—1.497,
—0.719, 2.075, 2.332], respectively. According to the compensation law,
in order to maintain intracoalitional stability, the average payoff is
redistributed among the players within the coalitions and one obtains
the part of solution pmy (8)) = 0.25[—1.825, 1.413, 1.356, 1.9751 =
= [—0.456, 0.353, 0.339, 0.494] and p,m¥*(R,) = 0.75[0.292, —0.959,
1.484, 2.103[ = (0.219, —0.719, 1.113, 1.577), respectively, Therefore,

h, considering
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for the arbitration game, considered without any intercoalitional transfer
of payoff, one obtains the solution m* = pm#(S) + pmF(S,) = [ —0.237,
—0.366, 1.452, 2.071], which (accidentally) is identical with the solution mg
of the c.g., considered with an intercoalitional transfer of payoft (Table 43,
chapter VI [1]).
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