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Non-negative exact game normalized by m(/N) = 1 is a coherent
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Polyhedral cone be
The collection of exgct games is a rational polyhedral cone. 070707070 O 171 , Legend: [m(@),m(a),m(b),m(c),m(ab),m(ac),m(bc),m(abc)}
Moreover, [-standardized exact games form a pointed rational )7

cone Fj(N). Every pointed polyhedral cone has finitely many
extreme rays.

Extreme exact game

An [-standardized exact game is called extreme if it generates

every extreme game is a multiple of an integer-valued game
m : P(N) — R. We can limit ourselves to integer-valued
games. This is important for the implementation and we offer

an extreme ray of Ej(IN). Since Ej(N) is a rational cone,
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a criterion testable on a computer.
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Feasible min-representations

A min-representation of a game m is a finite set R C R" such
that m(S) = minger > ;cq x; for any S C N.

A game is exact < it has a feasible min-representation, that is,

ZieNmi:m(N) holds for anyxER. [07070707 1707071
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Standard min-representation

N =4 example

An exceptional standard min-representation R of an exact
game m consists of (the set of) vertices of the core C'(m).

: Extreme exact game Tightness structure(s
Tightness structure 5 S (s)
b d dlab b
Let R C RY be a feasible min-representation of an exact game. ) abcdabacadbebd cd abe abd acd bed abed e (?1 0) (i) . . ¢ f a‘b e 4 b‘c b.d cdabe ak‘)d acd fd ab‘cd
For every vector z € R a collection of sets 000002 1 0 1 00 2 2 1 1 3 ek
(0,2,1,0) @ o o o o o o o °

T, =15 C N: sz =m(5)} Reduced dimension (1,1,0,1) o e o o . ° °
. . e . (1,2,0,0) o X o o o o
is called its tightness class. List of all tightness classes for all Reduced dimension of the finest min-representation (2.1.0.0) o .o . . ol
vectors from R is called tightness structure 7. equals to 1. The game is extreme. (%%7070) . - . .

Given two feasible min-representations R, L of m we say that

the 7" refines T~ if
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structure.

: : : Criterion to Recognize Extreme Exact Games
Finest min-representation

Th <t the finest m; fat fati 1 Number of variables (= players) Input array
Cre XI5 € IIEst MIN-TEPIesCntations = I1epreseiitations wi Choose that by drawing the circle: You can enter the values of an input min-representation using the array Input/saving array on the right-hand side. The values should be non-
th@ ﬁnest tightness structure. The ﬁnest min—representations are ; g . negative .integers and the sum in any row ;hnuld be the.aame for differen.t rows. Moreover, to ensur.e.the resulting repr.esented exact game to be
standardized, every column of the input min-representation should contain at least once zero. Additional rows for the input can be generated
not unique but the corresponding tightness structure is unique. using the button called Add row:
We have an algorithm 1O Obt&il’l lt' | The initial pre-defined values in every nex!vl‘_-,r generated row are zZeros. Aﬁ.er entering the input min-representation click on the .buttnn with the left-
There are basically two ways to enter the data: directed arrow. The represented game will be computed and will appear in the frame Represented game. Moreover, the vertices of the core of
° o : : the represented game will be automatically computed and will appear in the array entitled Core/standard min-representation. Nofe that this
1. either you can enter the values of the game in the frame
Reduced dlmens 1011 p : standard min-representation of the game can have a different number of rows than the input min-representation. Using the button with the right-

entitled Represented game,
2. oryou can enter a min-representation in the table
entitled Input/saving array.

directed arrow you can save it in the (onginally input) array on the right-hand side.

For each finest min-representation we can compute the so-called

reduced dimension (technical details Omitted). Core/standard min-representation Input/saving array
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Generally, reduced dimension is the dimension of the smallest
The standard min-representation of the game consisting of the

f&CG Of the pointed polyhedral cone Containing f@SpGCtiVG gallle. list of all vertices of the core will be automatically computed A test based on finest min-representatiﬂn

using R package rcdd. |t will appear in the array entitled . ] ] . .
= ; e - By clicking on the button Reduced dimension you can start a test whether the represented exact game is extreme. The test is based on the

CI‘lteI‘IOIl Corelstandard min-representation. finest min-representation. One computes the reduced dimension for the finest min-representation and the game is extreme if and only if the
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