1THE TRANSFERABLE BELIEF MODEL AND POSSIBILITY THEORY.150 av. F. Roosevelt, CP194/6, 1050 Brussels, Belgium.4-page Abstract.1) Two theories.We want to show the difference between the degrees of possibilities (or necessities) andthe degrees of belief (or plausibility). The overall principle is that the degrees ofpossibilities and necessities are the extensions of the modal concept of possibility andnecessity whereas degrees of belief and plausibility are related to a language at a meta-level. Two models are considered: the transferable belief model and the possibilityThe Transferable Belief Model (TBM) is a model for quantified belief based on theuse of belief functions. It corresponds to our interpretation of the Dempster-Shafertheory, and fits essentially with Shafer’s initial proposal as described in his book, except1) Quantified beliefs are point-valued, not interval-valued2) Any connection with randomization or necessary additivity as encountered3) A difference has been established between open and closed world assumptions.The after conditioning and combination is not performed in the open4) A two-level model for belief has been proposed. It consists of a credal levelwhere belief is entertained and a pignistic level where belief is used to make decisions.At the credal level, belief is quantified by belief functions. At the pignistic level, beliefscredal level are transformed into beliefs at the pignistic level, i.e. there exists atransformation from the belief functions to the probability functions. It is called thepignistic transformation. It corresponds to the Generalized Insufficient Reason5) The justification of the TBM is based on the idea that the impact of an evidenceconsists in allocating parts m(A) of an initial unitary amount of belief among the

1research in artificial intelligence initiated by the Belgian State, Prime Minister’s Office, Science PolicyProgramming. The scientific responsibility is assumed by its author. These researches have been partially

26) The definition of bel (and pl) are derived from the basic belief masses, and thePossibility theory is a model that aims in quantifying degrees of possibility and byduality, degrees of necessity. Its domains of application are either crisp propositions orfuzzy propositions.Confusion has appeared because possibility functions turn out to be mathematicallyIt will be argued that possibility theory deals with objective-physical problems and that2) An example to show the difference.is a set of integers {0, 1, 2�} where integers represent the possible age X of somebody(e.g. John).no constraint (case 1) X˛A = [20, 50] (case 2)

BNPNP

[150, 200]00000000

[60, 90]01010000

[30, 60]01010101

[10, 60]01011111

[0, 300]11111111

Table 1: Degrees of necessity and possibility, belief and plausibility of various crispsets B in case 1 (no constraint) and in case 2 where A is known to be true with A = [20,50]Case 1:1.1) N(B) and possibility (B) for various crisp sets B. Suppose 120 is the largest possibleage. Let A = [0,120]. One has N(B)=1 if A, 0 otherwise, and (B) = 1 if AB fl,0 otherwise. N and reflect just a set relation between B and A. Everything up to here

31.2.) Consider now that you have some prior beliefs about which value of could be1.3.) A particular case occurs when you ignore who is John and you are totally ignorantbelief function Bel. Table 1 presents in columns 4 and 5 the degrees of belief andplausibility of the subset B when the a priori belief is vacuous. The results arenumerically equal to the degrees of necessity and possibility, which does not mean thatCase 2: (right hand side of table 1)2.1.) Suppose you learn that XA = [20, 50]. The various degrees of necessity and2.2.) Should one have a non-vacuous a priori belief bel on , then the information Ainduces a conditioning of bel into bel (by Dempster’s rule of conditioning) and one2.3.) Should the prior belief be vacuous, then the degree of belief and plausibilityCase 3:3.1.) Suppose that you learn that John is YOUNG. Then X�

A where

A = "YOUNG"m

Ais fuzzy). Given John is YOUNG, p

A(x) is the possibility that John’s age is x. Then forany crisp subset B�, P

Ax˛B p

A) = 1 -

A3.2.) Consider that you had a prior belief on . The degrees of belief and plausibility ofB given

A are in fact fuzzy degrees of belief and plausibility. Consider each cut Aawhere Aa = {x: m

A(x) } for (0,1]. For each , one can compute bel(B|A) byDempster’s rule of conditioning. Then

|A) is a fuzzy number characterized by thepairs {(bel(B|A, ): 3.3.) Should your prior belief be vacuous then:1 if Aa˛B1 if B˙Aa fl1/�B, then "a bel(B|Aa) = 0, and pl(B|Aa) = 1 if a£ P(B|

A), 0 otherwise.If A1�B, then bel(B|Aa) = 1 if a> P

A), 0 otherwise, and pl(B|A) = 1.

4A) = �01˚=

A)A) = �01˚= 1 -

A) = N(B|

Aaa) � aP

A)A) = 1 -

AWhich definition is appropriate, if any, is an open question. Should such definitions of

A a vacuous prior belief function on W can be equal to bel1(B). Both contexts (bel1 relatedto the consonant prior of ) and bel(.|

A) (related to a fuzzy conditioning and a vacuousto identical decisions once decision is involved). So we have been able to relate a