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Within the last few years there has been some interest in investigating the relationship between
the truthlikeness (verisimilitude) and belief revision programs [2, 6] !. One prominent result of
this investigation is that given any plausible account of truthlikeness and rational account of belief
revision, expansions (+) and revisions (*) of a database (or belief state) D with true input A are
not guaranteed to increase the database’s truthlikeness. D here is a belief set (i.e. D = Cn(D))
and D stands for its propositional formula representation.

Using the classic hot-rainy-windy example logical space found in the truthlikeness literature
(Table 1. w; is the actual world and each possible world has probability %), two examples are
given below. For the sake of example and without loss of generality, the truthlikeness function (Tr)
used for calculations throughout this article will be the Tichy/Oddie average measure [7, p. 34.].
The constructive model of AGM belief revision used is that based on possible world modelling as
outlined in [6] 2.

State | h | r | w
w1 T|T|T
Wo T|T|F
w3 T|F|T
wy |T|F|F
ws F|T|T
We F|T|F
wy F|F | T
wg F|F|F

Table 1: Truth table for example logical space

Example
D=(hAN-rAN-w)V(-hArAw)
A=h

D+A=hA-1rA-w

!Also, at the 2nd EPSA (European Philosophy of Science Association) conference a symposium titled ‘Belief
Revision Aiming At Truth Approximation’ took place. Apparently a special issue of the journal Erkenntnis is also
being dedicated to this topic.

2This corresponds to Dalal’s update semantics.



Tr(D + A) < Tr(D)

Example

D=hA-rA-w

A= (h AT Aw)V (=hA-rA-w)
DxA=-hA-rA-w

Tr(D x A) < Tr(D)

Thus, examples of decreases in truthlikeness are not hard to come by. In the first example it can
be seen that the resulting increase in truth due to the input is offset by a greater decrease in truth
somewhere else. In the second example, the original database content is closer to the completely
false disjunct rather than the true disjunct, so minimal change favours selection of the former.

The possibility of true input decreasing truthlikeness is simply due to the fact that agents are
accepting input under uncertainty and without knowledge of the complete truth (of course, if an
agent already knew the complete truth then there would be no need to carry out belief revision).

These negative results prompt investigation into ways of supplementing the belief revision pro-
cess with tools such as decision theory in order to make optimal decisions regarding the aim of
increasing truthlikeness. To get the ball rolling on this matter, for the remainder of this article I
would like to outline one simple idea, which combines non-prioritised belief revision with estimated
truthlikeness calculations.

1 Screened Revision

With non-prioritised belief revision an agent weighs new input against the data it already holds
and despite the input’s novelty, it can be rejected [3, 4]. David Makinson’s screened revision [5]
extends the AGM framework and is one way to go about non-prioritised belief revision. It involves
a set of potential core data C that is immune to revision. The database D is revised by the input
A if A is consistent with the set C N D of core data held by the agent; so with such a revision the
elements of C N D must remain.

An operation # on a database D is a screened revision if and only if:

D#A = D=x¢c Aif Ais consistent with CND
= D otherwise

where using the Levi identity and defining revision in terms of contraction and expansion

D¢ A= Cn((D < —A) U {A})



and ¢ is a contraction protecting C: D +~¢c A = Ny(DLcA), where D Lo A is the set of all
maximal subsets of D that do not imply A but do include C N'D and + is a selection function, as
in standard AGM [1].

2 Estimated Truthlikeness

The standard formula for expected utility in decision theory can be used to calculate the estimated
truthlikeness of a statement A given prior evidence E [7, p. 180.]:

Tresr(A|E) =Y Tr(A, Si) x Pr(Si|E)
=1

n stands for the number of possible worlds in the logical space, .5; stands for the state description
corresponding to world i and Tr(A, S;) stands for the truthlikeness of A given the actuality of world
7.

3 Combining Screened Revision with Truthlikeness Estimation

Agents could use a combination of screened revision and truthlikeness estimation to help them
decide whether or not to accept input. Since C is immune to revision, it could be treated as
knowledge and used as an evidential basis from which estimated truthlikeness calculations are
made. A piece of input A would be accepted if (1) it does not conflict with C N D and (2) the
estimated truthlikeness of D# A is greater than the estimated truthlikeness of D. Formally stated,
the supplementary condition is:

A € D#A = Treg(D#A|C) > Tres (D|C)
Here is an example of this idea:

Example
D =hA(-rV-w)
C=hVrvuw

Treg(D|C) = 0.51

Consider the inputs A; = =h and Ay = r A w. Should the agent accept Aj, should the agent
accept As?

A; is compatible with C' and D#A; = —h A ((r A —w) V (-r Aw)). So Tres(D#A;1|C) = 0.48.

As is compatible with C' and D#As = h A1 Aw. So Trest(D#A2|C) = 0.57.



Thus according to these calculations, the agent should accept As but reject A;. Furthermore,

this method gives an easy way to compare two inputs. If an agent could select only one of many
inputs, then they should choose that input which results in the greatest estimated increase.
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