value of its outcomes. The aim of the axiomatisation is to show that the
utility of an act equals the expected utility of its outcomes. Now, the first
axiom holds that if all outcomes of an act have utility u, then the utility of the
act is u. In Table 4.3 axiom 1 thus entails that the utility of act a, is 5,
whereas the utility of act a; 1s 7.

The second axiom 1s the dominance principle: If one act is certain to lead to
outcomes with higher utilities under all states, then the utility of the former
act exceeds that of the latter (and if both acts lead to equal outcomes they
have the same utility). Hence, in Table 4.3 the utility of a, exceeds that of a,.
Note that this axiom requires that states are causally independent of acts. In
Chapter 9 we discuss a type of decision problem for which this assumption
does not hold true. The present axiomatisation thus supports the expected
utility principle only in a restricted class of decision problems.

The third axiom holds that every decision problem can be transformed
into a decision problem with equiprobable states, by splitting the original
states into parallel ones, without affecting the overall utility of any of the
acts in the decision problem; see Table 4.4.

The gist of this axiom is that a, and a, In the leftmost matrix are exactly
as good as a, and a, 1n the rightmost matrix, simply because the second

Table 4.3
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EU 1 Ifall outcomes of an act have utility u, then the utility of the act is u.

| BU2 If one act is certain to lead to better outcomes under all states |
| than another, then the utility of the first act exceeds that of the
latter; and if both acts lead to equal outcomes they have the same
utility.
Every decision problem can be transformed into a decision
problem with equally probable states, in which the utility of all
acts is preserved.

If two outcomes are equally probable, and if the better outcome is
made slightly worse, then this can be compensated for by adding |
some amount of utility to the other outcome, such that the overall
utility of the act is preserved.

Theorem 4.1 Let axioms EU 1-4 hold for all decision problems under
| risk. Then, the utility of an act equals its expected utility.

Proqf The proof of Theorem 4.1 consists of two parts. We first show that
&> (see page 76) whenever EU 4 is applied. Consider the three decision

f pmbhms in Table 4.6, in which u, and u, are some utility levels such that u,
| 1S hmr than u,, while their difference is less than &,. (That is, u, —u; <&,.)

-Table 4.6
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