1 Decisions Under Uncertainty

Outcomes: A = {a1,...,a,}. The set of objects or bundles.
A simple gamble is a probability distribution over outcomes.

A = {apple, banana, carrot}
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Degenerate gamble:

(apple)

We might say. If apple > banana then it is reasonable to think this would be
true:

1 1
(1 o apple,0 o banana) > (2 o apple, 5° banana)
Without further assumptions, we could have:

1 1
(2 o apple, 3° banana) > (1 o apple, 0 o banana)

Set of Simple Gambles: G, = {(p1 ca1,p2 0 as,....,pnoa,)|d.pi =1,p; >0,(Vi€ {1,....,n},a; € A)}.

A first order compound gamble is a probability distribution over sim-
ple gambles.
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(2 ) (2 o apple, 3° banana) )5 ° <3 o apple, 3° banana, 3° carrot))
Set of First-Order Compound Gambles:

Ge, = {(p1 © 1,020 g2, Dk O gk) | D _pi = 1,pi > 0,(Vi € {1,...k} g € Qs)}

Set of Second-Order Compound Gambles:

Ge, = {(pl © 1,120 g2, Pk O Gk) | D _pi = 1,ps 2 0,(Vi € {1,....k} , g; € {ch,gs})}

Set of All Compound Gambles:

G= {(p1 ©g1,P20 G, Pk 0 gk) | D pi = 1,ps > 0, (Vi € {1,....k} ,g; € G, for some j € Norg; € gs)}



A compound gamble is a probability distribution over compound gambles, where
each of those compound gambles is of some finite order.

This is a second order compound gamble.
S )
Third order compound gamble.
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1.1 Induced Simple Gambles and Reduction
Induced simple gamble. A = {$0, $5,$7,$10}

g:;o(;o$1(),;o$0),;o$5

The compound gamble g induces this simple gamble:
9. (9) = (fl o$107io$0,;o$5>

Reduction. Vg € G,g ~ gs(g). (Reduction of compound gambles) For the
gambles above, if the consumer meets this assumption, then:

(;O<;O$10,;O$O>,;O$5> ~ (i0$10,1030,20$5)



