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Abstract: A common criticism directed against many-world theories is that, being deterministic, they cannot make sense of probability. | argue that,
on the contrary, deterministic theories with branching provide us the only known coherent definition of objective probability. | illustrate this
argument with a toy many-worlds theory known as Kent's universe, and discuss its limitations when applied to the usual Many-Worlds interpretation
of quantum mechanics.

I'll also argue that subjective probabilities are unproblematic in the many-worlds setting by showing how the usual decision-theoretical axioms apply
there, and finish by showing that together with a proper definition of measurement they suffice to derive the Born rule.
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The problem of probability

What does it mean to say that event E happens
with objective probability p =2/3 ?
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The frequentosaurus

)= lim f
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The frequentosaurus
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The law of large numbers

[f some event happens with objective
probability p, then after n trials the objective
probability that the frequency f, deviates more

than ¢ from p is bounded by

Pr(\f,, —p| 2 E) = Dp—2n€
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The Bayesian mystics

Probability is a degree of belief.
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The Principal Principle

Pro(E) = Prs(E|HT)
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The halt-life of plutonium-238 is 88 years
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Desiderata for objective probability

1 - Agent-independent.
2 — Respect law of large numbers.

3 — Respect Principal Principle
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Kent’s universe
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Kent’s universe
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Relative frequencies

n\ -1
observers that see k greens = ( ] )2"
C

total observers = 3"

After 10000 trials, there are ~ 1.63 x 10471 observers

of which =~ 1.58 x 10*”7! observe relative frequencies
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Relative frequencies
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Obijective probabilities

[f some event happens in a proportion of
worlds g, then after n trials the proportion of

worlds where the frequency f, deviates more
than ¢ from u is bounded by

X _ 7y
y(|_fn —ug| 2 8) < Qe 2ne
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Quick and dirty decision theory
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Desiderata for objective probability

1 - Agent-independent.
2 — Respect law of large numbers.

3 — Respect Principal Principle
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A(3,3) = A(G,G,G)
A(2,3) = A(G,G,R) + A(G,R,G) + A(R,G,G)
A(1,3) = A(G,R,R) + A(R,G,R) + A(R,R,G)

A(0,3) = A(R,R,R)
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A(k,N) = (]JA’(;A,’;”*’

- (i) ()
(A.G—I—A_R)N -\ k AG+AR Ac + Agr

A(k,N) = (k),\{gu —Ag)Nk
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In any many-worlds theory where the measure
of worlds is multiplicative

(U= 2cl 2.) <2672
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A(w;) := | |w;)]3

Alwor) = [llwor)ll5 = [af*]8]>

A(wo) = [[[wo) I3 = |a? A(wr) = |[Jwr) |13 = |BI*

A(wor) = A(wo) A(wq)
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But

A(w;) = [[|w;)]lp
A(wor) = [[lwo)llp = laf?|BI7
A(wo) = [|[wo)llp = laf? A(wr) = [lfwn)[lp = BIY

A(wor) = A(wo) A(wq)
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