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Abstract

Fundamental physics sometimes leads to surprising consequences for traditional theism
as well as interesting implications for philosophy of religion. In quantum foundations, a
particularly simple and elegant way of solving the “quantum measurement problem” is to
embrace the reality of a quantum multiverse, in which every possible branch of the quantum
wave function is equally real. This is called the Everettian or Many-Worlds interpretation of
quantum mechanics, and it seems to amplify the traditional problem of evil in philosophy of
religion. On the Everettian interpretation, any possible sequence of events, however awful
or remote, is as real as the “actual” sequence of events we observe in this branch. Some
philosophers (Zimmerman (2017); Turner (2016)) argue that the Everettian problem of evil
may be much more challenging than traditional problems of evil where only one universe
is real. We suggest that it does not follow from the argument. In fact, on pain of being
empirically inadequate, the Everettian problem of evil should be treated the same way as the
problem of evil in a non-branching universe. This is because the Everettian interpretation, to
be empirically successful, requires us to treat the branch weights as genuine probabilities.
The probabilities will diminish the absolute expected values of the amount and the variety
of evil we find in the Everettian multiverse.

Keywords: problem of evil, quantum mechanics, many-worlds interpretation, Bohmian mechanics,
GRW spontaneous collapse theories, decision theory, Savage representation theorem, the measurement
problem
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1 Introduction

Physics aims to discover what the world is like. Fundamental physics aims to describe what
the world is like at the fundamental physical level. It is rare for controversies in those fields to
directly impact our theories of value and normativity.

An interesting exception is found in the foundations of quantum mechanics.1 The many-
worlds interpretation of quantum mechanics suggests that the world we live in is just one of
many actual parallel worlds that emerge from the fundamental quantum state. Those parallel
worlds are not spatio-temporally disconnected from us. In fact, they are in the same space-time
as our world. It just happens that even though we may share our spatial-temporal locations,
we (more or less) do not interact with the creatures in those branches.2 Moreover, my action
right now may influence what branches obtain and what future branches look like. This has
interesting (and perhaps terrifying) consequences. On single-world interpretations of quantum
mechanics, there is just one actual world and no multiplicity; Tom’s action to raise his arm has a
tiny quantum-mechanical probability to turn him into a swarm of butterflies. But no one should
worry about that because it is overwhelmingly unlikely to actually happen. However, it follows
from the many-worlds interpretation (and the small but non-zero probability of the event on
the single-worlds interpretation) that there will be an actual world among the parallel worlds
in which Tom turns into a swarm of butterflies after raising his arm. Because many-worlds
interpretation does not alter the underlying deterministic dynamics, this world will obtain as a
matter of certainty. Similarly, on single-world interpretations of quantum mechanics, Tom’s
action to walk out of his room has a tiny quantum-mechanical probability to result in endless
suffering on Earth. Again, on many-worlds interpretations, there will be an actual world in
which there is endless suffering on Earth after Tom walks out of his room. Again, this is no
longer a matter of low probability but certainty.

These consequences are puzzling. How should we make sense of agency, risk, probability,
and value in such a multiverse? These issues become especially urgent for anyone who takes
the many-worlds approach to be a serious contender as the foundation of quantum theory or
considers it as having a non-negligible probability to be true.

In this paper, we focus on a more narrow question: how should we think of value aggregation
in such a multiverse? This question is important in itself, but also becomes urgent in light of a
new version of the problem of evil. The argument, which we shall call the Everettian problem of
evil, adds a new twist to the old argument of evil (see discussions in Dean Zimmerman (Nautilus,
2017) and Jason Turner (manuscript, 2016)). Here is the main idea: according to the Everettian
interpretation of quantum mechanics, physical reality consists in an ever-branching multiverse
consisting of many branches of distinct histories that are (largely) in parallel with each other
(e.g. a branch in which Schrödinger’s cat is alive and another in which it is dead); if Everettian
quantum mechanics is the true theory of the world, then there exist in reality many worlds in
which terrible and horrendous sufferings occur without end and without meeting any apparent
purposes. These evil worlds are not merely possible but in fact as real as the branch we are in.
The total amount of horrendous evil in the multiverse is just too much for traditional defenses
or theodicies.

But that is not right. We argue in this paper that the inference from multiplicity of worlds to
a greater amount of evil fails. It is possible that the problem of evil in the Everettian multiverse
is no harder than that in single-world versions of quantum mechanics (such as Bohmian

1Another exception is the issue of determinism and its relevance to free will.
2This should follow from the appropriate dynamics and decoherence, which predicts that the interaction between

different branches is negligible. We discuss this more in §2.
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mechanics and GRW spontaneous collapse theories). To recover the empirical predictions of
quantum mechanics, the Everettian interpretation requires some strategy to make sense of
the probabilities of measurement outcomes assigned by the Born rule. For concreteness, we
focus on the decision-theoretic strategy proposed by David Deutsch (1999) and David Wallace
(2012), one of the most influential strategies in the literature. Roughly speaking, the strategy
postulates certain “Savage-style (1954)” structural requirements on the agent’s preferences over
branches and recover Born rule probabilities together with utility assignments of those branches
(via representation theorems). Since the probability and the utility come in one package in
the Savage framework, the assignment of evil (disutility) to worlds is associated with certain
probabilities. Hence, the empirical adequacy of Everettian interpretation requires us to consider
other branches in proportion to their probabilities. Consequently, for rational deliberation, the
total amount of evil that matters in the multiverse is greatly diminished: it is not the sum of
evil in all branches, but a weighted sum of evil multiplied (and thus greatly diminished) by the
Born rule probabilities, which could be exactly the same as the expected utility in single-world
versions of quantum mechanics.

Alternatively, if we compare the expected amount of evil in the Everettian multiverse with
the actual amount of evil in a single-world version of quantum mechanics, the comparison is far
less trivial and will depend sensitively on certain physical and moral considerations. For all we
know, the comparison can go either way: it is possible that the former is less than the latter.

We also discuss the response that God, from a “bird’s-eye” view, can assign disutility (evil)
to worlds without having to diminish their values. After all, God is unlike us and may be
thought of as existing outside the multiverse. Hence, God does not require probabilities to make
sense of the values of different branches in an Everettian multiverse. But that reply is incorrect.
Evils and branches are emergent and non-fundamental features in an Everettian multiverse.
Branching structure exists because of decoherence, and one cannot make sense of decoherence
without applying probabilities to the branches.

To understand the logic behind the previous analysis, we provide a metaphysical underpin-
ning of the calculation of the amount of evil. We propose that the it is structurally similar to
other operators that diminish value or block ontological commitment: probability operators,
modal operators, and tense operators.

This case study provides lessons that can be generalized to other issues about action and
value in the quantum multiverse.

2 The Everettian Problem of Evil

The Everettian or Many-Worlds interpretation of quantum mechanics was proposed by Everett III
(1957) in response to the quantum measurement problem.3 The root of the problem lies in the
wave function, which describes a multiplicity of outcomes and does not by itself select a definite
one. The traditional textbook version of quantum mechanics says that the wave function obeys
two different equations: one deterministic and smooth, called the Schrödinger equation that
produces and keeps the multiplicity; the other probabilistic and non-smooth, called the collapse
postulate that reduces the multiplicity to one. But there is a conflict: if the wave function (of the
system and the measurement device) obeys the Schrödinger equation, how can it also obey the
collapse postulate that contradicts the linearity of the Schrödinger equation? But if the wave
function does not collapse, how can we obtain unique experimental outcomes? In short, we

3It is a family of interpretations with some variations in the family. See Vaidman (2018) and references therein.
Wallace (2012) presents one of the most comprehensive and updated discussion of the many-worlds approach. We
mostly follow Wallace in this article.
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Figure 1: Schrödinger’s cat thought experiment depicted in physical space. Picture source:
Wikipedia.

have the quantum measurement problem:

(P1) The wave function is the complete description of the physical system.

(P2) The wave function always obeys the Schrödinger equation.

(P3) Every experiment has a unique outcome.

Each of these three propositions is, on its own, plausible. However, together they lead to
a contradiction. To see the contradiction, let us apply them to Schrödinger (1935)’s famous
thought experiment (see Figure 1):

One can even set up quite ridiculous cases. A cat is penned up in a steel chamber,
along with the following device (which must be secured against direct interference
by the cat): in a Geiger counter, there is a tiny bit of radioactive substance, so small,
that perhaps in the course of the hour one of the atoms decays, but also, with equal
probability, perhaps none; if it happens, the counter tube discharges and through a
relay releases a hammer that shatters a small flask of hydrocyanic acid. If one has
left this entire system to itself for an hour, one would say that the cat still lives if
meanwhile no atom has decayed. The first atomic decay would have poisoned it.
The ψ-function of the entire system would express this by having in it the living and
dead cat (pardon the expression) mixed or smeared out in equal parts. (Translated
in Trimmer (1980))

At the end of the experiment (after one hour), what do we find? First, we introduce some
formalism. Let ψcat denote the quantum state of the cat, ψL denote the quantum state of the cat
that is alive, and ψD denote the quantum state of the cat that is dead (the state of a cat corpse).
These quantum states are represented by wave functions.4 They are mathematical gadgets that
aim to describe the physical states of the system. If it is the case that ψcat = ψL, then the cat is
alive. If ψcat = ψD, then unfortunately the cat has died of poison. The problem is that at the
end of the experiment, if the Schrödinger equation is strictly obeyed, then ψcat is neither ψL

nor ψD. Let us see why that is the case. If P1 is true, the cat-in-the-box system is completely
described by the Schrödinger equation. After one hour, the wave function of the entire system
deterministically evolve into a superposition of ψL and ψD with equal weights:

4For a brief introduction to the wave function and its philosophical problems, see Chen (2019).
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ψcat =
1
√

2
ψL +

1
√

2
ψD (1)

Both ψL and ψD have weight ( 1
√

2
)

2
= 1/2. If P2 is true, the wave function never collapses into

one of the definite states (ψL or ψD). It always remains in a superposition. If P3 is true, the cat is
nonetheless in one of the definite states—either alive as described by ψL or dead as described by
ψD.5

Since P1—P3 are inconsistent, at least one of them is false. Rejecting P1 or P2 requires
developing alternative theories of quantum mechanics, since we would need to find additional
variables omitted by the wave function, or we would need to modify the Schrödinger equation.
Rejecting P3 requires major revisions in our assumptions about the world. There are three
main “interpretations” of quantum mechanics that carry out such strategies. They all contain
significant revisions of quantum mechanics, so we should call them different theories about the
physical world instead of different interpretations of some formalisms.

First, the de Broglie-Bohm theory, or Bohmian mechanics (BM), rejects P1. According to
BM, the wave function is not the complete description of the physical system. There are actual
particles with precise positions in physical space. So the cat is always in a definite state. The
wave function still obeys the Schrödinger equation. But the wave function also determines the
velocity of the particles according to the guidance equation.

Second, the Ghirardi-Rimini-Weber theories of spontaneous collapse (GRW) reject P2.
According to GRW theories, the wave function does not always obey the Schrödinger equation.
It undergoes spontaneous collapses into one of the definite states with a fixed rate per particle
per unit time. In the cat experiment, given the vast number of particles in the system, it will
quickly collapse into a definite state in which the cat is either alive or dead.

Third, many-worlds interpretations of Everettian quantum mechanics (EQM) reject P3.
According to these interpretations, there is no need to ensure that there is a unique outcome
in the cat experiment. There simply are two branches of the wave function, one in which the
cat is alive (and an atom has not decayed) and the other in which the cat is dead (and an atom
has decayed). Both branches co-exist. Because of a property called decoherence, the branches do
not interfere much with each other so that observers will never bump into people in different
branches. (And in general, objects from different branches do not interact with each other.)
Because of decoherence, the branches are (almost) parallel to each other. The branches of
the wave function are emergent worlds, the wave function is the complete and fundamental
description of the “multiverse,” and it always obeys the Schrödinger equation.

What is this notion of decoherence? And why is it important to EQM? These are important
questions both to EQM and to our answer to the Everettian problem of evil to be discussed
shortly. (In fact, decoherence is also an important justification for the empirical adequacy of
BM and GRW.) Interested readers are welcome to consult Wallace (2003, 2012) for more details.
Here we present an informal discussion for non-specialists. As Schrödinger suggests in his
thought experiment, at the end of one hour, the system’s wave function contains “in it the
living and dead cat (pardon the expression) mixed or smeared out in equal parts” as shown in
Equation 1. On EQM, when the observer opens the box, the observer will also “split” into two,
one observing a dead cat and the other finding the cat still alive, albeit in different branches.
But what makes it the case that the two “successors” of the observer never interact with each
other and why don’t they see a smeared-out cat that is half dead and half alive? We can see this
in Figure 2. The total quantum state of the system is given by a linear superposition (of equal

5For more thorough discussions about the quantum measurement problem, see Myrvold (2017), Albert (1992),
and Bell (1990).

5



Figure 2: A schematic illustration of decoherence (in configuration space) that produces small
overlap between the two wave functions. L and D correspond to the macrostates in which the
cat is alive and the cat is dead, respectively.

weights) of ψL and ψD. Even though ψL and ψD describe two states that overlap significantly
in physical space, actually do not have much overlap in configuration space, where each point
represents not the position of a particle in three-dimensional space but the complete list of
positions of all particles in the system. ψL is a function concentrated on the region L of the
configuration space, where L is a macrostate corresponding a set of microscopic configurations
of “particles” that share a similar macroscopic profile—the cat is still alive. Similarly, ψD

is a function concentrated on region D of the configuration space, where D is a macrostate
corresponding a set of microscopic configurations of “particles” that share a similar macroscopic
profile—the cat is dead. Decoherence is the phenomenon that wave functions such as ψL and
ψD will quickly evolve to have very small (but still non-zero) overlap in configuration space.
The decohered wave functions will have little interaction with each other, and the interaction is
so small that we do not notice them at all. Hence, the total wave function of the system ψcat

will have two parts that (more or less) do not interact with each other. However, the usual
justification to ignore the overlap between ψL and ψD is to invoke the idea that small weight
(measured by ∣ψ∣2) corresponds to small probability, which is ultimately an appeal to the Born
rule of probability (which we will discuss more soon).

Both BM and GRW theories are still “traditional” theories in the sense that there is only one
universe, and the experimental outcomes are always definite (on time scales that are empirically
relevant), just like the classical theories of Newton, Maxwell, and Einstein. However, EQM
rejects this assumption, and we are led to a multiverse in which many different histories are
“equally real.”

It has been argued that the postulate of the multiverse leads to severe theological difficulties,
if God creates the quantum universe according to EQM. On EQM, all branches of the wave
function are equally real. Our branch is just one out of an infinity of actual ones, many of
them are good, but many others are terrible from the point of view of human well-being. As
Zimmerman (2017) suggests, “[the] many-worlds interpretation of quantum physicist Hugh
Everett III...[includes] worlds that no sane, good God would ever tolerate.” In other words, the
many-worlds interpretation “predicts the existence of worlds filled with horror and misery”
and “[implies] that there are huge numbers of horrific universes inhabited solely by [gratuitous]
fortunes.” This interpretation becomes difficult for people who “hold the traditional picture of
God as a loving creator.”
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Figure 3: Actual branches of the universal wave function.

In Zimmerman’s view, the situation of the problem of evil is very different in EQM compared
to other quantum theories with a single universe, such as BM and GRW:

“Old-fashioned quantum theory assigns a tiny likelihood to things going really badly
in the future. It also implies that, from any point in our actual past, things could
have gone much worse than they actually did. Since the many worlds interpretation
takes these possibilities as actual occurrences, it predicts that there are branching
universes in which things do go as awfully as possible.”

“For example, whenever there is a minute chance of a catastrophe that leaves all
human beings utterly miserable but just barely healthy enough to reproduce, there
is a branch in the world-tree in which this sorry state of affairs actually happens,
generation after generation. So there are worlds in which the emergence of the
human race proves to be an unmitigated tragedy—or so it seems.”

In other words, EQM reifies the merely possible histories (of single-world interpretations
of quantum theory) into actual histories that are in parallel developments of each other all in
reality. Where BM and GRW assigns a non-zero chance, EQM admits it as a real event that
happens in the actual history of the multiverse.

Why is that a more difficult problem than the traditional problem of evil? We can complete
the arguments as follows. Compare, for example, the Bohmian problem of evil and the
Everettian problem of evil. Suppose, for the sake of simplicity, the wave function contains only
two branches: the actual history Ha, and a branch that is filled with sufferings and evil Hb. On
the Bohmian theory, the problem of evil is just:

(A) How can an all-loving, all-knowing, and all-powerful God allow Ha, which is the actual
history?

On the Everettian theory, the problem of evil becomes:

(B) How can an all-loving, all-knowing, and all-powerful God allow Ha and Hb, which are
both actual branches of the multiverse?

We can make it more realistic by adding more branches. (See Figure 3.) Typically, a wave
function has an infinite number of branches. In general they have different branch weights.6 It

6The branch weights are given by the modulus square of the wave function. In the case of ψcat in Equation 1, the
two branches have equal weights ( 1√

2
)

2
= 1/2.
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is possible that on balance, the amount of good is roughly on par with the amount of evil in the
multiverse. However, it is also possible that some branches are just so awful that no amount
of goodness will make the multiverse worth creating.7 The problem of evil in the Everettian
interpretation appears much more difficult because of the existence of many awful universes all
of which are in actuality.

3 The Metaphysics of Diminishing Value

Our dissolution of the Everettian problem of evil begins with a very general phenomenon:
certain operators modulate the way we should respond to the sentences under their scope. The
type of modulation varies widely by operator. Sometimes, our ontological commitments are
changed. Sometimes, our appropriate normative stance is changed. Sometimes both are. This
provides the key to our approach. In the next section, we will contend that branch-weights in
EQM inherit the normative stance modulating role of probability operators, so that the correct
assessment of the evil in a Everett’s quantum multiverses is a sum of the existing evils weighted
by their branch weights. We will begin our discussion of how these operators work with the
following sentence:

massacre: There is a massacre where 100 people die.

Upon learningmassacre, the proper response is some combination of sorrow, indignation, anger,
and a need to do something to stop the massacre. We now know that a terrible thing exists,
the massacre, and there is a morally mandated response we should have. Morally functioning
agents do not like massacres and try to stop them when able. However, if we place massacre
under the scope of some kind of operator, this proper response can be modulated. For example,
a tense operator:

P-massacre: In the past, there is a massacre in which 100 people die

Upon learning P − massacre, our proper response is different. Some combination of sor-
row, indignation, and anger is still appropriate, though perhaps the proportions should be
different. However, given the temporal asymmetries in our world, it would be quixotic to try
and prevent the massacre (we are here excluding time machines and closed timelike curves).
From a presentist perspective, what we have learned is not that a terrible thing exists, which
warrants action if we are able. We have learned that a terrible thing did exist. Because of the
tense operator, we are not committed to the existence of the massacre, and this has an effect on
the proper response to what we have learned.

Consider now another example, this time involving a modal operator:

◇-massacre: Possibly, there is a massacre where 100 people die

The proper response to learning ◇-massacre is very different from that of learning massacre. A
merely possible massacre is not nearly the occasion of sorrow and anger as the genuine artifact,
and is not on an occasion of urgent intervention. A morally functioning agent may be somewhat
disappointed in logical space for containing merely possible massacres, but there is no call for a
serious emotional response while the massacre remains a mere possibility.

7Here we assume some additive principle of value aggregation. But it is not strictly necessary. We can allow
non-additive value aggregation and the following arguments can be adapted.
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These judgments seem intuitive from the perspectives of presentism and actualism. It is part
of the role of past tense and possibility operators that they eliminate ontological commitment,
and this elimination modulates the proper moral response to the sentences under their scope.
One occasion for action becomes an occasion for remembrance under the scope of a past operator,
and something perhaps to fear or avoid under the scope of a possibility operator. An operator
would not be a past tense or possibility operator if it did not block ontological commitment and
modulate moral response in the right way. This establishes the basic point: prefixing a sentence
with the right operator can have a major effect on the proper response to learning it.

When we are weighing how its consequences contribute to the moral status of an action, the
standard rule is to use its expected utility. The expected utility of an action is an average of the
value of its possible consequences weighted by their probability of occurring if the action is
taken. This reveals another family of operators that modulate the proper moral response to a
sentence: probability operators. for example, compare two different probability operators:

pr-.0.5-massacre: the probability of a massacre in which 100 people die is 0.5

pr-0.1-massacre: the probability of a massacre in which 100 people die is 0.1

Upon learning that two acts we are considering could result in a massacre, but one of them
gives a 50% chance of it happening while the other has only a 10% chance of it, the badness
of the massacre weighs differently in the correct evaluation of the value or disvalue of these
courses of action. In neither case do we regard the act as leading to a massacre. The fact that the
massacre comes with a probability diminishes how it impacts our deliberation. And different
probabilities modulate the impact differently. The massacre contributes less of its disvalue to
the expected utility of the act where it is modulated by the probability-0.1 operator. Just like the
past tense and possibility operators, the probability operator has as part of its functional role
that it diminishes the badness of learning sentences under its scope, and of how that badness is
reckoned in accounting for the consequences of an act. An operator would not be a probability
operator if it did not diminish the badness of learning the sentence under its scope, and the
contribution it makes to reckoning the (dis)value of an act’s potential consequences.

This brings us back around to our response to the Everettian problem of evil. As we explain
in the next section, the branch-weight-n operators must have the same functional role as the
probability-n operators, on pain of the entire empirical case for Everrett collapsing. One of
the characteristic functions of a probability operator is to modulate the proper moral response
to learning the sentence under its scope, and to change how it contributes (dis)value to the
consequences of an act that may make it true. Any operator that does not fulfill these functions
is not a probability operator.

4 Probabilities and Diminishing Expected Value

In this section, we provide a concrete response to the Everettian problem of evil as an instance
of the general strategy outlined in §3. We argue that the argument from Everettian problem
of evil fails to show that it presents additional challenges to traditional theism beyond the
standard problem of evil in a quantum universe (such as if BM or GRW is true). The Everettian
interpretation, on pain of being empirically inadequate, must recognize that the “evil branches”
outside the branch we find ourselves in are no more horrible than the probability-weighted
merely possible branches on BM or GRW. This is because their valuation will be diminished by
branch weights which should be treated as probabilities in the Everettian universe.
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saunders3.png

Figure 4: Branches of the wave function with unequal weights. All the branches are in the actual
world. What does it mean to say that Branch W1 has a 7/15 probability of happening when W2
and W3 are also actual? Picture from Saunders et al. (2010).

A major conceptual problem for the Everettian interpretation is the problem of probabilities.
In textbook quantum mechanics and in single-universe quantum theories, out of many possible
events only one actually happens, and it happens according to a precise probability. The
probability is assigned by the Born rule. The wave function provides a branch weight (modulus
square of the wave function) to each branch. The Born rule says that the probability of any
branch to be actual is given by the branch weight. In Equation 1 describes the system of the
cat in the box, then the probability that the cat is alive is the same as the probability that the
cat is dead, and it equals to (1/

√

2)2 = 1/2. However, if we set up the experiment differently, a
different wave function may result:

ψ′cat =
1
√

3
ψL +

2
√

3
ψD (2)

In this case, on the single-universe quantum theories, the cat will have a higher chance of being
dead (2/3) than being alive (1/3). Now, since in the Everettian interpretation all outcomes are
actual, and all the branches are real, what does the probabilities such as 1/3 and 2/3 mean? It
is not to be identified with mere frequencies, as that would give us 1/2 and 1/2 on the naive
counting: out of the two cats in the two branches, exactly one is alive and exactly one is dead.
(See Figure 4 for a schematic illustration of a branching wave function with unequal weights on
different branches.)

4.1 The Dual Emergence of Probability and Value

To solve this problem, Everettians have suggested that we understand branch weights as the kind
of things agents should adopt as their credences in the Everettian multiverse. There have been
several proposals. One of the most influential ones is the decision-theoretic approach suggested
by David Deutsch (1999) and developed by David Wallace (2012), which we shall focus on in this
paper. Key to their approach is the Savage-style representation theorem framework, in which
we extract probabilities and utilities from the agents’ preferences. In order for the probabilities
and utilities to be somewhat objective, the assumptions or the axioms for the preferences are
treated as rational requirements for agents in the Everettian multiverse. We will refer readers
to Wallace (2012) for the necessary details. Structurally, the agents have preferences over acts,
which are branches of the wave function. If their preferences obey the axioms, we can prove
that the agents’ preferences can be represented by a probability function (P) and utility function
(U) pair such that the expected utility of multiplying the agent’s probability and utility is a
faithful representation of the agents’ preferences.

In Savage’s framework, there are neither probabilities nor utilities to start out with. We
begin with preferences. A representation theorem is then a bit of math that says, “if preferences
witness the following axioms, then there exists a probability function P and a utility function U
such that that if X is preferred to Y, then P(X) multiplied by U(X) is greater tham P(Y) multiplied
by U(Y)." The axioms include structural requirements such as that the preference has to be
a total ordering (transitive, asymmetric, and naturally inducing an equivalence relation). If
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the preferences satisfy the axioms than there is a way to represent them as belonging to an
expected-utility maximizer, an agent who prefers options she regards as having higher expected
utility to those she regards as having lower. Importantly, however, this representation is only
unique up to a point. The utility function is unique up to a linear transformation (U and
aU + b(a > 0) represent the same preferences).

There are some important things to note here. First, while the usual Savage representation
theorem shows that the agent’s preferences are represented by some probability function,
the quantum representation theorem proved by Wallace tells us exactly what the probability
function has to be — the one assigning probability in accordance to the branch weight (in
agreement with the Born rule). Second, what we get out of the decision-theoretic strategy is not
simply a unique probability function, but a probability-utility pair. They emerge together from
the structure of rational preferences agents have over branches. Hence, this interpretation of
probability in Everett makes probability inseparable from value, and makes value an emergent
property just like probability.

Let us now think about the relation between value and branches. The preference ordering is
defined on branches. Mathematically, from the preference ordering we recover probability, and
with probability we can recover utility by treating agents as expected utility maximizers.

There is a deeper sense in which the emergence of value depends on probability, and this
is related to the emergence of the branching structure. At the fundamental level of reality,
there is just the quantum state described by a wave function in superposition. It is not clear if
there are any definite outcomes of experiments or even any observers with definite experiences.
After all, even observers and measurement instruments are in superpositions! However, due to
decoherence (§2), the wave function gives rise to branches that are stable and do not interact
much with each other. The branches help us make sense of the existence of definite records and
people with definite experiences. However, decoherence is justified by an appeal to probability.
In single-worlds theories of quantum mechanics, decoherence works because under the normal
dynamics of the wave function and the force laws of this world (and a low-entropy initial
condition called the Past Hypothesis) the overlap between the relevant wave functions tend
to become very small very quickly (as time passes). (See Figure 2.) And the smallness of
the overlap indicates that the overlap (or interference) has small weight (measured by the
modulus square of the wave function). By the Born rule, the small weight indicates that there
is a low probability of interference between the relevant wave functions. This means that the
branches are emergent only when we understand the modulus square of the wave function
probabilistically in accordance with the Born rule. Hence, if the emergence of values in the
multiverse depends on the emergence of definite experiences, and if the latter depends on the
emergence of branches, which ultimately depends on notions of probability, then the emergence
of value depends on probability.

But if that is right, then we have a circularity in the Everettian justification of Born-rule
probability. The quantum representation theorem assumes certain rational preferences over
branches, and from those preferences we recover Born-rule probabilities. But if the latter are
presupposed in the justification of the existence of branches (that we have almost definite
parallel worlds instead of a quantum soup of non-definite worlds), do we not have a circle?
Hence, at best, the Deutsch-Wallace strategy (and similarly the strategy using self-locating
probabilities discussed in Sebens and Carroll (2016)) cannot non-circularly explain the emergence
of probability or chance in the Everettian multiverse. This point has been emphasized in the
literature by Baker (2007) and Kent (2010). At best, those formal mathematical proofs are just
a self-consistency check; Kent writes, “Wallace’s argument should rather be understood as
attempting to show something weaker: that the Born rule [probability] re-emerges as output

11



(albeit, to be fair, in an interesting and non-obvious way) if assumed as input.”
However, it is not our goal to criticize many-worlds interpretations here. After all, there

is no special problem of evil if the many-worlds theory fails to be empirically adequate (that
is, if the Born rule is not true). To take the Everettian problem of evil seriously, we assume
that the many-worlds theory can be made to work, and the most promising strategy is that of
Deutsch-Wallace. So it is a precondition to appreciate the Everettian problem of evil that we
grant the justification of probability in this framework. At this stage of the dialectic, we should
say that the it is not a vicious circle but a virtuous one.

Hence, it is a precondition for the existence of the branching structure (and the empirical
adequacy of Everettian interpretation) that the branch weights are treated probabilistically. And
it is important to emphasize this:

Precondition For God to assign values to different branches in the quantum multiverse, God
has to recognize that there are branches emerging from the quantum state, and in order to
do that God has to regard branch weights probabilistically.

The empirical confirmation of quantum theory consists in observing that the empirical
statistics during experiments conform to the Born rule statistics. Hence, a theory that cannot
recover Born-rule probability cannot explain the empirical observations. If you still think the
above-mentioned circle is a vicious one, then you do not think there is justification for Born-rule
probability in the many-worlds framework and you do not think that the many-worlds theory
has been empirically confirmed. You may even think that it’s empirically disconfirmed. So you
should not be troubled to learn about any problem of evil that depends on the many-worlds
theory. That is, if our argument is right, then either there is no Everettian problem of evil
(because the physical theory is not even empirically adequate) or the Everettian problem of evil
is not as extreme as suggested.

4.2 The Problem Revisited

Because probability and value emerge in Everett together and only in the effort to impose the
rational requirement of expected-utility maximization, the relationship between expected utility
and actual utility in Everett is different than it is in a single-world quantum theory. Normally,
we think of expected utility as a stand-in for actual utility. What’s out there in the world are
actual values. But we don’t know those, so we accommodate our ignorance by reckoning value
by expected utility. In fact, one of the more common justifications of the expected utility rule
just is that it best approximates actual utility in the long run.8

Matters are different in Everett. Wallace’s axioms require agents, on pain of irrationality, to
be expected utility maximizers whose credences match the Born rule. This is what grounds
the status of the branch weights as probabilities, and allows decoherence to clear the way for
the emergence of branches. Since actual utilities will, in general, attach to the denizens of
branches (people, experiences, apples, etc), the facts about actual utilities will be metaphysically
downstream from the facts about expected utilities. This inverts the order we find in single
universe theories. Thus, the most basic value facts in EQM are facts about expected utility.
We cannot, as in single universe theories, bypass expected utility considerations as products
of ignorance and count only the actual utility in the multiverse. The most basic value facts
are facts about expected utility, and so our most fundamental normative attitudes toward the
happenings in Everett’s multiverse must be modulated by the branch weights.

8Feller [1968].
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Before the beginning of the universe, God faces a decision problem. What would be a good
world to create? If God creates a Bohmian universe, there is only one history, but many possible
ones weighted by probabilities. If God creates an Everettian multiverse, there are many parallel
histories coexisting, but they are also weighted by the same probabilities (the branch weights).
The expected values of the two worlds (given the same wave function) are exactly the same. If
God’s draws on the expected value considerations (God does not have to maximize), then the
existence of multiple branches in an Everettian universe should not make a difference to God’s
decision. That is, whether or not the other branches of the wave function exist in actuality or in
mere possibility should not make a difference to their probabilities or their expected values.

This is because God must reckon value and expected value differently in the Everettian and
the Bohmian universes. In the Bohmian universe, God can look at the various possible histories,
assay them for value, which attaches directly to its objects independent of considerations about
probability, then examine the objective probabilities of each possible history and take a weighted
average to get the expected value of the universe.

In the Everettian universe, however, this approach is not available to God. Value-facts
are not fixed until objectively rational preferences are fixed, and they are not independent of
probability-facts. Instead, if God is to find any value in the Everettian universe, God must
first consult God’s preference ordering (which we assume obeys the demands of rationality,
including the Deutsch-Wallace Axioms) and find a P/U pair that represents them as maximizing
expected utility. Only then will God have probability-facts corresponding to the branch-weights
and value facts along with them. Unlike in the Bohmian universe, the God is much more
involved in the metaphysics of value in the Everettian universe.

In short: God cannot even begin to compare the Bohmian universe and the Everettian
universe in terms of actual value until God already has a comparison in terms of expected value.
It is not open to God to bypass expected value, say by foreknowing the actual value in each
universe and making a direct comparison apart from probabilities. Branches, probability, actual
value, and expected value are all emergent in the Everettian universe, and the actual values
only makes sense in light of the expected values.

What about the perspective that God stands outside the physical universe and stands outside
of time? Perhaps God has a bird’s-eye view of the whole space-time. If Bohmian mechanics is
true, then the history of events on space-time is described by a single set of events. If Everettian
quantum mechanics is true, then the history consists in the history of events on an infinite
number of branches. Perhaps we should calculate the actual value (of good and evil) in the
Bohmian universe and the expected value (of good and evil) in the Everettian multiverse and
compare the two. In that case, it is not clear if the expected value in the Everettian case is less
than, equal to, or larger than the actual value in the Bohmian universe. It could very well
be that the expected value in the Everettian case is less than the actual value in the Bohmian
universe, and it could be the other way around (it is unlikely that they are exactly equal). The.
comparison of value, then, depends sensitively on the physical state of the Everettian multiverse,
the probability weights of those branches, and the the state of the actual history in the Bohmian
universe. There is no straightforward argument that the Everettian problem of evil is easier or
harder than the Bohmian one.9

Again, because of Precondition, we must resist the intuition that if God creates an Everettian
multiverse, God can determine the values of the branches independently of the branch weights.
That is, we must resist the intuition that from God’s perspective, the value / disvalue of the
multiverse is just a sum of the values and disvalues of various branches without diminishing

9Here we set aside the problems of infinities, which will make the comparison even harder and not easier. See
Nover and Hájek (2004) and Chen and Rubio (2020) for some discussions of infinite state spaces and infinite values.
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them appropriately by the respective branch weights that represent probabilities between 0 and
1.

5 Conclusion

Once we recognize the role that a branch-weight operator must have, the Everettian problem of
evil becomes less extreme. Learning of those terrible branches full of suffering has no more
effect on the proper response of a functioning moral agent than learning, in a Bohmian world,
of the corresponding possible histories. Low probability in the Bohmian case and low branch
weight in the Everettian case modulates the response in exactly the same way. Likewise, when
God is deliberating how to set up the fundamental physics of a world, the low branch-weight
of those histories offsets their contribution to the world’s value in exactly the same way that
low probability offsets their contribution. For an empirically adequate Everettian quantum
mechanics, one that includes probability, there is no special problem of evil. In order for there
to be a special Everettian problem of evil, EQM must already have been exposed to decisive
refutation. And if we compare the expected values of the Everettian multiverse with the actual
values of the Bohmian universe, there is no straightforward argument that the Everettian
problem of evil is more challenging.
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