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Abstract

Disputes between evidential decision theory and causal decision theory have continued
for decades, and many theorists state dissatisfaction with both alternatives. Timeless de-
cision theory (TDT) is an extension of causal decision networks that compactly repre-
sents uncertainty about correlated computational processes and represents the decision-
maker as such a process. This simple extension enables TDT to return the one-box
answer for Newcomb’s Problem, the causal answer in Solomon’s Problem, and mutual
cooperation in the one-shot Prisoner’s Dilemma, for reasons similar to human intuition.
Furthermore, an evidential or causal decision-maker will choose to imitate a timeless

decision-maker on a large class of problems if given the option to do so.
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Long Abstract

Disputes between evidential decision theory and causal decision theory have continued
for decades, with many theorists stating that neither alternative seems satisfactory. I
present an extension of decision theory over causal networks, timeless decision theory
(TDT). TDT compactly represents uncertainty about the abstract outputs of correlated
computational processes, and represents the decision-maker’s decision as the output of
such a process. I argue that TDT has superior intuitive appeal when presented as ax-
ioms, and that the corresponding causal decision networks (which I call timeless deci-
sion networks) are more true in the sense of better representing physical reality. I review
Newcomb’s Problem and Solomon’s Problem, two paradoxes which are widely argued as
showing the inadequacy of causal decision theory and evidential decision theory respec-
tively. I walk through both paradoxes to show that TDT achieves the appealing con-
sequence in both cases. I argue that TDT implements correct human intuitions about
the paradoxes, and that other decision systems act oddly because they lack representative
power. I review the Prisoner’s Dilemma and show that TD'T formalizes Hofstadter’s “su-
perrationality” under certain circumstances, TDT can permit agents to achieve “both
C” rather than “both D” in the one-shot, non-iterated Prisoner’s Dilemma. Finally, I
show that an evidential or causal decision-maker capable of self-modifying actions, given
a choice between remaining an evidential or causal decision-maker and modifying itself
to imitate a timeless decision-maker, will choose to imitate a timeless decision-maker

on a large class of problems.
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Eliezer Yudkowsky

1. Some Newcomblike Problems

1.1. Newcomb’s Problem

Imagine that a superintelligence from another galaxy, whom we shall call the Predictor,
comes to Earth and at once sets about playing a strange and incomprehensible game. In
this game, the superintelligent Predictor selects a human being, then offers this human
being two boxes. The first box, box 4, is transparent and contains a thousand dollars. The
second box, box B, is opaque and contains either a million dollars or nothing. You may
take only box B, or you may take boxes A and B. But there’s a twist: If the superintelligent
Predictor thinks that you'll take both boxes, the Predictor has left box B empty; and you
will receive only a thousand dollars. If the Predictor thinks that you'll take only box B,
then It has placed a million dollars in box B. Before you make your choice, the Predictor
has already moved on to Its next game; there is no possible way for the contents of box
B to change after you make your decision. If you like, imagine that box B has no back,
so that your friend can look inside box B, though she can't signal you in any way. Either
your friend sees that box B already contains a million dollars, or she sees that it already
contains nothing. Imagine that you have watched the Predictor play a thousand such
games, against people like you, some of whom two-boxed and some of whom one-boxed,
and on each and every occasion the Predictor has predicted accurately. Do you take both
boxes, or only box B?

This puzzle is known as Newcomb’s Problem or Newcomb’s Paradox. It was devised
by the physicist William Newcomb, and introduced to the philosophical community by
Nozick (1969).

The resulting dispute over Newcomb’s Problem split the field of decision theory into
two branches, causal decision theory (CDT) and evidential decision theory (EDT).

The evidential theorists would take only box B in Newcomb’s Problem, and their
stance is easy to understand. Everyone who has previously taken both boxes has received
a mere thousand dollars, and everyone who has previously taken only box B has received
a million dollars. This is a simple dilemma and anyone who comes up with an elaborate
reason why it is “rational” to take both boxes is just outwitting themselves. The “rational”
chooser is the one with a million dollars.

The causal theorists analyze Newcomb’s Problem as follows: Because the Predictor
has already made its prediction and moved on to its next game, it is impossible for your
choice to affect the contents of box B in any way. Suppose you knew for a fact that box B
contained a million dollars; you would then prefer the situation where you receive both
boxes ($1,001,000) to the situation where you receive only box B ($1,000,000). Suppose
you knew for a fact that box B were empty; you would then prefer to receive both boxes

($1,000) to only box B ($0). Given that your choice is physically incapable of affecting



Timeless Decision Theory

the content of box B, the rational choice must be to take both boxes—following the
dominance principle, which is that if we prefer A to B given X, and also prefer A to B
given - X (not-X), and our choice cannot causally affect X, then we should prefer A to
B. How then to explain the uncomfortable fact that evidential decision theorists end up
holding all the money and taking Caribbean vacations, while causal decision theorists
grit their teeth and go on struggling for tenure? According to causal decision theorists,
the Predictor has chosen to reward people for being irrational; Newcomb’s Problem is
no different from a scenario in which a superintelligence decides to arbitrarily reward
people who believe that the sky is green. Suppose you could make yourself believe the sky
was green; would you do so in exchange for a million dollars? In essence, the Predictor
offers you a large monetary bribe to relinquish your rationality.

What would you do?

'The split between evidential decision theory and causal decision theory goes deeper than
a verbal disagreement over which boxes to take in Newcomb’s Problem. Decision the-
orists in both camps have formalized their arguments and their decision algorithms,
demonstrating that their difterent actions in Newcomb’s Problem reflect different com-
putational algorithms for choosing between actions.! The evidential theorists espouse an
algorithm which, translated to English, might read as “Take actions such that you would
be glad to receive the news that you had taken them.” The causal decision theorists es-
pouse an algorithm which, translated to English, might cash out as “Take actions which
you expect to have a positive physical eftect on the world.”

‘The decision theorists’ dispute is not just about trading arguments within an informal,
but shared, common framework—as is the case when, for example, physicists argue over
which hypothesis best explains a surprising experiment. The causal decision theorists and
evidential decision theorists have oftered different mathematical frameworks for defining
rational decision. Just as the evidential decision theorists walk off with the money in
Newcomb’s Problem, the causal decision theorists offer their own paradox-arguments
in which the causal decision theorist “wins”—in which the causal decision algorithm
produces the action that would seemingly have the better real-world consequence. And

the evidential decision theorists have their own counterarguments in turn.

1.2. Solomon’s Problem

Variants of Newcomb’s problem are known as Newcomblike problems. Here is an exam-
ple of a Newcomblike problem which is considered a paradox-argument favoring causal

decision theory. Suppose that a recently published medical study shows that chewing

1. Ireview the algorithms and their formal difference in Section 3.
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