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ABSTRACT. I argue that the Fisher smoking problem and Newcomb’s prob-
lem are decision-theoretically identical, each having at its core an identical case

of Simpson’s paradox.

1. INTRODUCTION

The present essay ! was stimulated by the paper “An Epistemic Principle
Which Solves Newcomb’s Paradox,” by Keith Lehrer ? and Vann McGee, and
[am honored to have it appear along with their paper in this volume.

I argue here that thé Fisher smoking problem and Newcomb’s problem are
decision-theoretically identical, each having at its core an identical case of Simp-
son’s paradox for certain empirical probabilities (observed relative frequencies).
From this perspective, the incorrect solutions to these problems arise from (1)
treating the problem as cases of decisionmaking under risk, and (2) adopting
certain “global” empirical conditional probabilities as one’s subjective proba-
bilities.

~ The correct solutions to these problems are based on either (1) treaﬁing them

{
as cases of decisionmaking under uncertainty with lottery acts, and adopting
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certain “local” empirical conditional probabilities as one’s subjective probabil-
ities (the approach that I consider to be the most natural), or (2) retaining
the methodology of decisionmaking under risk, constructing one’s subjective
probabilities as certain weighted averages of the aforementioned local empirical

conditional probabilities (the approached favored by Lehrer and McGee).

2. FISHER’S PROBLEM

Imagine that you are trying to decide whether to smoke (s} or not (3). Bear-
ing on your decision is the issue of whether you will get cancer (c) or not (2),
and whether you will experience nicotine stimulation (n) or not (7). Assume
that n if and only if 5. In many experimental studies it has been shown that
the set of subjects contracting cancer {C) is overrepresented among the set of

smokers (), i.e., that

(2.1) P(C/S) > P(C/S).

(We follow here the convention that A denotes the set of experimental subjects
of which the proposition a is true, and that P(A/B) = card(ANB)/card(B), the
relative frequency of A in B, or conditional empirical probability of A, given B.)
On the other hand, recent studies, while not challenging the values of P(C/S)

and P(C/S), have controlled for the presence in subjects of a particular gene

(g) or its absence (7), and these studies reveal that

(2.2) P(C/SNG)=P(C/SNG)
and
7(2.3) P(C/SNG)=P(C/S5NG)

(1t follows that the common value of the relative frequencies appearing in (2.2)
is P(C/@), and the common value of the relative frequencies appearing in (2.3)

is P(C/G).)



The joint occurence of (2.1), (2.2), and (23) is an example of Simpson’s
Paradoz 3 . While S is “globally” positively relevant to. C for the empirical
measure P, it is “locally” independént of C' (in more standard terminology,
conditionally independent of C, given G and given G). This state of affairs
necessitates the non-independence of G and C, as well as the non-independence
of G and § * , and, indeed, the experimental data reveal that P(C/G) >
P(C/G) and P(S/G) > P(8/G). Thus the positive relevance of G to both C
and S is what accounts for (2.1) ® . In short, possession of the gene in question
apparently predisposes one both to smoke and to get cancer. But, given that
one has the gene, smoking does not increase the chance of getting cancer, and
the same is true if one does not have the gene.

Assume that you do not know whether you possess the gene in question, and
that your utility function u over the possible outcomes ¢ A n, ¢ AT, €A n, and

¢ AT satisfies the inequalities
(2.4) u(e A n) > u(c A7) and  u(@An) > u(EAT),

that is, other things being equal, you prefer nicotine stimulation to its ab-
sence. All of the foregoing considered, it seems unexceptionable for you to
choose between smoking and not smoking within the analytical framework of
decisionmaking under uncertainty with lottery acts, a generalization of classical
decisionmaking under uncertainty in which acts map states of the world to sub-
jective probability distributions over outconies, rather than to outcomes fout
court 8 . Here, of course, the acts are s and 3, the states of the world g and |

§', and the outcomeé are cAn, c AT, €A n, and €AT. Denote your four rele-

vant subjective probability distributions by ng), p(—g_), p(.g‘?i), and p.gg), where, for

8
example, p,(gg) is your subjective probability distribution over outcomes, given

that you have the gene and that you smoke ® . In view of the scientific evidence

3



EO)(s) > E®(5) and EG"._(#) ;Esg;(—;)_, i

SO S(s) > 8(3) for every probablhty dlstrlbutlon q over g and g, mootmg the
assessment of g. (This is the domlnance pr1nc1ple for decxsmnmaklng under

uncerta,mty with lottery acts). It follows that the rational course of actlon is

for you to smoke.
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(3.3)

In _additio'n, u should satisfy

(3.4) | o u(cAn)>u(cA'ﬁ) #nd

(3.5) u(@An) > ulcAn) and

:«md_—

(3 6) P(C/S)u(c A n)+ ?(C’/S)u(c /\ n)

1 %— ot

th usual formulat
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