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Richard Goitt (1993, 1997) presents the following version of the doomsday argument:
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Thisjudtification of premiss (1) makesit sound asif Gott’s argument relies on the (no
Principle of Indifference. Indeed, Goodman (1994) criticizes the argument in just these term
out that if we are completely uncertain about the number of yearsin S sduration, we aso are
dark with respect to the exponents and roots of the number of years. Each of these corr
different probability distribution when the Principle of Indifferenceis adlowed to do its WOI’k‘.
(1999) repliesthat not al versons of the Principle of Trmsh ' TS
“Copernican Principle’ is one of the principle€ svalid vers
regard our tempord position as “specid.” From this negative, G
endorse the sampling assumption described in premiss (1).

2. Objectionsto Gott'sLine

If we agree, as | think we should, that the Principle of
this entail about Gott's argument? Can we say only that
remains obscure? | want to argue for astronger critici
implausible, at least with respect to the objects (the human
the argument has been gpplied. | should decline to treat my present tempora pogiti
result of random sampling from the times during which these objects exist because thifs assughption has
implications that are disconfirmed by observations.

To argue this point, let me begin by describing how Gott caculates his estimate —that thereisa



95% probability that Swill cease to exist between the limits he specifies. Firg, notice that premiss (1)
entalls al propogtionsthat have the following form:

(MID) Pr(I now amin the middle p of S'slifetime) = p.

The propostions collected together by (MID) say that my confidence that | now am inthe “middle’ of
Sslifdimeincreases as | adopt alooser definition of “middling.” Although Gott sometimes uses
(MID) with p set at 0.5 to predict how long Swill lagt, he usualy uses p = 0.95; since the latter value
makes for a stronger prediction, I'll focus on p = 0.95 in recongtructing his argument.

Suppose that we now are in the year 2000 and that the Sin question has dready lasted for 50
years. If weset p=0.95, then (MID) encompasses the two extreme cases depicted in Figure 1, with
al the othersfaling in between. In both scenarios, the present year, 2000, isincluded in the 95% time
interval that liesin the middle of S'sduration. Scenario (A) Stuates the year 2000 right a the beginning
of this middle period, whereas (B) placesit at the very end. According to (A), Swill last an additiona
1950 years; according to (B), Swill live another 1.3 years. Thus (MID) says that there is a probability
of 0.95 that Swill enjoy between 1}3 and 1950 years of additiond life.

Figure 1
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(1) dso entails
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When Goitt gpplieshis method to the Soviet Union and the Berlin Wall
tempord interva, which his random sampling assumption entails has a 959




time at which the object in question expires. The tempord interva iswide arjl the object’
these two cases turns out to fall within that wide interal™ Togumissiasiac e O\ Dok
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S0 the question we need to ask isthis: Isit plausible to apply A S8 aley
by Goitt’s sampling assumption to objects like the Soviet Union, the Hillin Wall}'8 foce |
suggest that empirica evidence can be mustered againgt these applicg Let'sbegi 50
Union, which was about 50 years old in 1969. Do approximately ondllih forty of the repr§sS gD
that have lasted for 50 years go extinct within the next 1.3 years? Dd@ne in forty last forfmdge than
1950 additiond years? My bet isthat the frequency of the second of hese events is far less fhan one
forty. Similar doubts attach to Gott’s discusson of the Berlin Wall. §he Wl was eight years old in
1969 when Gott made his prediction. What Gott should have consdlered is not just the tempora
interva generated by setting p= 0.95 in (MID), but the full digtribution that his sampling assumption
entails.  One then can see whether observed frequencies conform with this distribution. Some details
of that digtribution are represented in Figure 3. | would be inclined to assmilate the Berlin Wal not to
wallsin generd (though | bet that that would lead to problems of its own), but to barriers that
governments erect to physicaly separate populaionsthat are of ghe same culture. The Berlin Wall
was like alaw prohibiting travel. Do onein forty of uch eigrg-jearjold barriers last between 152 and
312 years? Do onein forty last more than 312 years? | douby tipat fhese barriers exhibit the
digtribution of longevities that Gott’s sampling assumption predigts.

Figure 3
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Onereason | interpret Ledie' s Wedge as a claim about likelihoods derives from the explanation
he provides of hisargument. He saysthat his reasoning is the same as the reasoning that figuresin other
examples that he describes, including the following two “urn tories’ (pp. 68-69):
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It isuseful to visuali interms of tie time line shown in Figure 4. The probability of my
being one of the first n people, if doomsday comes soon and (A) is correct, isn/(n+ my). The
probability of my being one of the first n people, if doomsday occurs far in the future and (A) istrue, is
n(n+ m, + m,). Thelikelihood advantage that the hypothesis of “doomsday soon” enjoys would
remain in placeif, insead of caculating my probability of being one of the first n people, | consdered
my probability of having precisdy the birth order postion | have in the sequence of people who
condtitute the human race. Heretherdevant inequdity isl/(n+ m;) >1/(n+ m, + m,). Notice that
the human population’s past history is not relevant to these inequalities. Regardless of the past pattern
of population growth —whether it isawedge or abrick — proposition (1) must betrueif (A) is. In fact,
Ledie' s Wedge leads to a stronger concluson. Although Ledie usudly compares “doomsday soon”
with “doomsday in the digtant future,” his argument entails



(") Pr(l exist now * doomsday occurs x years from now) > Pr(l exist now * doomsday odcursy

years from now), for dl x<y.
The sooner doomsday comes the better, as far as likelihood is concerned.’
Figure 4

Given this recongtruction of Ledie s Wedge, it is clear that his sampli
incompatible with Gott’s sampling assumption (1), unlessit happens that peoy
uniformly distributed over the duration of the human race. This difference sha
dready noted of usang the Pringiple of Indifference. If our tempord location ig
were the result of arandom drgw from auniform distribution, uniform ¢
use? We could draw from tirfe intery
we could draw from the list of fpirthdates o8
assumption that these are equigrobable. | set thiSY
sampling assumption is pIausibTe | can hardly hold it
assumption.

Two observations help|place Ledi€ sclam 4
that thoroughly preposterous hypotheses can have hig
atic, the hypothesis that there are gremlins bowling
would say that this hyjelaeske-e
Ledi€ sargument may betiny.
doomsday soonismore li
exis. Thisisequivdent to -'b

updated; the likelihood argume ‘r )

However, these ty

hypothess.

4. Objection eglie’s W
Asthgras

Ledi€'s samjiirill assumegy

saﬂplingfr‘o i tempord 100

b ld | asd obabilities g

e Smilar objection, which he formUn

from anfiEN

L

i probable, pr

£ weren't given our birth times by a deity ™
them into human bodies” HereisLedi€'s

//

(A)i
htes are
E to the danger
ght of as|f it
should we

ure, on the
hat Gott's
rent

gxt. Thefirg}s
A NOISES IN
few of us
udtified by




Urn andogies are relevant to many datistical caculftiops. For example, (1) Jm and Mike drive
cars equdly frequently in the same city. Jm hash ty accidents and Mike not asingle
one. Arethey equaly good drivers? Consder an urn filled with two balls, one marlged * Jm’
and the other ‘Mike.” Bdlsare drawn again and again| In each case the drawn balfis put back
in the urn, which isthen shaken. Would it be likely|tha the *Jm’ bal would be drawn every
gngletime? (2) You are hit by an arrow while walkingaround on asmdl idand. Wasthis had
luck, or was the arrow aimed at you? If only luck Was [nvolved then thiswould beflas a roudis
gpproximation) as if the grid references of every sgiarg foot of the idand had beengibut g

of paper in an urn, your name being written on just pnejof them, etc.

Ledie sreply dlows meto clarify my objection. | have nothing againgt urn
some of my best friends are urn models. Rather, my clam |st atthey A
when thereis an underlying chance process that oneis modding. 1ds
Ledi€ stwo examples. Weimagine that Jm’s propendty to4eé .

These two propendties correspond to different proba |I|t es. Each man’s probablll
process whereby his driving a car puts him at risilsabaviba an accident. [ntheida
imagine an archer who has one of two propensities ($hog
to figure out which. These two possible sates of thd arc
models of the process by which he or she sends arrojvs irfto the air. J
propengties, and archers have theirs. But who or wihat hi
tempord location in the duration of the human race?
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0 years. They perhapsva s, now and in the future, and they
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relaion. These organizations should
go extinct sooner, the earlier in my life | 0N Bl ght, thisis bad newsfor the ANA,
but good news for the APA.

We don't have to wait for the demise of the ANA or the APA to assess what the outcome of
this experiment will be. When people join one organization before they join another, and both exist
now, isthere atendency for the first organization joined to be the first to go extinct? Thereisno
reason to redtrict this question to joining organizations. It gpplies equaly to businessesthat one
patronizes, cities that one visits, and magazines that one reads. Surely the generd pattern isthat if | bear
relaion R to x before | bear Rtoy, where x and y both exist now and are equadly old, thereisno
generd tendency for x to go extinct beforey.

Although | think the generd pattern is as just described, this does not mean that correlations of
the kind we are consdering areimpossible. For example if my joining an organization (or vigting acity,
or patronizing abusiness, or ...) caused atime bomb to start ticking that eventually goes off and blasts
that organization to oblivion (or if my joining and the planting of the time bomb had a common cause),
then acorrdation of the sort predicted by Ledie's Wedge would exist.’ 1t doesn't matter whether the
bomb’ s time until detonation is determined or is subject to stochadtic variation around a mean vaue.
Aslong as different organizations are subject to time bombs of the same expected duration, the order in
which | join provides evidence about the order in which they will go extinct. Correlationsinduced by
the triggering of time bombs are not just conceivable; they actudly exist. Individuds with AIDS start
time bombs ticking in others when they have unprotected sex with them. If an infected individua has
unprotected sex with x before he or she has unprotected sex with y, thisis evidence (wesk and
defeasible though it may be) that x will die beforey does.

Ledi€ s asif sampling assumption predicts that there should be a correlation between when |
exig and when the human race will go extinct. This corrdation isto be expected if my birth setsatime
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Figure 1: If Sisnow fifty years old and the present year (assumed to be the year 2000) fdls within the
middle 95% of S slifetime, then Swill last somewhere between (A) 1950 and (B) 1.3 more years.

Figure 2: Gott’smode entails the probabilities shown here for the different possible numbers of
additiond yearsthat S might enjoy, if S began 50 years ago.

Figure 3: Gott’s mode entalls the probabilities shown here for the different possible numbers of
additiona yearsthat S might enjoy, if S began 8 years ago.

Figure 4: If nindividuds have lived until now, then there will be atota of (n+m,) human beingsif
doomsday comes soon, and atota of (n+m, +my,) if doomsday arrives much later.

Figure 5: If doomsday occurs soon, the expected value of my tempora location is E;; if doomsday
occurs far in the future, the expected vaue is E.

Figure 1
(A)
Date 1950 2000 3950
Per centage of 9 9 9
SsLifetime [ | S — o] — 1[--2.5%--]
(B)
Date 1950 2000 2001.3
Per centage of 9 9 9
S'sLifetime [--2.5%--][------------------ 95%p-------==-mmmmmno- 1[--2.5%---]
Figure 2
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additiond years 0 1326 17 334951 75 150 950 1950 4
*____k____*______ *_ o ____ *___k___*_______ *_ o ____ *_ o ____ *______ *_____
probability x 100 [ ---*
2525 15 20 92 9 20 15 25 25
Figure 3
additiond years 0 0204 34 537981 12 19 152 312 4
* ok ___*k______ * o ___ *_____ *_____ * . * o ____ * *_ o ____ *_ ____
probability x 100 [ ---*

2525 15 20 9 2 9 20 15 25 25

Figure4
the human race now doomsday doomsday
begins soon far in the future
9 9 9 9
n m m
Figure5
human doomsday
race begins E soon
9 9 9
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human race doomsday
begins E far in the future
9 9 9

Notes
1.Martin Barrett (pers. comm.) has derived the full distribution that Gott’s sampling assumption entails.
Suppose that S begins at time 0 and ends at time D (thus D is both the date of doomsday and the
number of yearsthat S exists), and that N isthe present date (whereO< N < D). Let ubethe
percentage that marks the beginning of a percentage interva of S'slifetime and v be the percentage that

marks the end of that intervd, thus,

The corresponding interval of S'slife measured in yearsis[uD,vD]. For example, with p =0.95,
(First) isequivaent to setting u=0 and v = 0.95, (Mid) is equivaent to setting u = 0.025 and v = 0.975,
and (Last) isequivalent to u = 0.05and v = 1.0. In each case, p=v-u. Gott’s sampling assumption is

given by
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Pr(uD <N <vD)=p=v-u

Thisisequivdent to

(for dl v>u).

Pr(N/v<D <N/u)=p=v-u (foradl v>u),

which provides the full distribution.

2. Notice that in both Figure 2 and Figure 3, the median number of additiona yearsisidentica with the

system’s prior duration.

3. Hereand in what follg

expectation — the averagg vaue that would arise under repeated tri
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. An anonymous referee has pointed out to

usicas that were on Broadway
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these had closed by the start of 2002. We therefore can compute how often Gott’ s time of
observation, in 1993, fdl in thefirst 5% of a play’s run, in the second 5%, and so on. The referee
provides the following count:

3,1,2,0,3,1,2,2,3,3,2,1,2,0,2,2,3,2,4,0.

Perhaps Broadway shows, unlike Van Vaen's species or conspecific organisms, are such that the

longer they’ ve been around, the longer they are apt to last.

6. Martin Barrett (pers. comm.) has pointed out to me that Gott’ s cal culations impose no upper bound\
on how long the system in question might last. What hagppens if we assume ghat the system has, say, a

most another trillion yearsto go? One suggestion would be to give equal babilities to equa time
intervals. However, this has the result that our present tempora location id —we are assuming
that we live a the very beginning of the sysem’slifetime. Alternatively, we might assume thet, in
expectation, we are in the middle of the system’s lifetime. Thiswoul to a pecific digtribution
different from the ones depicted in Figures 2 and 3.

7. Itisworth noting that Ledi€' s argument assumes that the more le there are in the future, the

further away doomsday probably is. Although there is some plausi ity to this assumption, it iseasy to

imagine poss ble counterexamples. For the sake of argument, | grart the assumption in what follows.

8. Recdl that the expected vaue is the average vaue that would be exhibited if my tempora location
were chosen repeatedly. It is not the specific vaue we should expect; the randomness assumption

entails that each time has the same probatiility as every other.

9.Thereason | require that dl these species exist now isthat | want to control for the obvious fact

mentioned above —that if | belong to a species at timet, the species can't go extinct until after t. Since
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Ledie slikelihood inequdlities (1) and (1*) go beyond this trividity, | want the ex

A

its effect.

10. Here | am using ideas consonant with

Sober (1987, 2001) for discussion.
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