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Samclaimsthathis analysiscorrespond$o the casewhere N > 1 andp = pmax- So,we’ll gothroughthe
derwvationwith this carefullyin mind. We wantto constructthe posteriorprobability

PIN > 1&p = pmax|iolp(po) 1)
p[N > 1&p = pmax] ’

PlpolN > 1&p = pmax] =

where
PIN > 18p = ] = [ {PIN 2 189 = prsaslpiolp (o)} it @

andp(uo) is theprior on py.
Usethegenerapropertyof probabilitiesP(A&B) = P(A|B)P(B) to write

P[N > 1&P < pmax'NO] = P[p < pmax|N > 11NO]P[N > 1|N0] . (3

Theprobabilitythatthe signalto noiseratiois lessthanor equalto pmax givenatleastoneobseredeventis

Plp < pmax|N > 1, 0] = { i Po(Nluo)c’o(p)N}/(l —e 1)
N=1
- {eXP[—Mo(l — eo(p))] - eXP[—MO]}/(l ey (4)
and
P[N > 1|pg]l =1—eHo . (5)

Now substituteEgs. (4) and(5) into Eq. (3) to get

{explpo(1 = colp))] — expl—po]
(1 — e—Ho)

P[N > 1&p < pmax|po] = (1—e™#). (6)

Notethat P[N > 1&p < 0|uo] = 0 asit shouldin this case.Finally, we candifferentiatethis with respect
tO pmax t0 get
p[N > 1&p = pmax‘/j'o] = MOpO(pmax) eXp[—Mo(l —Co (pmax))] (7)

Usinganimproperuniform prior p(uo), we find that

P[N()'N > 1&p = pmax] = ,UIO[l - CO(Pmax)]ze_uo(l_co(pmax)) (8)



which is identicalto theright handside of Eq. (19) of the notesby Brady and Creighton. The cumulatve
probabilityp thatu is lessthany, is then

p=1-— e—up(l—co(pmax))[l + pp(1 — co(Pmax))] - 9)
Whenp = 0.9, we arrive attheformulaquotedby Allen etal., i.e.

3.890

e(pmax)T ’ (10)

Rgoy =

andtherateestimateugy = 11.788.
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