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Solution for exercise 6.3.14 in Pitman

We have immediately
P(}(1 — xl,XQ =19,... ;Xn = xn) — Hle<1 . p>1*X¢ — p2?=1 Xz(l . p)n*Z?:1 X;

The posterior density of p given X1 = z1, Xo = x9,..., X,, =z, is
f(p;X1 =$1,X2=$2,~-7Xn=l‘n)
f(X1 :I‘l,XQ:LUQ,...,XnISCn)

X =2, Xy =2, X = a0p) f(p)
Jy F(X0 =21, Xs = 2a,..., X, = @0[p) f(p)dp

Inserting the previous result to get

f(p|X1 :xlaXZZwa"aXn:xn) =

pri= i1 — p) i X f (p)
Jy PEE (L = p)r X f(p)dp

which only dependes on the X;’s through their sum. Introducing S, = >, X; we
rewrite

f(p|X1 =$17X2=$2,-~7Xn=%) =

f(p|X1:l'l,XQ:I'Q,...,Xn:fEn):

We note that if the prior density of p f(p) is a beta(r, s) distribution, then the
posterior distribution is a beta(r + Sy, s +n — S,) distribution.



