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b
F(@:0) = (0 + 1)z’ Lo\ (2)
F0; ) = [[(0 + Dl Tor ()
f(0;7) = (0 + 1)"(H 2i)" Iso(minz) L (max(x))
log(f(0; ) = nlog(@ +1) + 0 Z log(z;)
Olog(/(6; 7)) log(gé(?ﬂ; z) =nl/(0+1)+ ; log(zx;)
0=n/(0+1)+ Zlog(xi)
0+1) Z log(z;) = —n
0= —n/ Zlog(xi) —1
= 10/ — 2.429503 — 1
= 3.110
29

Fa;0) = S~/
FO:3) = [ Ge /@
log(f(0; 7)) = > log(x;) —nlogh — Y " x7/(20)

dlog(f(0; 7))

i =-n/0+> x}/(26°)
0=-n/0+> x7/(20°)
nb =Y " a7/2
0=> x}/2n

0 = 1490.106/20 = 74.51



b
Median medz is such that fomm f(z;0)dx = 0.5 so :

/ edmfe_mz/(%)dx =05
0 9

m

[_efzz/m)] edr = 0.5
_e—medafz/@g) +1=05
e—medz?/(20) — (5
—medz” /(20) = log(0.5)
medx = \/—1og(0.5)(20)

= +/2log(2)6

medz = \/21og(2)0

medx = /210g(2)74.51 = 10.163

42
_ 1 [ 9log(f(X5A))
FXGN) = e k!
k
log(f(X; ) = X log(A\) — A — Z log i
dlog(f(X;A))
s =X/A-1
1% Plog(‘gw} —V(X/A—1)
=1/\?V(X)
=1/ =2""1
b

V(T) > 1/(nI(N) = 1/(nA7")
=A/n



dlog(f(X;)\)
T = Z:XZ/)\ —-—nNn

0= ZXZ/S\—’I’L
d
E\) =E(X) =)\
V() =V(X)
=A/n=1/(nl(\)
43

(y) =n

) [/0y1/9dt]”—11/9
gn(y) =nly/0]"'1/6

(y) =n

50 6/0 ~ B(n,1) and thus E(§) = 0E(0/0) = 0n/(n+ 1) and V(0) = 602V (0/0) = 0*n/((n + 1)2(n + 2))
0

= (n+1)/nb
B(0) = (n+ 1)/nE(@))
=(n+1)/n(n/(n+1)0) =0

V(0) = (n+1)%/n?V(6)
= (n+1)%/n*0?n/((n+1)*(n+2))
= 0%/(n(n+2))



310g(?(9;(;9)) _
v |2 o

V(T) < 1/(nI(0)) = 6*/n

(o}

Since @ is a factor in the bounds of the distribution, Cramer-Rao does not hold.

44
a

flas) = e

log(f(z; 1)) = —log(p) — =/

(W = 1)+

v [alog(f(l’;u))]

= *n//HrZXi/Mz
S() =0
0=—n/ii+ Xi/pi

=Y Xi/n=X



d

It is an efficient estimator because it achieves the C-R lower bound
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A(X
flx]a, ) = @) g e AT

fla A7) = (f\ak)

_ H o 1 —>\Zl)7
1—\ Ly
\na a—1
= Ty lH ] o

log(f(a, A | Z)) = nalog A —nlogT(a) + ( — 1) Zlogxl—)\le
c
log(f(a, A | Z)) = nalog A —nlogT(a) + (w — 1) Zlogwl—/\sz
dlog(f(a, A | 7))
e =nlog — n/T(« 4—2:10g33Z
dlog(fla, A [ T)) ‘
B\ = na/A ;ml
d
x=scan (

"http://www.uio.no/studier /emner/matnat/math/STK2120/v13/illrain .dat",
na.strings="«")

x=x[!is .na(x)]

png("ex7hist .png")

hist (x)

dev. off ()

alpha = seq(0.35,0.55,0.005)

lambda = seq(1,3,0.05)

loglik = matrix (nrow=length (alpha),ncol=length (lambda))

n = length(x)

sumx=sum (x )

sumlogx = sum(log(x));

for(i in 1:length(alpha))

for(j in 1:length(lambda))

loglik [i,j] = n*alphai]=*log(lambda[j])+(alpha[i]—1)%sumlogx—lambda|j]*sumx—n*log (gamma(alj
lik=exp(loglik)

png("extra7persp.png")

persp (alpha ,lambda, lik ,theta=330,phi=45,shade=1,zlab="1ik")
dev.off ()

png("extra7image .png")
image (alpha ,lambda, lik , col=gray ((0:32)/32))
dev. off ()
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