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Oppgave 1

Let X ~ N(p,0?%) and Y ~ N(u,20%) and assume X and Y to be independent. We want to
estimate p from observed values for X and Y. The following to estimators have been proposed,

X+l X+ 5V
S I

Which of the two estimators would you prefer? Give reason for the answer!
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Oppgave 2
Let X1, X, ..., X,, be arandom sample from a continuous distribution with probability density
function P

re "

It is given that E[X] = 28 and Var[X] = 232, The value of the parameter § is unknown and
should be estimated.

a) Explain briefly how the moment estimators are defined in general (when the model has
r unknown parameters 01,0, ...,0,).

Show that the moment estimator for the parameter § in the distribution above is given

by
~ 1

b) Show that Z; is x? distributed with four degrees of freedom.

Show /explain why 4n§ /B ~ x3.. In particular specify known properties for the y? dis-
tribution you are using to make this conclusion.

We want to use observed values for Xi, X5, ..., X, to test whether it is reasonable to claim
that 3 > 3y, where (3, is a given number.

c) Write down H, and H; for this situation. Chose a test statistic and work out the corre-
sponding decision rule with level of significance equal to «.

What is the conclusion of the test if Gy =2, n =10, Y 1", x; = 25.87 and a = 0.05.

d) Work out an expression for the power curve for the test statistic found in the previous
item (find an expression for general 3y, n and «).

For By = 2, n = 10 and a = 0.05, for what value of (3 is the power equal to 0.997 Give
also a precise description of the event that has probability 0.99 here.
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In this exercise we will consider a regression model that is somewhat modified relative to what
is discussed in the textbook. Assume we have pairs of variables (x1,Y}), (z2,Y2),. .., (zn, Yy)
where x1,xs,...,x, are considered not stochastic, whereas Y7,Y5,...,Y,, are assumed to be
independent stochastic variables with

Y; ~ N(a + By, agati).

Thus, the variance of Y; is assumed to be proportional to z;. In this exercise we will assume
the parameter value o2 to be known, whereas the values of the two parameters a and 3 are to
be estimated from the available data.

a) Work out the maximum likelihood estimator (MLE) for a and # and show that they can
be written on the form

YYyiig XL

a:Y—Bf and //6\: T ,
xZizla—n

y — 1§77 . F— 1§77 .
where Y = =3"" Yiand T = - > 1", 2.

b) Show that 3 is unbiased and show that

2 1 Z" 1

A o n i=1 z;
Var[f3] = ;0 . PR— .
z (; 21 x—) -1

c) What is the probability distribution of /3? Give reason for the answer, and specify in
particular any known properties you are using to make the conclusion, and explain why
these can be used in this situation.

Work out a (1 —a) - 100% confidence interval for .



