EXAMINATION: Tentamensskrivning i Matematisk Statistik (TMS061)
(TM3060)
Time: Thursday 30 August 2007

Jour: \/"ﬂ(’&a-r Olsbe CFrB0 - GYBYLe

Aid: You are allowed to use a scientific calculator and a haif page (both
sides) of hand written notes

Lab: Depending on the performance in the lab 0-5 points will be added to
your test score to provide with your final score.

Grade: You need points for 29 for 5, 22 points for 4 and 15 points for 3.

Motivate all your answers. Good Luck!

1) a) P(B|A) = P(BJA') = 0.2. Compute P(B). (4’ = complement to
A).

b) Var(X) = 1.5. Compute Var(2 - X).

c) X is Po(A). Explain why 2X cannot be Po(2)). (6p)

2) Let X, Xs,..., X, be a random sample,
a) What conditions do X;, Xs,..., X, have to satisfy?

b) If Xy, Xs,..., X, are additionally normally distributed N(p, %)
what is the distribution of X7

¢) Find E(X), Var(X)?
d) State the Central Limit Theorem.

(5p}
3) X is a geometric random variable with parameter p if PlX =z} =
p(1=-p}* ' z=1,2,3,.. .. For which pis P(X <2} > 0.75? {4p).

I y iy



4) Consider the following frequency table:

I Values | 0 | 1 2 131415
Observed frequency | 75 | 140 | 108 1 66 | 9 | 2

i
I

Based on 400 observations is a binomial distribution B(5,0.3) an ap-
propriate model? Perform a x* test with & = 0.05. (5p)

5} Let X be a random variable with probability density function
PX=z)=(z-1)p*(1~p)* 2 2=203,. ..
Find the maximum likelihood estimator of p. (5p)

6) The probability density function for the time X it takes to assist a

Gz

customer is f(z) = ¥=£ 0 < z < 10.
a) Compute E(X) and Var(X).

b} For another customer Y the time is 8 + X. Compute £(Y) and
Var(Y).

{4p)

7) Two different materials can be used for a mechanical construction. To
decide which material to use five samples from each material have been

tested. The results follow:

Material 1: 5.60,9.92,6.08,5.53,7.30
Material 2: 4.26,4.47,6.79,6.20, 6.61

Provide with 2 confidence interval for the difference between the WO
materials at a confidence level o = 0.05. State clearly all the NECessary

assumptions.

(4p;

D



8) Six tests for one type of material gave (in kp/mm?)
6.7,7.5,7.2,73,6.9,7.6

Suppose that the sample is from a normal population with mean value
p. Test Hy : p = 7 against Hy : p > 7 at significant level o = 0.05.

(3p)
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