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Open questions

ALWAYS MOTIVATE YOUR ANSWERS AND WRITE NEATLY.

1. Scientists measure the temperature in a lava flow. The temperature measurements have a
normal distribution with unknown expectation g4 (in Celsius) and known variance 0124 =4.

To improve the measurements, 6 repeated measurements are performed giving an average
value of g = 967.6.

(a) (3 points) Compute the two-sided 95% confidence interval for 4.
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The scientists acquired a new thermometer. The measurements of the new thermometer follow
a normal distribution with unknown expectation pp (in Celsius) and unknown variance op.
The temperature in a lava lake is measured 8 times, giving an average value rg = 1043.8 and a
sample standard deviation sg = 1.52.

(b) (3 points) Compute the two-sided 99% confidence interval for pp.
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2. A t-test for the null hypothesis Hy : u = 15 is performed by means of a dataset consisting
of n = 25 measurements. The sample mean is 16.5 and the sample variance is 9. The
significance level of the test is 0.01.

(a) (3 points) Decide whether the null hypothesis is rejected in favour of Hy : pu # 15.
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(b) (3 points) The analysis is repeated with the alternative H; : u > 15. Decide whether
the null hypothesis is rejected when using this alternative.
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3. Assume two measurement devices can measure the speed of a tennis serve. Assume the
measurements from the two devices are realizations of two random variables X; and X5.
Suppose X; and X5 are independent with E[X;] = E[X5] = p, where p is the true speed,
and that the variances are given by Var(X;) = 9 and Var(X3) = 16.

(a) (2 points) Consider the weighted average X, = aX; + (1 — o)Xy, for a € [0,1]. Show
that X, is an unbiased estimator for p.
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(b) (2 points) Compute the variance of X.
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(¢) (2 points) Find the value o that minimizes the variance of X,.
If you did not solve part (b) you may assume that Var(X,) = 75a% — 96a + 75.
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