
Tentamentsskrivning: Statistisk slutledning 1

Tentamentsskrivning i Statistisk slutledning MVE155/MSG200, 7.5 hp.

Tid: 21 augusti 2017, kl 8.30-12.30
Examinator och jour: Serik Sagitov, tel. 031-772-5351, rum H3026 i MV-huset.
Hjälpmedel: Chalmersgodkänd räknare, egen formelsamling (fyra A4 sidor).
CTH: för “3” fordras 12 poäng, för “4” - 18 poäng, för “5” - 24 poäng.
GU: för “G” fordras 12 poäng, för “VG” - 20 poäng.
Inclusive eventuella bonuspoäng.

———————————————————————
Partial answers and solutions are also welcome. Good luck!

1. (5 points) Suppose you have got a sample of 4 independent observations (1, 4, 4, 4) from an
unknown distribution. You are interested in the distributions of the sample median M̂ and sample
mean X̄.

(a) Compute the sample median and the sample mean for the given sample. In what sense
these numbers are realizations of two random variables?

(b) The are five possible outcomes (after ordering) for a non-parametric bootstrap drawing
from this sample:

(4, 4, 4, 4), (1, 4, 4, 4), (1, 1, 4, 4), (1, 1, 1, 4), (1, 1, 1, 1).

Compute the correspondig five probabilities.

(c) Find the distributions of the sample median and the sample mean using (b).

(d) Compute the means for the distributions in (c) and compare them to the answers in (a).

2. (5 points) A multiple regression model

E(Y ) = β0 + β1x1 + β2x2 + β3x3

was used to explain the arthritis incidence measured by the the number of cases per 1000 inhabi-
tants. Three explanatory variables were

x1 = percent of population over 65 years old,
x2 = number of physicians (per 1000),
x3 = mean disposable income for the people over 65 (in thousands of US dollars).

A computer output for data collected in 13 different districts, has given four least squares estimates
and their standard errors:

Parameter Point estimate Standard error
β0 0.43914 1.57976
β1 0.46963 0.11035
β2 1.49976 0.67926
β3 0.05921 0.08163

The sum of squares were computed to be: total = 28.51451, residuals = 4.41567, regression =
23.99884.

(a) Find 95% confidence intervals for β2 and β3. What are your conclusions about the choice
of explanatory variables?

(b) For the simple regression model with a single explanatory variable x1, the same data gave
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Parameter Point estimate Standard error
β0 2.38250 1.30464
β1 0.56714 0.09719

The sum of squares for the residuals = 6.96186. Compare the multiple regression model to the
simple regression model using the coefficient of determination.

(c) What is the difference between a confidence interval and a prediction interval? Compute
a prediction interval for the arthritis incidence in a district with 20 percent of people being older
than 65 (compared to 15 precent as the sample mean).

3. (5 points) A randomized double-blind experiment compared the effectiveness of several drugs
in ameliorating postoperative nausea. All patients were anesthetized with nitrous oxide and ether.
The following table shows the incidence of nausea during the first four hours for each of several
drugs and a placebo.

Number of patients Incidence of nausea
Placebo 165 95
Chlorpromazine 152 52
Dimenhydrinate 85 52
Pentobarbital (100 mg) 67 35
Pentobarbital (150 mg) 85 37

(a) Compare the drugs to each other and to placebo.

(b) Explain your choice of the statistical testing procedure and the underlying assumptions.

(c) Is the difference between the two dosages of Pentobarbital statistically significant? Explain.

4. (5 points) Respond to the following.

(a) Explain the multiple comparison (multiple testing) problem.

(b) What are the advantages of stratified sampling?

(c) When a retrospective study is appropriate?

(d) Why the analysis of the residuals is important when you apply ANOVA, or linear regres-
sion, or a t-test?

5. (5 points) It is known that if a single observation x comes from an exponential distribution
with a parameter ρ, and ρ has a gamma distribution with parameters (α, λ), then the conditional
distribution of ρ has a gamma distribution with parameters (α+ 1, λ+ x).

(a) Find the posterior distribution after a second observation y is collected from the same
exponential distribution.

(b) Suppose x = 3.2, y = 7.3, α = 2, and λ = 1. What a prior distribution would you use for
a forthcoming third observation?

(c) Using the data from (b) find the posterior mean estimate of ρ. Reminder: the mean of the
gamma distribution with parameters (α, λ) is µ = α/λ.

6. (5 points) The following data gives the amount of time (in minutes) it took a certain person to
drive to work, Monday through Friday, along four different routes.
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Route Mon Tue Wed Thu Fri
1 22 26 25 25 31
2 25 27 28 26 29
3 26 29 33 30 33
4 26 28 27 30 30

(a) Using simple graphs, describe the observed differences between the days of the weeks and
the four routes.

(b) How would you justify the experimental design chosen for this study?

(c) Fill in the missing values into the ANOVA table for the data above.

Source SS df MS F Prob>F
- 73.2 - - - 0.0021
- 52.8 - - - 0.0038

Error 27.2 - -
Total - -

(d) State two relevant pairs of null and alternative hypotheses. Which statistical conclusions
follow from the ANOVA table?



Tentamentsskrivning: Statistisk slutledning 4



Tentamentsskrivning: Statistisk slutledning 5



Tentamentsskrivning: Statistisk slutledning 6


