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Tentamentsskrivning i Statistisk slutledning MVE155/MSG200, 7.5 hp.

Tid: 7 juni 2017, kl 14.00-18.00
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) A stratified random sample of 700 households in a community was selected to estimate
the mean µ of home improvement expenditures (in US dollars) last year. The strata sizes and
sample results were as follows.

Stratum Stratums size Sample size Sample mean Sample st. deviation
1 12000 300 480 200
2 6000 150 380 150
3 10000 250 510 180

(a) The strata employed were geographic areas. Why does such a stratification design make
sense?

(b) Give a point estimate of µ and compute its standard error.

(c) The difference between the largest and the smallest sample means is 130. Is it statistically
significant?

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

Parameter Point estimate Standard error
β0 2.38250 1.30464
β1 0.56714 0.09719
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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) Compute a prediction interval for the arthritis incidence in a district with 20 percent of
people being older than 65.

3. (5 points) Consider the following random sample of size 6

x1 = 1.42, x2 = 0.58, x3 = −0.36, x4 = 3.76, x5 = 2.36, x6 = −1.76.

(a) Find a point estimate for the population median.

(b) Explain how would you estimate the standard error of your point estimate using a computer.

(c) The interval (−1.76, 3.76) can be viewed as a 94% confidence interval for the median. Ex-
plain.

4. (5 points) Respond to the following.

(a) I have two batches of numbers and I have a corresponding x̄ and ȳ. Why should I test
whether they are equal when I can just see whether they are or not?

(b) Using the t-distribution is ridiculous. It is valid when the populations are normal and have
equal variance. If the samples were so small that the t-distribution were practically different from
the normal distribution, you would be unable to check these assumptions.

(c) A study of nearly 4000 elderly North Carolinians has found that those who attended re-
ligious services every week were 46% less likely to die over a six-year period than people who
attended less often or not at all, according to researchers at Duke University Medical Center.

(d) The following table shows admission rates for the six most popular majors on the Berkeley
campus.

Major Male applicants % admitted Female applicants % admitted
A 825 62 108 82
B 560 63 25 68
C 325 37 593 34
D 417 33 375 35
E 191 28 393 34
F 373 6 341 7

If the percentages admitted are compared, women do not seem to be unfavorably treated. But
when the combined admission rated for all six majors are calculated, it is found that 44% of the
men and only 30% of the women were admitted.

5. (5 points) Let the unknown probability that a basketball player makes a shot successfully be p.
Suppose your prior on p is uniform on [0, 1] and that she then makes three successful shots in a row.

(a) What is the posterior density of p? What are your assumptions?

(b) What would you estimate the probability that she makes a fourth shot to be?

(c) What is a clear advantage of using the Bayesian approach for this type of settings?

6. (5 points) The table below gives the energy use of five gas cooking ovens for seven menu days.
The units are equivalent kilowatt-hours: 0.24 kwh =1 ft3 of natural gas.
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Menu day Oven 1 Oven 2 Oven 3 Oven 4 Oven 5
1 8.25 8.26 6.55 8.21 6.69
2 5.12 4.81 3.87 4.81 3.99
3 5.32 4.37 3.76 4.67 4.37
4 8.00 6.50 5.38 6.51 5.60
5 6.97 6.26 5.03 6.40 5.60
6 7.65 5.84 5.23 6.24 5.73
7 7.86 7.31 5.87 6.64 6.03

(a) Describe in detail an appropriate normal theory additive model. What are the main effects?
Mention a number of possible noise factors.

(b) Clearly state two null hypotheses relevant for this data set, as well as their alternatives.
Which one of the null hypotheses is more of interest? Explain.

(c) Explain how a normal probability plot should be constructed to verify the normality as-
sumption of the model.

(d) A relevant non-parametric test applied to this data using Matlab resulted in the P-value
= 4.3695e-05, and something called

meanranks: [4.8571 3.4286 1 3.6429 2.0714].

Explain how the test works and the role of the vector meanranks.
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