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Please read the following information before you start answering. Please make sure that your 

copy of the problem set is complete. The answers shall be given on a separate sheet. The 

exam contains 20 multiple choice problems. All 20 problems count equally to the final grade. 

There is only one correct answer for each question. For each question you should only check 

off one alternative. If you check off for the wrong alternative, choose not to check off an 

alternative or you check off more than one alternative for one question you will receive 0 

points for that question.  

Good luck! 

 

Exercise 1 

 

This is a histogram and a corresponding boxplot for the number of weeks needed to knit a 

jumper. Which statement is wrong:  

A The distribution is skewed.  

B The distribution has got several outliers or extreme values.   

C The mean and standard deviation are good summary measures for this distribution.   

D The distribution is unimodal. 



Exercise 2 

The following R output shows descriptive statistics for the same data, but registered in days 

instead of weeks. Which statement is correct:  

    Min.  1st Qu.   Median     Mean  3rd Qu.     Max. sd          

  2.5000   7.0000  14.0000  63.6100  58.0000 520.0000 116.4596 

A The knitters in the survey knitted 95% of the jumpers within 7-58 days. 

B The knitters in the survey knitted 50% of the jumpers within 7-58 days. 

C The knitters in the survey spent more than 63 days on 50% of the jumpers. 

D None of the jumpers were finished in less than a week.   

Exercise 3 

What is the variance for the observations (the number of days needed to knit a jumper) in 

Exercise 2? 

A  13563  B 10.8   C 51  D 517.5 

Exercise 4 

If you are informed that the mean duration of a hospital is 3 days, and the standard deviation 

is 4 days, how does the distribution of such data look like:  

A It is symmetric around the mean 

B It is impossible to know 

C It is skewed with a heavy tail to the right 

D It is skewed with a heavy tail to the left 

Exercise 5 

Which statement is wrong:  

A In a normal distribution, 50% of the values are between 𝜇 − 1 ∙ 𝜎  and 𝜇 + 1 ∙ 𝜎 

B In a normal distribution, 68% of the values are between 𝜇 − 1 ∙ 𝜎  and 𝜇 + 1 ∙ 𝜎 

C In a normal distribution, 90% of the values are between 𝜇 − 1.645 ∙ 𝜎  and 𝜇 + 1.645 ∙ 𝜎 

D In a normal distribution, 95% of the values are between 𝜇 − 1.96 ∙ 𝜎  and 𝜇 + 1.96 ∙ 𝜎 

Exercise 6 

An IQ measurement comes from a N(100,15)-distribution; i.e. a normal distribution with 

mean 100 and standard deviation 15. If your IQ score is 110, then you are  

A Smarter than 75% of the population. 

B Smarter than 68% of the population. 

C Smarter than 50% of the population. 

D Smarter than 90% of the population. 



Exercise 7 

The figure shows growth curves (i.e. 

the association between growth and 

age), based on the growth study in  

Bergen (BGS), the SYSBARN-survey, 

and WHO’s international growth 

curves for boys and girls in the age 0-

5 years.  

The lines are the 2.5, 50 and 97.5 

percentiles.  

The figure is from Tidsskriftet for 

Den norske legeforening  

2009;129: 281-6 

Use the lines from the BGS study (the 

solid lines) to identify which 

statement is wrong:  

A 95% of 2-year-old girls weigh 

between 10 and 15.3 kg 

B Over 50% of 2-year-old girls 

weigh more than 12 kg 

C The mean weight for 2-year-

old girls is similar to the 

median weight for 2-year-old 

girls  

D 95% confidence interval for 

the expected weight for 2-

year-old girls is [10,15.3] 

Exercise 8 

In a study of children’s developmental stages, American researchers made a questionnaire 

which gave a total score for each child. This score was compared to the scorings in a sample 

of American children, and calibrated to follow a N(50,10) distribution. If a score less than 30 

is considered to reflect deviating development, what is the corresponding standardized score, 

the z score?   

A 2  B 20  C -2  D -20 

  



Exercise 9 

If we collect enough data, i.e. if the sample size n becomes large enough, three of these 

statements will always be true. Which will not? 

A The distribution of the mean will be a normal distribution.  

B The histogram of the data will display a normal distribution.  

C The mean in the data will be more and more similar to the expected value in the 

population.  

D The histogram of the data will look like the distribution in the population.  

Exercise 10 

Consider two random samples, one with n=25, with a corresponding mean  �̅�25, and standard 

deviation  𝑠𝑑25, and one with n=100, with a corresponding mean  �̅�100 and standard deviation 

𝑠𝑑100. The histograms for both samples look fairly symmetrical. Then, three of the following 

statements are correct. Which is not?   

A The means in the two samples are of similar size.  

B The standard deviations in the two samples are of similar size.  

C The percentiles in the two samples are of similar size.  

D The estimation errors (standard deviation) of the two means are of similar size.  

Exercise 11 

Bias is systematic error in results, due to flaws in the study design. Which statement is wrong:  

Bias arises when 

A An experimental design does not have a control group.  

B An analysis of an observational design does not take into account confounding 

variables (“Lurking” variables) . 

C The assignment to different groups in an experimental design is not randomized.  

D The sample size is not large enough. 

Exercise 12 

A university lecturer wants to study the effect of teaching strategies on different personality 

types. He screens the students and divides them into two groups, by flipping a coin. He offers 

conventional teaching to one half of the students, and applies a new teaching strategy to the 

other half. This study design is  

A An observational design  

B A double-blind experiment 

C A randomized trial with control group 

D A matched design 



Exercise 13 
In which of the following situations will it be reasonable to use the correlation coefficient as a 

summary measure for the relation between the two variables?  

A B C D 

    
 

Exercise 14 

  

The empirical correlation between rectal measurements of body temperature, and body 

temperature measured in the ear (shown in the figure) is one of these numbers. Which?  

A 0.98   B 0.2  C -0.65  D 0.7 

Exercise 15 

A discrete random variable X takes the values 4 to 10 with probabilities given in the table:   

x 4 5 6 7 8 9 10 Sum 

P(X=x) 0.02 0.09 0.24 0.31 0.26 0.06 0.02 1 

 

The expected value of X,  𝜇𝑋, is then: 

A 7.0   B 6.5  C 7.5  D 6.8 

Exercise 16 

For variable X given in the previous exercise, the standard deviation is:  

A 1.5  B 2.0  C 1.0  D 1.2 



Exercise 17 
Variable X in the previous two exercises shows the distribution of the size of women’s shoes, 

measured in American shoe sizes. Let the variable Y be the size of women’s shoes, measured 

in European shoe sizes. Then, Y = X + 30.5. What statement is wrong:  

A E(Y) = 𝜇𝑌 = 37.5   

B X and Y are correlated. 

C The standard deviation of Y equals the standard deviation of X  

D The standard deviation of Y is bigger than the standard deviation of X 

Exercise 18 

In a probability model, where S is the sample space, A and B are mutually exclusive events, 

and P(A) > 0 and P(B) > 0, one of the statements are wrong:  

A P(S) = 1 

B P(A
C
) = 1 – P(A) 

C P(A or  B) = P(A) + P(B)  

D P(A and B) = P(A)·P(B)  

Exercise 19 

In two blind-tests of chocolate and cola, we define the events A and B as 

A: Student guesses correct chocolate, and 

B: Student guesses correct cola.  

P(A) = 0.7, P(B) = 0.6, and  P(A and B) = 0.4 Which statement is wrong: 

A P(A
C
) = 0.3  

B P(A
C 

and  B
C
) = P(A

C
) ·P(B

C
) 

C P(A
C 

and  B
C
) = 1 - P(A or  B)  

D P(B
C
) = 0.4 

Exercise 20 

Type 2 diabetes is an increasing problem world-wide, and there are continuous discusssions 

about how to diagnose the disease. A diagnostic test in which HbA1c  ≥ 7% in a blood sample 

indicates diabetes, was rejected by the WHO in 2006. In this exercise, you will do 

calculations related to this. Assume that 8.5% of the world’s population has got type 2 

diabetes (numbers from 2014), that the proportion of diabetic people who gets a positive 

HbA1c test is 0.78, and that the proportion of healthy people who gets a positive HbA1c test 

is 0.15. What is the probability of having type 2 diabetes, given that your HbA1c test is 

positive?  

A 0.33  B 0.22  C 0.07  D 0.85 

The end. 


