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Exam Statistics (87015), winter semester 2020/21 
 
Dear student,
 
Please mark your answers to the single-choice questions on the answer sheet on the last page in
the following way:   
If you want to correct an answer, please completely color the wrong answer like:   
 
 
Please fill in your details below:
 
Surname                        : ___________________________________________________
 
Name                             : ___________________________________________________
 
Matriculation number  : ___________________________________________________
 
Study program              : ___________________________________________________
 
Room, Seat                   : ___________________________________________________
 
Examinor                       :  Prof. Dovern
 
IMPORTANT: Also mark your matriculation number on the answer sheet !
_____________________________________________________________________________
_____________________________________________________________________________
 
 
 
The following information may be entered by the examinor only:
 
 
_______________________________________________________________
 
                                                                                  Grade:
_______________________________________________________________
 
Signature examinor:
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Please read these instructions carefully:
 

All pages must remain together!
The exam consists of 30 single-choice questions in total, 5 of which are related to R.
Use the answer sheet on the last page to fill in your final answers. Entries in the question
section are not graded. 
Write your name and matriculation number clearly on the answer sheet and additionally mark
your matriculation number with crosses. 
Please use a dark ball pen on the answer sheet!
The exam duration is 90 minutes.
Additional material allowed: 

                  - Non-programmable calculator
                  - A handwritten cheat sheet (two-sided) in A4 format
 
 
Good luck!
 
_____________________________________________________________________________
_____________________________________________________________________________
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Exam Statistics, winter semester 2020/21

___________________________________________________________________________

Exercise 1: Single-choice questions
___________________________________________________________________________

Do not forget to mark your answers on the answer sheet and also fill in your name and
matriculation number on the answer sheet.

Note: Exercise 1 consists of 25 questions. You can reach 1 point per question. Each question
has only one correct answer. Mark the correct answer with a cross on the answer sheet.
There is no deduction of points for wrong answers.
 
 

1.1 What does the weak law of large numbers imply for a sequence of independent and
identically distributed random variables?
A The distribution of all sample moments converges to a standard normal distribution.
B Empirical and theoretical distribution functions converge.
C Sample mean and sample median converge.
D The variance of the sample mean, , converges to 0.
E The sample variance converges to 0.

1.2 Assume you have an identically and independently distributed random sample of size 
from a normal distribution and you estimate a confidence interval with a confidence level of

 for the population mean. Initially, you can assume that you know the population variance.
Which of the following changes does not make the confidence interval wider?
A The population variance increases.
B   decreases
C You lose knowledge about the population variance and have to estimate it from the data.
D The sample size increases to 
E All changes mentioned in the other options increase the width of the confidence interval.

1.3   is the cumulative distribution function of a random variable .  is the corresponding
probability density function. Which of the following statements is correct for any such
distribution?
A  
B  
C    for 
D  
E  
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Consider the problem of constructing a decision tree. The application is for a data set with output
variable   and three features , , and . There are ten observations available as a training
sample (listed below).

1.4 Which of the features yields the largest entropy gain (EG) if used to construct the sample split
at the root node of the decision tree?
A Feature 
B The provided information is not sufficient to answer this question.
C  
D Feature 
E Feature 

1.5 You have a data set with information about 150 features for  smartphone users and
want to group them into homogenous subgroups. Which of the following methods is the most
suitable for this task?
A Pearson's correlation coefficient
B Regression tree
C Decision tree
D Reinforcement learning
E K-means-clustering
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The random variable  is the work experience of employees (in years). The following graph
shows the distribution of  for the eleven members of a particular team:

1.6 What is the mode of this distribution?
A 7
B 5
C 6
D 8
E 4

1.7 An English-language computer keyboard consists of 26 letters + 40 symbols + 10 numbers =
76 signs (assuming that no capital letters are used). How many possibilities exist to create a
password that consist of three different signs?
A 438,976
B 70,300
C 421,800
D 180,120
E 228

Suppose the police conducts a general traffic control. Every driver on a particular street is tested
for their blood alcohol. Consider the following events:

T: "The test returns a positive indication for alcohol consumption"
A: "The driver consumed alcohol before driving"

The police knows the following characterisics of the alcohol test:
  |
  |

It is also known that the unconditional probability of a positive test result is 4.28%.

1.8 Which of the answers is correct?

 |  and  |
describe the probability of...
A a positive and negative test result.
B a true negative and false negative test result.
C a false negative and true positive test result.
D a true positive and true negative test result.
E a false positive and false negative test result.
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1.9 Suppose that the police also knows that 0.3% of all drivers consume alcohol before driving.
What is the probability that a driver with a positive test result consumed alcohol before
driving?
A  
B  
C  |
D  
E  |

1.10 Assign a measurement scale to the following three variables:
1. number of participants at an online conference
2. video quality (high, medium, low)
3. conference duration

A 1. nominal scale, 2. absolute scale, 3. ratio scale
B 1. interval scale, 2. ordinal scale, 3. absolute scale
C 1. absolute scale, 2. ordinal scale, 3. ratio scale
D 1. absolute scale, 2. nominal scale, 3. interval scale
E 1. ratio scale, 2. interval scale, 3. ratio scale

1.11 What is generally true when two events,  and , are statistically independent?
A  
B  
C  |
D  | |
E  

1.12  ,...,  are independently and identically normal distributed random variables with

expected value  and variance . What are the correct expressions for the expected value

and the variance of the sample mean, ?

A   und 
B   und 
C   und 
D   und 
E   und 
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In a random survey with  participants, the participants were asked to name their favorite
social network. It is also known that 80 participants are 30 years or older.

1.13 What is the share of participants that are under 30 years old and state that Youtube is their
favorite social network?
A  |
B  
C  |
D  |
E  

1.14 What is the share of participants that state that Instagram is their favorite social network
among those who are 30 years or older?
A  ,
B  |
C  |
D  
E  |

The random variable  describes the number of computers available in 10 randomly selected
households in Europe:

1.15 What is the span of the observed data?
A 1.7
B 9
C 10
D 4
E 5

1.16 What is the interquartile range of the observed data?
A 2
B 3
C 1
D 1.4
E 1.5
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The random variable  with unknown expected value  and unknown variance  describes the
monthly rental expenses in Euro of students in Nuremberg.
You ask 200 randomly selected students about their monthly rental expenditures and find that
the participants spend on average  on rent with a sample standard deviation of  = 60.

1.17 A friend of yours claims that  is 400 Euros. You doubt this claim and want to test it at a
significance level of  against a two-sided alternative.

What is the correct definition of the null hypothesis and the alternative hypothesis that you
would set up in this situation?
A  
B  
C  
D  
E  

1.18 What is the realized test statistic  and how is  distributed?

A   and 

B   and 

C   and 

D   and 

E   and 

The random variable : "Daily returns of an investment in Euro" is normal distributed with a
mean of 0 and a variance of 144, i.e. .

1.19 What is the return that the investor can expect to exceed on a random day with a probability
of 35%?
A 0.39 Euro
B 0.00 Euro
C 4.62 Euro
D 8.91 Euro
E 55.48 Euro

1.20 What is the probability that the daily return of the investment is above 30 Euros on a random
day?
A 25.33%
B 2.50%
C 99.38 %
D 40.13%
E 0.62%
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Consider the results of a math competition at a highschool of the following five pupils:

1.21 Calculate the correlation between the achieved rank and the age with the appropriate
measure.
A -0.67
B -0.99
C -0.90
D -0.43
E -0.50

Consider the following graphs:

1.22 Which of the three graphs (K - M) show proper directed acyclic graphs (DAGs)?
A Only L
B Only M
C K and L, but not M
D Only K
E K and M, but not L

The random variable : "Waiting time in days for the result of a Corona test" is Poisson
distributed with the parameter  = 2.

The related probability mass function is:

1.23 What is the probability that a person receives their test result on the same day as the test
day?
A 0%
B 27.07%
C 7.39%
D 13.53%
E 40.60%
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The amount of muesli in a box is normal distributed with a mean of 500g and a standard
deviation of 50g. Quality control in the muesli plant randomly selects 16 muesli boxes from the
production line.

1.24 Calculate the standard deviation of the sample mean.
A 12.5g
B 1.768g
C 156.25g
D 3.125g
E 50g

Look at the following probability mass function (PMF) of a binomial distribution with parameters 
and .

1.25 Which values for the two parameters are consistent with the shown PMF?
A  , 
B  , 
C  , 
D  , 
E  , 

Do not forget to mark your answers on the answer sheet and also fill in your name and
matriculation number on the answer sheet.
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___________________________________________________________________________

Exercise 2: Single-choice questions about  R
___________________________________________________________________________

Do not forget to mark your answers on the answer sheet and also fill in your name and
matriculation number on the answer sheet.

Note: Exercise 2 consists of 5 questions. You can reach 1 point per question. Each question has
only one correct answer. Mark the correct answer with a cross on the answer sheet. There is
no deduction of points for wrong answers.
 
 

2.1 The random variable  counts how often a 6 turns up when a fair dice is tossed three times.
 follows a binomial distribution with . Which of the following commands does not return

the probability of tossing a 6 two or more times, ?
A pbinom(q = 1, size = 3, prob = 5/6)
B dbinom(x = 2, size = 3, prob = 1/6) + dbinom(x = 3, size = 3, prob = 1/6)
C 1 - pbinom(q = 1, size = 3, prob = 1/6)
D 1 - dbinom(x = 0, size = 3, prob = 1/6) - dbinom(x = 1, size = 3, prob = 1/6)
E 1 - pbinom(q = 1, size = 3, prob = 5/6)
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Assume a work space in R Studio for the following questions. You have a dataframe called df in
your environment. The dataframe df contains information from  countries and consists of
the following variables:

Row 1: Name of the country (country)

Row 2: Per capita meat consumption in kg (pcmc)

Row 3: The per capita income in US dollars (pci)

Row 4: The natural logarithm of per capita income (ln_pci)

Row 5: An indicator variable that takes the value 1 for countries with above-average meat
consumption (pcmc_high)

Row 6: An indicator variable that takes the value 1 for countries with above-average per capita
income (pci_high)

Apart from the dataframe df, the environment contains no other objects. The dataframe contains
no missing values (NAs). The tidyverse package is activated. Your analysis resulted in the
following outputs:
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2.2 Look at the scatter plot of the logarithm of the per capita income and the per capita meat
consumption. Complete the command to create this plot.

                  ggplot(data = T, aes(x = U, y = V)) + geom_W()

A    T: df,              U: ln_pci,   V: pci,       W: bar
B    T: df,              U: pci,        V: pcmc,   W: point
C    T: df,              U: ln_pci,   V: pcmc,   W: point
D    T: dataframe, U: ln_pci,   V: pcmc,   W: scatter
E    T: df,              U: pcmc,    V: ln_pci,  W: bar

2.3 Look at the contigency table above. Which of the following statements is not true?
A More than 50% of the countries in the dataframe have above average per capita income.
B In most low-income countries the meat consumption is below average.
C The correlation between pcmc_high and pci_high is positive.
D There is no high-income country where the meat consumption is below the average.
E In exactly 50% of the countries the meat consumption is above average.

2.4 Consider the following sequence of commands:

                  df %>%
                    filter(pcmc > 60) %>%
                    summarize(mean(pci))

What is the ouput of this command?

A The per capita meat consumption of countries with above-average per capita income.
B The mean per capita income of countries with per capita meat consumption above 60kg.
C The median per capita income of countries with meat consumption less than 60kg.
D The countries with a per capita meat consumption above 60 kg.
E The mean meat consumption of countries with meat consumption above 60kg.

2.5 Which command produces a table with the relative frequencies of the variable pcmc_high?
A table(df$pcmc_high)
B table(df$pcmc_high) %>% length(df$pci_high)
C table(df$pcmc_high)/table(df$pcmc_high)
D table(df$pcmc_high)/length(df$pcmc_high)
E table(df$pcmc_high)/sum(df$pci_high)

Do not forget to mark your answers on the answer sheet and also fill in your name and
matriculation number on the answer sheet.
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___________________________________________________________________________

Distribution Tables
___________________________________________________________________________

Poisson Distribution - Probability Mass Function
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Standard Normal Distribution - Cumulative Distribution Function
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Standard Normal Distribution - p-Quantiles
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Musterlösung

Exam Statistics, winter semester 2020/21

1.1  A  B  C  D  E

1.2  A  B  C  D  E

1.3  A  B  C  D  E

1.4  A  B  C  D  E

1.5  A  B  C  D  E

1.6  A  B  C  D  E

1.7  A  B  C  D  E

1.8  A  B  C  D  E

1.9  A  B  C  D  E

1.10  A  B  C  D  E

1.11  A  B  C  D  E

1.12  A  B  C  D  E

1.13  A  B  C  D  E

1.14  A  B  C  D  E

1.15  A  B  C  D  E

1.16  A  B  C  D  E

1.17  A  B  C  D  E

1.18  A  B  C  D  E

1.19  A  B  C  D  E

1.20  A  B  C  D  E

1.21  A  B  C  D  E

1.22  A  B  C  D  E

1.23  A  B  C  D  E

1.24  A  B  C  D  E

1.25  A  B  C  D  E

2.1  A  B  C  D  E

2.2  A  B  C  D  E

2.3  A  B  C  D  E

2.4  A  B  C  D  E

2.5  A  B  C  D  E
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