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Exam Statistics (87015), summer semester 2022 
 
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!
 
_____________________________________________________________________________
_____________________________________________________________________________
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Friedrich-Alexander-Universität Erlangen-Nürnberg, Lehrstuhl für Statistik und Ökonometrie Klaus Scannerkorrektur, gültig bis

05.12.2022

A



MUSTER

Nich
t ausfü

llen!

Exam Statistics, summer semester 2022

___________________________________________________________________________

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.
 
 

 
 
The random variable  describes the daily number of customers at a nail salon and is Poisson
distributed with parameter . Each treatment at the nail salon costs 45 €. At the same time
the nail salon has fixed costs of 140 € per day. The daily profit of the nail salon is given by the
random variable :

                   

1.1 What is the expected value of , ?
(Hint: Think about what values  and  have in this setup.)

A 1445
B 450
C 310
D 10
E 590

 
 
A random sample of size  is obtained from a normally distributed population with known
variance  = 36. The sample mean is  = 19. Consider the null hypothesis  versus the
alternative hypothesis . The test statistic is given by .

1.2 Which of the following values is the corresponding -value?

A 1
B 0.9893
C 0.0107
D 0.9909
E 0.0091
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1.3 Independent of your answer in the previous question, assume that a hypothesis test resulted
in a -value of . What is the correct test decision for a signifiance level of ?

A Do not reject the null hypothesis because .
B Do not reject the null hypothesis because .
C Reject the null hypothesis because .
D Reject the null hypothesis because .
E Reject the null hypothesis because .

 
 

1.4 Which of the following statements about a continuous random variable  is in general not
correct?

A  

B   for all 
C Values of the probability density function are not probabilities.

D  

E  

 
 

1.5 Assume a 3-from-14 lottery where a player chooses three numbers from 1 to 14 (no
duplicates allowed). What is the probability to win the jackpot, i.e., the probability that the
player's numbers match those produced in the official drawing?

A 0.0012
B 0.0275
C 0.0119
D 0.2143
E 0.0027

 
 

1.6 Which of the following values corresponds to a Bravais-Pearson correlation coefficient that is
consistent with a highly positive linear relationship between two variables?

A -0.91
B 0.16
C 0.87
D -0.48
E 1.83
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1.7 Under which condition can a researcher identify causality from correlation in an experiment?

A By allowing participants to choose if they want to join the treatment or control group.
B It is not possible to identify causality from correlation in an experiment that involves human

participants.
C By assigning all participants to the treatment group.
D By assigning participants to a treatment and a control group based on a third variable such

as age.
E By randomly assigning participants to a treatment and control group.

 
 
A utility owns a large wind farm with many wind turbines. The company appoints a data scientist
to estimate the power production per wind turbine in mega watt (target variable) with the help of
a decision tree. The data scientist uses the following features: "wind speed" (in meters per
second), "location", "efficiency", and "rotor diameter" (in meters).

1.8 Which of the following statements about the given decision tree are not correct?

A The feature "wind speed" is the most informative feature in the given example.
B The feature "rotor diameter" only plays a role for wind turbines with low efficiency.
C The given decision tree is an example of supervised learning.
D One can expect a power production of 2.5 MW for a wind turbine that is exposed to wind

speed less than 30 meters per second, with low efficiency and a rotor that is more than 100
meters in diameter.

E One can expect a power production of 7.6 MW for a wind turbine that is exposed to wind
speeds of more than 30 meters per second and is located onshore.
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An  sample of size  is drawn from a normal distributed population that can be
characterized by the random variable  with expected value  and standard deviation .

1.9 What is the distribution of the sample mean?

A  
B  
C  
D  
E  

 
 
Consider the experiment of selecting a card at random from a standard deck and noting its suit:
clubs (C), diamonds (D), hearts (H), or spades (P). The sample space is

                    

and two possible events are

                   
                   

1.10 Which of the statements about the events   and  is not correct?

A  
B  
C  
D  
E  
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A survey among 100 students resulted in the following bar graph that displays the absolute
frequencies of the students' current semester:

1.11 Which of the following statements about the bar graph is not correct?

A The mode of the given data is 5.
B Less than half of the students studied three semesters or less.
C The share of students who are in the third semester equals the share of students who are in

their fourth semester.
D 18% of the sutdents are in their second semester.
E More than 55 students are in their fifth or sixth semester.

 
 

1.12 Which of the following features of a stock portfolio is ordinal scaled?

A Purchase price
B Performance rating ("high"/"medium"/"low")
C Name of the stock
D Dividend payed ("Yes"/"No")
E Current price
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The random variable  is normally distributed with unkown expected value  and known
variance . You collect an  sample of size  and calculate the sample mean .

1.13 Which of the following intervals corresponds to the two-sided 95% confidence interval for ?

A  
B  
C  
D  
E  

 
 
The log-likelihood function of a Poisson-distributed random variable  is given by

                   

1.14 Which of the following is the log likelihood estimator of ?

A  

B  

C  

D  

E  

 
 
Imagine you have a balcony with 8 plants. The probability that a plant survives your next holiday
is 35% and independent for each plant. The random variable  describes the number of
surviving plants on your balcony and is binomial distributed.

1.15 What is the probability that at least five of your plants survive your next holiday?

A 0.8939
B 0.1061
C 0.0253
D 0.9747
E 0.6250
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Consider five observations  of a feature :

1.16 What are the values of the median ( ) and the arithmetic mean ( )?

A  
B  
C  
D  
E  

 
 
There are five different beer manufacturers in the city of Nuremberg (manufacturer A, B, C, D,
and E). You suspect that the mean price for lager beer (  with ) differs between
the five manufacturers and want to test your suspicion with a hypothesis test (given a sample of
prices from different shops).

1.17 How are the null hypothesis and the alternative hypothesis commonly defined in this setup?

A   for at least one pair with   and 
B    and  for at least one pair with 
C    and 
D    and  for at least one 
E    and  for all 
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The following linear transformation represents the relationship between two random variables 
and :

                   

1.18 Which of the statements about the variable  is not correct?

A  

B  
C  

D  
E  

 
 

1.19 Which of the following statements about the (weak) Law of Large Numbers (LLN) is correct?

A The LLN states that the difference between the sample mean and the true mean converges
to a normal distribution as .

B The LLN states that the sample mean is normally distributed as .
C The LLN states that the difference between the sample mean and the true mean stabilizes

at some value >0.01 as .
D The LLN states that the distributions of a sequence of random variables coincide as .
E The LLN states that the sample mean and the true mean coincide as .

 
 
A farmer produces vegan and dairy butter. The random variable  describes the daily vegan
butter production in kg and is normally distributed with expected value  and standard
deviation . The random variable  describes the daily dairy butter production in kg and is
normally distributed with expected value  and standard deviation .  and  are
independent from each other.
The random variable  describes the farmer's daily total butter production in kg and is given by

.

1.20 What is the distribution of ?

A  
B  
C  
D  
E  

Friedrich-Alexander-Universität Erlangen-Nürnberg, Lehrstuhl für Statistik und Ökonometrie Klaus Scannerkorrektur, gültig bis

05.12.2022

A



MUSTER

Nich
t ausfü

llen!

 
 
Google conducts an annual pay equity analysis among its employees. The researchers collect
earnings data to analyze the direct effect of gender on annual earnings seperately for different
job groups (software engineers, data scientists, ...). In 2022 the study found that Google pays
men less than women in most job groups. Strikingly, the average salary of men for the whole firm
was substantially higher than that of women.

1.21 What can explain this phenomenon?

A This cannot be the case, the data used in the study must be flawed.
B Simpson's paradox
C The weak law of large numbers
D Poisson's paradox
E Glivenko-Cantelli theorem

 
 
A survey asked students for their gender (feature ) and if they own a car or not (feature ). The
following contingency table displays the relative frequencies of the students' answers:

1.22 What is the joint frequency of owning a car and being male?

A  
B  
C  
D  
E  

1.23 What is the value of ?

A 0.7900
B 0.4100
C 0.6203
D 0.5189
E 0.8367
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The random variable  describes the weight of suitcases at German airports with unknown
expected value  and unknown variance . In a job advertisement for aiport baggage handlers
the employer claims that the weight of suitcases is on average 18 kg.

A worker at the company doubts that claim and wants to test it with a hypothesis test. An 
sample of  suitcases resulted in a sample mean of  with sample variance .

1.24 What is the distribution under the null hypothesis of the test statistic  in the given example?

A  
B  
C  
D  
E  

1.25 What is the correct test statistic for the given hypothesis test?

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.
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Assume a work space in R Studio for the following questions. You have one data frame called df
in your environment. The data frame contains a sample of  countries and consists of the
following variables:

Row 1: Name of the country (country)

Row 2: Sugar consumption in gramms (sugar)

Row 3: Logged GDP per capita (log_gdp_pc)

Apart from the data frame df, the environment contains no other objects. The data frame
contains no missing values (NAs). The tidyverse package is loaded. Your analyses resulted in
the following scatter plot. The two lines denote the arithmetic mean of each variable,
respectively. Some data points are labelled with the corresponding country name.

2.1 Which of the following statements about the data shown in the scatter plot is not true?

A Norway and Switzerland have above-average GDP per capita and below average sugar
consumption.

B China and Japan have above-average GDP per capita and below-average sugar
consumption.

C The country with the highest sugar consumption also has the highest GDP per capita.
D The covariance between sugar and log_gdp_pc is positive.
E Ukraine has the highest sugar consumption among countries with below average GDP per

capita.
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2.2 Complete the following code

                  ggplot(data =  df, T(x =log_gdp_pc, y = sugar)) +
                        geom_U() +
                        geom_V(xintercept = mean(df$log_gdp_cap)) +
                        geom_hline(yintercept = mean(df$W))

to create a scatter plot for sugar consumption and log GDP per capita with two lines that
indicate the arithmetic mean of each variable.

(Hint: The code should return the same scatter plot as shown above without labels for country
names.)

A    T: axis             U:vpoint               V: hline              W: sugar
B    T: aes             U: point                V: hline              W: log_gdp_cap
C    T: df                U: point                V: vline              W: country
D    T: aes             U: point                V: vline              W: sugar
E    T: df                U: scatter             V: xaxis             W: sugar

2.3 Which of the following commands does not return Pearson's correlation coefficient between
sugar consumption and logged GDP per capita?

A cov(df$sugar, df$log_gdp_pc) / (sd(df$sugar) * sd(df$log_gdp_pc))
B cor(df$sugar, df$log_gdp_pc)
C cov(df$sugar, df$log_gdp_pc) / (var(df$sugar) * var(df$log_gdp_pc)
D cov(df$sugar, df$log_gdp_pc) / (sqrt(var(df$sugar) * sqrt(var(df$log_gdp_pc)))
E cor(df$log_gdp_pc, df$sugar)

2.4 Complete the following code to calulate the average sugar consumption in countries where
log GDP per capita is above 10.

                  df %>%
                        X(log_gdp_pc > 10) %>%
                        Y(Z(sugar))

A    X: select            Y: summarize             Z : mean
B    X: select            Y: mean                      Z : summarize
C    X: filter              Y: summarize              Z : df
D    X: mean            Y: filter                        Z : summarize
E    X: filter              Y: summarize              Z : mean
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Let  denote the number of packages of an online retailer that are damaged upon arrival. 
follows a binomial distribution. Quality control examines 500 packages for damages. The online
retail company knows from experience that 3% of their packages arrive with a damage.

2.5 Which of the following R codes returns the median of the distribution of ?

A qbinom(p = 0.5, size = 500, prob = 0.03)
B qbinom(p = 0.03, size = 500, prob = 0.5)
C pbinom(q = 5, size = 500, prob = 0.3)
D pbinom(q = 250, size = 500, prob = 0.03)
E dbinom(x = 250, size = 500, prob = 0.3)

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
___________________________________________________________________________

Standard Normal Distribution - Cumulative Distribution Function
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Binomial Distribution - Probability Mass Function
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Binomial Distribution - Cumulative Distribution Funcion
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Exam Statistics, summer semester 2022
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