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Exam Statistics (87015), winter semester 2021/2022 
 
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!
 
_____________________________________________________________________________
_____________________________________________________________________________
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Exam Statistics, winter semester 2021/2022

___________________________________________________________________________

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.
 
 

1.1 Feature  is the price (in Pound Sterling) for one cafe latte in London. Feature  is the price
(in Yen) of one cafe latte in Tokio. The following values are known: , , 
and .

Calculate the values of an appropriate measure that allows to compare the dispersion of both
features,  and , in a meaningful way. Decide for which feature the value is higher.

A It is higher for , since 3.85 (for ) > 3.14 (for )
B It is higher for , since 0.32 (for ) > 0.26 (for )
C It is higher for , since 1.80 (for ) > 0.70 (for )
D It is higher for , da 1.96 (for ) > 0.81 (for )
E The standard deviation relative to the mean is equal for  and .
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The following graphs show scatterplots for three different correlations between the variables 
and .  is the Bravais-Pearson correlation coefficient for each case 

1.2 Which of the following statements is correct?
A  
B  
C  
D  
E  

1.3 A bakery collects the following features:

1. Daily flour usage in kg
2. Daily number of customers
3. Types of pastry for sale ("bread", "rolls", "croissants", etc.)
4. Daily revenue in Euro

Assign the correct measurement to the four features.
A 1. Interval scale,      2. Nominal scale,     3. Ordinal scale,       4. Absolute scale
B 1. Interval scale,       2. Ordinal scale,      3. Ordinal scale,       4. Interval scale
C 1. Ratio scale,          2. Absolute scale,    3. Nominal scale,      4. Ratio scale
D 1. Absolut scale,      2. Ratio scale,          3. Ordinal scale,       4. Interval scale
E 1. Ratio scale,          2. Ordinal scale,       3. Nominal scale,     4. Interval scale
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A fair coin with the two sides "heads" ( ) and "tails" ( ) is thrown three times in a row. The
sample space  is thus:

 

Consider the event : "Tails faces up at least twice."

1.4 What is the probability of event ?

A  
B  
C  
D  
E  

 
 
The normally distributed random variable  describes monthly expenses for mobile internet
services by students in Germany. The expected value  of  is unknown. The variance is

. A mobile internet provider claims that the average monthly cell phone expenses of
students equal  EUR.

You doubt this claim and test it with a hypothesis test. An  sample of  students resulted
in the sample average .

1.5 What is the value of the test statistic for this hypothesis test?

A  
B  
C  
D  
E  

1.6 You calculate the following  confidence interval for  based on the  sample:

 

What is the correct conclusion from this realized confidence interval?

A   can be rejected at the significance level of  since .
B   cannot  be rejected at the significance level of  since .
C   can be rejected at the significance level of  since .
D   is true with a probability of  since .
E   cannot be rejected at the significance level of  since .
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1.7 You want to create a new PIN code for accessing your phone. The PIN code must consist of
exactly 6 numbers and you wish to use each number (from 0 to 9) only once. How many
possibilities for such a PIN code exist?

A 30
B 210
C 1000000
D 151200
E 5005

 
 
A government agency, interalia, issues student visas to promising applicants. If a visa is issued
or not (feature ) depends on the applicant's school performance in their home country (feature

: "exceptional", "above average" or "average").

The government agency uses data from 10000 applicants as training data for a decision tree.
The entropy of feature  is 0.84. Additionally, the following absolute frequencies and conditional
entropys are known:

1.8 What is the value of the entropy gain ( ) of the partition based on feature ?

A 0.642
B -1.200
C 0.198
D 2.040
E 0.840

1.9 The covariance between two variables  and  is . The variance of  is 
and the variance of  is . What is the value of the Bravais-Pearson correlation
coefficient?

A -3.8307
B -0.4876
C -0.2611
D 0.1931
E -0.9868
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Consider the following three situations:

1. Classification of incoming email into the categories "private", "work", "advertising" and "spam"
according to specific factors (sender, subject line, salutation, ...).

2. Grouping members of a social media platform according to their characteristics (age,
nationality, online activity, ...).

3. Smartphone face recognition: classification of a face into the categories "known"/"unknown"
according to facial features (distance between eyebrows, eye size, mouth shape, ...)

1.10 Assign the correct type of machine learning algorithm to each of the above examples.

A 1. Supervised Learning         2. Supervised Learning          3. Unsupervised Learning
B 1. Supervised Learning         2. Unsupervised Learning      3. Unsupervised Learning
C 1. Unsupervised Learning     2. Unsupervised Learning      3. Unsupervised Learning
D 1. Supervised Learning         2. Unsupervised Learning      3. Supervised Learning
E 1. Unsupervised Learning     2. Supervised Learning          3. Supervised Learning

 
 
A car insurer wants to conduct 50 phone interviews to analyze risky driving behavior among its
customers. The car insurer sends invitations to the interviews to all customers. The first 50
customers who respond to the invitation will be interviewed.

1.11 What type of sampling approach does this example refer to?

A Simple random sample
B Stratified sample
C Convenience sample
D Clustered sample
E Independently and identically distributed sample

1.12 Which of the following statements does not hold in general for the probability density
function (pdf)  of a normally distributed random variable ?

A  
B   for all 
C The pdf is monotonically increasing in .
D The expected value coincides with the value of  for which the maximum of the pdf is

reached.
E The pdf is symmetric.
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Airports use explosive trace detectors to detect explosives of small magnitude. Consider the
following events:

A: "A person was in contact with explosives"
B: "The explosive trace detector returns a positive result"

Additionally the following probabilities are known:

                   P(A) = 0.0002
                   P(B) = 0.0005
                   P(B|A) = 0.98

1.13 What is the probability that a person was in contact with explosives when they receive a
positive test result from the explosive trace detector test?

A 0.3920
B 0.4900
C 0.1960
D 0.0001
E 0.0245

 
 
Consider the 8 realizations  of a feature  where .

1.14 What are the values of the mode and the  quantile, ?

A  
B  
C  
D  
E  
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A survey among students asked each student how happy they are with the lunch menu at the
university's cafeteria (feature ) and which diet they prefer (feature ). The following
contingency table displays the relative frequencies of the students' answers:

1.15 What are the correct values for the missing joint frequencies and the marginal frequency?

A It is not possible to calculate the missing values with the given information.
B  
C  
D  
E  

1.16 What is the relative frequency that a student is rather happy with the lunch menu given that
she prefers a vegetarian diet?
A  "Vegetarian", "Rather happy"
B  "Rather happy" "Vegetarian"
C  "Rather happy", "Vegetarian"
D  "Rather happy" "Vegetarian" .
E  "Vegetarian" "Rather happy"

1.17 The random variable  has a Poisson distribution with the parameter  and describes the
yearly number of failures of a hospital's X-ray apparatus. What is the probability that exact 4
failures happen during one year?

A 0.1465
B 4.9260
C 0.9098
D 0.0902
E 0.0001
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The random variable  is normal distributed with unkown expected value  and known variance

. You collect an  sample of size  and calculate the sample mean .

1.18 Which of the following intervals corresponds to the 95% confidence interval for ?

A  
B  
C  
D  
E  

 
 
The following is an example for Simpson's Paradox:

In 1973, at the University of California, Berkeley, the overall acceptance rate in four departments
for female applicants was 30%. The overall acceptance rate for male applicants was 47%. At the
same time, in each of the departments, the acceptance rate for female applicants was higher
than the acceptance rate for male applicants.

1.19 The effect of gender on the acceptance rate is overstated by these unconditional numbers
because gender also affects the choice of department (D) of applicants. What is the role of D
in this setting?

A D is a confounder.
B D is a mediator.
C None of the other answers is correct.
D D is a collider.
E D is an accelerator.

1.20 Which of the following statements about the Maximum Likelihood method is not correct?

A The idea behind the Maximum Likelihood method is to find out which parameter values are
most likely to have generated the data sample at hand.

B The Maximum Likelihood method is only applicable to continuous distributions.
C The likelihood function is given by .
D The Maximum Likelihood estimator aims to make the theoretical model as coherent as

possible with the observed data.
E Taking the logarithm of the likelihood function does not change the position of the

maximum.
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1.21 A transport company monitors the temperatures in their refrigerated trucks. The
temperatures  are measured in degrees celsius. The company finds that the average
temperature is  and the standard deviation is .

  denotes the temperature in Fahrenheit, where .

What is the value of the standard deviation of the temperature in the refrigerated trucks in
Fahrenheit, ?

A 4.46
B -17.28
C 0.50
D 2.11
E 0.25

 
 
The daily temperature in March in Svalbard, Norway, is normal distributed with expected value

 and variance .

1.22 What is the maximum temperature that you can expect on a random day in March with a
probability of ?

A -10.1250
B 0.6745
C -11.3416
D -15.6584
E -6.5931

1.23 What is the probability that the temperature on a random day in March equals exactly -13?

A 84.38%
B 100%
C 50%
D 0%
E 56.36%
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1.24 Consider an independently and identically distributed random sample of size . Which of the
following statements is generally not correct?

A The central limit theorem only holds when the sample consists of normally distributed
random variables.

B The central limit theorem states that the sum of the sample variables follow a normal
distribution as 

C The weak law of large numbers states that the variance of the sample mean converges to
zero as 

D The central limit theorem states that the sample mean is approximatively normally
distributed for very large .

E The distribution of the sample mean is symmetric for very large .

1.25 A supermarket sells frozen peas.The random variable  describes the content in grams of
one box of frozen peas.  is normal distributed with expected value  and variance

. The supermarket's quality control unit collects a random sample of  boxes of
frozen peas for an internal analysis. What is the distribution of the sample mean ?

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 daily amount of oil produced (in cubic meters, ) at an oil drilling derrick is normally
distributed with a mean of 7. The standard deviation is 2. Which of the following codes returns
the probability that more than 8.5  are produced on a random day?

A pnorm(8.5, mean = 7, sd = 2)
B dnorm(8.5, mean = 7, sd = 2)
C 1 - pnorm(8.5, mean = 7, sd = 2)
D 1 - dnorm(8.5, mean = 7, sd = 2)
E qnorm(8.5, mean = 7, sd = 2)

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

05.12.2022

A



MUSTER

Nich
t ausfü

llen!

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

Row 1: Name of the country (country)

Row 2: Life expectancy in years (life_exp)

Row 3: GDP per capita (gdp_pc)

Apart from the dataframe df, the environment contains no other objects. The dataframe contains
no missing values (NAs). The tidyverse package is activated. Your analyses resulted in the
following output:

2.2 Look at the scatter plot of the logarithm of the per capita income and the life expectancy.
Complete the command to create this plot.

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

A    T: axis            U: life_exp             V: ln_gdp              W: scatter
B    T: df               U: gdp_pc              V: life_exp            W: point
C    T: aes             U: life_exp            V: gdp_pc              W: scatter
D    T: aes            U: life_exp             V: log(gdp_pc)      W: point
E    T: aes             U: log(gdp_pc)      V: life_exp            W: point

2.3 Which of the following R commands returns the names of countries with a life expectancy
below 60 years?

A df %>% select(country) %>% filter(life_exp < 60)
B df %>% filter(life_exp < 60) %>% select(country)
C df$life_exp > 60
D df %>% filter(life_exp > 60) %>% select(- country)
E df %>% select(life_exp) %>% filter(life_exp < 60)
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2.4 Consider the following sequence of commands:

                   a <- length(df$life_exp)
                   b <- sum(df$life_exp)
                   c <- (1/a)*b

Which command produces the same value as the value saved in c?

A cor(df$life_exp, df$gdp_exp)
B mean(length(df$country))
C var(df$life_exp)
D mean(df$life_exp)
E mean(df$life_exp) / length(df$life_exp)

2.5 A researcher hypothesizes that the average life expectancy across countries is less than 70
years. You doubt this claim and use the available sample to conduct a hypothesis test with a
significance level of . Assume that the sample is independent and normally
distributed. The null hypothesis is .

You use the following command for the hypothesis test

                   t.test(x = df$life_exp, mu = 70, alternative = "greater", conf.level = 0.95)

The output includes the test statistic , the p-value  and the  confidence
interval .

Based on this information, which of the statments is not correct?

A The value of the test statistic would change if you had chosen  instead.
B   can be rejected since .
C   can be rejected since .
D   can be rejected since .
E   cannot  be rejected for all .

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

Exam Statistics, winter semester 2021/2022

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
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1.15  A  B  C  D  E
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2.2  A  B  C  D  E

2.3  A  B  C  D  E
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2.5  A  B  C  D  E
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