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All assumptions and notations should be explained and defined (also those that have
been used during the course). All answers, reasoning and explanations should be easy
to follow. Answers and arguments which cannot be understood give 0 p. The questions
do not come in an order of diffi culty so read the whole exam before you start with your
solutions.

Good luck!

1: On last page there is a presentation of some statistics from a Eurostat publication. (10p)

a. The presentation contains both data and metadata. Which is which, that is, which
parts of the presentation are data, and which are metadata?

b. What is the purpose of the metadata in this presentation? Why are the metadata
needed?

c. Give some examples of other purposes that metadata may have in connection with
statistical data, for example in connection with statistical data stored in a statistical
database?

2: Let us assume that the statistics presented in Question 1 have been produced from (10p)
a population database at Eurostat (the statistical offi ce of the European Union), which
contains microdata about all people living in the European Union, including data about
important events for these people, such as births and deaths, marriages and divorces,
migration events, etc.

a. What is microdata —as opposed to macrodata?

b. As was shown during the course, the information contents of a statistical database
may be expressed by means of a conceptual model, illustrated by an object graph.
Outline an object graph illustrating the contents of the population database just
mentioned. Show at least the object types, variables, and object relations that are
needed to express the statistics in the presentation in the Question 1.

3: The Nordic countries have a long tradition of using administrative data from ad- (10p)
ministrative register for producing offi cial statistics, so-called register-based statistics
production —as opposed to statistics produced by traditional statistical survey, where
the data are collected directly for statistical purposes by statistical agencies. Many
countries all over the world are now following the Nordic example.
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a. One argument in favour of register-based statistics production is that it is cost-
effective in comparison with traditional statistical surveys. A Dutch study, referred
to by Wallgren & Wallgren in their book on register-based statistics, argues that
a conventional census in Holland would be about x times as expensive as a census
based on administrative data? Which is the figure x that the Dutch study mentions
according to Wallgren & Wallgren? Is it 3, 5, 10, or 100?

b. There are other important arguments than cost-effectiveness in favour of register-
based statistics. Give at least 3 such arguments!

c. On the other hand, there are also arguments in favour of using traditional statistical
surveys rather than adminstrative data for producing offi cial statistics. Mention at
least one such argument —preferably the most important argument that you can
think of!

4: Provide (10p)

a. a basic definition of a register in a strict and narrow sense;

b. a definition of an extended register, a register in a broader sense;

c. a definition of the difference between an administrative register and a statistical
register;

d. a definition of a register-based statistical system. Use the definitions presented to
you on PowerPoint slides during the course.

5: Eurostat and several national statistical offi ces use a quality concept based on a (10p)
number of quality components, typically something like 5 or 6 components.

a. “Coherence”is one component in Eurostat’s quality concept. What does it mean
that statistical data are coherent?

b. Name and define briefly at least 3 other quality components, which are often used
by producers of offi cial statistics in their quality declarations.

6: In statistical learning we have two main streams of algorithms - Supervised and (10p)
unsupervised learning algorithms. Your task is to give

a. a definition of supervised learning

b. a definition of unsupervised learning

c. three examples of algorithms for supervised learning

d. three examples of algorithms for unsupervised learning

2



Exam in: Statistical databases and register (forts)

7: Suppose we have a single neuron and we want it to learn the rules for x1 ∨ ¬x2 i.e (10p)
we want it to learn the table

x1 ¬x2 D = x1 ∨ ¬x2
1 0 1
1 1 1
0 0 0
0 1 1

Start with the weights w0 = w1 = w2 = 0 and x0 = 1. Let the activation function
φ be the treshold model. Calculate the final weights. Hint: You will need less than 8
iterations.

8: First give a written description of the 4 steps for the algorithm K-means. Second (10p)
state the expression, in simplified form, that is minimized under the constraint p clusters.
To answer the last question, it is more easy to give the sum of squares to minimize and
from this sum deduce the answer.
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