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Choose 4 out of the 5 questions to answer. Each question is worth 6 points. If you answer all
the questions, only the first 4 of your answers will be graded. Voit vastata myés suomeksi.

1. Explain terms briefly.

"0 o0Tw®

Artificial data (1p)

Randomized controlled trial (RCT) (1p)
Data management (1p)

Validation set (1p)

Data normalization (1p)

Predictive model (1p)

2. Relational databases

a.

b.

Explain the concept of data modeling and give two examples of reasons why it
is useful to create a data model when designing a database. (2p)

Examine the database below, representing the people and animals of a livestock
farm, and then the following queries on the database. Explain the intent of each
query (e.g "return the age of the oldest caretaker”) and write down what it returns
(e.g. 79"). (4p)

SELECT firstName, lastName FROM Caretaker ORDER BY age DESC;
SELECT * FROM Animal WHERE pricePerHead BETWEEN 300 AND 600;
SELECT animalKind FROM Animal A INNER JOIN Caretaker C ON
A.caretakerId = C.caretakerId WHERE firstName = ’'Betty’;

SELECT MIN (pricePerHead) FROM Animal WHERE headCount <= 50;

Old McDonald’s Farm

Caretaker

1 Amos McDonald 79
2 Betty McDonald 76
Animal

1 1 cow 40 1000
2 1 pig 60 400
3 2 sheep 30 550
4 2 chicken 500 10



. Choose three missing value imputation methods from the following list: mean
imputation, regression imputation, stochastic regression imputation, multiple imputation
(2p each = 6p total)

a. Explain how each of the selected methods generates the imputed values.

b. Explain the pros and cons of each of the selected methods.

. Data collection

a. Explain how or why data collection can go wrong. (3p)

b. You have collected data from 300 persons: 25 of them have cancer and 275 do
not have cancer. Therefore, your data set is imbalanced. Explain one sampling
method that can be used to balance the data set. (3p)

. Data normalization

a. Explain why data normalization is needed? (1p)
b. Describe the procedure of these two statistical normalization methods. (1p)

V—Vmi v—mean(v
vl — min vl —_ ( )
sd(v)

VYmax~Vmin

c. What can you tell about the statistical properties of the data after normalization
with these methods (mean, deviation, extreme values, and distribution shape)?

(4p)



