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MINING OF MASSIVE DATASETS (2022-2023)
MID-TERM EXAM

WRITE YOUR ANSWERS BRIEFLY and CLEARLY IN THE BLANK SPACES. IF YOU DO

NOT KNOW THE ANSWER TO A QUESTION, LEAVE IT BLANK. NO POINTS ARE AWARDED FOR WHAT DOES
NOT ANSWER THE QUESTION BEING ASKED. PLEASE UNDERLINE KEY WORDS IN YOUR ANSWERS. PLEASE IF
YOU INCLUDE INTERMEDIATE CALCULATIONS, CIRCLE THE FINAL RESULT. IF NEEDED, YOU CAN ATTACH AN
EXTRA SHEET TO YOUR EXAM. IN THIS CASE, INDICATE CLEARLY THAT THE SOLUTION CAN BE FOUND IN

THE EXTRA SHEET.

Problem 1 1 point
Explain briefly the difference between:

The data characterization and data discrimination tasks.

A nonordinal categorical attribute, and an ordinal categorical attribute.

Problem 2 1 point

Distribute the following data into three equi-depth and three equi-width bins: {10, 20,200, 210, 300, 310, 400, 410, 1200}.

Justify each answer.

Answer (equi-width):

Answer (equi-depth):



Problem 3 1 point

Define briefly and give an example of the following:

Range contraint:

Cross-field validation:

Problem 4 1 point

Define briefly, without using a concrete example, but a general definition.

Missing Completely at Random:

Missing at Random:

Problem 5 1 point
Consider the following data: z; = 350,22 = —200,235 = 8,4 = 490,25 = —9500,z¢ = 0. Perform min-max scaling and
standardization, naming the min-max scaled variables y1,¥s,...,ys, and the standardized variables 21, 23, ..., 26. Express

as a decimal number with four digits after the decimal point.

Min-maz scaled data: y; = Yo = Y3 =
Ya = Ys = Y6 =
Standardized data: z; = Z9 = z3 =
24 = 25 = 26 =
Problem 6 1 point

Explain briefly and clearly what is the curse of dimensionality and what are its implications with respect to using L, norms.

Answer:



Problem 7 1 point

Consider the following list of European cities:

City Area [km?)
Milan 2,225
Barcelona 1,072
Paris 2,853
Istanbul 1,471
London 1,738
Moscow 6,154
Saint Petersburg 1,510

Perform a stratified random sample of 6 cities, considering the following strata: less than 1,500 km?, between 1,500 and
2,500 km?, more than 2,500 km?.

Answer (list of cities plus a brief explanation on how you obtained it):

Problem 8 1 point

Consider the shingles-document matrix below and the three given permutations.

Shingle | D1 | D2 m | Ty | T3
S1 0 0 1 5 1 4
S2 1 0 3 1 3
S3 1 1 2 2 | 5
S4 0 1 51 4 | 2
S5 1 1 4 | 3 1

Compute the Jaccard similarity of the sets of shingles in the two documents, expressed as a simplified fraction or as a decimal
with two digits after the point. Ezxplain your answer briefly:

Complete the signature matriz for each document:

D1 | D2

1

T2

3

Compute the similarity between the signature matrices, and express it as a simplified fraction or as a decimal with two digits
after the point. Ezxplain your answer briefly:



Problem 9 1 point

Consider the following database:
TID Itemset

101 a, b, c
102 b, c

103 a,c,d, e
104 b, c, d
105 a

106 Db, e

Find two closed 2-itemsets, indicate why they are closed:

Indicate the confidence of the rule b = c, expressed either as a simplified fraction or as a decimal with two digits after the
decimal point. Include your intermediate calculations.

Problem 10 1 point

Find all frequent itemsets at minsup = 1/2 in the above database, using the apriori algorithm seen in class, and including
tables containing your intermediate steps.

Answer:



