NAME NIA GRADE

Mining of Massive Datasets (2023-2024)
MID-TERM EXAM

WRITE YOUR ANSWERS CLEARLY IN THE BLANK SPACES. PLEASE WRITE AS IF YOU WERE
TRYING TO COMMUNICATE SOMETHING IN WRITTEN TO ANOTHER PERSON WHO IS GOING TO EVALUATE
WHAT YOU WRITE. IF FOR SOME REASON (FOR EXAMPLE, IF AFTER YOU HAVE WRITTEN THE SOLUTION
YOU REALIZE THAT THERE IS SOME MISTAKE THAT YOU WOULD LIKE TO CORRECT) YOU CAN ATTACH AN
EXTRA SHEET TO YOUR EXAM. IN THIS CASE, INDICATE CLEARLY THAT THE SOLUTION CAN BE FOUND IN
THE EXTRA SHEET. ALSO, YOU MAY USE OTHER SHEETS TO PERFORM YOUR CALCULATIONS.

Problem 1 1 point

1. How do we call the process of determining if an item X in dataset 1 is equal to item Y in dataset 27

Answer:

2. Define precisely what ”data cleaning” is?

Answer:

Problem 2 0.5 points

If an attribute has values 5, 25,50, 1000 and you want to discretize it into a categorical attribute with two values "low” and
”high” using EQUI-DEPTH ranges, in which category will each of these go?

° 5:
e 25:
e 50:
e 1000:

Problem 3 0.75 points
What is the Jaccard DISTANCE between vectors x = (1, 4, 5,0, 0) and y = (0, 1, 4, 0, 5)7

Distance:

Problem 4 0.75 points
What is the Tanimoto SIMILARITY between vectors x = (1, 4, 5, 0, 0) and y = (0, 1, 4, 0, 5)7

Distance:

Problem 5 4 points

Consider the following documents.
e D1: "hello this is a test”
e D2: ”goodbye this is a test”
e D3: "hello this is nice”

e D4: "testing this is nice”



1. Enumerate all six distinct shingles in this dataset, indicating their number (start from 1) and the text of the shingle.
Use word trigrams as shingles. After, write a binary document/shingle matrix in which each column is a document
and each row is a shingle.

e Shingle 1=

Shingle 2=

Shingle 3=

Shingle 4=

Shingle 5=

Shingle 6=

2. Indicate the similarity between all pairs of documents, using the document/shingle matrix (Di is the column corre-
sponding to document i).
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3. Considering the following permutations: 71 = (2, 6, 1, 4, 3, 5), 72 = (5,2,3,6,1,4), and 73 = (4,5,2,1,6,3), write the
document /signature matrix in which each row is a permutation and each column is a document.

4. Indicate the similarity between all pairs of documents, using the document/signature matrix (Si is the signature of
document i).

e Sim

e Sim



Problem 6 3 points

t1 a, b, c
t2 a, c, d
. . . . t3  b,c, d
Consider the following database of transactions and minsup=0.3.
t4 a,b,d,e
th b, c, e
t6 a, b, e

1. Indicate all 1-itemsets and their support, marking with an X the itemsets that do not satisfy the minsup criteria:

2. Execute a priori to generate all 2-itemsets and indicate their support, also marking with an X the itemsets that do not
satisfy the minsup criteria:

3. Execute a priori to generate all 3-itemsets and indicate their support, also marking with an X the itemsets that do not
satisfy the minsup criteria:

4. Indicate two rules that satisfy the minsup criteria, indicating the confidence of each rule:



