112-1 Introduction to Data Science

Midterm Exam
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2. (20%) Given two objects represented by the tuples X1 (20, 10, 5, 3) and X2 (30, 8, 6, 16):
(a) Compute the Euclidean distance between the two objects.
(b)

(c)

(d) Compute the Pearson correlation coefficient between the two objects. Please describe the
relationship between X1 and X2.

Compute the Manhattan distance between the two objects.
Compute the Minkowski distance between the two objects, using h=3.
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3. (20%) Suppose a group of 12 students with the test scores listed as follows
19, 71, 48, 63, 35, 85, 69, 81, 72, 88, 99, 95,

Partition them into four bins by each of the following methods

(a) equal-frequency (equi-depth) partitioning

(b) equal-width partitioning (1

N T Wl 5 '/l,xt‘,’rl"ix?, 9599

19 A5 k4
636971
Tl 028185
b

8.9 19

by ) (49-9) f4 =20
i) bl = 1125 kin3= 3. 67,972,

binxz H& hing = 8.8 68 9= 77

(30%) For the following group of data with mean=600 and variance= 260000

100, 200, 400, 800, 1500 =33

2) Normalize the above group of data by min-max normalization with min = 0 and max = 10.

(b) In z-score normalization, what value should the third number 400 be transformed to?
(c) Normalize the above values by decimal scaling.
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3. (20%) Suppose a 8roup of 12 students with the test scores listed as follows:
19,71, 48, 63, 35, 85, 69, 81, 72, 88, 99, 95,
Partition them into four bins by each of the following methods,
(a) equalrhequen(y(equl—deplh)parmioning
(b)  equal-width partitioning
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(30%) For the following group of data with mean=600 and variance= 260000
100, 200, 400, 800, 1500~ 7 “k (4(% %3) &5

(a) Normalize the above group of data by min-max normalization with min = 0 and max = 10.

(b) In z-score normalization, what value should the third number 400 be transformed to?

(c) Normalize the above values by[decimal scaling. X = 7<M -
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5. (20%) A database has 5 transactions. Let minimum support be 60% and minimum confidence

be 80%
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(a) List the frequent k-itemset for the largest k. (10%) — ORTeID
(b) List all the strong association rules (with support and confidence) for the following shape of
rules. .// M45*7,)
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