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Mmds 6.1.1(a) & 6.1.5

Exercise 6.1.1: Suppose there are 100 items, numbered 1 to 100, and also 100
baskets, also numbered 1 to 100. Item i is in basket b if and only if i divides b
with no remainder. Thus, item 1 is in all the baskets, item 2 is in all fifty of the
even-numbered baskets, and so on. Basket 12 consists of items {1,2,3,4,6, 12},
since these are all the integers that divide 12. Answer the following questions:

(a) If the support threshold is 5, which items are frequent?

Exercise 6.1.5: For the data of Exercise 6.1.1, what is the confidence of the
following association rules?

(a) {5,7} — 2.

(b) {2.3,4} — 5.

11.1.3

Exercise 11.1.3: For any symmetric 3 x 3 matrix

a— A b c
b d— A\ e
c e f—A

there is a cubic equation in A that says the determinant of this matrix is 0. In
terms of a through f, find this equation.
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11.2.1

Exercise 11.2.1: Let M be the matrix of data points

1 1
2 4
39
4 16

(a) What are M"M and MM™?
(b) Compute the eigenpairs for M M.
! (¢) What do you expect to be the eigenvalues of MM™?

! (d) Find the eigenvectors of MM, using your eigenvalues from part (c).
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Figure 11.6: Ratings of movies by users
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Figure 11.7: SVD for the matrix M of Fig. 11.6

Exercise 11.3.2: Use the SVD from Fig. 11.7. Suppose Leslie assigns rating 3
to Alien and rating 4 to Titanic, giving us a representation of Leslie in “movie
space” of [0,3,0,0,4]. Find the representation of Leslie in concept space. What
does that representation predict about how well Leslie would like the other
movies appearing in our example data?
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Figure 11.12: Matrix M, repeated from Fig. 11.6

! Exercise 11.4.2: Find the CUR-decomposition of the matrix of Fig. 11.12
when we pick two “random” rows and columns as follows:

(a) The columns for The Matriz and Alien and the rows for Jim and John.
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