Question 1

Given a dataset y; <y < ... < y,,, define the following functions:
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Parts (a), (b), and (c) below concern R,ps(h), while parts (d) and (e) concern Ry, (h).

In each of the options below, you're presented with two expressions. Determine which
expression is larger, and determine by how much it is larger. If it’s impossible to tell which
of the two expressions is larger, write “impossible” in the provided box.

a) Let cbesuch that e < c4+1 < Y1

b)

d)

Which is larger? @ Raus(c)

By how much?

Let ¢ be such that y, < ¢ < ¢+ 2.
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Which is larger? (O Raps(c)

By how much?
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Giace € and €41 8 lesy Hhan ald f"tmh'
yi-c\ = 0y -¢) I»&;r((ﬂ‘}l ? (‘1; = (4

Cogn (2 - R ab (1) ';"2 ty: el - 7.,%|‘1 Ceanl

L G g o L g = PPN
s 22N \
L0F (o) D Lo (o)
h(‘_.(j,(\ 4 54 {c )
—;(% (4 - ) - g+ Cean)

1 ;"

= ? 1.
-1

Similon  wesyl o ahene, Qutct@(’ ¢ onsg! (41 TY@}“

thoe atl peah W 1‘3,_,”: ((_\1;\ ljg'(“l"\- (u'z-q,‘)

Suppose n = 10. Let ¢ be such that y3 < ¢ < ¢+ 1 < y4.
Which is larger? @ Raps(¢)

By how much?
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Let ¢ be such that ¢ < y;.
Which is larger? () Ry(c)

By how much?
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Let ¢ be such that ¢ < y,,.
Which is larger? (O Ryql(c)

By how much?
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Question 2

Suppose you have a dataset of n points (z,.1,). (2, 42), ..., (Tn, ya) where the least squares

regression line is H*(z) = 3r + 7. Suppose also that n = 10, the average r is Z = 2, and the
variance of x is 02 = 7.

a) Suppose we move just one point up by 35 units: the point (3,2) becomes (3,37).

Determine the slope and intercept of the new regression line. Show your work, and put
a around your final answers.
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b) Suppose instead we move all points up by 35 units. Determine the slope and intercept

of the new regression line. Show your work, and put a around your final answers.
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Question 3

Suppose M € R"™*™ is a matrix, ¢ € R" is a vector, and s € R is a scalar.

Determine whether cach of the following quantities is a matrix, vector, scalar, or undefined.
If the result is a matrix or vector, state its dimensions in the blank provided.
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Question 4

Consider the vectors @ and #, defined below.
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a) Determine the angle between @ and #. Put a around your final answer. Leave
your answer in the form cos™!(-)
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b) Determine the projection of @ onto span(#). Give your answer in the form of a vector.
Put a around your final answer.
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Question 5

You have data on three different apartments for rent. Each apartment’s data is given as a
tuple (zV, 2@ 203 y), where:

(1

e (M is the number of bedrooms,

e 1@ is the floor number,
e 23 is the proportion of positive Yelp reviews for the apartment complex, and

e y is the monthly rent.

Your data is:

(2,9,0.5,500), (3,8,0.7,700), (4, 10, 0.8,900)
a) You want to predict an apartment’s rent using a hypothesis function of the form:

2
H(zW 2@ 2@ = wy + wy - VaO + wy - (2P)" + ws - z®

Write down the design matrix, X, and the observation vector, y. State how you
would use these quantities to find the hypothesis function, but don’t actually do any
calculations.
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b) Suppose you'd like to instead fit the hypothesis function:

Will your answer to part (a) change? If so, how?
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