
GroupB Practice

1. Consider using w =
(
XTX

)−1
XTy to find the line fitting the points (0, 2), (1, 0), and (2, 1).

(a) Fill in these matrices to get started on using w =
(
XTX

)−1
XTy to find the line.

X =



, y =



 XT =




ANSWER: X =

1 0
1 1
1 2

, y =

20
1

, XT =

[
1 1 1
0 1 2

]
(b) Find XTX and XT y.

XTX =



, XT y =




ANSWER: XTX =

[
3 3
3 5

]
, XT y =

[
3
2

]
,

(c) Find (XTX)−1.

ANSWER:(
XTX

)−1
via Gauss-Jordan elimination :

[
3 3 1 0
3 5 0 1

]
→

[
1 1 1

3 0
0 2 −1 1

]
→

[
1 0 5

6 −1
2

0 1 −1
2

1
2

]

(d) Find w as the product of (XTX)−1 and XT y.

ANSWER: w =

[
3
2
−1

2

]
,

(The line is y = wx+ b = −1
2x+ 3

2 .)

2. For the regression model on the mtcars variables disp (engine displacement in cubic inches),
wt (car weight in 1000s of pounds), and cyl (number of cylinders in engine),

disp = 60(wt) + 37(cyl)− 190,

how much does adding 1 to cyl change disp?

ANSWER: 37 cubic inches


