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1. Consider the points P, = (1,—-16), P, = (3, 10), P5 = (7,8), and P; = (9, 10), measurements made in -
a lab where the data was suppo&ed lieon a smcrle line. Obviously something went wrong; these four points

can’t possibly be on the same line.
la. Explicitly, what are the design matriz X and observation vector y you would use in a matrix

equation X3 =y to find 8 = [’ } such that the four points above are on the line y = 3, + £1z?
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1b. Since X3 = y has no solution, we’ll have to be content with the least-squares solution. Find it; ie,
find By and #; for which y = 8y + Bz is the least-quares line that best fits the four given points. Show all
your work!
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1c. Find the four y coordinates corresponding to z = 1,3,7,9 on the best-fit line, and assemble them
into a vector we’ll call p; p is our vector of predicted values. =
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1d. Find the four residuals, and then the sum of their squares (SOS).

= g+ t0O+9
Four Residuals: j ,o ! 2‘] S0s —
-3
le. You might think that the line y = —77/4 + 13/4z would be a better fit: At least it goes through
Py and Py. Find the four residuals for this line, and then the sum of their squares.
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1f. Which line is a better fit? Explain. /o - . 0
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