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Terminology recap

e Define the design matrix X € R”Xz, observation vector }7 € R”, and parameter vector i € R?
as follows:

1 x Vi

1 x . S w

L x, Vr (s )
vector of actual y values l%\ - W 0 (l) T Wi \
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Rewriting mean squared error

e The mean squared error of the predictions in A is:

N
e Equivalently, we have: f”om

R 1 4 s
R, (W)= —|ly — Xw||”
n BRGE
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Minimizing mean squared error

. . . —> - — -3
» To minimize mean squared error, Ry, (W) = % |y — Xw)||?, we must choose the &~ such that the

— — -k
error vector,e = y — Xw , is orthogonal to the columns of X.

“W H(ﬂ)

€
e Equivalently, we have: \ Xy
q Y | ¥y |\ ye- K(>2)
XT—* = () : ; . e'
{ ¥ l\“z' n

What are the dimensions of X TE?

nx\
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Minimizing mean squared error

. . . —> - — -3
» To minimize mean squared error, Ry, (W) = % |y — Xw)||?, we must choose the &~ such that the

— — -k
error vector,e = y — Xw , is orthogonal to the columns of X.

e Equivalently, we have: [\ ..\ €\ O
€L %
XT =0 Xy XL - T XN ’ O

]
What are the dimensions of X TE? ;

. (V\
R AV A
e Expanding, we have: o, ‘ﬁ W
T/ —%
XTy - XTXw" =
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O Ryq(Wg, wy) = . féf(yf — (Wp + W1 X;))”

e \We found, using calculus, that:

2?21(3‘3.5 - x)(yi — ) _ Oy \ )

" | Wi Yo (xi — x)? _rO'x | ‘ .),}j( \O\b"ﬂ'
"Wy =y — Wwix| Q’w’dw\,} QP

e Another way of finding optimal model parameters imple linear regression is to find the W that

minimizes RSq(lﬁ) = %HJ_; — Xwl||?.

e The minimizer,if X T X is invertible, is the vector| 0" = (X' X) !XTy |.

If not, solve the normal equations from the previous slide.

2 R
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The hypothesis vector

e \When our hypothesis function is of the form:

H (departure hour, day of month) = wy + w; - departure hour + w, - day of morith

the hypothesis vector Z € R" can be written as: X
H(departure hour,, day ) 1  departure hour; day,
w
> H (departure hour,, day, ) 1  departure hour, day, ’
w>
H(departure hour,, day ) 1  departure hour, day,
————_——
3 columns!
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The general solution

» Define the design matrix X € R"™@*D and observation vector y € R":
(1) (2) (d) -
1 xi7 xi7  ...ox Aug(x;)’
1 (1) (2) (d) A —>\T Y1
X5'  Xo .. X ug(x,)
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