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Figure 1: Any matrix A of rank &k can be decomposed into a long and skinny matrix times
a short and long one.
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Figure 2: The singular value decomposition (SVD). Each singular value in S has an associated
left singular vector in U, and right singular vector in V.
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price ($)

ow much is my house worth?

Data input output

A Lot
B0 (g=sqft,y,= S)
@ (x=s0.ft,y,=5)

@ (x3=sa.ft, y3=5)

my house for
sale

u

u

* yis the quantity of interest
e assume y can be predicted from x

@ (xe=sq.ft., y4=$)
@ (xs=sq.ft, ys=$)
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we assume the world works

. .(l(*\ Model -

How we assume the world works

Simple linear regression model
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Add more inputs

f(x) 4 wg + wy sq.ft.

v (> + w\ébath Many possible inputs
2]
- - Square feet
% ¢ ¢ x[2] - # bathrooms
g °* b & - # bedrooms
[~) @ @ 9
/ S - Lot size
[S] ‘O,b
Z % - Year built
square feet (sq.ft.) X[l] —
“Cost” of using a given line
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RSS for multiple regression
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M= *m\‘s\-\u W moda soles

Initialize @ = 0 // Initialize W. W = 0 misclassifies everything.
while TRUE do // Keep looping
m =0 // Count the number of misclassifications, m

~=>for (z;,y;) € D do . // Loop over each (data, label) pair in the dataset, D
if y;(w? - 7;) <0 then rwda N“"‘“ // If the pair (77, y;) is misclassified
w &= // Update the weight vector

m < m // Counter the number of misclassification
end if
end for
if m = 0 then // If the most recent w gave 0 misclassifications
break // Break out of the while-loop
end if
end while // Otherwise, keep looping!
we (-\)x
w~R
[ BN [ o 0
+1 . +1
Wi
|
“hll m® e m

Illustration of a Perceptron update. (Left:) The hyperplane defined by w; misclassifies one red (-1) and

one blue (+1) point. (Middle:) The red point X is chosen and used for an update. Because its label is -1

we need to subtract x from w. (Right:) The udpated hyperplane w1 = W — X separates the two
classes and the Perceptron algorithm has converged.
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