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Multiple Features (Input Variables)
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Notation:
n = Number of features G
x = Input features of it" training example %4) ?
x3 —

xj(l)= Value of feature j in it" training example



Hypothesis: Multivariate Form

Previously: hg(x) =0y + 6,x

Now: hg(x) =05+ 01x1 + 0,x, +05 x5 + 0,x,



hg(x) =0y + 01x1 +0,x, + -+ 0,,x,,

. Fo(r_)convenience of notation, define x; = 1
l

(x,” = 1 for all examples)
X0 0y
X1 0,
e x =|X2|€ R™H 0=|0,eR"*!
Xn 0.,

* hg(x) =0y + 01x1 + O,x, + -+ + O,,x,
=0"x



Gradient Descent

* Previously (n = 1) * New algorithm (n = 1)
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Gradient Descent in Practice: Feature Scaling

* [dea: Make sure features are on a similar scale (e.g,. —1 < x;< 1)
* E.g. x; = size (0-2000 feat”2) V; —miny;

a; = :
X, = number of bedrooms (1-5) max v; — minyv,
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Gradient Descent in Practice: Learning Rate

* Automatic convergence test A
* o too small: slow convergence

* a too Iarge: may not converge AN
low learning rate

* To choose «, try

high learning rate

0.003, ..0.01, ..,0.1, ..,1

good learning rate

>

epoch

Image credit: CS231n@Stanford



House Price(s) Prediction
* hg(x) = 0, + 64 X frontage + 6, X depth
* Area: xy = frontage (x) X depth (y)

* Housing model: hg(x) = 6, + 0,xy
(a multiplicative feature interaction)

Slide credit: Andrew Ng



A POlynOmIal HypOtheSIS Apply same principles of

linear regression derivation
for each parameter (just
change indexj > 1)
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Size in feet”2 x3 = (SiZE)AB

'hg (X) — 80 + 91x1 + szz + 93X3
— 80 + Hl(SiZQ) + Hz(Size)z + 93(51:28)3
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