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Multi-variable linear regression
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Recap

® Hypothesis
® Cost function

® Gradient descent algorithm



Recap

® Hypothesis
H(x)=Wx+b

® Cost function | | |
cost(W,b) = — S~ (H(z() -y’

m -
1=1

® Gradient descent algorithm



Predicting exam score: regression using one input

(%)

X (hours) y (score)
. 10 90
one-variable
one-feature 9 80
3 50
2 60

11 40



Predicting exam score: regression using two inputs (x|, x2)

multi-variable/feature
X2

x1 (hours) itEngEres) y (score)
10 5 90
9 5 80
3 2 50
2 4 60

11 1 40



Hypothesis

H(zx)=Wx+b



Hypothesis

H(zx)=Wx+b

H(x1,22) = wix1 + wax2 + b



Cost function

H(x1,x2) = w11 + waxy + b

cost(W,b) = — Z(H(QS(Z)) —y )3



Multi-variable

H(x1,22) = wix1 + wax2 + b

H(x1,29,23,....,Tn) = w1T1 + WoTs + wW3T3 + ... + WpTy + b



Matrix

W1T1 + Wk + W3L3 + ... T WnTy



Matrix

wW1T1 + Wokg + W3xz + ... + WpTy

x1
[wl w2 w3] x[x2|=[wlXxl+w2xx2+w3xx3 ]
x3



Matrix multiplication

1237 (7S [s58
4 5 6 2101 =

https://www.mathsisfun.com/algebra/matrix-multiplying.html



Hypothesis

x1
[wl w2 w3] ><|:x2} = [wl xx1 +w2Xx2 +w3xx3 |-

x3

H(X)=WX +b



Hypothesis without b

x1

b w1l w2 w3]x =[bx1+wlxxl+w2Xx2+w3xx3 |

| X3 |

H(X)=WX



W vs X

x1
x2
| x3

b w1l w2 w3]x =[bx1+wlxxl+w2Xx2+w3xx3 |

H(X)=WX



Transpose

6424T_ 2_19
1 -9 8 -

http://www.mathsisfun.com/algebra/matrix-introduction.html



Hypothesis using Transpose

x1
x2
| x3

b w1l w2 w3]x =[bx1+wlxxl +w2Xxx2+w3xx3 |

HX)=W'X






