Machine Learning

Linear Regression

1. Some equations

Vatr(AB) = Vatr(BA) = BY
Ve f(A) = (Vaf(4))"
Vatr(ABATC) = CAB+CcTAB*
ValA| = [A|(ATH)T

2. Model

input:

hypothesis:
ho(z) = 6y + 0121 + O222 + - - - + Op 2y

= zn:Hz:cz = 9T$
1=0

cost function:

1 .
_ 1 () — @Dy = Z(x0— )T (X0 —
J(0) zg(he(w ) —y'") (X0 —y)" (X0 —y)
derivative:
1 1
VoJ(0) = Vo(567 XTX0—yTX0 — ~yTy)

= X"X60- X"y

solution:



VoJ(0) =0 = XTX0=XTy—= 6= (XTX) 1 X1y

3. Locally weighted linear regression

weights:

cost function:

derivative:
VoJ(6) = XTWX0—- XTWy
solution:

VoJ(0) =0 = XTWX0=XTWy
— 0= (XTWX) ' XTwy

4. Ridge regression

cost function:

derivative:
VoJ(0) = (XTX+ Ao — X1y

solution:



VoJ(0) =0 = (XTX+ A6 =XTy
— 0= (XTX+ )Xy



