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Loglstic Regression
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Eg: Take ¥ =411, -1} ;b both the above cases:

show that P(Y | X=x) has the following form.:
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n each of multinomial (and gaussian NB)
cases, what are w and b?

Show for Multinomial N® case that:
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Sihce 7= £T1)~/l P( Y= | R=-%) = |

(WTx +1)
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NB s generative: we model P(X,Y)

Dlseriminative wmodel we only model P(Y|X)

Discriminative counterpart of Multinomial NB
(awd qaussian NB) Ls Logistic Regressiow.

Probabilistic wodel: (absorb bias into last dimension)

P( Y=y IX-%x) =
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(Definition of MLE)
(Substituting in D.)

(Data isi.i.d.)

(Chain Rule of Statistics)

(x; does not depend on w)
(P(x;) does not affect w)
(Taking the log)
(Substituting in P(y; | x;, W))

(We prefer minimization.)

7 2 by (14 VAT

No closed form, use ob to optimize



Maximum a posterior: Prior w~ N (0, 1)
Wrap = argmax P(D|w)P(w)

= argmax P((y1,X1),-- - (Yn,Xn) | W) P (W)
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Multiclass version: Y= LK) W, - — Wy

P(Y=y4[X=-x) = e

Sigmoid Output (yo) Sigmoid Output (y1)

Output Value



