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Digit classification
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Image: MNIST Dataset



Digit classification

Image: MNIST Dataset



Parameter Estimation

P(Y) P(F31 =on|Y) P(F5g5=onlY)
101 / 1 0.01 / 1 005
2 01 2 005 2 0.01
3 01 3 0.05 3 0.90
4 041 /4 0.30 4 0.80
5 01 - 5 0.80 5 0.90
6 0.1 ~ 6 0.90 6 090
7 01 7 0.05 7 025
8 01 8 060 8 0.85
9 01 9 050 9 060
0 01 0 0.80 0 0.80
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SPAM filtering

* Model: P(Y,W7... "n)=P(Y)HP(Wi\Y)

* What are the parameters?

P(Y)

ham : 0.66
spam: 0.33

= \Where do these tables

P{(W|spam)
the : 0.0156
to : 0.0153
and : 0.0115
of : 0.0095
you : 0.0093
a : 0.0086
with: 0.0080
from: 0.0075

come from?
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P(W|ham)
the : 0.0210
to 0.0133
of 0.0119
2002: 0.0110
with: 0.0108
from: 0.0107
and : 0.0105
a 0.0100




SPAM filtering

Word P(w|spam) P(w]ham) Tot Spam Tot Ham

(prior) 0.33333 0.66666 -1.1 -0.4
Gary 0.00002 0.00021 -11.8 -8.9
would 0.00069 0.00084 -19.1 -16.0
you 0.00881 0.00304 -23.8 -21.8
like 0.00086 0.00083 -30.9 -28.9
to 0.01517 0.01339 -35.1 -33.2
lose 0.00008 0.00002 -44.5 -44.0
weight 0.00016 0.00002 -53.3 -55.0
while 0.00027 0.00027 -61.5 -63.2
you 0.00881 0.00304 -66.2 -69.0
sleep 0.00006 0.00001 -76.0 -80.5

P(spam | w) = 98.9
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Overfitting

egree 15 polynomial
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