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Admin

o HW 2 grades posted this afternoon
o HW 3 due 10/15




Overview 10/8

e Review homework

e Artificial Neurons
o components
®  weights
B Dbias
B activation

e The Perceptron Algorithm

o vector notation
o dot product
o use the algorithm to predict outputs from inputs




Problem 2: Bayesian Spelling Correction

BAYES
Part 2: the bigram model Wﬁ \b) =% ¥ <\o\0\} P (a)  raw

Error model probabilities condihone) P(b)
o P(korekt | correct) = .034 Indegondence, ¥ (“ \ o, C} T (m]k) x ¥ (a \c}
o P(korekt | kraken) = .007 assumpliov

o P(korekt | carrot) = .015 solosriro g v, T cwudrdode | kaxekt  ‘arecd- _ % " 3
Language model probabilities o s < \ >3 3 ?(CMQMCWQNW) Y(‘“}\iw

° correct | great) = 0/1013 =0
w&bb kraken | great) = 5/1013 = 0.004935 f(cwﬁ \kom\;&) c&rm%: Y (wﬁ\gwﬂ v, T(kmw( \coméléaky v § (cauéyéa\jc)

;‘P/gﬁ(ﬁgreat) =1/1013 = 0.000987

\ Tl 0‘("?\7%0’]&5‘ f(\,(dit‘,(%
L o) m
\Cg\oﬁe e /-? V <cow\5 \LROY ey, %( €ﬁ3’) = F (CWé \‘X’U'j' 3 % Y(\Aom\ﬁ\m@\ X Y(Ca‘l
e Ao WIMY-oy” :

lé O\YE’\frWS gv(WW\(L Yo eacr QB coudidote (see ney)- prage



Problem 2: Bayesian Spelling Correction

Derive the formula we are going to use:

) ! 1. conditional independence assumption
Part 2: the bigram model o P(alboy=P(alb)xP(alo)
2. Substitute our events
- a. P( candidate | korekt , great ) = P(candidate | great ) x P(candidate | korekt)
Error model prObablhtleS 3. We already have P(candidate | great).
4.  We need P(candidate | korekt). Use Bayes Law
e P(korekt | correct) = .034 a.  P(candidate | korekt, great) = P(candidate | great) x P(korekt | candidate) x P(candidate) / P(korekt)
5. We will be comparing these probabilities, so we can ignore the denominator because it's the
o  P(korekt | kraken) = .007 samo for all o g fnese p ‘ 9
© p(korekt l carrot) = 015 a. P(candidate | karekt, great) = P{candidate | great) x P(korekt | candidate) x P(candidate)
Language model probabilities Apply the formuiato each candidate:
Y P(correct I great) =0/1013 =0 a. P( correct | korekt, great) e« P(correct | great ) x P(korekt | correct ) x P(correct)
b. P( correct | korect, great) ec 0 x 0.034 x 0.000845
e P(kraken | great) = 5/1013 = 0.004935 c.  P(correct| korect, great) o 0

- — 2. kraken
 P(carrot| great) = 1/1013 = 0.000987 a.  P(kraken | korekt, great) o P(kraken | great ) x P(korekt | kraken ) x P(kraken)

b.  P(kraken | korekt, great) o< 0.004935 x 0.007 x 0.000264
¢.  P(kraken | korekt, great) e« 9.11988e-9
3. carrot
a.  P(carrot | korekt, great) oc P(carrot | great ) x P(korekt | carrot ) x P(carrot)
b. P(carrot | korekt, great) ec 0.000987 x 0.015 x 0.000211
¢.  P(carrot| korekt, great) oc 3.123855e-9




What is a neural network?
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What is a neuron?

e averylong cell

e dendrites collect
stimuli from other
cells, chemical
signals

e |f the action
potential is reached,

axon the neuron fires

nucleus




The Artificial Neuron (McCulloch-Pitts, 1943)

e Dbinary inputs (either on or
off)
e summation function / decisron kmdriov\
o adds up the input values

e some aclivation function
o decides whether to fire

terminals

out




The Perceptron (Rosenblatt, 1958
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Perceptron Intuition

Should you buy a ticket to the next UT Game?
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The Perceptron Algorithm
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The Perceptron Algorithm

formalized as an equation, the Perceptron looks like this
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Vectors

The equation gets simpler if we think of the input as vectors.
A vector is an ordered list of numbers. [' " i 3 ]
An ordered pair is a vector. <z J ;L) e (2,9

An ordered pair has a geometric interpretation.

Bl

~1 ¢
A vector is an ordered pair with more numbers [ [ -9y J
) > b

A vector also has a geometric interpretation Xy oz
=
/
B
e
—t ] |".-i 1 )(
! 3
r )
# P
-~



" The Perceptron Algorithm (again)

w - X is the dot product of w and x

the dot product is just shorthand for the
weighted sum!

w is the weight vector (w,w,...w)

The Dot Product
Definition
a = (81, az, 83> b = <bls b&; b3>

a’b=81b1+azl}g+a3b3

X is the input vector (x,x,...x)

b is the bias, still a regular number

sign( ) is the activation function




