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Some Preliminaries

Vector : In this context, a sequence of numbers. Eg.:
x=xX=(21,-85,0.1)

y=7y =(1.1,5.0, —4.4)

Dot Product : Multiplying corresponding elements of two vectors,
then adding them all up (here, a.k.a. ‘inner product’)

n
x-y:xTy:ZX; XYyi=X1y1 +txX2y2+X3y3...
i=1
= (2.1 x1.1) + (—8.5 x 5.0) + (0.1 x —4.4)
=231+ —425+ —0.44 = —40.63
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Some Preliminaries

Matrix : A 2-dimensional vector

21 -85 0.1

A=111 50 44

Tensor : In this context, an n-dimensional vector
Euler's Number : e =1+ 7 + 15 + 133 + - ~ 2.71828



Some Preliminaries

Matrix : A 2-dimensional vector

~[21 -85 0.1
“ |11 50 -—44

A
Tensor : In this context, an n-dimensional vector
Euler's Number : e =1+ % + ﬁ + %3 + ... ~ 271828

Logistic function : An S-shaped (‘sigmoid’) curve, defined as:

eX 1

o(x) = 155 = s /
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W, x <— exponentiation helps ensure scores are positive
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E eWh'x (. to get Z, we just add up scores from
h all possible outcomes

= softmax(W, - x)



Log-linear Models

W, -x < exponentiation helps ensure scores are positive
y

€

Z normalization constant, to ensure the
score of all possible outcomes sums to 1

6Wy-x

Z €Wh.x . to get Z, we just add up scores from
h all possible outcomes

= softmax(W, - x)

The input vector x includes an additional dummy value of 1.0,
called a bias term. This helps determine the offset of the linear
separator.



Visualization

Y1 Wiaz1 + Wipzs + Wiszs + by

Y2 | = softmax (Waiz1 + Wasxa + Wazxzs + by

Y3 Waix1 + Waawa + Wazxs + b3
Y1 Wip Wia Wis| |x1 by
Y2 | = softmax | |Way Waao Was|-|za| + by
Y3 Wi1 Wi Wis| |23 bs


http://www.tensorflow.org/tutorials

Visualization

Y1 Wiaz1 + Wipzs + Wiszs + by
Y2 | = softmax (Wa 121 + Waoxa + Waszs + bs
Y3 Wsia1 + Waoxo + Wazas + b3

Y1 Wip Wis Wizl |2y by
Y2 | = softmax | [Wa1 Waa Wags|-|Z2| + | by
Y3 W31 Wi Wasz| |z3 bs
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http://www.tensorflow.org/tutorials

Finding Good Values for W

e The weight matrix W constitutes the parameters of the
model

e Then the main task is to find good values for the weight
matrix W

e This is done by common optimization techniques, like
L-BFGS for logistic regression


https://en.wikipedia.org/wiki/Limited-memory_BFGS
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Terminology

Logistic regression is over 50 years old

It's sometimes also called a maximum entropy classifier
(MaxEnt) and softmax regression, inter alia

It also can be viewed as a neural network without any hidden

layers

The model is called a log-linear model. The following all

have a log-linear model, but are trained differently:

Logistic regression / MaxEnt / Softmax regression
Perceptron

Support vector machines (SVMs)

Conditional random fields (CRFs)

Linear discriminant analysis (LDA)



