Neural Network 2



Training S0 Z0|L= &

* Given (x', y") (i=1...m)
» Define Hypothesis Hg(x) for predicting yJ from new x

« Choose cost function J(0) (O, i=1...n) such that
* By minimizing J(0) for fixed (x|, y') (i=1...m)
« We obtain 0 for best Hg(x)



Linear regression (univariate 48 -<%)

Hypothesis: ho(x) = 6y + 612

Parameters: 0y, 04

. 7 . 2
Cost Function: J(6o,61) = 5 Z (ho(z(®)) — y)
Goal: minimize .J (6, 6;)
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XMzt &1 2|F (gradient descent)

* Minimize J(0) for fixed (i, y) (i=1...m) S}2{ ™
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Neural Network

Model
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Neural network

» | 0] O] Zt weight matrixS0| HIZ 0
- 0| 2E 6, Off THOHA J(0) 2t 22 3hS. & 3= QlLI?
jk
« J(@) : (X, y) (i=1..m) Of CHa A yi @F NN2| o =2| X}O|
= forward propagation for ALL, fixed (x', y') (i=1...m)
2O, N o 23t 0] t0] J%l= 6,0 Fe| 37
jk
= backpropagation for ALL, fixed (X, y') (i=1...m)




NN training €1 2|&
1. Randomly initialize the weights

2. Implement forward propagation to get hg (z'?)) for any z(?)

3. Implement thejcost function ‘ J(©) = — % ii[yf) log((he (27)),) + (1 - y”) log(1 — (ke (z17)),)| +
i%1

4. Implement backpropagation to computel partial derivatives ‘

5. Use gradient checking to confirm that your backpropagation works. Then disable gradient checking.

6. Use gradient descent or a built-in optimization function to minimize the cost function with the weights in theta.

When we perform forward and back propagation, we loop on every training example:

1 fori=1:m,
2 Perform forward propagation and backpropagation using example (x(i),y(i))
3 (Get activations a(l) and delta terms d(1) for 1 = 2,..., L



, , ) — ((@WYT §+1) (1) _a®
Backpropagation algorithm 07 =((67) 07") .+ a .x (1—a®)

- Training set {(z(1),yM),..., (z(™),y(™)} %
Set A(') = 0 (forall L.z, 7). (\&sQ o O b~(>u’fz_ \ ®u I(@‘)
For t=1tomé€ ( m m) =
Set a(l) = z() e

b Perform forward propagation to compute ‘i(i) for 1=2,3,..., £_

Using z/(") compute ) =g(0) [y -
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Intulition

Back propagation (chain ru &)
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Others — choosing network shape

Pick a network architecture (connectivity pattern between neurons)
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- No. of input units: Dimension of features ("
- No. output units: Number of classes

Reasonable default: 1 hidden Ia\LeJ, or if >1 hidden layer, have same no. of hidden
units in every layer (usually the more the better)




Others

* ReLU() is better than sigmoid
« Why randomize the initialize H}k ?

Dropout option
nttps://www.coursera.org/learn/machine-

earning/lecture/zYS8T/autonomous-driving



https://www.coursera.org/learn/machine-learning/lecture/zYS8T/autonomous-driving
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* http://machinelearningmastery.com/tutorial-first-neural-
network-python-keras/

* http://machinelearningmastery.com/setup-python-
environment-machine-learning-deep-learning-anaconda/



http://machinelearningmastery.com/tutorial-first-neural-network-python-keras/
http://machinelearningmastery.com/setup-python-environment-machine-learning-deep-learning-anaconda/

