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Today's topics

1. Programming or Teaching
2. Parametric functions
3. Distance

4. Optimization (intro)




Who knows this guy?




-Programming or Teaching
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Credits: Fei Fei Li



=
Ko
L=
ko)
L=

n
=
i,

¢}

-
)




Credits: Fei Fei Li
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Credits: Fei Fei Li






General truth: there are no general truths
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. Parametric functions
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Parametric functions

f: X=X J(x) = fo(x)



Parametric functions

& -0

f: X=X J(x) = fo(x)
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Composition

a2 (al(x))




aL (al-1(al-2(..al(x)))

input ............................... Output

hidden layer hidden layer
1 L-1



aLeal-Teal-2°..oal(x)

input ............................... Output

hidden layer hidden layer
1 L-1



a(x)=non-lin(<w,Xx>+b)
aX)=non-lin(<W,x>+b)
al (x) =non-lin (<W,al-1X)>+b)



a. —a(z kak +b]l.>

al (X) =non-lin (<W,al-1(xX)>+b)



aLeal-Teal-2°..oal(x)

input ............................... Output

hidden layer hidden layer
1 L-1



alLeal-Teal-2ec..cal(x)

a_val = X
for 1 1n 1 .. L
a_val = a_i(a_val)



Parametric function

& -0

f: X=X J(x) = fo(x)
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Parametric function

w, D

VI

J(x) = fo(x)
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Classification example



Cat’
20%
‘Cat”

€4

A
!
I
I

[T [ LTI

Large distance




Small distance
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Regression demo:
https:.//go0.gl/3gqJXKP



https://goo.gl/3qJXKP

Cost function

Given m number of (X, y)
sample pairs
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Cost function (
™

Given m number of (X, y)
sample pairs




Cost function

Given mnumber of (x,y)  The Cost function scores an
sample pairs algorithm that predicts y’
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How does it work?
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Linear Regression Demo

14

Movethe points A, B to draw your guess line.
12 1 :
- (] Show guess line SSE =24.54

quess

SSE=16.39 "

Show regression line

Live demo: https://goo.al/LViaXn

W



https://goo.gl/LVjaXn

1.5

Logistic Regression: 1 Feature

Feature

Live demo: https//goo.al/UMOAHU

samples (y=1)
samples (y=0)
logistic: g(z)
linear: z


https://goo.gl/UMQAHu

d(u’, y)

Y’ <o >

- ylog(y ) - (d-y)log(-u)




Binary Cross-entropy

- ylog(u) - (-y)log (1-u)

=1/ (1-exp(-0aL))



=1/ (1-exp(-al)) /

-y log(u)

-(1-y) log (1-U")




Binary Cross-entropy

- ylog(u) - (-y)log (1-u)

=1/ (1-exp(-0aL))
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Binary Cross-entropy Cost

> -ylog(y) - (1-y)log (1-u)



C(o)
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Tuning the parameters
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Which way to go?




Next step: Random, visit neighbours?

B ~— X _Cost = C init

“
c_3X ></C1

6 Find some 6
" where: C < C best
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We have no idea about f

Welcome to Monte Carlo
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We "have idea” about f
9C' /90

Gradient descent



aLeal-Teal-2°..oal(x)

input ............................... Output

hidden layer hidden layer
1 L-1



Gradient descent

VAVAVAV;



=1/ (1-exp(-al)) /

-y log(u)

-(1-y) log (1-U")
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http://www.youtube.com/watch?v=GCvWD9zIF-s

Forward propagation




Backward propagation
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Today's topics

1. Programming or feaching
2. Parametric functions
3. Distance

4. Optimization (intro)
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