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Logistic regression
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Logistic regression

4 hg(x) =0Tx, 6=
XXX XX X

Threshold classifier: p = 0.5
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v

ifhg(x) = p, y=1

How about additional data set??

Logistic regression

hg(x) canbe>1o0r<0 =) 0<hp(x) <1
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Logistic regression
Logistic regression

We want 0 < hy (x) < 1forallx How to design the model (function) hg(x) ??

Logistic function / Sigmoid function

4 9(2) hg(x) =07x

:5 “Z he(x) = g(67x) = g(2)
-

1
1+e2

v

z g(z) =

hg(x) can represent estimated probability

he(x) = P(y = 1[x; 0) Ply=1lx;0) + P(y =0|x;0) = 1
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Logistic regression

Now, we can classify the dataset with logistic regression

y

s

he(x) = g(67x) = g(2)

9(z) 1
- 9(2) = 1+ ez

Z Prediction resulty = 0

if g(z) = hg(x) < 0.5,

A

v

0Tx = z is the only

Predictionresulty = 1

solution? if g(z) = hg(x) = 0.5,

How can we handle multi variable?
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Logistic regression

Define “Decision boundary”
he(x) = g(67x) = g(2)

xZA -« ‘
. - X v X X
O X x X z=0Tx
O O X X = Hoxo + 01x1+ Hzxz + -+ ann
©co0o |
X1 4
9 X2 | % Z = 0pxy + 01%1 + 0,x, + O3x2 + O,x5
X X
=19 = s
O O X1
% X Z = Hoxo + Hlxl + szzz + 033(% + 94_x22

+ O5x1%5 + Ogx1X5 ...
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Logistic regression

How to fine parameters 67?7?

y

1 —

s

A

i 9¢) ho(x) = g(67x) = g(2)

/ g(z) = !

1+e %2

[
»

Z

remind linear regression

1(6)

m
JO) =5, > (h(x') - y')’
2m ¢ Y
l = 1 s Range of predicted values: (-10,000 to 10,000) | True value: 100

-10000 -7500 -5000  -2500 [} 200
6 Predictions

non-convex convex
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Logistic regression

How to fine parameters 67?7?
_ 1 N i )2 _
J) = %Z(h(’c )-y)'  E—p ©) = Costlhe(x),)

Logistic regression

—log(he(x)) ify =1

J(8) = Cost(hg(x),y) {
—log(1— hy(x)) ify =0
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Logistic regression

Logistic regression cost function

J(0) = % Z Cost(hg(z(), y())

= —%[i_n: D 1og ho(z) + (1 — y@)log (1 — he(z))]

Want ming J(6):
Repeat {

0; :=0; — 0‘80 J(0)

} (simultaneously update all 6;)
ho( )—; ) - (D)) — 4 (i)
A _1+e_9Tx 875.](9):;:1( o(z'") —y" )
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Logistic regression

Summary hg(x) = 0Tx hg(x) =

- Prediction vs Classification
Logistic regression cost function

J(6) = L 3° Cost(hg(z®), y®)
=1

m

- Linear vs Logistic

- Parameters - ‘ | |
_ = — L[5y logho(z D) + (1 = y?) log (1 = k(=)
- Cost function i=1
. ) ) Want ming J(6):
- Decision boundary : linear & non-linear Mepedty]

9j = Oj = a%J(O)

} (simultaneously update all 6;)

What’s next?

- Classification : Support vector machine
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