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Administrivia Question
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Slack Example

Decision function:

©
T T T

What are the
support vectors? 0
Which have =
non-zero slack?

Compute &g, &
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Computing slack

yi(Wi - x; +b) >1—¢; (1)
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Computing slack

yi(Wi - x; +b) >1—¢; (1)
Point B
yB(vT}B - XB + b) = (2)
—1(-0.25- —5+0.25-1—0.25) = —1.25 (3)
Thus, g = 2.25
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Computing slack

yi(W; - xi + b) > 1= &; (1)

Point B
yB(vT}B - XB + b) = (2)
~1(—0.25-—5+0.25 -1 — 0.25) = —1.25 (3)

Thus, £g = 2.25

Point E
ye(We - xg + b) = (4)
1(~0.25-6 4 0.25-3 + —0.25) = —1 (5)

Thus, &g = 2
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Slack Example

Decision function:

0 8r : 9D
w = 5 b= -5 .

What are the 3 °"
support vectors? 2 ec o S Y ¥
1@ B oG

O @ A

—1t Decision Boundary o !
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Slack Example

Decision function:

8 : D
w = [ g } b= -5 .
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support vectors? 2 ec o S Y ¥
Which have 1res oG
non-zero slack? open
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Slack Example

Decision function:

8 : D
w = [ g } b= -5 .

o

sl

a
What are the 3t "
support vectors? 2ec o Sy %
Which have 1res ec
non-zero slack? oen

—1t Decision Boundary o !
Compute &4, ¢ 54 32-10 1 2 3 456 78 9
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Computing slack

yi(Wi - x; +b) >1—¢; (6)
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Computing slack

y;(W/;-X;—I—b)Zl—f,' (6)
Point A
yA(vT}A * XA + b) = (7)
1(0~—5+2-0+—5):—5 (8)
Thus, £4 =06
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Computing slack

yi(Wi - xi +b) > 1§ (6)
Point A
ya(Wa - xa + b) = (7)
1(0-—5+2-0+—5) = —5 (8)
Thus, £4 = 6
Point C
yc(We - xc + b) = (9)
100- —5+2-2+—5) = —1 (10)
Thus, &éc =2
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Which one is better?
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Which one is better?

N
min 51wl + € > (1)
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Which one is better?

D & =425 (12)
Which decision boundary (wide / narrow) has the better objective?

N T
min 2w+ €3¢ (13)
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Which one is better?

o s
1 2 1 2 1 2
5||W\| =0.0625  (11) E||W|y :5(2):2 (13)

Zg,- =4.25 (12) Zg, =8 (14)

Which decision boundary (wide / narrow) has the better objective?

1,
min > [[w| +CZ€,- (15)
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Which one is better?

1 1
5||W\|2 =0.0625  (11) 5HWH2 =2 (13)

Zg,- =4.25 (12) > =8 (14)

Which decision boundary (wide / narrow) has the better objective?
.1 5
min ol lwlf + C Y& (15)

In this case it doesn't matter. Common C values: 1.0, %
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Importance of C

Need to do cross-validation to select C
Don't trust default values
Look at values with high &; are they bad data?
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Importance of C

Need to do cross-validation to select C
Don't trust default values
Look at values with high &; are they bad data?

Next time: how to find w
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