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Problems of SVM

• A linear hyper plane not 
exist 

• Over fitting



soft margin SVM

• Dual form of objective function
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Slack variables
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Lagrange multipliers

• To solve the target function
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Slack variables

derivation



Lagrange multipliers

• Now, we project x into a feature space
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Slack variables

derivation



Lagrange multipliers

• Now, we project x into a feature space
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Dual problem
• Now, what is the lagrange multiplier? Dual problem

1 1 1

*1

1( , , , , ) [ ( ( ) ) 1 ]
2

11
2

l l l
T T

i i i i i i i
i i i

T T
l

L w b w w C y w x b

YKY

        

  

  

      

 

  

derivation

1 1

1

[ ]

( , )

( ) [ ] ( )

( ) ( , )

T T T T

l l
T T T T T

i j i j i j
i j

T T T
i i

l
T

i j j i j
j

w w X Y X Y

Y XX Y Y KY y y x x

w x X Y x

YX x y x x

 

     

  

   

 





  



 





1

1

( ) ( )

0

0

l
T

i i i
i

l
T

i i
i

i i
i i

i i

w y x X Y

y y

C
C

C

   

 

 
 

 





 

 

 
      







Soft margin SVM
• To solve this problem and find alpha, then we can obtain w and 
w*phi(x)
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KKT Explanation
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* *) 0 0x   

KKT states that the Langrange parameters can 
be non‐zero inly if the corresponding 
inequality is an equality at the solution
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Let us discuss the parameter and its point distribution!!!



KKT Explanation
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Both sides



KKT Explanation
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On Margin Edge



KKT Explanation
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On Margin Edge or Inner



KKT Explanation: Analyzing cauchy
Homework
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How to solve b
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