
 



  ∥w∥   given that  t  y(x  ) ≥
w,b

arg min
2
1 2

i i 1,

a = (a  , … , a  )1 N

L =  ∥w∥ −
2
1 2

 a  (t  y(x  ) −
i

∑ i i i 1).

w b

  

w =

0 =

 a  t  φ(x  ),
i

∑ i i i

 a  t  .
i

∑ i i

tokhminimalizomthleisonmopepodminh



L =  a  −∑
i

i    a  a  t  t  K(x  ,x  )
2
1 ∑

i

∑
j

i j i j i j

a  i a  ≥i 0  a  t  =∑
i i i 0

K(x, z) = φ(x) φ(z).T

a  ≥i 0, t  y(x  ) −i i 1 ≥ 0, a  (t  y(x  ) −i i i 1) = 0.

x  i a  =i 0 x

y(x) =  a  t  K(x,x  ) +∑
i i i i b x  i

smir
Sila





ξ  ≥i 0

ξ  =i   {0
∣t  − y(x  )∣i i

 for points fulfilling t  y(x  ) ≥ 1,i i

 otherwise.

ξ  =i 0 0 < ξ  <i 1
ξ  =i 1 ξ  >i 1

C  ξ  +
w,b

arg min ∑
i

i  ∥w∥  given that  t  y(x  ) ≥
2
1 2

i i 1 − ξ   and ξ  ≥i i 0.

peudlihinhmocmiienobs'tun
sve'm Unsifibninimisti



a = (a  , … , a  )1 N μ = (μ  , … ,μ  )1 N

L =  ∥w∥ +
2
1 2

C  ξ  −
i

∑ i  a  (t  y(x  ) −
i

∑ i i i 1 + ξ  )−i  μ  ξ  .
i

∑ i i

w b ξ

μ  =i C − a  i

L =  a  −
i

∑ i    a  a  t  t  K(x  ,x  ),
2
1

i

∑
j

∑ i j i j i j

∀ i : C ≥ a  ≥i 0  and    a  t  =
i

∑ i i 0.

Mei



a  >i 0
t  y(x  ) =i i 1 − ξ  i

pahnimpribylo

spoustnsupportvelutoni



ξ  =i max (0, 1 − t  y(x  )),i i

L  (t, y)hinge =
def

max(0, 1 − ty)

 C  L  (t  , y(x  ))+
w,b

arg min
i

∑ hinge i i  ∥w∥ .
2
1 2

C

C = ∞ C = 0

amistotoho omeaniesto ifu

Indi.atjggnsenetreeil

Tenable



y(x;w, b) =def
φ(x) w+T

b

  L  (t  , y(x  )) +
w,b

arg min∑
i MSE i i  λ∣w∣2

1 2
L  (t, y) =MSE  (t −2

1
y)2

  L  (t  , y(x  )) +
w,b

arg min∑
i σ-NLL i i  λ∣w∣2

1 2
L  (t, y) =σ-NLL − log ( σ(y) ⋅t

⋅(1 − σ(y))1−t)
  L  (t  , y(x  )) +

W ,b
arg min∑

i s-NLL i i  λ∣w∣2
1 2

L  (t, y) =s-NLL − log softmax(y)  t

 C  L  (t  , y(x  )) +
w,b

arg min ∑
i hinge i i  ∣w∣2

1 2
L  (t, y) =hinge max(0, 1 − ty)

L  (t, y) ∝MSE − log (N (t;μ = y, σ =2 const)) L  (t, y) =σ-NLL L  (t, [y, 0])s-NLL



t ∈ {−1, 1}

 (ty −2
1 1)2 (y − 1)2

t = 1 (y + 1) =2 (−y − 1)2
t = −1

− log σ(ty) σ(y) t = 1 1 − σ(y) = σ(−y) t = −1
max(0, 1 − ty)

studychashoneit
pritrinanni

y
stablepenaliancineckif

aphotoiechadapointloss

dilenostalespotpiesmargin



 L(w  ,w  , … ,w  ).
w

arg min 1 2 D

i {1, 2, … ,D}
w ←i arg min  L(w  ,w  , … ,w  )

w  i
1 2 D



i {1, 2, … ,D}
w ←i arg min  L(w  ,w  , … ,w  )

w  i
1 2 D

arg min

w  i

w  i

L

β  i



L =  a  −∑
i

i    a  a  t  t  K(x  ,x  )
2
1 ∑

i

∑
j

i j i j i j

a  i

∀ i : C ≥ a  ≥i 0  and    a  t  =∑
i

i i 0.

a  (t  y(x  ) +i i i ξ  −i 1) = 0 μ  ξ  =i i 0

a  ≥i 0 t  y(x  ) ≥i i 1 − ξ  i μ  ≥i 0 ξ  ≥i 0

  

a  > 0i

a  < Ci

⇒ t  y(x  ) ≤ 1,   because t  y(x  ) + ξ  − 1 = 0 ⇔ t  y(x  ) ≤ 1,i i i i i i i

⇒ t  y(x  ) ≥ 1,   because μ  > 0 ⇔ a  < C  and  ξ  = 0 ⇔ t  y(x  ) ≥ 1.i i i i i i i

0 < a  <i C t  y(x  ) =i i 1



a  i L

 a  t  =∑
i i i 0 a  i

a  i a  , a  i j

∀ i : a  <i C ⇒ t  y(x  ) ≥i i 1 a  >i 0 ⇒ t  y(x  ) ≤i i 1
i {1, 2, … ,N}

j = i {1, 2, … ,N}
a  , a  ←i j arg max  L(a  , a  , … , a  )

a  ,a  i j
1 2 N

0 ≤ a  ≤i C 0 ≤ a  ≤j C  a  t  =∑
i i i 0



a  , a  i j

a  i a  j  a  t  =∑
k k k 0

a  t  =i i −  a  t  ∑
k=i k k t  =

i

2 1 ζ = −  a  t  ∑
k=i,k=j  k k

a =i t  (ζ −i a  t  ).j j

L(a) a  i a  j

a  j

a  , a  i j

L
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https://cs.stanford.edu/~karpathy/svmjs/demo/
https://cs.stanford.edu/~karpathy/svmjs/demo/demonn.html
https://playground.tensorflow.org/

