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Lecture 09-b: Support Vector Regression in some
details

Instructor: Prof. Ganesh Ramakrishnan
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KKT and Dual for SVR

minw,b,ξi,ξ
∗

i

1

2
∥w∥2 + C

∑
i
(ξi + ξ∗

i
)

s.t. ∀i,

yi − w⊤ϕ(xi)− b ≤ ϵ+ ξi,

b + w⊤ϕ(xi)− yi ≤ ϵ+ ξ∗
i
,

ξi, ξ
∗

i
≥ 0

Let’s consider the lagrange multipliers αi, α
∗

i
, µi and µ∗

i

corresponding to the above-mentioned constraints respectively.
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KKT conditions

Differentiating the Lagrangian w.r.t. w,

w − αiϕ(xi) + α∗

i
ϕ(xi) = 0

i.e. w =
∑

n

i=1
(αi − α∗

i
)ϕ(xi)

Differentiating the Lagrangian w.r.t. ξi,

C − αi − µi = 0
i.e. αi + µi = C

Differentiating the Lagrangian w.r.t ξ∗
i
,

α∗

i
+ µ∗

i
= C

Differentiating the Lagrangian w.r.t b,∑
i
(α∗

i
− αi) = 0

Complimentary slackness:

αi(yi − w⊤ϕ(xi)− b − ϵ− ξi) = 0
µiξi = 0
α∗

i
(b + w⊤ϕ(xi)− yi − ϵ− ξ∗

i
) = 0

µ∗

i
ξ∗

i
= 0
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Conclusions from the KKT conditions:

αi ∈ (0,C) ⇒?

α∗

i
∈ (0,C) ⇒?
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