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Consider two data points, x (1. —1) and x» = (2,2), in a binary classification task
using an SVM with a custom kernel function K(x, y). The kernel function is applied to
these points, resulting in the following matrix, referred to as matrix A:

{K[ﬂ‘f"_--ﬂ} Hf_j-’*ii-i‘izﬂ (1.3

K(x.x1) K(x2.x2) 13 ©

Which of the following statements is correct regarding matrix A and the kernel function
K(x,y)?

K(x.y) i1s a valid kernel. \/
| K(x.y) 1s not a valid kernel
) Matrix A is positive semi-definite.
| Matrix A 1s not positive semi-definite.

Tz n N

Given a kernel function K; : R” x B » IR and its corresponding feature map ¢y : B

- N

RY, which feature map ¢ : R
where ¢ Is a positive constant?

would correctly produce the kernel cKi(x, z),

| O\ X Ci_"](.?'()
o(x) = Vcor(x) \/
O\ X {':'.'*l(x‘)

I) No such feature map exists.

Let K; . ' x A = Rand Kz : &' x A = K be two symmetric, positive definite kernel
functions. Which of the following cannot be a valid kernel function?
) K(x.x') =5 Ki(x.x')
K(x.x") Ky(x. x )+ Ko(x. x')
K(x.x') = Ki(x.x') + =

Kalx.x')

All three are valid kernels

Given a kernel function K(x,x") = f(x)g(x")+ f(x")g(x), where f and g are real-valued
functions (RY — R), the kernel is not valid. What additional terms would you include
in K to make it a valid kernel?

Options

(A) f(x)+ g(x)
(B) f(x)g(x) -
(C) F(X)F(X) + g(x)g(X
(D) f(x') + g(x')

K QRCRERE




Naive Baﬁgg Risk ([\r\-ﬁdags} ﬂicaﬂﬁﬂ P%ba%/a)

b)dea find \Difk P Xif¥p Xn}\D =

) Cobutlote otedichon J8 eath ik combinahn | =

Y =1:0.4(0.2)(0.7) = 0.056, Y =0:0.6(0.7)(0.2) = 0.084

=predictY =0 — By

. . _ . . _ Posterior check:
P(X;=1|Y=1)=08 P(X;=1|Y=0)=0.3

iy ] - D(X. : . N ) 0.224
P(X=1|Y=1)=07, P(X;=1|Y=0)=02 P(Y=1|1,1) = —
0.26
| nents is/are CORRECT?
y CX

Overall correct prob:

0.224 + 0.084 + 0.144 + 0.336 = 0.788
P( misclassification ) = 1 — 0.788 = 0.212 < 0.25
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