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(1) Let (X3, Y1),...,(X,, Y,) be n data points and suppose that
Yi=r(Xi) +e
where E(e;) == 0 and Var(¢;) = 02. Consider the following estimator:

{Yi fe=2X;, i=1,...,n

Y otherwise
where'? —p 13" Y
(a) Find the weights £(z) = (£,(z), . .., £s(z)) so that 7(z) = 7, £(x).
If x=%x for J= L0
Ri(x) = Gl =)
O L#)
XF Ry e emy §r Lon, G

(b) Find the smoothing matrix L.

Liy = @y () => L=In




(c) Find the effective degrees of freedom.

Ve (L) = +r (Ta) =n




(d) Find the bias and variance. {There are two cases. Case 1:
re{Xy,..., Xn} Case 2: z ¢ {X;,...,X.}.)

: Case 4 Than F(7c)= ?(Xi) fsr SOME ¢
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Case 2 F(x)#?(){‘l) oy soma .

n

ELY J-r(x)

L7 ELNT] - r0o
a L)~ (X

==L r(XL) )

-

=\

bas = ELF(0] -rx)

"

var (7(x)) = Var (¥)< 67n




(2) Let (X1,Y1),...,(X,, Ys) be n data points and let
> K (557)

be the kernel regression estimator where K(z) = e~#’/? is the Gaus-
sian kernel.

r(z)

(a) Show that 7(X;}) — Y; as h — 0.
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(b) Show that 7(X;) —» Y as h — oo.

fexi) = Le )

; ‘6 ﬂ('&‘lg'i‘j)vi/z.
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(3) Suppose that ¥ € {0,1} and P(Y = 1) = 1/2. The distribution
of X|Y =0 is discrete and is given by

P(X = 1jY = 0) = P(X = 2|Y = 0) = 1/2.
The distribution of X}Y =1 is discrete and is given by
PX =2]Y =1)=PX =3|Y =1)=1/2.

Find the Bayes rule and the Bayes risk.
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Re(x)= PLhe(x) #Y)

= P(n*(x)#Y | x=1) PCx=t) + PLR¥(x)#y Ix=2)
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Assume P(Yy= ) =T,

(4) Let Y € {0,1}, fo(x) = f(z]Y = 0) and filz) = flz]Y = 1).
Suppose that f; = fi. Find the Bayes rule and the Bayes risk.

'FILX) l"W
hWo(x) = M
( I ‘FO(X) > i
0] 0w
= () > =
o O W
= m™> /2
O oW
Rask !

R¥= P(hr£Y) = P(%*=0,¥=1)+P(h*=1 y=0)
Cone. A0 At > o
R = o + (1-1)
Case 3. T £z
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