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Problem 1

1.1 5={0,A,B,C,AB,BC, AC, ABC}

1.2 Multinomial distribution. é%L = g,ég’: = %, é]C”L = %
. . . ~ ~ < 4

1.3 Geometrically distributed. 04 = 3,05 = & 8¢ = &

1.4 An example is AB or a customer getting both books A and B.

Problem 2

2.1 hopy = 0.15

2.2 True, False, True, False, False

Problem 3

3.1 fp because this results in the largest likelihood.
3.2 fc because this results in the largest likelihood.

3.3

P(at|fu)P°(fv)
(@ fu)PO(fu) + P! fr) P (fr) + Pzt fc) P (fc)

P(fU\xl) = 2

P(z'|fc)PY(fc)
(! fu)PO(fu) + P(z'|fr)P°(fr) + P(z|fc) P°(fc)

P(fclz') = P



P(331|fT)PO(fT)
(@' fu)PO(fu) + P(zt fr)PO(fr) + P(z!|fc)P°(fe)

P(fT|$1) = P

3.4 True

3.5 We compare P(fy|z') = 0.5 0.1, P(fc|z') = 0, P(fr|z') = 0.12 % .
would choose fy.

Problem 4
4.1
Ply'=1)=P('>1)
= > (=7
==
mlp:yl
=(1- ’Y)ﬁ
=7
4.2

~log (Z”y) # (s + (= S les(1 )

= C + log(y) Zyz +(n— Zyz) log(1 — )
i=1 i=1

4.3 Set 0¢(7y)/0v = 0 we obtain that

> i1 Yi _(n— > i1 Yi)

=0
Y 1—7
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Therefore yML = Z”:le

4.4 Yes, Y1, y; is the sufficient statistics.

Problem 5

5.1 8,y

‘|

5.2 L(y1:n|67,>/7x1:n) = Hlep(ylw,'y,xz) = H?Zlge_’)"yl—ﬁf

5.3 L(y'"|8,v,2"") = log(TI_; Fe W' =A7'l) = nlog(3) — 7 23y Ty’ — Ba’|

5.5 Set 9¢(v, 8)/0y = 0 we obtain that

n - i 7
=Sy - el =0 (10)
T =
ML _ n = <2
Therefore v*'* = Bz S, &
5.6
Model 1:

AIC(f) = —101 — 2 = —103

Model 2:

AIC(f) = —100.1 — 3 =103.1

We would choose Model 1 based on AIC.



