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This exercice requires you to tick the unique correct answer.

Question 1
Let (x;)i=1,..n be ani.i.d. sample, with true distribution F' given by X; ~ N (uo, 1/2). Assuming
the statistical model {N(u,1)|n € R}, what is true on the likelihood L(p|z1,...z,) of the
model 7

[ ] it writes Hi(27r)*1/26*("’“"1'*”)2

- fRn L(plxy, ..., xn)d(2, ... 2,) =1

L fen Ll oy 2p)dF (2, xn) = 1

[] Sz L(plzy, ... zn)dp =1

Question 2 For a sequence z1,...,z, of integers between 0 and k, the log-likelihood
associated with a Binomial B(k,e’) model is

I:l 00|z, ... xy) = ZZ log <(£)gzl(1 _ e)kfxi)

|:| 021, ... Tn) = 62 4 log(1 — ea)zz’(k*xi)

- 0|z, ... zn) = 10g(1/e_9 —1)>, x; + nklog(l — ee)
[ t(6ler, . oz) = 05, 2, — log(1 — ) 3,0k - )

Question 3
For the Geometric distribution with p.m.f fx(z;0) = 0(1—60)* ' forz =1,2,3...,0< 0 < 1,

and an i.i.d sample (z1,...,x,), which of the following is the correct form of the log-likelihood
function ?

W (6) = Nlog(6) + 2.%, (2 — 1) log(1 — 6)

L] £(6) = 1og(NO) + log((1 = 0) 111 (a: — 1))

(] £(6) = Nlog(®) + (1 - 6)log(5=2, (w: — 1)

[ ] £(6) = log(N)log(6) + log((1 — 6)log(3_iL; (zi — 1))
Question 4 For a Gamma distribution with density f(z|a, ) = %maﬂ exp(—pz) ,

a, 3 >0, and an i.i.d. sample (z1,...,x,), what is the log-likelihood ?
|:| Ua,Blzy, ... xp) = (= D) log (Do, zi) — Yoy Bri + nalog(B) — nlog(I(a))
[ ] 6, Bla, . wn) = (= 1) [T, log(a:) — TTi-, B + (alog(8))™ — log(T'(a))"
B o Bz, an) = (1) Yoy log(z;) — > Br + nalog(f) — nlog(T(a))
[t Blan,. . wn) = 37 log(wi)* ™ = Y01, By + nlog(8)* — nlog(I(a))

Question 5
Given n iid observations x; from the distribution dg, a Dirac mass at 0, the proposed statistical
model is defined by {N(0,1/p?)|p € R }. Which of the following is true about the likelihood
L(p|z1,...,z,) of the model ?
[ Lplzy, ... an) =30
it is not deﬁned
[ ] Loz, ... z0) =1

L(p|z1,...,z,) has no maximum
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Question 6

Given n iid observations x; from the distribution dg, a Dirac mass at 0, the proposed statistical
model is defined by {N(0,1/p?)|p € R} }. Which of the following is true about the likelihood
L(p|x1,...,zy) of the model 7

(] Lol am) 5 0
L(p|x1,. .., n) has no maximum

[ ] it is not defined

[ ] L0z, ... zn) =1

Question 7 For a sequence xl, ..., &y of integers between 0 and k, the log-likelihood
associated with a Binomial B(k,e’) model is
[ ] 00z, ... 2,) = 0Zi% +log(1 — ef)2ilk—:)
LO|z1,. .. xn) =0, — log(l—e)Z(kJ x;)
B )z, ....2,) = log( (1/e7 = 1) 3, z; + nklog(l — €?)
(] @)z, ... z0) = Zﬂog((%)gﬁ( LS )

Question 8

For the Geometric distribution with p.m.f fx(z;0) = 0(1—60)* ' forz =1,2,3...,0< 0 < 1,

and an i.i.d sample (z1,...,x,), which of the following is the correct form of the log-likelihood

function ?
[ 1o
L] o) =
L] o) =
W)=

Question 9
Let (x;)i=1,..n be ani.i.d. sample, with true distribution F' given by X; ~ N (uo, 1/2). Assuming
the statistical model {N(u,1)|u € R}, what is true on the likelihood L(p|z1,...x,) of the
model 7

|:| it writes Hi(27r)*1/26*(‘”*“)2

- fRn L(p|lxy, ... xn)d(x1, ... ,2n) =1

I:l Jon Lplzy, .. xp)dF (.. xn) =1

|:| Jg L(plzy, ... zn)dp =1

= Nlog(6) + (1 — ) log(>_1¥; (x; — 1))

log(N) log(6) + log((1 — ) log(3_1r (s — 1))
log(N0) + log((1 — 6) YN (i — 1))

Nlog(6) + 1%, (z; — 1) log(1 — 6)

\_/\_/\_/\_/

): B¢ a—1

Question 10  For a Gamma distribution with density f(x|a, NS exp(—pfz) ,

a, 3 >0, and an i.i.d. sample (z1,...,x,), what is the log-likelihood ?

L] e, Blor, .. n) = 3 log(a)* ™! = 20 By + nlog(B)™ — nlog(T'())
W (. Blzr, ) = (@ = 1) XL log(a) — Sy Ba + nalog(B) — nlog(T(a))
[ ] e, Blay, ... an) = (a—1) log(3 i i) — doiny Bai + nalog(B) — nlog(I(r))
L] t(a, B, @n) = (@ = 1) [Ti, log(i) — TTiz, Bai + (alog(B))" — log(T'(a))"



