Jean-Marie Dufour
April 25, 2014

McGill University
ECON 763
Financial econometrics
Final exam

No documentation allowed
Time allowed: 3 hours

10 points 1. Consider a process that follows the following model:

3

X =) [Ajcoqvit)+Bjsin(vjt)] , teZ,
=1

wherevy, ..., vy are distinct constants on the inter¥@J 2r1) andAj, B, j =1, ...,
m, are random variables i, , such that

E(A) = E(B))=0, E(A})=E(B}) =02,
E(AjA) = E(BjBx) =0, forj#Kk,
E(AjB) = 0,Vj, k.

j=1,..,n,

(a) Show that this process is second-order stationary.
(b) For the case whema = 1, show that this process is deterministic.

40 points 2. Consider the following ARMA model:
X =05X_1+u—025u_1 (1)
where{u; :t € Z} is ani.i.d. N(0, 1) sequence. Answer the following questions.

(a) Is this model stationary? Why?
(b) Is this model invertible? Why?
(c) Compute:

L E(X);



i. y(k),k=1,...,8;
i. p(k),k=1,2,...,8.
(d) Graphp(k), k=1,2,...,8.
(e) Find the coefficients oft, W1, U2, U_3 and ;_4 in the moving average
representation oX;.
(f) Compute the first two partial autocorrelationsXef
(g9) If X;0=1 and assuming the parameters of the model are known, caroyou c

pute the best linear forecasts Xio, X11, X12 andX;3 based orXig (only)? If
so, compute these.

(h) If X;0=1,u10=2, ug =1, ug=0.99, u7; = 1.2, and assuming the parameters
of the model are known, can you compute the best linear fete@dX11, X1
andXi3 based on the history of the process ugig? If so, compute these.

15 points 3. LetXy, Xo, ..., X7 be atime series whebg, Xy, ..., Xt have continuous distribu-
tions.

(a) Propose a method for testing the hypothesisXhaXo, ... , Xt are independent
and identically distributed (i.i.d.) without any assunagtion the existence of
the moments foKy, Xo, ..., XT.

(b) If Xq, Xo, ..., XT have common mediamy, describe a procedure for testing
whether these observations are independent without asgudentical distri-
butions.

(c) Consider the “median regression” model:

Vi=xB+u,t=1...T, (2)

wherex, t =1,..., T, arek x 1 fixed vectors and the the disturbancest =
1,..., T, are independent with median zero and continuous distabsti Pro-
pose procedures for testing hypotheses of the fdgmpB = 3, and build con-
fidence sets fopB.

20 points 4. LetRy, i=1,...,n, be returns om securities for period,andRy; the return on
a benchmark portfoligt =1, ..., T). The (unconditional) CAPM which assumes
time-invariantbetas can be assessed by testing:

HE:q=0, i=1...,n 3)
in the context of the MLR model

rit =a + Bifme+&it, t=21...,T,i=1...,n, (4)



whererit = Rt — Rit, fmt = Rut — Ryt, Ryt is the riskless rate of return amg is a
random disturbance, such that

Vi=(ew. o En) =W, t=1.. T, (5)

whered is an unknown, non-singular matrix and the distributionted vectorw =
vec(W),W =W, ... ,Wr]"is either: (i) known (hence, free of nuisance parameters),
or (ii) specified up to an unknown finite dimensional nuisapaeameter (denoted.

(a) Put the model (4) in matrix notation.

(b) On assuming that the vectods, ... ,Wr are i.i.d.N|O, I], describe the likeli-
hood ratio test forzZg, and discuss how this test could be implemented.

(c) Propose a procedure for testing whether the ewbrs.. , Wy are i.i.d.NJO, I,].

(d) If another distribution is assumed far (such as a heavy-tailed distribution),
discuss how such a test could be implemented.

15points 5. Consider atime series of assetrettng =1,..., T, which are i.i.d. according to
stable distribution, with characteristic function

© g [ —ot|?[1—iB sign{t)tan’ | +iut, fora #1,
'“/mé dP(S<s)= { olt|[1+iBT signt)Inft] Fipt, fora =1 (6)

(a) Discuss the interpretation of the different parameters, a andf.
(b) Why are stable random variables called “stable™?
(c) On assuming thgk = 0, propose a method for testing

Ho(ao) : a = ao. (7)

(d) On assuming thg® = 0, discuss how a confidence set foicould be built.



