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Time series and financial econometrics

Multivariate linear linear regression and CAPM

Exercises
1. LetRy, i = 1,... ,n, be returns om securities for period, and Ry the return on a
benchmark portfoliot = 1, ..., T). The (unconditional) CAPM which assumes time-

invariantbetas can be assessed by testing:
Hg:a;=0, i=1,...,n, 1)
in the context of the MLR model
rie =a; + B;"me +eie, t=1,...,T i=1 ... n, (2)

wherery; = Ry — Ry, ™me = Rmt — Ry, Ry, is the riskless rate of return ang is a
random disturbance, such that

WE(Elt,...,Ent),:JWt,tzl,...,T, (3)

where J is an unknown, non-singular matrix and the distribution of the veeter vec(1W),
W = [Wh, ..., Wr] is either: (i) known (hence, free of nuisance parameters), or (ii)ispec
fied up to an unknown finite dimensional nuisance-parameter (denpted

(a) Putthe model (2) in matrix notation.

(b) On assuming that the vectdrs,, ... , Wr are i.i.d. N[0, I,,], describe the likelihood
ratio test forH i, and discuss how this test could be implemented.

(c) Propose a procedure for testing whether the efiérs. .. , Wr are i.i.d. N[0, I,,].

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

Reference: Dufour and Khalaf (2002), Beaulieu, Dufour, andi&H2007).
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