QMLE and penalized estimation under non-standard conditions 53

Quasi-maximum likelihood estimation and penalized esti-
mation under non-standard conditions

Junichiro Yoshida - Nakahiro Yoshida

Graduate School of Mathematical Sciences, University of Tokyo: 3-8-1 Komaba, Meguro-ku,
Tokyo 153-8914, Japan.

Supplementary material

6 Appendix: proof of (22)
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and
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with & = &(A\6,7) = E(sA + (1 — s)A", /50, 1/57% + (1 — 5)(7*)?), where
&(X, 6,7) denotes a random variable such that £(A, d,v) ~ GIG(), 4§, 7).
Let a, = diag[n™1/2,n=1/4 n=1/2] and define U, and U as (5) and (7),

respectively, for © := [A, A] x [0,0] x [y,7] and 6* := (A*,0,v*). For H,(0) =

Z;-L:l logp(X;;0) (0 =(X9d,v) € ©) and u = (u1,uz,u3) € Uy, we obtain
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where we are writing F(X;) = F(X;) — E[F(X;)] for a function F(X,) of a
random variable X; satisfying X; ~ GIG(\*,0,7*) = I'(A*, (v*)?/2). Then it
is possible to write it as
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with the positive-definite covariance matrix
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and the term r,(u) satisfying

[ (w)] —1/2
S =0,(n .
S T Tl + Jual T~ P




QMLE and penalized estimation under non-standard conditions 55

Then, Condition [A1] is verified by the estimate

lim limsupP{Mn > (27 Amin[C] + Op(n_l/Q))R} =0
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for My, = [n=/2 30 Tog X; | + [n =237 27 XY 4 [ 2 0 X .
Condition [A2] is satisfied with
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Z(u) = exp <A~ (u1,u2, ug) — %C’[(ul, u%,u;;)(m])

with a three-dimensional random vector A ~ N3(0,C). Now from Example 1,
[A3] holds, and we obtain U = R x [0, 00) x R. Condition [A4] obviously holds.
Therefore, Theorem 1 concludes that the MLE ()\n,én,ﬁn) admits (22). O



