Mathematical Statistics, Winter term 2018/19
Problem sheet 9

26) Let Xi,..., X, be iid. with X; ~ Uniform([0,]), where 6 € (0, c0).

(i) Compute the maximum likelihood estimator 0 ML, Of 6.

(ii)) Compute the distribution function of n(f — é\ML,n). What is the limit of these
distribution functions as n — oco?

Definition A sequence of real-valued random variables (X,,)nen on (€2, A, P) is bounded

in probability (or tight), if for every e > 0 there exists M, < oo such that

P(IX,| > M) <e VneN.

27) Let (X,)nen, be a sequence of real-valued random variables on (2, A, P) and let
X, -5 X, (convergence in distribution).

Show that (X,,)nen is bounded in probability.

Definition Let (X, )y be a sequence of real-valued random variables on (2, A, P) and let

(an)nen be a sequence of strictly positive real numbers. Then

(i) X, = Op(aw), if (X,/on)nen is bounded in probability,

(i) X = op(an), if X,/ — 0.

28) Let Xn - Op(an), Yn - OP(BTL); and ZTL = OP(ﬁn)'
Show that

(i) X, +Y, = Op(max{ay,, 5,.}),
(i) X, Y, = Op(anfn),
(iif) Z, = Op(Bn),

) X

(IV n Zn - OP(anﬁn)'



