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Problem 1. In the lecture, we defined the empirical measure ., for an i.i.d. sample set (Xy,...,X,).
Let 2, be a partition of R?; we call a cell &7, ; € 2, to be empty, if 11,[%%, ;] = 0. Let now M,, be the
number of nonempty cells of &,,. Prove that a.s.

My L0 (nhoo),

[{J: #n,;02(0,R)}|
n

provided that lim,, 1o = 0 for each R > 0.

Problem 2. Assume that the weights {«,;}I", are non-negative and that the corresponding local
averaging estimator is weakly universally consistent. Prove that assumption (iii) in Stone’s theorem
is satisfied, i.e.,

n

%%?OE{Z |ani (X) [ Lgx,—x|>01| =0 Va>0.
=1

Hint: For any fixed x € R? and a > 0, let f be a non-negative continuous function which is 0 on
A(x; %), and 1 on Z(x; 22). Now choose Y = f(X) = m(X), then

Lixen(x;2)} Z oni(X)f(X5) = Lixem(x2)} Z ani (X)L x,—x|>01 + 0 (n 1 00)
i—1 i=1

in probability, therefore, for any compact set o7 C R¢,

]l{XE,Q{} Z an,i(X)]l{||Xi—XH>a} i 0 (n T OO) in probablllty
=1
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