Math 581 HW 10 Fall 2025. Due Friday, Nov. 14.

Exam 2 and 3 reviews may be useful. For quiz 10, the exam reviews and oral exam
problems from the course website may be useful. 5 sheets of notes for the quiz.
Final: Monday, Dec. 8, 12:45-4:45.

1) (27.4 b) modified slightly): For each n € N, let W,,;; be independent with E(W,;) =
0, V(Wai) = 02, and s2 =", 02,. Suppose |W,x| < M, wpl and M, /s, — 0. Verify
that Lindeberg’s condition holds. Show directly: do not use the fact that if Lyapounov’s
condition holds, then Lindeberg’s condition holds.

2) Suppose that X, ..., X,, are iid and V(X;) = 02. Given that

i=1
give a very short proof that the sample variance
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3) Suppose X1, ..., X,, are iid p x 1 random vectors from a multivariate t-distribution

with parameters g and ¥ with d degrees of freedom. Then F(X;) = p and Cov(X)

d —
= —22 for d > 2. Assuming d > 2, find the limiting distribution of /n(X — ¢) for

appropriate vector c.

4) Suppose

7, = —\/ﬁ(XU" — 1 b N(0,1)

and s2 5 o2 where ¢ > 0. Prove that

X, —
V(Xa —p) b N(0,1).
Sn
5 IfY, 2Y, a, 2 a, and b, = b, then a, + b,Y, = X. Find X.
6) Suppose Xi, ..., X, are iid C'(u, o) with characteristic function

wx (t) = exp(itp — |t|o) where exp(a) = e®.
a) Find the characteristic function ¢r, (t) of T, = > 1" | X;.
)

b) Find the characteristic function of X,, = T}, /n.

c¢) Does X, L W for some RV W? Explain.



