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Math 581

Exam 3 Fall 2021

1) Let Y7, ..., ¥;, be iid Gamma(6, 8) random variables with E

;

)

— ¢% and V(

Y;

)

where 6 > 0. Find the limiting distribution of v/n( Y, — ¢ ) for appropriate constant c.
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, f é 2) Suppose X1, ..., X, are iid k x 1 random vectors where E{X;)= (g1, )T and | :
7 Cov(X;} = (1 — )T +all”, where I is the k x k identity matrix, 1 = (1,1, ..., 1)7, and = N

—(k=1)7! < o < L. Find the limiting distribution of \/n(X — ¢) for appropriate vector /. 85
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A 3) Suppose X is an integrable random variable on (Q2, F, P) and that o-field G C F,
G <€G,and A € F. Then E(X) = [ XdP = fQ XdP. Use the definitions of £{X|G)
and P{A|G) to find the follovvlng 1111:@&1,@;5,“

a) [, E(X|G)dP = / 5 ~ . et

f

vt
I

— C ]j/

OB EEXIG) = [ BXIGMP = | 3 )

Y
P Y
I

¢) [, E(I4]G)dP J{ T " J“‘ — i T,A :?{} P)f

IR 73




e L ;’
; Lf‘y t1 balir gt Lot -

4) Let X be a I<: x 1 random vector and X, be a sequence of k£ x 1 random vectors
and suppose that

X, 517X
. for all £ € R*. Does X, = X7 Explain briefly.
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_/::: 5) If Y is Cauchy C (u, o), then the characteristic function of ¥ is
f .ﬁpy( ) = exp(ity — |t|o) for all t € R. If ¥1,..., Y}, are iid Cauchy C(p, o), does Y. £> w
LA

‘for some random variableW? Prove or dlsprove
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6) Let X,, = \/n with probability 1/n and X, = 0 with probability 1 — 1/n.
(X = /nlp1/m) wit U(O 1) probability.)

a) Prove that X, L. _
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b) Does X, %, 07 Prove or disprove.
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L7 "3 7) Suppose X,;U(c — 1/n,c+ 1/n). Does X, 2, X for some random variable X7
Prove or disprove. « - 4 O e ) Eacse f
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8) Suppose X7,..., X, are iid with E(X;) = 0 but Cov(X;) does not exist. Does
Xn £ ¢ for some constant vector €7 Explain briefly.
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9) Suppose X, 2 X and Y.—- X, £ 0. Does Y. Z W for some random vector
W? [Hint: Y, = X, + (Y, — X,,).]
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