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1 PartI Q1
The MGF of Y, is given by M(t) = (1 — X + Ze')" = (1 4 (¢! — 1)Z)". As n — oo, the limit of the MGF is

exp(m(e! — 1)),

which is the MGF of Poisson with mean 7. Note that the MGF is unique.ll

2 Part1 Q2

(a)
It is clear that Z = % So we have X; — X = 0(Z; — Z). Plugging this into Y,, gives

Yn:

(b)
_ 2 y N
By the hint, (13, (Z~ 27)° = (230, 2 — (0, 2)%) - Since 2, % N(0,1), 22 " x(1)-Note
that E(Z;) =0, E(Z2) =1and Var(Z;) =1 < oo, Var(Z?) = 2 < co. By the WLLN, L 3" | 72 = 14-0,(1)
and L 3" | Z; = 0+ 0,(1). By Slutsky Theorem,
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(1+0,(1) = (0% + 0p(1)))
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54-(:54)

= (1+0,(1))"
= 12+0,(1).1



Z} 3
Z3 - . 0
Define W; = ZZQ . W; is i.i.d. By the hint, E[W;] = 1 . Also,
i
Z, 0
Var(W;) = E[W,W/]— E[W,]E[W/)]
VASVARY A B A 9 0 3 0
_Ezjzﬁzfzgl_oooo
= 78 7z z+ Z3| T3 0 1 0
zy ozt 73 77 0 00O
105 0 15 O 9 0 3 O
_ 0 15 0 3/ |0 00O
o 5 0 3 0 301 0
10 3 0 1 0 00 O
(96 0 12 0
_ 0 15 0 3
- 12 0 2 0|
|0 3 0 1

We want to know the limiting distribution of /n(2 > W; — E[W;]). By CLT,
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V(e D Wi BIWi) = NOVar(W)) =N 0,15 4 5 of |-®
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(d)
CAUTION: we want to know the limiting distribution of v/n [% S Zi— 2 =3 (2 (7 - 7)2)2} ,

not the one of ﬁ S (Zi—2)r =320 (Z - 7)2)2} stated in the question.
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Define W = 13" W, = i% 5‘2 = g” . By the hint,
% ZZ Zz D”
1O I
= (2 - 2)* -3 ( > (2 -7) ) = A, —4D,B, +12D}C, —3C2 — 6D,
n n
i=1 i=1

Note that u(E[W;]) =3 — 312 = 0. We have

QDR

The first derivative of u evaluated at W = E[W,] is

ou
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20 (130-27) | = VAl - e

i=1

3\*—‘

= [1 —4D, 12D —6C, —4B, +24D,Cy — 24D} ||y

= 1 0 -6 0 =G



Recall \/n(W — E[W;]) <, N(0,Var(W;)).By the Delta method, we have

Vau(W) — w(EIWi]) % N(0,GVar(W;)G").

So we have
w = GVar(W)G
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(e)

V(3 X (22 -3(2 X, (2-2))°)
\/ﬁ)/n - (%zl;l(zz_7)2)2

. - n 2 n 12\ 2 d
gives m = 171 + 0,(1). Also, note that \/n (% S (Zi—2) =320 (Z - Z)?) ) -
N(0,24). By Slutsky, we have

. Since (£ >0, (Z; — 7)2)2 = 140,(1), Slutsky Theorem

VY, % N(0,24).1



