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1 Part I Q1
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It is clear that Z = X��
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that E(Zi) = 0; E(Z2i ) = 1 and V ar(Zi) = 1 <1; V ar(Z2i ) = 2 <1: By the WLLN, 1n
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De�ne Wi =
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3775 : Also,
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We want to know the limiting distribution of
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p
n
h
1
n

Pn
i=1(Zi � Z)4 � 3

�
1
n

Pn
i=1(Zi � Z)2

�2i
;

not the one of 1p
n

hPn
i=1(Zi � Z)4 � 3

�
1
n

Pn
i=1(Zi � Z)2

�2i
stated in the question.

De�ne W = 1
n

P
iWi =

2664
1
n

P
i Z

4
i

1
n

P
i Z

3
i

1
n

P
i Z

2
i

1
n

P
i Zi

3775 �
2664
An
Bn
Cn
Dn

3775 : By the hint,
1

n

nX
i=1

(Zi � Z)4 � 3
 
1

n

nX
i=1

(Zi � Z)2
!2

= An � 4DnBn + 12D2
nCn � 3C2n � 6D4

n

� u(W ):

Note that u(E[Wi]) = 3� 3 � 12 = 0: We have
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The �rst derivative of u evaluated at W = E[Wi] is
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Recall
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d! N(0; V ar(Wi)):By the Delta method, we have
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