
1. CH.1: Introduction

1-1 (a) p(yj�) =
QN
i�1 p(yij�) =

QN
i�1 �e

��yi = �Ne��
P
i yi = �Ne��N �y.

(b) MLE minimizes lnp(yj�) = N ln � � �N �y.
@ ln p(yj�)=@� = N=� �N �y = 0) 1=� = �y ) b� = 1=�y.
(c) p(�jy) _ p(�)� p(yj�) = [e��]� �Ne��N �y = �Ne��(N �y+1).
(d) Part (c) is gamma density f(�) _ �a=1e��=b with a = (N + 1) and b =
1=(N �y + 1).
The posterior mean is E[�] = ab = (N + 1)� [1=(N �y + 1)] = (N + 1)=(N �y + 1).

1-2 (a) p(yj�) =
QN
i�1 p(yij�) =

QN
i�1(2�)

�1=2 exp[�(yi � �)2=2]
= (2�)�N=2 exp[�

P
i(yi � �)2=2].

So p(yj�) _ exp[�
P

i(yi � �)2=2] = exp[f�
P

i (yi � y)
2 =2g �N(y � �)2=2]

(given hint.) = exp[�
P

i (yi � y)
2 =2] exp[�N(y � �)2=2]

The �rst term does not involve � so p(yj�) _ exp[�N(y � �)2=2]
(b) MLE minimizes lnp(yj�) _ lnfexp[N(y � �)2=2]g = N(y � �)2=2].
@ ln p(yj�)=@� = �N(y � �) = 0) b� = �y.
(c) p(�jy) _ p(�)� p(yj�) _ [exp(��2=2)]� exp[�N(y � �)2=2]
= expf�1

2
[N(�y � �)2 + �2]:

(d) N(�y � �)2 + �2 = N �y2 � 2N��y +N�2 + �2 = (N + 1)�2 � 2N��y +N �y2
= (N +1)f�2� 2 N

N+!
��yg+N �y2 = (N +1)f�2� N

N+1
�yg2� (N +1)( N

N+1
�y)2+N �y2:

(e) p(�jy) _ expf�1
2
[N(�y � �)2 + �2]

_ expf�1
2
[(N + 1)f� � N

N+!
�yg2 � (N + 1)( N

N+1
�y)2 +N �y2]g

= expf�1
2
[(N + 1)f� � N

N+1
�yg2]g � expf�1

2
[(N + 1)( N

N+1
�y)2 +N �y2]g

_ expf�1
2
[(N + 1)f� � N

N+1
�yg2]g _ expf� 1

2�[1=(N+1)]f� �
N
N+!

�yg2]g.
This is the kernel of a normal density with mean N

N+1
�y and variance 1=(N + 1).

The posterior mean is N
N+1

�y:

(f) From preceding the posterior variance is 1=(N + 1).
The MLE is �y which for y � N [0; 1] has variance 1=N that exceeds 1=(N + 1).
Intuitively, using prior information improves precision.

1-3 To do.
This question uses simulated methods to calculate moments, using bE[g(�)] = 1

S

PS
s=1 g(�

(s)).



Suppose the posterior density for parameter � is N [0; 1].
(a) Calculate the posterior mean of � using S = 10, 100, 1000 and 10; 000 draws.
(b) Calculate the variance of this simulation estimate when S = 100 (see Koop).
(c) Calculate E[exp(� exp(x))] using S = 10, 100, 1000 and 10; 000 draws.
(d) Does E[exp(� exp(x))] actually exist? [Hint: This is tricky and can be
skipped.]
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