
AMATH 423 Mathematical Biology: Stochastic Models winter, 2009

1.
�

and � have a bivariate normal distribution�������
	���
���� ������ � � ��� ������� �"! #%$'&�( )+*-, �
in which ./�
	0��
1�2� ��3�4� � 576 	 ��8 �� � 9 � � � � 6 	 ��8 �� � 9 6 
 ��8 �� � 94: 6 
 �;8 �� � 9 � <>=
Show that the conditional expectation?A@ �CB � �D
FEG� 8 � : � � �� � �

 �;8 �H�I�
and conditional variance JLKNM @ �OB � �D
FEG� � �� � ����� � � =

2. Let’s consider a Brownian motion PRQ with?S@ PTQ EU�WV � ?S@ P �Q EG� � � �
X�� =
(a) Show that the covariance function ?A@ PTQYPTQ-Z�[ EU� � � �
X\�
in which

X]�_^a`CV
.

(b) Let’s assume
X]b3cdX � cCXfe

, find out ?S@ PgQih_PTQ-j]PTQlk EU�Rm
3. Let P �
X��

be a standard Brownian motion, i.e,

?S@ P �
X\�nE0�oV
and

?A@ P � �
X\�nEp�oX
. Show that the stochastic

process defined by q �
X\�r�Ws P �
X�t�s � � is a standard Brownian motion as well.

4. Evaluate

?vu
�xwzy $ Q *n{ for an arbitrary constant | and standard Brownian motion P �
X��

.

5. Let P �
X\�
be the standard Brownian motion, i.e.,

?S@ P �
X��nEL�}V
and

?A@ P � �
X��nER�}X
. Determining the

covariance functions for the stochastic processes:

(a) ~ �
X��H� � ! Q P�� � � Qn� , for
X�`dV

:�R�z� @ ~ �
X\�I� ~ ��^��nE�� ?S@ ~ �
X\� ~ ��^��nE � ?S@ ~ �
X\�nE ?A@ ~ ��^��nE =
(b)

J �
X\�r��� ��� X\� P �
X�t � �g� X\���
, for

V/�CX�� � .
(c) q �
X\�r�DX P � � tzX\� , with q �iVN�2�WV

.

Prof. Hong Qian Homework #7 Due Th 3/5


