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This note states and proves various results on expectations of functions of normally and lognor-

mally distributed random variables that are frequently applied in the pricing of �nancial derivatives.
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where the last equality holds because the function
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is a probability density function, namely that of a random variable, which is N(� + 
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distributed. 2

Theorem 2 If 0
@X
Y

1
A � N

0
@
0
@�X
�Y

1
A ;

0
@ �2X �XY

�XY �2Y

1
A
1
A ;

�Department of Management, University of Southern Denmark { Odense University, DK-5230 Odense M. E-mail:

cmu@busieco.ou.dk.

1



and g : R ! R, then
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where X̂ = X � �XY , i.e. X̂ � N(�X � �XY ; �
2
X).

Proof: We have
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Substituting this expression into Equation 1 yields
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Per de�nition, we have
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is the probability density function of X̂. Substituting (3) into (2), we get the stated result. The

relation
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follows from Theorem 1, of course. 2
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Theorem 3 If X � N(�; �2) and K > 0, then
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Proof: Since eX > K , X > lnK, we have by de�nition of the expectation
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the assertion of the theorem follows. 2

Theorem 4 If X � N(�; �2) and K > 0, then
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The �rst term is known from Theorem 3. For the second term, we get
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The claim now follows. 2

Theorem 5 If 0
@X
Y

1
A � N

0
@
0
@�X
�Y

1
A ;

0
@ �2X �XY

�XY �2Y

1
A
1
A ;

and K > 0, then
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where
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Proof: From Theorem 2, we have

E
�
e�Y max

�
0; eX �K

��
= E

�
e�Y

�
E
h
max

�
0; eX̂ �K

�i
;
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we get the �rst expression in (4). To get the second, we use Theorem 1 to get that

e��XY E
�
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�
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2
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The arguments of the normal distribution function can easily be rewritten as in the second part

of (4). 2
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