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Economic agent with current wealth W bids for the amount θ of X at price q that 
maximizes its resultant expected utility: 
 

( ) ( )[ ]qXWuEqf θ−θ+=θ,  
 
Equivalently, the agent will chose amount-price combinations that set to zero the 
derivative of this function with respect to θ.  
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Again equivalently, one may normalize the function and set it to zero: 
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Therefore, . ( ) [ ]XEqqh Ψ=⇔=θ 0,
 
 
 
 
The agent’s utility is exponential with risk-aversion parameter a ≥ 0: 
 

( )

( ) ax

ax

exu

ax

a
a
e

xu

−

−

=′

⎪
⎪

⎩

⎪
⎪

⎨

⎧

=

≠
−

=
0

01

 

 
 
 



Therefore, 
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The derivative of q with repect to θ is: 
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If (W, X) is bivariate-normal, then: 
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These formulas hold for a = 0 also. 
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