Multivariate Optimization
· It is the process of optimization for equations with three or more variables.

· E.g. Demand is a function of (1) product’s own price, (2) price of other goods, (3) advertising, and (4) income.

Partial Derivatives
· Optimization requires an analysis of how a change in each independent variable affects the dependent variable, holding constant the effect of all other independent variables.

· Partial derivatives are used for finding this type of an “isolated” effect.

· E.g. Q = 5000 - 10P + 40A + PA - 0.8A2 - 0.5P2
· In order to find the effect of each independent variable, we will assume that all variables except the one under analysis remain unchanged (constant).  Other variables will be treated as constants when taking the partial derivatives.

· Q = 5000 - 10P + 40A + PA - 0.8A2 - 0.5P2
· dQ/dP = 0 - 10 + 0 + A - 0 - P = -10 + A - P

· dQ/dA = 0 - 0 + 40 + P - 1.6A - 0 

                       = 40 + P - 1.6A 

Maximizing Multivariate Functions
· All first-order partial derivatives are set equal to zero to find the maximum of a multivariate function.

dQ/dP = -10 + A - P = 0

dQ/dA = 40 + P - 1.6A = 0

P = 40, A = 50, Q* = 5,800

· E.g.
TC = 200,000 + 30Q + 0.002Q2 




TR = 250Q - 0.02Q2 




   Q = 12,500 - 50P   
· Calculate the revenue-maximizing price/output combination and the profit at this level.


dTR/dQ = 250 - 0.04Q
( Q = 6,250 







 ( P = 125


p = TR - TC = -200,000 + 220Q - 0.022Q2 


p = 315,625 

· Calculate the profit-maximizing price/output combination and the profit at this level.


 p = -200,000 + 220Q - 0.022Q2 


dp/dQ = 220Q - 0.044Q
(Q = 5,000 







 (P = 150







 (p = 350,000 

· Calculate the average cost-minimizing output level and the profit at this level.


TC = 200,000 + 30Q + 0.002Q2 


AC = TC/Q = 200,000Q-1 + 30 + 0.002Q


dAC/dQ = -200,000Q-2 + 0.002


(Q = 10,000 


(P = 50


(p = -200,000 (loss)

· Revenue-maximizing and profit-maximizing results show that revenue-maximizing prices are lower (demand curve slopes downward) and output levels are higher than the case of profit-maximization.

· Profit-maximizing and average cost-minimizing results show that the output level where average costs are minimized is not necessarily the point where profits are maximized.

















































