Output maximization problem (solved in notes):

Maximize output (Q) where the inputs are unskilled labor (U) and skilled labor (S) and the production function is given by Q = 2U1/2S1/2.  You have a budget (B) of $160, and unskilled labor costs Pu = 5, while skilled labor costs Ps = 20.  Thus, your budget constraint is given by 



B = Pu*U + Ps*S  =>



160 = 5U + 20 S

To graph the budget constraint on a graph with U on the horizontal axis and S on the vertical axis, we want to rewrite the budget constraint for S in terms of U.



160 - 5U = 20S  =>



(160 - 5U)/20 = S  =>  S = 8 - .25U

The production function can be represented in two dimensions by contour line (isoquants).  Output is constant along each isoquant.  The equations for the isoquants can be found by solving the production function for S in terms of Q and U.



S1/2 = Q/2U1/2  =>



S = Q2/4U.

From this equation, we can find the combinations of U and S that will produce any given value of Q (i.e., the isoquant for that output level).  For example, if Q = 4, S = 42/4U  =>  S = 4/U is the isoquant.  If Q = 8, S = 16/U is the isoquant; Q = 12  =>  S = 36/U; ....

Putting the isoquants and budget constraint together shows that Q = 16 is the maximum output we can produce given a B = $160, Pu = 5 and Ps = 20.  This is the point at which an isoquant is just tangent to the budget constraint.  We could not afford to be on any higher isoquant because it would be above the budget constraint.
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B = 

Pu*U + 

Ps*S  =>

160 = 5*U + 20*S  =>

S = (160 - 5*U)/20

S = 8 - 25*U
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Q = 2(U^1/2)(S^1/2)

=>  S = (Q^2)/4*S

B = 

Pu*U + 

Ps*S  =>

160 = 5*U + 20*S  =>

S = (160 - 5*U)/20

Q = 16, S = 4, U = 16


The second example in the notes is a cost minimization problem:  find the cheapest way to produce Q = 1000 when Q = 4L1/2K1/2, Pi = 10 and Pk = 1000.  This problem asks us to find the lowest possible budget that enables us to produce the given output level.  As we reduce the budget, it shifts the budget constraint to the left (and down).  We want to find the lowest possible budget that allows us to produce Q = 1000.  Again, this occurs where the isoquant is just tangent to the budget constraint, L = 2500, K = 25, TC = $50,000.  For any lower value of B, the budget constraint would be everywhere below the isoquant, and we couldn’t afford to produce Q = 1000.
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