No Excel Answer Workbook

Deriving Cost Function Answers
Using the production function and parameter values in the OptimalChoice sheet, let's explore the effect of a change in the wage on the cost function.

1) The CS1 sheet has a cost function for w=2. Run a similar comparative statics analysis for w=3.

Copy and paste your results in your Word document.

2) Create a graph with the cost functions for w=2 and w=3 (on the same graph).

Copy and paste your graph in your Word document.

Q1 and Q2 combined:
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100 639.5808 168.3056 44.88798 464.3827
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3) Derive the cost function via analytical methods as a function of q and w.

Use Word's Equation Editor as needed.
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Solve for L*, K*, and TC* in terms of q and w.
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As a check, you can evaluate TC* at q=100 and w=3 and it agrees with Solver’s answer of about $639.

4) Does the analytical derivation in question 3 agree with your work in question 2? Explain.
The two questions do agree. If we take dTC*/dw from question 3, we see that it is positive. This agrees with the chart from question 2 that shows the cost function shifted up (at every given q) when wage rises from 2 to 3.

Of course, if we were to carefully compute the increase in TC* at a given q from the increase in wage from 2 to 3, it would disagree with dTC*/dw evaluated at w=2 because TC* is nonlinear in w.
5) Create the MC function by using the Comparative Statics Wizard to track lambda* (cell H13) as q changes. In other words, include cell H13 as an endogenous variable.

Change q by 10 and apply 10 shocks.
Draw a graph of lambda* as a function of q, copy it, and paste it in your Word document.
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This problem shows an interesting way to use CSWiz. By adding a cell with a formula to the list of endogenous variables, you can have that cell be tracked by the CSWiz.

6) If you carefully followed the instructions in question 6, your graph is a little squiggly. It is not a nice, smooth curve. Is this right? Can you explain what's going on?
Lambda*, as a function of quantity, should be a nice, smooth curve. The reason why the graph is squiggly (see, for example, q = 110) is because cell H13 was formatted as currency and, therefore, the value picked up by the CSWiz has been rounded to the second decimal place.

If you really wanted the true, exact lambda* function, you could remove the dollar formatting from cell H13, then run the CSWiz. It will give you a nice, smooth curve.

This is a nice example of why you should always be alert to the output generated by Excel.

7) Compute the quantity elasticity of TC* at q=100 via calculus.

Use Word's Equation Editor as needed.

We begin with the cost function:
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Then we evaluate this expression at [image: image6.emf]w 2

r 3

A 1

c 0.75

d 0.2

 and get:
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At any value of q, the q elasticity of TC* is 
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This can be simplified:
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More generally, the q elasticity of TC* is simply 1/(c+d) and it is a constant elasticity (so the value of q doesn’t matter). This, of course, is true for the Cobb-Douglas production function and cannot be generalized to all production functions.
Also, the elasticity calculation is sensitive to rounding, but you should get an answer that agrees to the first decimal place (i.e., 1.0x).
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