Excel: DemandCurvesPracticeA.xls
Demand Curves Practice Answers

1) From a new, blank workbook, set up the problem and use Excel's Solver to find the initial solution with a = 2 and b = 1.

You will have to provide values for prices and income for the budget constraint.

Save the workbook.

See DemandCurvesPracticeA.xls
2) Compute the MRS at the optimal solution (showing your work) and compare it to the price ratio.  Are the two equal?

Is this surprising?  Explain.

I had p1=5 and p2=5 so the price ratio is 1.  The MRS can be computed via MU1/MU2 which is simply a/x1 (since MU2 = 1).  At the optimal solution, x1 = 2, so MRS = 1, which is, in fact, the same as the price ratio.

This is not at all surprising since we know that any interior solution will be found where MRS = p1/p2.

You will probably have different values for MRS and the price ratio, but as long as you have a solution in the interior, the two will be equal at the optimal solution.
3) Use the Comparative Statics Wizard to derive the demand curve for x1.

Use the results to draw an inverse demand curve graph (p1=f(x1)).

Copy and paste the graph in your Word document.

See DemandCurvesPracticeA.xls for the comparative statics results.
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4) Compute the own price elasticity of demand for x1 and cross price elasticity of demand for x2 for a $1/unit increase in p1.
Report your answers in the Word document.

See CS1 in DemandCurvesPracticeA.xls for the formulas.
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The cross price elasticity is zero.
5) Use analytical methods to solve the problem.  Leave all exogenous variables as letters in order to derive general reduced-forms for x1* and x2*.

Use Word's Equation Editor as needed.

Rewrite the constraint and form the Lagrangian, leaving all exogenous variables as letters:
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Take derivatives with respect to each choice variable and set equal to zero:
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Solve for the optimal values of x1 and x2.  Moving the lambda terms to the right-hand side and dividing the first equation by the second gets rid of lambda (and gives the familiar MRS =p1/p2 condition), which can then be solved for optimal x1: 
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Substitute this expression for x1* into the third first-order condition and solve for x2*
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We can check the calculus and algebra by evaluating the optimal solutions at the exogenous variable values used by Excel’s Solver and comparing the results.
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This is the same as Solver.
6) Use the reduced form for x1* to find the price elasticity of demand.
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7) Compare the price elasticities of demand from questions 4 and 6. Are they the same or different?  Why?
They are different.  The reason is due to the non-linear shape of x1* as a function of p1 combined with the large size of the change in p1.  The elasticity in question 4 is computing the elasticity from one point to another point (from p1=5 to 6) on the curve, while question 6 is simply computing the slope of the tangent line at p1=5.
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