No Excel workbook

Giffen Goods Answers

1) The sheet opens with x1=2.6 and x2=1 -- if not, change cells B11 and B12 to these values.

This actually exhausts income, but is it optimal?

Although you could simply run Solver, you can also answer this question by comparing the MRS at this x1, x2 to the price ratio.

Do this comparison and construct a rough graph in your Word document (using Word's Drawing Tools) based on the MRS to price ratio comparison that shows the consumer's current inefficient position.

The MRS at any point (combination of x1 and x2) is MU1/MU2. MU1 is dU/dx1, which for the function U = ax1 + lnx1 + (x2^2)/2, is a + 1/x1. MU2 is dU/dx2 = x2. Thus, the MRS is

(a + 1/x1)/x2.

At x1=2.6 and x2=1 (and a=-0.1), the MRS is (-0.1 + 1/2.6)/1 = 0.2846.

The price ratio, p1/p2, is 1/6.

Although both the MRS and price ratios carry minus signs to indicate that the indifference curve and budget constraint functions are downward sloping, we’ll leave them as positive numbers to make the explanation easier to follow.

Obviously, the MRS is greater than the price ratio. This means that the indifference curve is steeper at x1=2.6 and x2=1 than the price ratio. This means the indifference curve is intersecting, from above, the budget constraint and, therefore, that the consumer should slide down the budget constraint, buying more x1 and less x2, to maximize utility – as shown in the graph here:
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Interpreting the MRS versus price ratio optimizing condition is an important concept in the theory of consumer behavior. 

2) Set up and solve the problem via analytical methods.

Use Word's Equation Editor as needed.

Note: The roots to a quadratic equation can be found via (-b +/- sqrt(b^2 - 4ac))/2a

Rewrite the constraint and form the Lagrangean:
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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 x2: 
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Substitute this expression for x2* into the third first-order condition and solve for x1*
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There doesn’t seem to be an easy way to find an analytic solution for the reduced-form. By multiplying the whole equation by x1, we get a quadratic expression that can be solved via the quadratic formula.
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where a = -1, b = 12.2, and c = -36.
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There are two roots to the equation, 7.2 and 5. By substituting each one into the utility function, we find that 5 is the one that maximizes utility.
[image: image1]
We find optimal x2 via -0.6 + 6/x1 = 0.6.

We can run Solver to get a second opinion:

3) Change cells B11 and B12 to 7.2 and 0.233. Run Solver.

What happens? How does Solver do? What is the lesson?
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Solver reports a solution:
Unfortunately, it’s wrong!

Clearly, utility is higher

at x1=5 and x2=0.6 (as

can be seen from the

Solver screenshot

shown earlier).


This is a disastrous result!

Look at the figure that shows both solutions. Would you rather be at 7.2,0.233 or 5.0,0.6?

The answer is 5.0,0.6 because it is on a higher indifference curve.

Because of the shape of the indifference curves, there are two places where the MRS = p1/p2, but only one is a true optimal solution. If it starts near 7.2,0.233, Solver will go to this local maximum. The lesson is: do not blindly trust Solver. It is NOT perfect.

4) Use the Comparative Statics Wizard to explore the demand curve for x1 for various prices.

For what price range is x1 Giffen?

Note: Change cells B11 and B12 to 1 and 1 before starting this problem.

By running the Comparative Statics Wizard from 0.5 to 1.5 by 0.01, I generated the results that follow.

The demand curve graph shows that the demand curve is pretty weird. It is downward sloping at low prices (below 0.89 or so), then Giffen in a price range between 0.89 and 1.06, then back to downward sloping as the consumer buys only x1. 
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The table shows the actual comparative statics results.
1





2.6





Slope at dot, p1/p2, is – 0.167





x2





Slope at dot, MRS, is – 0.2846





x1





This picture is worth a thousand words!





7.2





5.0





0.6





0.233
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