No Excel workbook

Engel Curves Answers

In the OptimalChoice sheet, let's suppose the consumer prefers x1 to x2 -- set c (cell B19) to 2.

Make sure the other exogenous variables are p1=2, p2=3, m=100, and d=1. That way, we can compare c=2 to the c=1 case.

1) Use the Comparative Statics Wizard to explore the effects of changing income from 100 to 150 by 10, ceteris paribus. Take a picture of the results and paste it in your Word document.
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The following exogenous variables comprised the INITIAL problem:

Exogenous Variable

Value

OptimalChoice!p1_

2

OptimalChoice!p2_

3

OptimalChoice!m

100

OptimalChoice!c_

2

OptimalChoice!d_

1

Exogenous Shock 

Variable

Optimal 

Objective 

Function

Optimal 

Endogenous 

Variable

Optimal 

Endogenous 

Variable

OptimalChoice!m

OptimalChoi

ce!Utility

OptimalChoi

ce!x1_

OptimalChoi

ce!x2_

100

12345.67901

33.33333333

11.11111111

110

16432.09877

36.66666325

12.2222245

120

21333.33333

39.99999677

13.33333549

130

27123.45679

43.33333079

14.44444614

140

33876.54321

46.66666499

15.55555667

150

41666.66667

49.99999917

16.66666722


2) Use the results of your comparative statics analysis in question 1 to draw an Engel Curve. 

Make sure you label the axes and title the graph.

Take a picture of your chart and paste it in your Word document.
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3) Derive the Engel Curve for good 1 (x1*) for this problem via analytical methods.

Rewrite the constraint and form the Lagrangean, leaving m as a letter:


[image: image3.wmf])

3

2

(

max

2

1

2

2

1

,

,

2

1

x

x

m

x

x

L

x

x

-

-

+

=

l

l


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 as a function of optimal x1:
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Substitute this expression for x2* into the third first-order condition and solve for x1*:
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When c=1, we found that the slope was ¼. The expression just reached says that the consumer will spend 1/3 of her income on x1. This consumer values x1 more than one who has a c=1 value.

4) Compare the Engel Curve from question 3 to the one found in the CS1 sheet. In what way are they similar? How are they different?

The Engel Curve for x1 in the CS1 sheet is linear with a slope of ¼. The Engel Curve for x1 in question 3 is linear with a slope of 1/3. They are similar because both are linear, but they are different in their slopes. Note that the elasticities are the same, +1, because they are both rays from the origin.
5) Compute the income elasticity of x1* from 100 to 110. Show your work.
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6) Use the reduced-form expression for x1* from question 3 to compute the income elasticity of x1* at m=100.  Show your work.
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