ECON 303

Fall 2003

Exam 2 

Dr. Cary Deck

This exam consists of 4 written problems worth 25 points each.  Your exam should contain 6 pages.  Please write your name on the top of each page.  Answer each question as best you can.  Where appropriate you must show work in order to receive full credit.  The exam is closed book.  If you have any questions please raise your hand and someone will come to you.  There is no talking allowed during the exam.  The use of electronic devices other than approved calculators is prohibited.  You have one hour and twenty minutes to complete this exam.  Exams will not be accepted after the end of the exam has been announced.

Name:___________       

Score:____________

Q1.  (25 points)  Mickey Mouse likes to buy shorts (s) and gloves (g).  In fact these are the only two things he consumes.   His utility function is given by u(s,g)=min(2s,g).  Currently the price of gloves is Pg = 5 and the price of shorts is Ps = 10.

Currently Mickey’s only income is the royalty of $100 he receives from his movie Fantasia.  If Mickey buys 2 shorts, how many gloves can he afford?  (2 points)
2 shorts cost 2*10=20, which leaves 100-20=80 to spend on gloves.  
Hence, Mickey can buy 80/5=16 gloves.
If he puts all of his money into gloves how many can he buy?  (2 points)  
100/5=20 gloves
What is the optimal bundle for Mickey to buy?  (4 points)
How much utility will he receive?  (4 points)  
Given his preferences he will pick a bundle where 2s=g and he will use his entire income or 100=10s+5g.  Substituting the first into the second yields 100=10s+10s or s=5.  Therefore, g=10.  His utility is min(2*5,10)=10.
Supposed Mickey sues his former employer and the courts decided that he is entitled to $200 of royalty income.  Based on his behavior with this extra money, are shorts and gloves normal or inferior?  (1 point each)  Why? (4 points)  [You must show you work to receive full credit.]

With an income of 200, Mickey’s optimal bundle is where 2s=g and 200=10s+5g.  Solving these two equations gives s=10 and g=20.   Since he buys more shorts as his income increases, shorts are a normal good for Mickey.  Similarly, as he buys more gloves as income increases, gloves are a normal good.   
Sketch a graph of Mickey’s income expansion path.  (4 points)   What is the equation for his income expansion path?  (3 points)

The graph should show the two budget constraints, and the indifference curves through the optimal bundle for each level of income.  The income expansion path is the path that connects all of the optimal bundles.  The equation for it is 2s=g.  

Q2.  (25 points) Tusk is an entering student at the University of Arkansas.  Thus he has to decide between spending his money on school supplies (s) and other stuff (o).  List the 5 assumptions we make about Tusk’s preferences.  (5 points)

Complete, reflexive, transitive, monotonic, and continuous
Define in words the terms indifference curve and marginal utility.  (3 points each) 

An indifference curve is the set of all bundles that yield a given level of utility.  
Marginal utility is the additional utility from consuming more of one good, holding consumption of other goods constant.  
Suppose that Tusk’s preference are given by u(s,o)=so2 and he has 300 to spend.  How much money will Tusk spend on school supplies?  (5 points)  [Ps=1 and Po=1]

With his preferences Tusk should set the MRS=Ps/Po or o/(2s)=1 which means o=2s.  His budget constraint is 300=1s+1o.  Solving these two equations gives s=100 and o=200.   
Coach Nutt feels that Tusk is not spending enough on school supplies.  However, the NCAA won’t let Coach give Tusk money.  Instead he can only give Tusk vouchers that can only be spent on school supplies.  Sketch a picture of Tusk’s situation if Nutt gives Tusk $900 of vouchers? (5 points)  [You should have the old BC and the new BC on your graph as well as the relevant ICs.]  
With the vouchers, Tusk can never buy more than 300 units of other stuff.  





Explain why such a policy cannot possibly make Tusk better off than simply giving him $600.  (4 points)  
{This was supposed to be $900 so that you could never be strictly better off with the vouchers regardless of his preferences since the cash would allow him to buy anything the vouchers would plus the cash would allow him to buy different bundles.}  With the vouchers he would pick the bundle (900,300) and receive a utility of 900*3002.  With 600 additional dollars he would buy the bundle (300,600) and get a utility of 300*6002 which is greater.
Q3. (25 points)  You are a city council person coming up for reelection.  The current hot issue with voters is the improvement of the entertainment district through improving road conditions.  People in this town only value entertainment (e) and food (f), further each of them has $30 to spend.  There are three voters in your town.  (In this town an odd law prohibits elected officials and candidates from voting.) 
Arnold has preferences given by u(e,f)=ef

Bootsie has preferences given by u(e,f)=min(2e,f) 

Coody has preferences given by u(e,f)=e+3f

Currently, Pe=1 and Pf=2.  A tax of $1 is being proposed for entertainment goods, which would make Pe=2.  How much total tax would the government collect from the tax?  (7 points)

With the tax Pe=2.  Arnold’s bundle is found by setting f/e=2/2 which is e=f and 30=2e+2f.  So he would buy e=7.5.  Bootsie’s bundles is given by 2e=f and 30=2e+2f.  So she would buy e=5.  Coody compares MUe/Pe to MUf/Pf or 1/2 and 3/2.  Since 3/2 > 1/2, Coody will buy e=0.  The total amount of e purchased is 7.5+5+0=12.5.  There is $1 of tax on each unit so the government will collect $12.50  
How much additional money would each individual need to receive in order to be as well off after the tax as before the tax? (9 points)   

Originally Arnold bought e=15 and f=7.5.  This is found from setting f/e=1/2 and substituting into the original BC which is 30=1e+2f.  Therefore he used to receive a utility of 15*7.5.  To get this utility now with the new prices the following must be true:  ef=15*7.5 and e=f.  Hence e=7.5*2. 5 and f=7.5*2. 5.  Under the new prices this would costs 2*7.5*2. 5 +2*7.5*2. 5 =30*2. 5.  As he already has $30 he would need an additional 30*2. 5-30. 

Bootise originally bought e=6 and f=12.  This is found from setting 2e=f and substituting into the original BC which is 30=1e+2f.  Bootsie’s original utility was min(2*6,12)=12.  To get this utility with the new prices requires 2e=f and min(2e,f)=12.  This is the same as the original bundle (6,12).  Under the new prices this costs 2*6+2*12=36.  So Bootsie would need an extra 36-30=6.

Coody originally buys e=0 since MUe/Pe=1/1<MUf/Pf=3/2.  Thus f=30/2=15 and his utility was 0+3*15=45.  This is the same bundle he buys with the tax.  Thus, he needs no additional money to be as well off after the tax as before it.  

Q3 continued 

You believe that if the improvements are made (that is the tax is implemented) each person would receive an additional utility of 10 from the beauty.  Who would be made better off?  (6 points)

Note:  If the improvements are made  
Arnold  would have a utility of u(e,f)=ef+10

Bootsie would have a utility of u(e,f)=min(2e,f)+10 

Coody would have a utility of u(e,f)=e+3f+10

Utility before tax for Arnold is 15*7.5.  His utility after the tax and improvements is 7.5*7.5+10.  Since the utility with the improvements is less than his utility before the tax, Arnold is not made better.  
Utility before tax for Bootise is 12.  Her utility after the tax and improvements is min(2*5,10)+10=20.  Since the utility with the improvements is greater than her utility before the tax, Bootsie is made better.  

Utility before tax for Coody is 45.  His utility after the tax and improvements is 45+10=55.  Since the utility with the improvements is greater than his utility before the tax, Coody is made better.  

Since you need 2 people to vote for you to win reelection, should you support the tax?   Why? (3 points)

Yes, Coody and Bootsie will be made better off so they will vote for you.  

Q4.  (25 points) Josh is 5 months old and only eats two kinds of food: squash (s) and sweet potatoes (p).  His preferences are given by u(s,p)=s2p3.  
Rank the following (s,p) bundles in terms of Josh’s preferences:  (6,2), (2,1),(4,3), and (3,2).  (4 points)
(4,3)>(6,2)>(3,2)>(2,1).  To determine this one needs to calculate the utility associated with each bundle.  
Josh’s father has to buy food for him.  Currently, Ps=2 and Pp=5.  If he is only willing to spend 50 on Josh’s food, what bundle should he buy?  (3 points) 

To find the optimal bundle set MRS= Ps/Pp or 2p/3s=2/5 and substitute into the BC:  50=2s+5p and solve.  The bundle is (10,6)
What is the equation for Josh’s demand for squash?  (4 points)
To find demand for squash you repeat the steps for the optimal bundle problem but do not specify Ps.  That is you use 2p/3s=Ps/5 and 50=Ps*s+5p.  This gives you s=20/Ps.  

Josh’s mother also only eats squash and sweet potatoes.  Her preferences are given by u(s,p)=2s+3p.  If her husband is going to spend 50 dollars on her food when he goes grocery shopping, what bundle should he purchase for her? (3 points)
Since MUs/Ps=2/2=1 and MUp/Pp=3/5 she only wants squash.  The most squash that can be bought with I=50 is 50/2=25.  So the optimal bundle is (25,0)
What is the mom’s demand for squash?  (4 points)
The mom will only buy squash if MUs/Ps>MUp/Pp or 2/Ps>3/5 or Ps<10/3.  In this case she wants 50/Ps.  If the inequality is reversed she wants s=0.  The demand equation is s=0 if Ps>10/3 and s=50/Ps if Ps<10/3.
Assuming that the dad hates squash and sweet potatoes and would rather starve than eat either and that there are no other family members, what is the equation for this family’s demand curve for squash? (3 points) Graph their demand curve. (4 points)      
If Ps>10/3 then only Josh wants Squash and demand is 20/3.  If the price is below 10/3 then Josh and his mom want squash.  Together they want 20/Ps+50/Ps=70/Ps.  
