ECON 303

Fall 2004

Exam 2 

Dr. Cary Deck

This exam consists of 4 written problems worth 25 points each.  Your exam should contain 5 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)  Brian’s wife is expecting a baby.  In anticipation he is buying diapers (d) and formula (f).  Since these things go together, Brian utility function is given by u(d,f)=min(d,2f).  The price of formula is Pf=5 and the price of diapers is Pd=2.  If Brian has $126 to spend this week, what bundle should he buy? (4 points)  How much utility will he receive? (3 points)  Graph this situation, labeling the budget constraint and the appropriate indifference curve. (4 points)

To find the optimal bundle we use the fact that d=2f and 2d+5f=126.  Plugging the first into the second gives 9f=126 or f=14.  So d= 28 and the optimal bundle is (28,14).  
u(28,14)=min(28,2*14)=28.  

Brain is considering buying a membership to Sam’s Club, where diapers only cost Pd=$1.  How much would Brian be willing to pay to join Sam’s Club?  (5 points)  

To be willing to join, Brain must get utility > 28.  To get this utility with the new prices would cost 1*28+5*14= 98.  Note that to get utility of 28, Brain would still want to buy (28,14).  Since Brian has $126 he would be willing to spend 126-98=$28 to join Sam’s.   
Assume Brian does not join Sam’s Club.  As a promotion, Brian is sent a coupon for $1 off each pack of diapers he buys.  If the price of formula remains Pf=5, what will be Brian’s new optimal bundle?  (4 points)  Based on your answer, are diapers and formula compliments or substitutes? Explain (2 points). 

Now we have d=2f and 1d+5f=126.  Plugging the optimal condition into the budget constraint gives 7f=126 or f=18.  So d= 36.  The optimal bundle is (36,18).  These two goods are compliments since a decrease in the price of diapers lead Brian to buy more formula.  
What would the budget constraint look like if the coupon was for a $1 off each pack of diapers over 13.  That is the 14th, 15th, etc. would each cost Pd=1, but the first 13 would still cost Pd=2.  (3 points)  Hint:  think about how many cans of formula Brian could buy if he buys 12 diapers, 13 diapers, 14 diapers, and 15 diapers.

This budget constraint has a kink in it when d=13.  13 diapers would cost 13*2=$26 leaving $100 for formula, so Brian could buy (13,20) as Pf=5.  The all formula intercept is (0,126/5) and the slope between these two points is -2/5.  The all diapers intercept is (113,0).  The first 13 diapers cost $26 leaving $100 for diapers costing $1.  The slope between the kink and this intercept is -1/5.  

Bonus Points:  Predict the weight in pounds of Brian’s baby:    ___??___
If you are within 8 oz you get 2 points and if you are within 1 lb you get 1 point.
Q2.  (25 points)    Define the terms complete, reflexive and monotonic as they relate to preferences (2 points each)

Complete:  for any to bundles A and B either A is at least as good as B, B is at least as good as A, both.  

Reflexive:  any bundle A is at least as good as itself.

Monotonic:  if bundle A has more of everything than bundle B then A is strictly better than B.  
If a person has utility given by u(x,y)=xy how would they rank the following bundles (1,3),(2,5),(4,2).  (3 points)   Using these three bundles, demonstrate the transitivity property.  (3 points)

u(1,3)=3. u(2,5)=10.  u(4,2)=8.  Therefore, (2,5) is better than (4,2) which in turns is better than (1,3).  Transitivity tells us that since (2,5) is better than (4,2) and (4,2) is better than (1,3) then (2,5) is better than (1,3).    

For the bundle (2,3) plot the indifference curve and identify the preferred set.  (3 points)

This is a typical Cobb-Douglas shape.  The preferred set is everything to the northeast of the indifference curve.  
Calculate the Marginal Rate of Substitution at the bundle (4,2). (3 points)  

In economic terms, what does this tell us?  (3 points)

The MRS=MUx/MUy=y/x.  At the point (4,2) this is 2/4=1/2.  This means that the person is willing to trade 1 unit of x for .5 units of y, or vice versa.  
If the price of good x is Px=2, what is the minimum price of good y for which this person would be willing to trade away good y to get good x assuming they have the bundle (4,2)?  (4 points) 

The person wants to equate MUx/Px with MUy/Py.  To be willing to trade away good y to get good x it must be that MUx/Px > MUy/Py.  In this case that is y/2 > x/Py or Py>2x/y.  At the point (4,2) this means Py>2*4/2=4.  
Q3.  (25 points)  Tanya likes to do volunteer work at the beach and the winery.  The activities require beach equipment (b) and winery equipment (w).  Tanya has $64 to spend and her preferences are given by u(b,w) =2b+w.  

If Pb=4, what is the maximum price of wine equipment such that Tanya would buy wine equipment?  (4 points)

To be willing to buy wine equipment it must be that MUw/Pw >MUb/Pb.  In this problem this is 1/Pw>2/4 or Pw<2.   

Find Tanya’s demand curve for beach equipment if Pw=4 and sketch a graph of it.  
(3 points each).

Tanya will buy either all good b or all good w.  For her to buy b it must be that MUb/Pb > MUw/Pw.  This gives 2/Pb > 1/4 or Pb<8.  So her demand is b=0 if Pb>8 and b=64/Pb is Pb<8.      The demand curve is just the vertical axis above 8.  At 8 it has a horizontal segment since at this price Tanya is indifferent to spending on the two goods and can choose to put any percentage of her income into b.  Below a price of 8 the curve is bowed.
Suppose that Tanya’s sister also likes these two goods and also has 64 to spend.  If her preferences are given by u(b,w)=b+w, find the market demand.  Assume that these are the only two people and Pw=4.     (4 points)

As in the previous problem you must compare MUb/Pb > MUw/Pw.  For the sister, this indicates she will buy b if Pb<4.  Adding these two gives us the market demand.  If Pb>8 the quantity =0.  At a price between 8 and 4 only Tanya will buy b and the market demand is just 64/Pb.  At prices below 4, both people will buy b and the quantity will be 64/Pb +64/Pb=128/Pb.  
Now suppose that Pb=4 and Pw=4.  Sketch a graph of Tanya’s income expansion path, showing budget constraints for I=64 and I=128 and the relevant indifference curves.  (5 points)  What is the income elasticity of winery equipment?  (3 points)  

As we discovered above, at these prices Tanya will only buy b.  So her income expansion path is just the b-axis.  Since is buying w=0 regardless of her income, the percentage change in w is 0.  Since the numerator is zero, income elasticity of w is 0.    
Explain why both goods cannot be inferior.  (3 points)

For both goods to be inferior, one would buy less of both goods as income increases.  However, this would not use all of the income and hence could not be optimal given our assumptions.  

Q4. (25 points)  Count Dracula is decorating his home for Halloween.  With his $80 Dracula can buy plastic bats (b) which costs Pb= 8 and paper skeletons (s) which cost Ps=4.  Dracula’s preferences are given by u(b,s)=bs.  The government of Translvania is considering removing a $6 tax on bats, which would lower the price to Pb=2.  What would be the income and substitution effects of this price change?  (5 points each)

Initially we have s/b=8/4 and 80=8b+4s.  So the initial bundle is (5,10). 
Ultimately we end up where s/b=2/4 and 80=2b+4s.  So the final bundle is (20,10).
To find the intermediate bundle for calculating income and substitution effects we use the new optimal condition and the old level of utility.  This gives us b=2s and bs=5*10.  Plugging the first into the second and rearranging gives 2s2=50.  So s=5 and thus b=10.  

The substitution effects is 10-5=5 and the income effect is 20-10=10.   

How much would Dracula be willing to pay to have this tax removed? (5 points)

He would be willing to pay to have the tax removed so long as he ended up with at least a utility of 50.  Since removing the tax would mean he faced the new prices, we are talking about the intermediate bundle we found above.  The cost of (10,5) with the new prices is 2*10+4*5=$40.  Since he has $80 he would be willing to pay $80-$40=$40.    
For political reasons, the Mummy does not want the tax repealed.  How much money would the Mummy have to give Dracula so that Dracula would support keeping the tax?  (5 points)

Removing the tax would result in Dracula’s utility being 20*10=200 since he will buy (20,10) as found above.  So this question is how much money does it take to get this utility with the old prices?  Thus we use s/b=8/4 and bs=200.  The solution is that Dracula would be buying (10,20), which would cost 8*10+4*20=$160.  Since he already has $80, he would need an additional 160-80=$80.  

Now suppose only Dracula and Frankenstein’s Monster are in the market for bats and skeletons. Frankenstein’s monster’s utility function is u(b,s)=b2s2.  If Dracula’s endowment is (10,0) and Frankenstein’s Monster’s endowment is (0,8), what will be the market price of bats in terms of skeletons?  (5 points)  Hint:  set Ps=1.
We are setting Ps=1 and Pb=P.  Dracula’s income (the value of his endowment) is 10P.  To find his optimal bundle we know s/b=P and 10P=P*b+1*s.  This gives us 5P=s.  For Frankenstein’s Monster we know his income is 8 and his MRS=s/b.  Therefore, to find his optimal bundle we know 8=P*b+1*s and s/b=P.  This gives us 8=2s or s=4.  Since there are 8 skeletons in total and Frankenstein’s Monster gets 4.  Dracula must get 8-4=4.  From Dracula’s problem, we know that 5P=s or 5P=4 or P=4/5=.8.       
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