ECON 303

Spring 2005

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)  Jeff’s wife is expecting a baby.  Therefore he is buying baby clothes (c) and toys (t).  Jeff believes his child will have preferences given by u(c,t)=c2t2.  Baby clothes cost Pc= 1 while toys cost Pt=3.  If Jeff has $360 to spend, what is the optimal bundle for him to purchase?  (4 points)  

For a CD utility set MRS=Pc/Pt or t/c=1/3.  So we have 3t=c and the budget constraint 360=1c+3t.  So 360=1c+1c or c=180 and thus t=60
Suppose that Jeff were to discover that he was actually having nine kids.  The children could share the toys, but not the clothes (kids go through a lot of clothes but you can’t leave them naked all the time).  Jeff wants to treat all the kids the same so effectively the price of clothes has tripled to Pc=9.  Each time he spends $1 on one child he has to spend $8 on the other children.  Calculate the income and substitution effects associated with this price change?  (5 points each)  Sketch a graph clearly identifying the two effects.  (4 points)         

Ultimately, Jeff will be on a budget constraint with 360=9c+3t and with these new prices he will want to set t/c=9/3 or t=3c.  Hence c=20 and t=60.  To remove the income effect we keep MRS= new price ration or t=3c, but we use the old level of utility which is c2t2 = (180)2(60)2.  So we have 9c4=(180)2(60)2 or c=60 and t=180.  Thus the substitution effect is 180-60=120 and the income effect is 60-20=40.  Figure 5.11 shows a graph of these effects.

Explain why this price change causes an income and a substitution effect.  (4 points)

The price change impacts how the market is will to substitute one good for another causing Jeff to want to trade off c for t.  As a result of the price change, the level of utility (or real income) that Jeff can obtain decreases.    

How much money would Jeff need to spend on the nine kids to make each child as happy as the only child would have been with $360?  (3 points)      

The bundle (60,180) would cost 60*9+180*3=1080.
Bonus Points:  Predict the weight in pounds of Jeff’s baby:    _7lbs 14oz_____
If you are within 8 oz you get 2 points and if you are within 1 lb you get 1 point.
Q2.  (25 points)    Jenna and Patrick like biking (b) and studying (s).  Each has $500 to spend on these activities.  Currently the price of study aides is Ps=4.   

For each person determine their demand for biking supplies (6 points each).

Jenna:  u(b,s)=min(5b,2s)   

For Jenna, 5b=2s.  Her budget constraint is 500=Pb*b+4s.  So we have that 500=Pb*b+10b or 500 =b(Pb+10).  Thus b=500/(Pb+10).
Patrick: u(b,s) = 2b+s    

Patrick will buy b= I/Pb if MUb/Pb>MUs/Ps and b=0 otherwise.  The cutoff price is 2/Pb>1/4 so he will buy b=500/Pb so long as Pb<8.  
Chris and John also like biking and studying and each has $500 to spend.  If Chris has the same preferences as Jenna and John has the same preferences as Patrick, graph the market demand curve for biking equipment assuming these are the only four people in the market?  (5 points)     

At prices greater than 8 only Jenna and Chris would demand b, so the market demand would be b = 1000/(Pb+10).  Below a price of 8 all four would buy b and demand would be b = 1000/(Pb+10)+1000/Pb.
Describe what would happen to each person’s demand curve for biking equipment, if they were to receive a scholarship for 50% off study aides at the university bookstore. Explain (4 points)    

Since the goods are compliments for Jenna and Chris, the scholarship would shit their demand curves to the right.  For Patrick and John the two goods are substitutes, so it would shift their demand curves to the left.  Specifically, it would lower the cutoff price to Pb=4.   
Suppose instead that they both received cash scholarships of $500.  What would happen to each person’s demand for biking equipment?  (4 points)

B is a normal good for all four people, so everyone’s demand would shit right.  In terms of the equations, it would increase the numerator.  
Q3.  (25 points)  Sam likes to play golf so he gets utility from having golf balls (g) and tees (t). List three of the assumptions we make about Sam’s preferences and provide a definition of each.  (6 points)  

Complete:  For any two bundles A and B either A is at least as good as B, B is at least as good as A or both.  
Reflexive:  Bundle A is at least as good as bundle A

Transitive:  If A is at least as good as B and B is at least as good as C then A is at least as good as C. 

Monotonic:  If bundle A has more of everything than bundle B then A is better than B.  

Continuous:  For any bundle A, there is a bundle near A that is indifferent to A.  

Explain what is meant by an indifference curve and argue why two of Sam’s indifference curves cannot cross.  (3 points) 

An indifference curve is the set of all points that are at least as good as each other.  Two indifference curves cannot cross because points on both arms are indifferent to the crossing point and thus to each other, but one arm is above the other so points on it must be better by monotonicity.  See Figure 3.7  
Explain the marginal rate of substitution and how it relates to an indifference curve.  
(3 points)

The marginal rate of substitution is how the individual can trade one good for the other and maintain the same level of utility.  The slope of the indifference curve is – the MRS.  
 If Sam’s preferences are given by u(g,t)=min(g,t), calculate Sam’s marginal rate of substitution from golf balls if he currently has the bundle (10,5).  (3 points)  

At the bundle (10,5) Sam is on the horizontal part of the indifference curve so the MRS=0.  
Coby also likes to play golf and his preference are also given by u(g,t)=min(g,t).  If Coby has the bundle (4,9), draw the Edgeworth box for these two golfers identifying the initial endowment and the core.  (6 points).  Define what is meant by the core.  (4 points).    

The core is the set of Pareto optimal points that everyone prefers to the initial endowment.  
Q4. (25 points)  Matt likes hunting.  He has $300 to spend on packs of ammunition (a) and duck calls (c).  The current market price of a pack of ammunition is Pa = 2 and the price of a duck call is Pc=10.  If Matt buys 5 duck calls, how many packs of ammunition can he afford?  (3 points)

5 duck calls cost 5*10=50, leaving Matt 300-50=250.  With tis he can buy 250/2=125 packs of ammo.  

If Matt buys one fewer duck calls, how many more pack of ammunition could he buy?  
(3 points)

Not buying a duck call will save him 10 and with that he could buy 10/2 =5 more packs of ammo.
Define the term affordable set.  (3 points)    Graph Matt’s affordable set.  (3 points)      

The affordable set is all of the bundles a person can buy given their income and the prices they face.  In this case it is all bundles where 300>2a+10c.  
If Matt has preferences given by u(a,c)=a2c, what is his optimal bundle?  (4 points) 

Matt’s MRS= 2ac/a2=2c/a.  Setting this equal to the price ratio gives 2c/a=2/10 so we have 10c=a.  Plugging this into the budget constraint 300=2a+10c gives a=100 and c= 10.    
To control violent crime the government imposes a tax of $14 on ammunition so that now Pa=16.    How much would it cost Matt to buy his original bundle now?  (3 points)  

The bundle (100,10) would cost 100*16+10*10=1700.
How much money would it take to make Matt as well off now as he was originally. 
(6 points)   

Originally his utility was a2c = 100210=100,000.  Now the price ratio is 16/10 so the optimal condition is 2c/a=16/10 or c=4a/5.  So to get the original level of utility with the new prices, Matt needs a2(4a/5) = 100,000.  This gives a=50 and c=40.  The cost of this bundle is 50*16+10*40=1200.
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