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Midterm 1 

Dr. Cary Deck

This exam consists of 10 multiple-choice questions each worth 2.5 points.  The remaining 75 points come from the three written problems.   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 calculators only capable of the basic arithmetic operations 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.
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 Multiple Choice:

B 1.  Which of the following describes a Giffen good?

a. A larger quantity is demanded as income increases.

b. A larger quantity is demanded as the price of the good increases.

c. A larger quantity is demanded as the price of a compliment increases.

d. A larger quantity is demanded as the price of a substitute increases.

A 2. Which property assumed about preferences guarantees that either a is preferred to b or that b is preferred to a?

a. Completeness

b. Reflexiveness

c. Transitivity

d. Monotonicity

A 3. For which of the following goods would a 20% tax have the smallest percentage effect on the quantity purchased by consumers?

a. Food with eq,p = -0.21 

b. Imports with eq,p = -0.58

c. Electricity with eq,p = -1.14

d. Transatlantic Air Travel with eq,p = -1.30

C 4.  If a person has an income of 82 and Px=4 and Py=6, which of the following bundles might this person optimally purchase?

a. (20,0)

b. (11,6)

c. (10,7)

d. (9,8)

B 5.  The Marginal Rate of Substitution is 

a. where the slope of the IC and BC are the same.    

b. the rate at which a person is willing to trade one good for another.

c. the rate at which the market is willing to trade one good for another.

d. how Nolan Richardson decides which players to put into a basketball game.

C 6.  The income effect 

a. only affects complimentary goods.

b. is represented by a change in the shape of the utility function.

c. is the change in quantity demanded associated with a change in real income.

d. is the change in quantity demanded associated with a change in nominal income.

C 7.  What is the marginal utility of good x if a person is consuming the bundle (3,5) and has preferences characterized by u(x,y)=xy?

a. 2

b. 3

c. 5

d. 15  

B 8.  Suppose that you sell a good, which has unit elastic demand.  If you raise your price by 5% what will happen to your sales volume? 

a. The quantity will decrease by more than 5%.

b. The quantity will decrease by exactly 5%. 

c. The quantity will decrease by less than 5%.

d. The quantity will remain unchanged.   

B 9.  Which of the following would cause an inward shift of the demand curve for good x?

a. A decrease in the price of good y, which is a compliment for good x.

b. An increase in personal income if good x is inferior.

c. A decrease Px if good x is a Giffen good.

d. A new use for good x being discovered.  

 B 10.  Suppose that you own a store that sells good x and you know that goods x and y are perfect substitutes and everyone has u(x,y)=2x+3y.  If Py=2, which of the following is the largest price that you could charge for good x and sell a positive amount?

a. 0.75

b. 1.25

c. 1.50

d. 3.00  

Written Problem #1 

President Bush feels that the US is made better off by attacking groups of bio-terrorists (b) and drug czars (c).  In fact these are the only two things under his control that benefit the US, and these benefits are given by u(b,c)=min(b,2c).  After a meeting with the President in which he stated that attacks on bio-terrorists cost $10M and attacks on czars cost $5M each, Congress approved a budget of $200M.  

The following (b,c) strike options are being considered:  (10,8), (5,30), (15,10), (20,8).  

Rank these options in order from the least beneficial to the most beneficial. (4p)

u(10,8)=10, u(5,30)=5, u(15,10)=15, u(20,8)=16.  Therefore the order is (5,30)<(10,8)<(15,10)<(20,8) where < means “is at least as good as.”

For each strike bundle identify if it is in the affordable set? (4p)

cost of (10,8)=10*10+5*8=140, yes.  
cost of (5,30)=10*5+5*30=200, yes.

cost of (15,10)=10*15+5*10=200, yes.

cost of (20,8)=10*20+5*8=240, no. 

What is the maximum number of strikes against bio-terrorists the US can afford? (2p) 

How many can the US afford against drug czars? (2p)


Max # b =I/Pb=200/10=20

Max # c =I/Pc=200/5=40
Sketch a graph that shows the budget constraint and the 
indifference curves through the four strike options. (4p)

The IC should have the L shape with corners on the line b=2c

As a concerned citizen and a taxpayer you realize that none of these plans are optimal.  What is the optimal attack bundle that the government should pursue? (3p) 

Use b=2c and 200=10b+5c.    This gives 200=20c+5c=25c.  So c=8 and b=2*8=16.  So the optimal bundle is (16,8)

A human rights advocacy group points out that additional intelligence needs to be collected to avoid the bombing innocent civilians near the bio-terrorist headquarters which are typically in large cities.  This increased intelligence raises the cost of a strike on bio-terrorists to $17.5M.  What is the new optimal attack bundle? (3p)

Now use b=2c and 200=17.5b+5c.  This gives 200=35c+5c=40c.  The solution is (10,5)

Are strikes on bio-terrorists and drug czars compliments or substitutes?  Explain.
(3p for explanation, stating the name for this form of a utility function is not sufficient!)

Compliments since an increase in Pb caused a decrease in the quantity demanded of c.

Written Problem #2

Boss Hog’s two favorite places to eat opponents are the NCAA and the NIT.  
In fact, Boss Hog’s utility from eating opponents at these tournaments is given by u(c,t)=c2t2 where c is the number of opponents consumed at the NCAA and t is the number of opponents consumed at the NIT.  From fund raising Boss Hog has $80 to spend and faces the market prices of Pc=$2 and Pt=$4.  

What is the optimal (c,t) bundle of opponents that Boss Hog should eat?   (4p)

The MRS is t/c and Pc/Pt is 1/2 so we have 2t=c.  Also know BC is 80=2c+4t.

Substituting 2t=c into the BC we find 80=4t+4t=8t or t=10.  Hence c=20 and the optimal bundle is (20,10)
A price change is being considered at the NCAA.  If the price change is implemented, then Pc would equal 8.  What would be the total effect on Boss Hog’s consumption of opponents at the NCAA associated with this price change? (2p)

First we need to find Boss Hog’s final bundle.  To do this use t/c=8/4 or t=2c and the BC.  Doing this we find that the optimal bundle after the price change is (5,10).  Hence, Boss Hog’s consumption of c would decrease by 20-5=15.    

Calculate the income and substitution effects associated with this price change? (4p each) First we need to find (cm,tm).  To do this use the fact that the MRS = new ratio of the prices (which means t=2c) and the fact that the utility of (cm,tm) =u(20,10)=202102=4*104.  Substituting the first equation into the second we get 4*104=c2t2 = c2(2c)2 =4c4.  Hence cm=10 and therefore tm=20.  

The SE is 20-10=10 and the IE is 10-5=5.
How much additional money would Boss Hog have to raise in order to be as well off after the price change as he was initially? (4p)

The first step is to figure out how much $ Boss Hog needs to be as well of under the new prices as he was initially, ie. what is the cost of (cm,tm)?  The cost is 8c+4t=8*10+4*20=160.  So he needs an extra 160-80=80.   
How much money would Boss Hog be willing to pay to avoid the price change? (4p) 

The question requires us to find the point on the new IC that is optimal under the old price.  Hence we use 2t=c and u(c,t)=4*54.  Solving this we find that c=10 and t=5.  The cost of this bundle under the old prices is 2*10+4*5=40.  Hence Boss hog would be willing to give up $ as long as he kept the 40 needed to get a utility of 4*54.  That is he would be willing to give up 80-40=40.

Supposing that the price increase was the result of increasing taxes, explain why this tax would be considered distortionary. (3p)

Because the relative price of the 2 goods changes, forcing the agent to substitute one good for another.

Written Problem #3

Three brothers, Huey, Dewey, and Louie, are the only three consumers of duck food (f) and feather gel (g).  Each of the three was given a $100 endowment by their uncle, which they can spend on food costing $1 or on gel costing $5.  These ducks all have different preferences over food and gel:  UHuey(f,g)=f3g2    UDewey(f,g)=min(f,5g)    ULouie(f,g)=f+4g

What is the optimal consumption decision for each brother? (2p each)  

H:  (60,8) using 3g/2f=1/5 and 100=1f+5g

D:  (50,10) using f=5g and 100=1f+5g

L:  (100,0) as u(100,0)=100>80=u(0,20)
You own the local duck food shop and are considering raising your price to Pf=3.

What would be the change to your total sales volume if you change your price? (4p)

The first step is to find the new quantity that each duck will buy.  
H:  (20,8) using 3g/2f=3/5 and 100=3f+5g

D:  (25,5) using f=5g and 100=3f+5g

L:  (0,20) as u(0,20)=80>33.33= u(33.33,0)

Hence the total purchased at Pf=3 is 20+25+0=45.  With Pf=1 the total purchased was 60+50+100=210.  Hence the sales volume falls by 210-45=165.

Is the market demand curve elastic, unit elastic or inelastic in this range? (1p)

Elastic.  As price increased total revenue fell from 210 to 135.    

Find the demand curve for food for each of the three consumers.  (2p each)

You could either derive these or write them down from the formulas.

H:  60/Pf
D: 100/(Pf+1)

L: 0 if Pf>1.25 and 100/Pf if Pf<1.25

Explain how an increase in the price of feather gel would affect each brother’s demand. (1p each).  If you do not see this you should recalculate the demand curves for some higher Pg.  

H:  no effect

D:  decrease demand for food  (the goods are compliments)

L:  increase demand for food (the goods are substitutes)

For each brother what is true about the cross price elasticity of demand relative to 0. 
(1p each)

H:  eqf,Pg =0            D:  eqf,Pg <0  (compliments)             L:  eqf,Pg >0 (substitutes)

What is true about eqf,I, the income elasticity of the market demand curve? (2p)  

eqf,I > 0.  Food is a normal good.

