PS 4.   
The following people live in and around the town of Mayberry.  Each person only consumes two goods.  Find the Substitution Effect and the Income Effect for the following people.

a) Earnest T. Bass likes to break windows (w) and street lights (l).  The fine for breaking a light is $3 and the fine for breaking a window is $5.  Earnest only has $30 to spend on fines and gets utility of 2w+l from breaking things.  In attempt to reduce the property damage done by Earnest T. Bass, Mayor Pike and Andy are considering increasing the fine on one of the two acts.  On which activity would a higher fine change Earnest T.’s behavior?  What would be the income effect and substitution effect associated with an increase in the fine on that activity of $.50? an increase of $1.50, $2.50?  

Raising the price of a good that Earnest does not consume will have no impact on his behavior.  Therefore, the only good that they tax to change his behavior is the one he is currently consuming.  Given the prices, Earnest will currently chose to break 6 windows and get a utility of 12.   Hence they should increase the fine on breaking windows.  

If the fine is increased to $5.50 earnest will still choose to break only windows.  Hence the substitution effect is zero and the income effect is 6-(30/5.5).  If the fine is increased to $6.50 or $7.50 then Earnest will switch to breaking lights.  Thus the income effect will be 0 and the substitution effect would be 6.

b) Rafe makes moonshine which uses corn (c) and grain (g) in fixed proportions.  Rafe has I=700, u(c,g)=min(3c,2g).  The market price of grain is 1.  Currently Pc=2, but 1 dollar of that price is a tax.  Find Rafe’s substitution and income effects associated with the repeal of the corn tax.  How much would Rafe be willing to pay to have the tax repealed?  What is the Rafe’s demand for corn?   

The first step is to determine what Rafe consumes before and after the price change.  With Pg=1 and Pc=2, the two equations we use are 3c=2g and 700=2c+g.  The solution is c=200 and g=300 which would give Rafe a utility of 600.  After the tax is repealed, Pg=1 and Pc=1, thus the two equation that tell us what Rafe would consume are 3c=2g and 700=c+g.  The solution would be c=280 and g=420, which would result in a utility of 840.  With min preferences the substitution effect is always zero, so the income effect is 80.  To find out how much Rafe would pay to have the tax repealed, we need to consider how much money he would need facing the new prices to be as well of as he was initially.  That is what would c=200 and g=300 cost Rafe if we used the new prices.  The answer is 200*1+300*1=500.  So Rafe would need $500 to get a utility of 600 when Pc=1.  Thus he would be willing to give up 700-500=$200.  In finding Rafe’s demand for corn, we are looking for the relation between c and Pc.  To find this we use 3c=2g and 700=Pc*c+1g.  Combining these two equations we have 700=Pc*c+1.5c or 700=c(Pc+1.5).  Thus Rafe’s demand for corn can be written as c=700/(Pc+1.5).

c) Goober consumes pop (p) and comic books (c) and has an income of 400 and preferences given by u(c,p)=c2p2. If the Pp=4, and Pc goes from 2 to 8, what will be the income and substitution effects associated with this price change?  If this price hike was due to a tax on comic books, how much would goober be willing to pay to avoid the tax?  How much money would we need to give Goober to be as well off with the tax as he was initially?   What is Goober’s demand for comic books?

Initially Goober’s consumes p=50 and c=100.  (To find this use MRS=Pc/Pp and I=Pc*c+Pp*p.)  After the price change the optimal bundle is p=50 and c=25.  (To find this use MRS=Pc’/Pp and I=Pc’*c+Pp*p where Pc’ is the new price for good c.)  To find (cm,pm) we need to use the fact that the utility is the same as the initial utility and that MRS=the new price ratio.  Hence we have (c*p)2=(5000)2 which is the same as c*p=5000 and p/c= 8/4 which says that 2c=p.  Using these two equation we get cm=50 and pm=100.  Thus the SE is 100-50=50 and the IE is 50-25=25.  
Goober would be willing to pay to avoid this price increase as long as his utility was at least what he would get if the tax were implemented.  If the tax were implemented his utility would be (25*50)2.  So the question is how much money would he need to be this happy if Pc=2 and Pp=4.  To find this we must first find the bundle that he would choose.  (Notice that this is not cm & pm as it is on the new IC!)  To find the bundle use MRS=old price ratio (we avoided the price change) which means p/c=2/4 or 2p=c and (c*p)2=(25*50)2 which says that cp=25*50.  Solving this we have 2p*p=25*50 which is p2 =25*25 so p=25 and thus c=50.  With the old prices this would cost 2*50+4*25=200.  Hence he could give up 400-200=$200 and still be as well of keeping the old prices as he would be with his original income and the new prices.  

If we want to know how much money Goober needs to be as well of after the change as before it then we are talking about cm and pm.  As we calculated earlier cm=50 and Pm=100.  With the new prices this would cost 50*8 +100*4=800.  Thus Goober would need and extra 800-400=$400 to be as well of after the price change as he was before.  
To determine Goober’s demand for comic books we need to use MRS=Pc/Pp which is p/c =Pc/4 and 400=Pc*c+4*p.  Since p/c=Pc/4 can be rewritten as p=c*Pc/4 we can plug this into the other equation and we get 400=Pc*c+4(c*Pc/4 ) which simplifies to 400=2Pc*c which can be written as c=200/Pc.   

