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8. a. The effect of falling production costs in the market for computers results in a shift to the 

right in the supply curve, as shown in Figure 14. As a result, the equilibrium price of 
computers declines and the equilibrium quantity increases. The decline in the price of 
computers increases consumer surplus from area A to A + B + C + D, an increase in the 
amount B + C + D. 

 

 
 

Figure 14 
 
  Prior to the shift in supply, producer surplus was areas B + E (the area above the supply 

curve and below the price). After the shift in supply, producer surplus is areas E + F + G. 
So producer surplus changes by the amount F + G – B, which may be positive or 
negative. The increase in quantity increases producer surplus, while the decline in the 
price reduces producer surplus. Because consumer surplus rises by B + C + D and 
producer surplus rises by F + G – B, total surplus rises by C + D + F + G. 

 
 b. Because adding machines are substitutes for computers, the decline in the price of 

computers means that people substitute computers for adding machines, shifting the 
demand for adding machines to the left, as shown in Figure 15. The result is a decline in 
both the equilibrium price and equilibrium quantity of adding machines. Consumer 
surplus in the adding-machine market changes from area A + B to A + C, a net change 
of C – B. Producer surplus changes from area C + D + E to area E, a net loss of C + D. 
Adding-machine producers are sad about technological advances in computers because 
their producer surplus declines. 
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Figure 15 
 
 c. Because software and computers are complements, the decline in the price and increase 

in the quantity of computers means that the demand for software increases, shifting the 
demand for software to the right, as shown in Figure 16. The result is an increase in both 
the price and quantity of software. Consumer surplus in the software market changes 
from B + C to A + B, a net change of A – C. Producer surplus changes from E to C + D + 
E, an increase of C + D, so software producers should be happy about the technological 
progress in computers. 

 

    
 

Figure 16 
 

 d. Yes, this analysis helps explain why Bill Gates is one the world’s richest people, because 
his company produces a lot of software that is a complement with computers and there 
has been tremendous technological advance in computers. 

 
9. a. Figure 17 illustrates the demand for medical care. If each procedure has a price of $100, 

quantity demanded will be Q1 procedures. 
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Figure 17 
 

b. If consumers pay only $20 per procedure, the quantity demanded will be Q2 procedures. 
Because the cost to society is $100, the number of procedures performed is too large to 
maximize total surplus. The quantity that maximizes total surplus is Q1 procedures, which 
is less than Q2.  

 
c. The use of medical care is excessive in the sense that consumers get procedures whose 

value is less than the cost of producing them. As a result, the economy’s total surplus is 
reduced. 

 
d. To prevent this excessive use, the consumer must bear the marginal cost of the 

procedure. But this would require eliminating insurance. Another possibility would be that 
the insurance company, which pays most of the marginal cost of the procedure ($80, in 
this case) could decide whether the procedure should be performed. But the insurance 
company does not get the benefits of the procedure, so its decisions may not reflect the 
value to the consumer. 
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10. a. Figure 18 illustrates the effect of the drought. The supply curve shifts to the left, leading 
to a rise in the equilibrium price from P1 to P2 and a decline in the equilibrium quantity 
from Q1 to Q2. 

 

 
Figure 18 

 
b. If the price of water is not allowed to change, there will be a shortage of water, with the 

shortage shown on the figure as the difference between Q1 and Q3. 
 

c. The system for allocating water is inefficient because it no longer allocates water to 
those who value it most highly. Some people who value water at more than its cost of 
production will be unable to obtain it, so society’s total surplus is not maximized. 

 
The allocation system seems unfair as well. Water is allocated simply on past usage, 
rewarding past wastefulness. If a family’s demand for water increases, say because of an 
increase in family size, the policy does not allow them to obtain more water. Poor 
families, who probably used water mostly for necessary uses like drinking, would suffer 
more than wealthier families who would have to cut back only on luxury uses of water 
like operating backyard fountains and pools. However, the policy also keeps the price of 
water lower, which benefits poor families, because more of their family budget would 
have to be used to purchase water if the price was allowed to rise. 

 
d. If the city allowed the price of water to rise to its equilibrium price P2, the allocation 

would be more efficient. Quantity supplied would equal quantity demanded and there 
would be no shortage. Total surplus would be maximized. 

 
Whether the market allocation would be more or less fair than the proportionate 
reduction in water under the old policy is difficult to say, but it is likely to be fair. Notice 
that the quantity supplied would be higher (Q2) in this case than under the water 
restrictions (Q3), so there is less reduction in water usage. To make the market solution 
even fairer, the government could provide increased tax relief or welfare payments for 
poor families who suffer from paying the higher water prices. 
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11. a. The supply and demand curves are shown in Figure 19. The equilibrium price and 
quantity are found by equating quantity demanded and quantity supplied: 

  4P – 80 = 100 – 2P 
  6P = 180 
  P = $3.00 
  Q = 40 
 
  The equilibrium price is $3 per bushel and the equilibrium quantity is 40 bushels. 
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Figure 19 

 
 b. At the market equilibrium, consumer surplus is equal to (0.5)($20)(40) = $400. Producer 

surplus at market equilibrium is (0.5)($10)(40) = $200. Therefore, total surplus is $400 
+ $200 = $600. 

 
 c. If a dictator banned the sale of broccoli, producer and consumer surplus would both fall 

to $0. Buyers would be harmed more than sellers would because the decline in consumer 
surplus would be greater than the decline in producer surplus. 
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