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Supply, Demand, and Equilibrium







No matter how complicated economic models get, they still rest on the fundamental ideas of supply and demand. This chapter reviews the basic principles of supply and demand and shows how these ideas can be applied to analyze the effects of taxation.





Key Terms



�u	Law of demand

u	Quantity demanded

u	Demand

u	Demand curve

u	Fall in demand

u	Rise in demand

�u	Sales tax

u	Econometrics

u	Law of supply

u	Quantity supplied

u	Supply

u	Rise in supply

�u	Fall in supply

u	Excise tax

u	Equilibrium point

u	Satisfied

u	Economic incidence

u	Legal incidence

�



Key Ideas



u	Section 1.1. Demand is not a number but a relationship. Demand shows the relationship between price and quantity demanded, assuming other important factors (like consumer tastes, consumer income, and prices of other commodities) are held constant.



u	Section 1.2. Supply, like demand, is also a relationship between two variables. Supply shows the relationship between price and quantity supplied, assuming other important factors (like technology, the costs of resources, and the size of the industry) are held constant.



u	Section 1.3. When supply and demand interact, competitive forces cause the price and quantity exchanged to head towards a state of rest, known as the equilibrium point. By comparing how a sales tax and an excise tax change the equilibrium point, we discover that the two taxes have the same economic effects. Economists summarize this idea by saying that the economic incidence of a tax is independent of the legal incidence.





Completion Exercises



	1.	Economists reserve the term ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ to refer to the entire price-quantity relationship that describes buyersÕ desires to purchase a good.



	2.	When referring to the specific amount that buyers have chosen to purchase at a particular price, economists use the term ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ.



	3.	According to the ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ, a rise in price will cause a fall in the quantity demanded as long as all other relevant factors are unchanged.



	4.	If higher incomes cause buyers to purchase more of a good regardless of the price, then there will be a ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ.



	5.	According to the law of supply, an increase in price will cause sellers to increase their ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ.



	6.	A technological improvement that reduces sellersÕ production costs would cause a ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ.



	7.	If the price is so high that the quantity supplied is larger than the quantity demanded, then demanders are ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ but suppliers are not.



	8.	The legal incidence of a ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ falls entirely on demanders.



	9.	A per�unit tax which suppliers are required to pay when selling a good is called an ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ.



	10.	Changing the legal incidence of a tax has no impact on its ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ.





True�False Exercises



		11.	For a market to be in equilibrium, supply must equal demand.



		12.	A rise in the price of potatoes will cause a fall in the demand for potatoes.



		13.	A rise in the demand for floppy disks will result in a higher equilibrium price for floppy disks.



		14.	A fall in supply is illustrated by a downward shift in the supply curve.



		15.	A rise in the supply of birdseed will cause an increase in the equilibrium price of birdseed.



		16.	Demanders will not be satisfied when the market price is below its equilibrium level.



		17.	When an excise tax is imposed, the economic incidence falls entirely on suppliers.



		18.	If the legal incidence of an automobile tax is switched from buyers to sellers, then car buyers will be better off.



		19.	When a sales tax of 50¢ per pack is imposed on cigarettes, the demand curve for cigarettes shifts down by exactly 50¢ per pack.



		20.	When a sales tax of 50¢ per pack is imposed on cigarettes, the price buyers pay for cigarettes rises by exactly 50¢ per pack.





Multiple Choice Questions



		21.	The immediate effect of a fall in the price of CD players is an increase in

A.	the demand for compact discs.

B.	the quantity demanded for compact discs.

C.	the supply of compact discs.

D.	the quantity supplied of compact discs.



		22.	The immediate effect of a fall in the price of compact discs is an increase in

A.	the demand for compact discs.

B.	the quantity demanded for compact discs.

C.	the supply of compact discs.

D.	the quantity supplied of compact discs.



uuu	Questions 23Ð27 refer to the following supplyÐdemand diagrams.



�







		23.	Which of the diagrams shows what happens in the market for oranges when a severe late frost in Florida damages orchards statewide?

A.	Figure I.

B.	Figure II.

C.	Figure III.

D.	Figure IV.



		24.	Poorer families tend to use pawn shop services more than do wealthier families. Which of the diagrams shows what happens in the market for pawn shop services when a severe recession causes a substantial reduction in householdsÕ incomes?

A.	Figure I.

B.	Figure II.

C.	Figure III.

D.	Figure IV.



		25.	Which of the diagrams shows what happens in the market for cotton when the prices of alternative synthetic fabrics rise?

A.	Figure I.

B.	Figure II.

C.	Figure III.

D.	Figure IV.



		26.	Which of the diagrams shows what happens in the market for milk when improvements in cattle feed result in higher milk yields from dairy cows?

A.	Figure I.

B.	Figure II.

C.	Figure III.

D.	Figure IV.



		27.	Airplane travelers take frequent taxi trips to and from airports. Which of the diagrams shows what happens in the market for trips by taxi when travelers are faced with rising airline prices?

A.	Figure I.

B.	Figure II.

C.	Figure III.

D.	Figure IV.



		28.	When people travel because they are faced with emergencies, the price of air travel has little effect on their decision to fly instead of using a slower form of transportation. In this situation,

A.	the equilibrium price of air travel must be high.

B.	the demand curve for air travel is upward sloping.

C.	the demand curve for air travel is relatively flat.

D.	the demand curve for air travel is relatively steep.



		29.	According to the law of supply, a price increase will cause

A.	an increase in the equilibrium quantity.

B.	a decrease in the equilibrium quantity.

C.	an increase in the quantity supplied, provided other factors have remained unchanged.

D.	a decrease in the quantity supplied, provided other factors have remained unchanged.



		30.	Suppose the price of a commodity is $20 per unit. At that price, consumers wish to purchase 4,000 units weekly and producers wish to sell 7,000 units weekly. In this situation,

A.	unsatisfied consumers will bid up the market price.

B.	the market price will fall because producers are not satisfied.

C.	a rise in demand will occur to bring the market to equilibrium.

D.	a decrease in supply is necessary for the market to reach equilibrium.



		31.	If the current market price is below the equilibrium price,

A.	suppliers are satisfied but demanders are not.

B.	demanders are satisfied but suppliers are not.

C.	neither demanders nor suppliers are satisfied.

D.	both demanders and suppliers are satisfied.



		32.	Suppose we observe that the price of cocaine has been falling, even though the amount of cocaine traded on the black market has also been falling. We can conclude that

A.	the law of demand does not hold for cocaine.

B.	a demand curve for cocaine doesnÕt exist.

C.	the supply of cocaine must have fallen.

D.	the demand for cocaine must have fallen.



		33.	A rise in the demand for bread occurring simultaneously with a fall in the supply of bread must

A.	decrease the quantity of bread traded in the market.

B.	increase the quantity of bread traded in the market.

C.	increase the equilibrium price of bread.

D.	increase the equilibrium price of bread and decrease the equilibrium quantity of bread.



		34.	Which of the following statements about sales and excise taxes is false?

A.	A sales tax causes a parallel shift downward in the demand curve by precisely the amount of the tax.

B.	An excise tax causes a parallel shift upward in the supply curve by precisely the amount of the tax.

C.	The legal incidence of a sales tax is entirely on demanders, while the legal incidence of an excise tax is entirely on suppliers.

D.	The economic incidence of a tax is evenly split between demanders and suppliers, no matter what the legal incidence is.



		35.	What do we mean when we say that the economic incidence of a tax is independent of its legal incidence?

A.	The economic incidence and legal incidence of a tax are always the same.

B.	The economic incidence of a tax will be the same no matter who bears the legal incidence of the tax.

C.	Demanders and suppliers equally share the economic burden of the tax, regardless of the legal incidence.

D.	Since suppliers can Òpass onÓ a tax to demanders, the economic incidence of a tax will always be on demanders even when the legal incidence is on suppliers.





�Review Questions



	36.	Distinguish between demand and quantity demanded. Distinguish between supply and quantity supplied. Why are these distinctions important?



























	37.	List some situations which would cause a fall in demand. List some situations which would cause a fall in supply.



























	38.	If there is a rise in supply, the new supply curve lies below the old supply curve. Resolve this apparent contradiction.



























�	39.	What is the equilibrium point and what is its significance?



























	40.	When quantity supplied is smaller than quantity demanded, we say there is a shortage. When would a shortage situation be likely to occur? Why is it unlikely that such a situation would prevail in a market for very long?



























	41.	Compare and contrast the effects of a sales tax and an excise tax.



























Problems



	42.	The markets diagrammed below have identical supply curves but different demand curves.



�



	i.	Suppose that an excise tax of t dollars per unit is placed on both markets. Complete the above diagrams to show this situation. The following should be labeled:

	a.	the new equilibrium quantity and price (Q1, P1),

	b.	the net price suppliers pay after the tax (PS), and

	c.	the size of the excise tax (t).



	ii.	In which case (flat demand or steep demand) will the tax cause the equilibrium price to rise very little? In which case will the tax cause the equilibrium price to rise by nearly t dollars per unit?

�	43.	i.	Let Q represent the quantity per week of a good and P represent the price measured in dollars per unit. Suppose demand is given by the formula  PÊ=Ê300Ê-Ê1Ú3ÊQÊ and supply is given by the equation  PÊ=Ê50Ê+Ê1Ú2ÊQÊ. Find the equilibrium price and quantity.



























	ii.	Suppose the government imposes a sales tax of $25 per unit on this good. Find the new formula for the demand curve, the new equilibrium price and quantity, and the new post-tax price for the demanders of this good.



























	iii.	What fraction of the economic burden of the tax is borne by demanders? By suppliers?



�	44.	When the government gives demanders or suppliers financial assistance to purchase or produce a good, we say the government has given a subsidy.



	i.	Suppose the government gives demanders a fixed subsidy of s dollars for each unit of the good purchased. Using the diagrams below, show the effects of this subsidy on the left�hand side. The following should be labeled:

	a.	the new equilibrium quantity (Q1),

	b.	the post-subsidy price paid by demanders (PD),

	c.	the post-subsidy price received by suppliers (PS), and

	d.	the size of the per�unit subsidy (s).



	ii.	In the diagram on the right, repeat part i for the case where the government gives the same subsidy to suppliers for each unit of the good sold.



�



	iii.	Using these diagrams, what can you conclude about the economic incidence of a per�unit subsidy?



�	45.	Consider a demand curve for sexual activity among teenagers, where the ÒpriceÓ of a sexual encounter is interpreted as the risk of having an unwanted pregnancy.



	i.	Suppose Roseanne believes that making safe, effective birth control easily available to teenagers greatly reduces their risk of having an unwanted pregnancy and decreases the total number of unwanted pregnancies. Does Roseanne believe that the demand curve is relatively flat or relatively steep? Explain.





































	ii.	Suppose Ronald believes that making safe, effective birth control easily available to teenagers encourages greater sexual activity among teenagers and increases the total number of unwanted pregnancies. Does Ronald believe that the demand curve is relatively flat or relatively steep? Explain.



�Solutions



Completion Exercises



�	1.	demand

	2.	quantity demanded

	3.	law of demand

	4.	rise in demand

	5.	quantity supplied

�	6.	rise in supply

	7.	satisfied

	8.	sales tax

	9.	excise tax

	10.	economic incidence

�

True-False Questions



	11.	FALSE. For a market to be in equilibrium, quantity supplied must equal quantity demanded.

	12.	FALSE. A rise in the price of potatoes will cause a fall in the quantity demanded of potatoes.

	13.	TRUE.

	14.	FALSE. A fall in supply is illustrated by a leftward shift in the supply curve.

	15.	FALSE. A rise in the supply of birdseed will cause a decrease in the equilibrium price of birdseed.

	16.	TRUE.

	17.	FALSE. When an excise tax is imposed, the legal incidence falls entirely on suppliers.

	18.	FALSE. If the legal incidence of an automobile tax is switched from buyers to sellers, then car buyers will be unaffected.

	19.	TRUE.

	20.	FALSE. When a sales tax of 50¢ per pack is imposed on cigarettes, the price buyers pay for cigarettes rises by less than 50¢ per pack.



Multiple Choice Questions



	21.	A.	No matter what the price of compact discs is, the fall in the price of CD players will cause more people to buy CD players, causing people to demand more compact discs.

	22.	B.	According to the laws of demand and supply, a fall in price will increase the quantity demanded and decrease the quantity supplied. There is no change in either the demand or supply schedules.

	23.	D.	The frost will increase the cost of producing oranges, so suppliers will be able to bring fewer oranges to the market no matter what the current price. The resulting fall in supply will increase price and lower the quantity traded.

	24.	A.	More families will use pawn shop services during the recession. The resulting rise in demand for pawn shop services will increase both the price and the quantity traded.

	25.	A.	The higher prices of synthetic fabrics will cause some people to switch from synthetic fabrics to cotton. The resulting rise in demand for cotton will increase both the price and the quantity traded.

	26.	C.	The lower costs of producing milk will cause suppliers to provide more milk to the market no matter what the going market price is. The resulting rise in supply will lower the price and increase the quantity traded.

	27.	B.	Higher airline prices will lower the amount of traveling by air according to the law of demand. Regardless of the current taxi rates, travelers will require fewer trips by taxi. The resulting fall in demand will lower both the price and the quantity traded.

	28.	D.	In this situation, a price rise wonÕt drive away many customers, so the demand curve must be relatively steep. (Notice we canÕt say anything about the price of air travel unless we know something about its supply.)

	29.	C.	This is simply the definition of the law of supply.

	30.	B.	Suppliers are unable to sell everything they wish, so they are unsatisfied and will drive down the price in order to lure buyers back to the market.

	31.	A.	Demanders cannot buy all that they wish at the going market price, so they are not satisfied.

	32.	D.	Only a fall in demand can cause both the price and the quantity traded to fall.

	33.	C.	The fall in supply drives down the quantity traded and drives up the price. The rise in demand drives up both the quantity traded and the price. Combining these two, we can be sure that the price will rise, but the overall effect on quantity is uncertain.

	34.	D.	The economic incidence, although independent of the legal incidence, need not be divided evenly between demanders and suppliers.

	35.	B.	It does not matter who is legally obliged to pay the taxÑthe final division of the burden of the tax between demanders and suppliers will not be affected by the legal incidence.



Review Questions



	36.	Demand and supply both refer to entire sets of priceÐquantity pairs showing how demanders and suppliers adjust their quantities to changes in price, assuming all other relevant factors are held constant. Quantity demanded and quantity supplied refer to the specific amounts that demanders wish to purchase and suppliers wish to sell at some particular price. Quantity demanded and quantity supplied refer to particular horizontal coordinates on the demand and supply curves. These terms allow us to distinguish between the determinants of price (demand and supply) and the effects of price (changes in quantity demanded and quantity supplied).

	37.	Changes in demandersÕ tastes or incomes could decrease demand. A decrease in the price of a substitute good (one used in place of the good in question) or an increase in the price of a complement good (one used in conjunction with the good in question) would also cause a fall in demand. A rise in the costs of resources (or other costs of production) or a decrease in the number of suppliers would decrease supply.

	38.	The word ÒriseÓ in the phrases Òrise in supplyÓ and Òrise in demandÓ refers to the quantity direction in the supply and demand graphs. Because quantity is measured in the horizontal direction, the word ÒriseÓ means Òrightward.Ó If there is a rise in supply, the new supply curve lies to the right (and below) the old supply curve.

	39.	The equilibrium point is the point where the demand and supply curves intersect. The equilibrium point gives the only price where the amount demanders want to buy equals the amount suppliers want to sell (i.e., where quantity demanded equals quantity supplied). Since this is also the only price where both demanders and suppliers are satisfied, competitive behavior will drive the price to the equilibrium price.

	40.	When the going market price is below the equilibrium price, the quantity supplied will be smaller than the quantity demanded. In this situation, suppliers are satisfied but demanders are not. This situation will not last, because competition among demanders will cause the price to be bid up.

	41.	The legal incidence of a sales tax is entirely on demanders, so the sales tax will cause a parallel shift in demand downward by the amount of the tax. In contrast, the legal incidence of an excise tax is entirely on suppliers, so the excise tax causes a parallel shift in the supply curve downward by the amount of the tax. The sales and excise taxes are similar in that they have the same economic incidence. The quantity exchanged, the net price paid by the demanders, and the net price received by suppliers will all be the same under sales and excise taxes of equal sizes.



Problems



	42.	i.	

�



	ii.	When demand is very flat, the equilibrium price will rise very little. In this case, the burden of the tax falls heaviest on suppliers. On the other hand, the price will rise by almost the full amount of the tax when demand is very steep, causing the burden of the excise tax to fall heaviest on demanders.

	43.	i.	First equate supply and demand to find the equilibrium quantity:

			50Ê+Ê1Ú2ÊQÊ=Ê300Ê-Ê1Ú3ÊQ	Þ	5Ú6ÊQÊ=Ê250

				Þ	Q = 6Ú5ÊáÊ250 = 300 units weekly.

		Next substitute this into either supply or demand to get price:

					P = 50Ê+Ê1Ú2ÊQ = 50 + 1Ú2ÊáÊ300 = 50 + 150 = $200 per unit

				or	P = 300Ê-Ê1Ú3ÊQ =Ê300Ê�Ê1Ú3ÊáÊ300 = 300 - 100 = $200 per unit.

	ii.	Because the new price demanders are willing to pay must equal the old price demanders were willing to pay minus the tax of $25 per unit, we have  PÊ=Ê300Ê-Ê1Ú3ÊQÊ�Ê25Ê, which simplifies to  PÊ=Ê275Ê-Ê1Ú3ÊQÊ. Equating supply and demand now yields:

			50Ê+Ê1Ú2ÊQÊ=Ê275Ê-Ê1Ú3ÊQ	Þ	5Ú6ÊQÊ=Ê225

				Þ	Q = 6Ú5ÊáÊ225 = 270 units weekly.

		Again substitute this figure into either supply or demand to get price:

				P = 50Ê+Ê1Ú2ÊQ = 50 + 1Ú2ÊáÊ270 = 50 + 135 = $185 per unit

			or	P = 275Ê-Ê1Ú3ÊQ =Ê275Ê�Ê1Ú3ÊáÊ270 = 275 - 90 = $185 per unit.

		Since the legal incidence is on demanders, the post-tax price they pay is  $185ÊperÊunitÊ+Ê$25ÊperÊunitÊ or  $210 per unit.

	iii.	Demanders originally paid $200 per unit and after the tax pay $210 per unit. Demanders pay $10 per unit of the $25 per unit tax, so their share is 40% of the burden of the tax. Suppliers originally received $200 per unit and after the tax receive $185 per unit. Since the $25 per unit tax caused their price to fall by $15 per unit, the suppliersÕ share is 60% of the burden of the tax.

	44.	i,Êii.	

�



	iii.	Just like a per�unit tax, the economic incidence of a per�unit subsidy is independent of the legal incidence.

	45.	i.	Roseanne must feel that the demand curve for sexual activity is relatively steep. According to the law of demand, when you make birth control more available to teenagers and reduce their risk of an unwanted pregnancy, the quantity of sexual activity will increase. If the demand curve is steep, there wonÕt be a substantial increase in teenagersÕ sexual activity. On the other hand, there will be a substantial decline in teenagersÕ risk of an unwanted pregnancy. The latter effect will be the dominant one, so the increased availability of birth control will reduce the total number of unwanted pregnancies.

	ii.	Ronald must feel that the demand curve for sexual activity is relatively flat. If the demand curve is flat, the reduction in risk created by accessible birth control will cause a relatively large increase in the amount of sexual activity among teenagers. Consequently, the number of unwanted pregnancies may actually increase despite the increased availability of birth control.
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