Study Guide for Bernheim and Whinston


CHAPTER 2

SUPPLY AND DEMAND

CHAPTER DISCUSSION

In this chapter you study the most foundational model in market economics: Supply and Demand. Almost everyone has said something like, “Well, that’s supply and demand,” referring to a change in the price of gasoline or oranges.  As familiar as most of us feel about supply and demand, in fact, most people really don’t fundamentally understand the model as well as they think.  And since it is the foundation for most of the rest of the text, you will want to spend some quality time getting more familiar with your old friend.

Since the basic market model lends itself so easily to a graphical interpretation, we begin by defining a market demand curve as a line showing how much of a good all the buyers combined are willing and able to buy at each possible price, holding constant all other factors that affect that purchase decision. That last phrase about holding other things constant is crucial to a solid understanding of demand curves, as we will soon see.

A decision to buy some good like gasoline or bananas is driven by many influences in addition to its price.  Among them might be consumer incomes, prices of goods that complement that good, and prices of goods that can be substituted for that good.  So the quantity demanded of a good could be dependent upon many other variables.  But we often want to concentrate only on the influence of that good’s own price. So we will find it useful to picture that particular relationship in a two-dimensional graph showing only price and quantity demanded.  The only way we can show this multi-dimensional relationship on a two-dimensional graph is by assuming that nothing else changes except the quantity demanded of the good and its own price.

It is almost surely the case that when the price falls, buyers tend to buy more of the good, and when price rises, they tend to buy less.  Hence, the demand curve is depicted as having a negative slope.  When price alone rises or falls, buyers can be thought of as moving along a demand curve, buying less or more of the good.  If one of the other variables is allowed to change, it will result in a shift in the entire demand curve, moving it to the right or to the left in its entirety.  

Although we cannot draw diagrams in many dimensions simultaneously, we can represent a multi-dimensional relationship in the form of a function. You might recall that the job of a function is to assign a single value to a dependent variable for any given set of values of the other (independent) variables. In the case of demand, we call it a demand function, and it relates the quantity demanded of some good or service to all of the myriad other variables that might come to bear on this decision.  

The text steps through a good example of supply and demand in the corn market.  Notice in Text Equation (1) that the quantity of corn demanded is assumed to depend upon corn’s own price as well as prices of two other goods (potatoes and butter) and consumer income.  That relationship is an example of a particular demand function.  By choosing constant values for Ppotatoes, Pbutter, and M (the “other” variables,) we can derive a relationship between the quantity of corn demanded and its own price.  That relationship can be graphed as in Text Figure 2.1. You should be able to interpret the price intercept, the quantity intercept, and the slope of that demand curve.

What happens when the value of one of those “other” variables we were holding constant is changed?  Then the entire demand curve shifts, changing both intercepts, but not the slope.  A very good exercise would be for you to change the values of Ppotatoes, Pbutter, and M, one at a time, and plot out a new demand curve for each new value.  This will familiarize you with shifts in the entire demand curve.  In each case, you are still plotting the corn-demand graph with the price of corn on the vertical axis and the quantity of corn demanded on the horizontal axis.  For example, suppose you chose to let income (M) take on a value of $35,000 instead of $30,000 but left the price of potatoes at $0.50 and price of butter at $4.00.  Note the shift in demand that occurs.  Now, at any given price of corn a greater amount will be demanded. (How much greater?)  Moreover, at any given quantity of corn, note that the highest price the market would pay has increased.  (By how much?)

After discussing demand, the text then turns to its counterpart, supply.  As with demand, this is a behavioral relationship. But this time it represents the ability and willingness of suppliers to offer a good or service for sale. The relationship can be represented both as a supply function and a supply curve. Again, the text uses the example of the market for corn and gives a particular corn supply function in Text Equation (2).  In this case, it assumes that the quantity of corn that is supplied depends not only on the price of corn, but also on the price of an important input, fuel, and the price of an alternative output, soybeans.  Both the demand for corn and the supply of corn depend partially upon the same variable, its own price.  But each also depends, respectively, upon other variables that affect demand and supply of corn.  

As with the demand, we can represent the supply relation graphically in a diagram with price of corn on the vertical axis and quantity of corn on the horizontal.  Again, though, we need to hold the “other” variables constant if we are to draw the multi-variable supply function on a two-dimensional graph.  So the text chooses particular values for P​fuel ($2.50) and Psoybeans ($8.)  Given those values, the relationship between quantity of corn supplied and the price of corn (QS = 5 Pcorn - 6) can be drawn in the form of a supply curve, as in Text Figure 2.  You should be able to interpret the price intercept and the slope of this supply curve.

What happens when one of the “other” variables takes on a different value?  It should not surprise you to find out that the result is a whole new supply curve with the same slope but a different price intercept.  Changes in the value of the other variables serve to shift the supply curve upwards or downwards.  (Or is it leftwards and rightwards?  Think about this a little.)  You should change the values of the price of fuel and the price of soybeans, one at a time, and plot new supply curves, just as you did in the case of the demand curve.  Note what happens to the price intercept.

Now that we have explored the behavior of both buyers and sellers in isolation, we need to look at the interaction of the two groups to achieve an equilibrium price.  We found from our demand curve that an increase in price causes buyers to want to buy less of the good, while it causes our sellers to want to supply more of the good. A decrease in price causes buyers to want to buy more but sellers to sell less. At any given price, it may be that buyers would like to buy more of a good than sellers are willing to sell, or the reverse.  

This is where it is very important to understand that prices adjust to equate quantity supplied with quantity demanded.  If prices are high, sellers might like to sell a lot of the good, but buyers are unwilling to buy it.  In this case, prices tend to fall so sellers can encourage buyers to purchase more. Alternatively, if price is very low, buyers might like to purchase much of the good, but sellers are reluctant to offer it.  In this case, buyers bid up the price to a higher level. When price reaches that level at which the quantity demanded by buyers is just equal to quantity supplied by sellers, we say the market has reached its equilibrium.
Graphically, equilibrium occurs where both the supply relation and the demand relation are satisfied simultaneously.  That’s where the two curves cross, as in Text Figure 2.3. Algebraically, equilibrium can be found by equating the demand function and the supply function and solving for equilibrium price.  Since each of these functions was assumed to hold the “other” variables constant at given levels, equilibrium price clearly depends upon the actual values these variables take on.  

Here’s a very good exercise for you: change, one at a time, the values for each of the “other” variables in the demand and supply functions and re-solve for equilibrium.  You should plot out new curves for each case, as well.  Become familiar with how each of these alterations shifts its respective demand or supply curve and the effects on equilibrium price and quantity.  This is an essential exercise for understanding the market model.
The text finishes up its discussion of shifts in supply and demand by examining the extreme cases:  Vertical or horizontal demand or supply curves.  We see that when either demand or supply is vertical, changes in the other curve will show up entirely as changes in price, not quantity.  And when either demand or supply is horizontal, changes in the other curve will show up entirely as changes in quantity, not price.  

We have been discussing responsiveness of demand and supply to changes in price.  Now it’s time to seek a quantitative measure of that responsiveness.  The measure economists use is elasticity.  

Though we might think of elastic as having something to do with holding up our gym shorts, alas, the term means something else in economics.  It means sensitive.  And inelastic means insensitive.  Elasticity is a measure of how responsive, or sensitive, the value of one variable is to changes in another variable to which it is related.  If variable Y depends on variable X, then the elasticity of Y with respect to X is defined to be the ratio of the percentage change in Y divided by the percentage change in X.  If the number we get is very far away from zero, Y is said to be very sensitive to X (“elastic”.)  And if the number is close to zero, not very sensitive.  If Y happens to depend on a number of independent variables other than X, their values are assumed to be held constant so we can isolate how sensitive Y is to X, alone.

Also, if Y depends upon a number of variables other than X, we can examine how sensitive Y is to each of the other variables in exactly the same way we measure how sensitive Y is to X. Now we can be more specific and discuss elasticities of the demand relation and the supply relation.

Consider the demand for some good like movies.  It could depend on the price of movies, the price of DVDs, the price of popcorn, and consumer income.  So we should be able to define an elasticity with respect to each of those variables.  We denote the price elasticity as Edp , and it is equal to %(Q / %(P, which is simply read, “percentage change in quantity divided by the percentage change in price.”  If that calculation is made at a specific price, then we call it point elasticity.  If, however, we want to define the elasticity over a discrete range of prices, we call it arc elasticity.  The calculation is the same, but in this case we use the average price and the average quantity as the base for our percentage changes.  If the price elasticity of demand is between zero and negative one, we say demand is inelastic, and if it is below negative one (like -1.2), we say demand is elastic.  An elasticity value equal exactly to negative one is referred to as unit elastic.  A very important relationship holds among (a) changes in price, (b) changes in total expenditure on the good, and (c) price elasticity of demand.  If demand is elastic, price and total expenditure move in opposite directions. If demand is inelastic, price and total expenditure change in the same direction.  If demand is unit elastic, changes in price result in no change in total expenditure.
We can also define something called income elasticity of demand, which is simply the ratio of the percentage change in quantity demanded to the percentage change in income: E dM=  %(Q / %(M.  Again, we can make that calculation at a specific level of income, in which case we refer to point income elasticity.  If the calculation is made over a discrete range of income, then we use average income and average quantity as the base of our percentages and call it arc income elasticity.  Most goods have positive income elasticities, indicating that an increase in income causes more of the good to be demanded.  These goods are called normal.  But some goods behave differently; for them an increase in income causes less to be demanded.  These goods have negative income elasticity of demand and are referred to as being inferior goods.  You should note, however, that inferiority has nothing necessarily to do with the quality of a good.  It simply refers to the sign of the income elasticity.

We can also measure how sensitive quantity is to any other variable, such as the price of a substitute or complement. You should not be surprised that the calculation is once again the ratio of percentage changes, this time the percentage change in quantity divided by the percentage change in the other good’s price: Ed y =%(Qx / %(Py .  This measure of sensitivity is called cross-price elasticity of demand and can take either the point or arc form, just as with the other elasticities.  If the cross-price elasticity of demand is negative, the two goods are called complements. If it is positive, they are substitutes.
Now that you have examined price elasticity of demand, you won’t have any difficulty with price elasticity of supply.  In fact, the formula looks the same:  %(Q/%(P.  The only difference is that the Q stands for quantity supplied instead of quantity demanded.  Since supply curves generally have positive slope, the supply elasticity coefficient will be positive as well.  Just as with demand, if the magnitude of that number is greater than 1, supply is elastic, and if less than 1, supply is inelastic.  Perfectly inelastic supply curves have elasticity equal to zero, and perfectly elastic curves have elasticity equal to infinity.

-------------------------------------------

For Further Study: An Additional Example

The text steps through a good example of supply and demand in the corn market.  To give you a little broader exposure to this important analysis, we shall go through a similar hypothetical example involving the market for theater movie tickets. 
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Reasonably, the quantity demanded of movies in theaters (Qdmovies) could be a function of price of movie tickets (Pmovies), price of popcorn in the theater (Ppopcorn), price of rental DVDs (Pdvd), and consumer income (M).  It might look like this, where the quantity of movies in some market is measured in thousands of movie tickets sold per month:


Qdmovies = 3 - 1.5 Pmovies – 0.5 Ppopcorn +0.8 Pdvd + 0.005 M


       (1)

If the price of popcorn were held constant at, say, $4, the price of DVDs at $5, and average household monthly income at $5,000, then the equation would simplify to 


Qdmovies = 30 -1.5 Pmovies






       (2)

This demand function implies that if movies were free, there would be 30,000 viewers per month, and if price of movies went up to $20, no one would buy a ticket.  At a movie price of $10, 15,000 tickets would be sold; and if its price fell to $7.50, 18,750 would be sold, etc. If we graphed this demand curve, its intercept on the quantity axis would be 30,000 tickets per month, and its intercept on the price axis would be $20 per ticket.  Obviously, this demand curve has a negative slope.  Graphically, it would look like Figure 2.1
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You should note that we always plot demand curves on a graph with price measured on the vertical axis and quantity measured on the horizontal axis.  Historically, this is because the first person to draw demand curves was an economist by the name of Alfred Marshall, and he thought of the demand curve as depicting the highest price that someone would pay for a given quantity.  (The text has a picture of Marshall on page 0000.)  So he thought of price being dependent upon quantity.  Alternatively, the demand curve can be thought of as the highest quantity someone would buy at a given price. Both ways of viewing demand curves are perfectly valid. 

Because DVDs are a substitute for movies in theaters, an increase in the price of DVDs increases the demand for movies at all levels of movie prices. Also, since popcorn in theaters is a complement to movies, an increase in the price of popcorn reduces the demand for movies.  Finally, an increase in consumer income increases the demand for movies.  

For example, if the price of DVDs were to rise by $1, the new demand relation would be 


Qdmovies = 30.8 -1.5 Pmovies  





   
       (3)

You should convince yourself of this by plugging in the new number for the price of DVDs into the demand function. The increase in the price of a substitute has shifted the demand curve rightward, increasing the quantity intercept to 30,800 and the price intercept to $20.53.  Graphically, it would look like Figure 2.2 after the demand curve has shifted to the right.
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After discussing demand, the text then turns to its counterpart, supply.  As with demand, this is a behavioral relationship. But this time it represents the ability and willingness of suppliers to sell a good or service. The relationship can be represented both as a supply function and a supply curve.  

It is reasonable to believe that the supply of movies depends not only on the price of movie tickets, but also on the theater’s marginal cost of showing movies.  As a simple example, suppose that the quantity supplied of movies (Qsmovies) depended only upon the price of movies (Pmovies) and the wages (W) of ushers, ticket sellers, projectionists, and other employees.  In this case, the supply function might look like this:


Qsmovies = 6 + 3 Pmovies – 2 W






      (4)

Notice that the wage of theater employees affects the willingness to supply movies in a negative way: the higher the wage that must be paid, the less willing theaters are to supply movies.  Suppose that wage rate were $6.  Then (4) simplifies to 


Qsmovies = - 6 + 3 Pmovies






       (5)

If the price of movies were $2, the theaters would not be willing to supply any movies.  That is to say, the price of movies must be greater than $2 for any seller to be in this market at all.  But if the price of movies were to rise to, say, $10, they would be willing to supply 24 thousand tickets. By holding constant the wage rate, we can represent this supply function as a supply curve as shown in Figure 2.3.
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A change in the price of movies would cause the suppliers to move along the supply curve from one point to another.  In our example, if price were to rise by one dollar per ticket, suppliers would be willing to sell three thousand more tickets per month. 

A change in the wage rate of theater employees would cause a shift in the supply curve.  For example, if the wage rate were to rise to $7, the new supply function would be 


Qsmovies = - 8 + 3 Pmovies






       (6)

Now, because of the higher wage paid to theater employees, fewer movies would be supplied at each price.  Notice that now price must be greater than $2.67 for theaters to be willing to supply any movies at all.  At a price of $10, they would be willing to supply only 22,000 movies.  This shift in the supply curve is shown in Figure 2.4.
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Now that we have explored the behavior of both buyers and sellers, we need to look at the interaction of the two groups to achieve an equilibrium price.  We found from our demand curve that an increase in price causes buyers to want to buy less of the good, while a decrease in price causes buyers to want to buy more.  In contrast, an increase in price causes our sellers to want to supply more of the good, while a decrease causes them to want to sell less. At any given price, it may be that buyers would like to buy more of a good than sellers are willing to sell, or the reverse.  

This is where it is very important to understand that prices adjust to equate quantity supplied with quantity demanded.  If prices are high, sellers might like to sell a lot of the good, but buyers are unwilling to buy it.  In this case, prices tend to fall so sellers can encourage buyers to purchase more.  This decrease in price does two things: it increases the quantity buyers demand at the same time that it tends to decrease the quantity sellers would like to offer.  Alternatively, if price is very low, buyers might like to purchase much of the good, but sellers are reluctant to offer it.  In this case, buyers bid up the price to a higher level.  This increase in price does two things: it decreases the quantity that buyers demand as it simultaneously encourages sellers to offer more.  When price reaches that level at which the quantity demanded by buyers is just equal to quantity supplied by sellers, we say the market has reached its equilibrium.

 Turn back to our examples of a demand function and a supply function in equations (1) and (4).  Let’s suppose that the variables other than price and quantity take on the values we first assumed them to have.  Recall that the price of popcorn was assumed to be $4, price of DVDs was assumed to be $5, income was assumed to be $5,000, and the wage rate of theater employees was assumed to be $6. So the demand function and supply function are simplified to 


Qdmovies = 30 -1.5 Pmovies    and  Qsmovies = - 6 + 3 Pmovies


    (7)

We can represent their respective demand and supply curves as in Figure 2.5.
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Graphically, we can see that the equilibrium price appears to be equal to $8 because that is the price at which demand and supply curves intersect.  At that price, the quantity demanded and supplied are equal.  If price were above that at, say, $10, the quantity supplied would exceed the quantity demanded, resulting in what is known as excess supply.  If price were below equilibrium at, say, $6, the quantity demanded would exceed quantity supplied, resulting in an excess demand.
We can check our observation algebraically by setting the demand function equal to the supply function and finding the unique value of price that solves both equations simultaneously.  You should check this on your own to verify that the equilibrium price is, indeed, equal to $8.  Then you should plug that price back into the supply and demand functions to find that the equilibrium quantity is 18 (thousand) movies per month.  This quantity is called equilibrium quantity, and it is both the quantity demanded and the quantity supplied at the equilibrium price.  (Of course, you could have plugged the price into either the demand or the supply function to find quantity.  But it’s always a good idea to plug price into both, just to check your work.  If you get different quantities supplied and demanded, you made a mistake and need to go back over your work.)

One of the most important implications of the market model is that if something changes that would affect either demand or supply, that is, that would shift either the demand curve or the supply curve, the price will adjust to reach a new equilibrium level.  We can observe this by looking back at the changes we observed in our example of the movie market.  First, look what happens if the price of DVDs rises to $6 from the $5 price we assumed.  The new demand function would now be as shown in equation (3), but if the wage rate of theater employees doesn’t change, the supply function would be as shown in equation (5).  Both are duplicated below:


Qdmovies = 30.8 -1.5 Pmovies
Qsmovies = - 6 + 3 Pmovies


       (7)

Recall that the increase in the price of DVDs shifted the demand curve to the right as customers substituted more movies for the now higher-priced substitute DVDs.  That means that at the old equilibrium price of $8, there will be an excess demand for movies.  This implies that price will rise to eliminate the excess demand.  

We can see this result by setting the two functions in (7) equal to each other and solving for price.  The new equilibrium price turns out to be $8.18.  Graphically, the result is pictured in Figure 2.6, in which the demand curve has shifted along the stationary supply curve, yielding a higher equilibrium price.
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You should note that not only has price risen to $8.18 per ticket, but the quantity of tickets sold and bought also has risen.  Here is a fairly subtle point. The increase in price has encouraged more tickets to be supplied, but the increase in price has also mitigated the increase in quantity demanded.  Here’s how it works:  Notice that if the price had not gone up, the quantity of tickets demanded after the shift in demand, and at the old price of $8, would have been Qdmovies = 30.8 – 1.5 (8) = 18.8.  The quantity supplied at the old price of $8 was only 18.  This leaves an excess demand of 0.8 thousand units.  The increase of $0.18 in price then serves two purposes.  It encourages an increase in quantity supplied to 18.53 from 18.  And it encourages a decrease in quantity demanded to 18.53 from 18.8.  

We just saw how an increase in the price of a substitute good (DVDs) will cause an increase in the price of this good (theater movies.)  If the price of DVDs had fallen instead of risen, the demand for movies would have shifted leftward, resulting in a decrease in both equilibrium price and equilibrium quantity.  Additionally, a change in consumer income would cause demand to shift right or left, as well.  In fact, a change in any one of the variables in the demand function other than the price of movies would shift the demand curve along a stationary supply curve.  

If the demand curve shifts rightward, there will be an increase in both price and quantity of movies.  If it shifts leftward (from perhaps a fall in the price of a substitute or a rise in the price of a complement like popcorn), the resulting price and quantity will both be lower.

Alternatively, we could examine the impact of a change in something that would shift the supply curve.  Such a change would be a rise in the wage rate of theater employees.  As an exercise, you might want to go back to the original demand function in equation (2) but use the new supply function in equation (6) after a rise in W to $7 from $6.  Can you show that the new equilibrium price of movie tickets would rise to $8.44, reflecting a rise in theaters’ costs of showing films?  Note, however, that the equilibrium quantity will fall to 17.33 thousand tickets per month.  In this case, we observe that a leftward shift in the supply curve along the demand curve results in a higher price and lower quantity.  Accordingly, a rightward shift in supply along a stationary demand curve would drive price downward while raising quantity.

Of course, it is possible for a market to experience influences on both demand and supply simultaneously.  A drought in the Corn Belt could drive up the price of popcorn while an increase in immigration could result in a lower wage rate for theater employees.   We would model this as a leftward shift in the demand for movies and a rightward shift in the supply of movies.  The shift in demand represents that since people tend to use popcorn and movie tickets together, a rise in the price of one causes a leftward shift in the demand for the other.  So if the theater raises its popcorn prices, it will surely sell less popcorn, but also will sell fewer movie tickets.  On the supply side, since wages of theater employees have fallen. the cost of supplying movies is lower, resulting in a right ward shift in supply of movies.  The results of our model are indicated in Figure 2.7.
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When supply increases and demand decreases, there will be an unambiguous decrease in price, but whether quantity rises or falls depends on the relative strengths of the two curves’ shifts.  As shown in Figure 2.7, a large increase in supply accompanied by a small decrease in demand can result in an increase in quantity.  But just the reverse occurs if there is a large decrease in demand accompanied by a small increase in supply.  It could happen that there is no change in equilibrium quantity, but price will definitely fall.

-------------------------------------------

OUTLINE

· Supply and Demand : The Market Model

· Demand

· Demand Curves graph the relationship between price and quantity demanded

· We always put price on the vertical axis and quantity on the horizontal axis.

· In order to concentrate on price and quantity demanded, we hold all other variables constant.

· Changes in the values of other variables shift the demand curve.

· Changes in the price of a good are shown as a movement along the curve.

· Demand curves show the highest quantity willingly purchased at each price.

· Demand curves also show the highest price willingly paid for each quantity.

·  Demand Function: Qdx = f(Px, Py, M, other variables) where Py is the price of some other good that may be a substitute or a complement to X.

· A demand function relates quantity demanded to all other variables that can affect it, such as price, price of other goods, income, etc.

· Demand Functions can be linear, for example: 



Qdx = a+bPx+cPy+dM+…) 

· or nonlinear, for example: 
Qdx = aPxbPycMd
· Supply

· Supply Curves graph the relationship between price and quantity supplied

· We always put price on the vertical axis and quantity on the horizontal axis, just like demand curves.

· As with demand, we concentrate on price and quantity by holding other variables that might affect quantity supplied constant.

· Changes in other the values of other variables shift the supply curve.

· Changes in the price of a good are shown as a movement along the supply curve.

· Supply curves show the highest quantity willingly sold at each price.

· Supply curves also show the lowest price willingly accepted for each quantity.

· Supply Function: Qsx = f(Px, Py, other variables) 

· A supply function relates quantity supplied to all other variables that can affect it, such as price, the price of some other good that might be produced with the same resources and might substitute for good X. Other variables might be the prices of labor or other inputs into the production of good X.

· Supply functions can be linear or nonlinear, just as demand functions can be.

· Market Equilibrium Occurs at the Price Where Quantity Demanded Equals Quantity Supplied

· At a higher price, quantity demanded is less than quantity supplied, resulting in excess supply.

· At a lower price, quantity demanded is greater than quantity supplied, resulting in excess demand.

· If there is excess supply, price falls; if there is excess demand, price rises.

· Experimental economics has shown that this mechanism is a good approximation to what happens in the laboratory.

· Changes in Market Equilibrium Occur When Anything Changes One of the Variables in the Supply Function or the Demand Function Other Than Price, Hence, Shifting One Or Both of the Curves.

· If demand increases along a stationary supply curve, both price and quantity rise in equilibrium.

· If demand decreases along a stationary supply curve, both price and quantity fall in equilibrium.

· If supply increases along a stationary demand curve, quantity rises and price falls in equilibrium.

· If supply decreases along a stationary demand curves, quantity falls, and price rises in equilibrium.

· If both supply and demand increase, price may rise, fall, or not change, but quantity will rise.

· If both supply and demand decrease, price may rise, fall, or not change, but quantity will fall.

· The Size of changes in Market Equilibrium Depends upon the Steepness of Supply and Demand Curves

· In the extreme cases of perfectly inelastic demand or supply, a shift of the other curve will cause no change in quantity, only price.

· In the extreme cases of perfectly elastic demand or supply, a shift of the other curve will cause no change in price, only quantity.

· Elasticities of Supply and Demand

· Elasticity is a measure of how sensitive one variable is to changes in the value of another variable.

· In general, the elasticity of Y with respect to X is given by EYX = %(Y/%(X

· Because it is always a ratio of percentage changes, it is a unitless number.

· (Price) Elasticity of demand 

· We expect it to be negative.

· In general it may vary with price, though in some cases it may be constant.

· 
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   is referred to as “point elasticity of demand” because it is calculated at a given value of P.  Note: (Q/(P is the inverse of the sloe of the demand curve. 

· 
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 measures elasticity over a discrete range, not at a single point on the demand curve.  It uses the average Q and the average P as bases for the percentage changes.

· If the magnitude of the price elasticity coefficient is greater than 1                (e.g., E = -1.2, or E = -2.3), demand is elastic.

· If the magnitude of the price elasticity coefficient is less than 1 (e.g., E = -0.5), demand is inelastic.

· If demand is inelastic, increases in price increase total expenditure on the good.

· If demand is elastic, increases in price decrease total expenditure.

· If demand is unitary elastic (E=-1), changes in price have no effect on total expenditure.

· For negatively sloped, linear demand curves, elasticity varies from zero to negative infinity as price rises from zero.

· Some demand curves exhibit constant elasticity: Q = AP-B. 

· A special case is unitary elastic demand: Q = AP-1.

· Constant-elastic demand curves are non linear.

· Income elasticity measures how sensitive quantity demanded is to changes in income.

· 
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· Income elasticity is negative for inferior goods and positive for normal goods.
· Cross-price elasticity measures how sensitive demand for one good is to changes in price of another good.

· 
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· Cross-price elasticity is negative for complements and positive for substitutes.
PRACTICE MULTIPLE CHOICE PROBLEMS
1. Which statement is correct regarding demand curves?

a. Demand curves show the highest quantity demanded at each price.

b. Demand curves shift if income changes.

c. Demand curves shift if the price of a substitute good changes.

d. Demand curves implicitly hold all variables except price of the good itself constant.

e. All of the above are correct.

2. If potatoes are substitutes for rice and complements to steak, which statement is true?

a. An increase in the price of rice will shift the demand curve for potatoes to the left.

b. A decrease in the price of steak will shift the demand curve for potatoes to the left.

c. An increase in the price of steak will shift the demand curve for potatoes to the left.

d. A decrease in the price of potatoes will shift the demand curve for potatoes to the left.

e. An increase in the price of potatoes will shift the demand curve for potatoes to the left.

3. The demand for movies (in thousands per month) is given by the following equation:


Qdmovies = 3 - 1.5 Pmovies – 0.5 Ppopcorn +0.8 Pdvd + 0.005 M.

If Ppopcorn = $6, Pdvd = $3, and M = $6,000, at what price of movies would the quantity demanded be equal to 17,400?

a. $7

b. $8

c. $9

d. $10

e. $11

4. The demand for movies (in thousands per month) is given by the following equation:


Qdmovies = 3 - 1.5 Pmovies – 0.5 Ppopcorn +0.8 Pdvd + 0.005 M.  If the price of popcorn were to fall by $1, by how much would the quantity demanded of movies change?

a. It would rise by 1000 movies.

b. It would rise by 500 movies.

c. It would fall by 1,500 movies.

d. It would fall by 1000 movies.

e. There is not enough information to determine the correct answer.

5. The demand for movies (in thousands per month) is given by the following equation:


Qdmovies = 3 - 1.5 Pmovies – 0.5 Ppopcorn +0.8 Pdvd + 0.005 M.  Which statement is correct?

a. Movies are called normal goods because as price of movies rises, quantity demanded falls.

b. Movies and popcorn are called substitutes because as price of popcorn rises, more movies are demanded.

c. Movies are called inferior goods because as money income (M) rises, more movies are demanded.

d. Movies are called normal goods because as money income (M) rises, more movies are demanded.

e. Popcorn is called an inferior good because its price has a negative sign in the demand function for movies.

6. Which statement regarding supply curves is correct?

a. Supply curves would normally be drawn with a negative slope.

b. Supply curves show the quantity supplied at each price.

c. The slope of a supply curve is the ratio of the change in quantity supplied to the change in price.

d. An increase in the price of an input, such as labor, to the production of the good would normally cause its supply curve to shift rightward.

e. A rise in the price of a good would shift its supply curve to the right.

7. The supply of movies (in thousands per month) is given by the equation      Qsmovies = 6 + 3 Pmovies – 2 W, where the wage rate (W) of labor used in the production of movies is equal to $8.  By how much would the price of movies have to rise in order for 2,000 more movies to be supplied?

a. $1.33

b. $2

c. $$1.5

d. $0.67

e. Without knowing the current price of movies, there is not enough information to answer this question.

8. The demand and supply for movies (in thousands) are given by the following respective equations:  Qdmovies = 30 -1.5 Pmovies    and  Qsmovies = - 6 + 3 Pmovies  If the price of movies were equal to $9, which statement is correct?

a. There would be excess demand equal to 4,500 movies.

b. This market is currently in equilibrium.

c. There would be excess supply equal to 4,000 movies.

d. There would be excess demand equal to 4,000 movies.

e. There would be excess supply equal to 4,500 movies.

9. A typical market is currently experiencing excess demand.  Which statement is correct?

a. The supply curve is likely to shift rightward until equilibrium is achieved.

b. The demand curve is likely to shift leftward until equilibrium is achieved.

c. The price is likely to rise until equilibrium is achieved.

d. The price is likely to fall until equilibrium is achieved.

e. Both supply curve and demand curve are likely to shift until equilibrium is achieved.

10. Cold weather badly damaged the citrus crop in California in January.  Which statement best describes the economics of this situation? 
a. This is a decrease in supply, which will cause a rise in price of citrus fruit, which in turn will cause demand to shift left, causing price to fall again.

b. This is a decrease in both demand and supply as both sellers and buyers anticipate the higher price of citrus fruit.

c. This is a decrease in supply and a likely decrease in quantity demanded at the higher price of citrus fruit.

d. This is an increase in demand for citrus fruit as buyers become more aware of how scarce citrus fruit has become.

e. This is a decrease in demand, which will cause a fall in price of citrus fruit, which in turn will cause supply to shift left, causing price to rise again.
11. If the wheat market were to experience both an increase in demand and an increase in supply.  Which statement is most generally correct?

a. There will be an increase in price but possibly either an increase or decrease in quantity bought and sold.

b. There will be an increase in quantity bought and sold, and a definite increase in price.

c. There will be a decrease in quantity bought and sold, and a definite decrease in price.

d. There will be a definite increase in quantity bought and sold, but the price might rise, fall, or remain unchanged.

e. There will be a decrease in price but possibly either an increase or decrease in quantity bought and sold.

12. This question deals with extreme cases of perfectly vertical or perfectly horizontal supply and demand curves.  Which statement is not correct?

a. If supply is vertical and demand is negatively sloped, an increase in demand will increase price but not quantity.

b. If supply is horizontal and demand is negatively sloped, an increase in demand will increase quantity but not price.

c. If demand is horizontal and supply is positively sloped, an increase in supply will decrease price and increase quantity.

d. If demand is vertical and supply is positively sloped, an increase in supply will decrease price but not quantity.

e. If demand is horizontal and supply is positively sloped, a decrease in supply will decrease quantity but not price.

13. Which of the following correctly represents the price elasticity of demand?

a.  
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14. A demand curve is given by the equation P = 100 – 2Q.  Elasticity equals -4 at a given price.  What is that price?
a. 20  

 b. 25

c. 80   

d. 96   

e. 100
15. For a certain good, when price equals 10, quantity demanded equals 40, and when price equals 12, quantity demanded equals 36.  What is the elasticity of demand for this good?

a. -0.5

b. -0.579

c. -1.727

d. -2.0

e. -2.05
16. Which of the following demand functions exhibit(s) constant price elasticity?

I. Q = 30 – 1.4 P

II. Q = 25 – P

III. Q = 30/P

IV. Q = 10P-2.1 
a. I only

b. I and III only

c. III and IV only

d. II only

e. I, II, III, and IV

17. This question deals with the relationship among price, elasticity, and total expenditure on a good.  Which statement is most generally correct?

a. If demand is inelastic, a decrease in price will decrease total expenditure.

b. If demand is unit-elastic, an increase in price will increase total expenditure.

c. If demand is inelastic, an increase in price will decrease total expenditure.

d. If demand is elastic, an increase in price will leave total expenditure unchanged.

e. If demand is elastic, an increase in price will increase total expenditure.

18.  The demand for movies (in thousands) is given by the following equation:

Qdmovies = 3 - 1.5 Pmovies – 0.5 Ppopcorn +0.8 Pdvd + 0.005 M.  

Let price of movies be equal to $10, price of popcorn be equal to $4, price of DVDs be equal to $5, and income be equal to $5,000.  What is the income elasticity of demand?

a. .005

b. .05

c.  25/15

d. 15

e. 5000

MULTIPLE CHOICE ANSWERS

1) e

2) c

3) d

4) b

5) d

6) b

7) d

8) e

9) c
10) c

11) d

12) c

13) c

14) c

15) b

16) c

17) a

18) c
WORD PROBLEMS

1. Suppose that a person makes decisions regarding purchases of movies using the following rule:  she always spends exactly ten percent of her weekly income on movies, regardless of the price of movies.  

a. Write down an equation representing her demand function, where QdM is quantity demanded of movies each week, PM is the price of an individual movie ticket, and M is weekly income.

b. Calculate the price elasticity of demand and the income elasticity of demand implied by this function, and explain how you arrived at your answer.

2. Consider the following negatively-sloped linear demand curve.  



Recall that price elasticity of demand is given by
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.  Use ratios of line segments in the diagram to prove that elasticity at point a is equal to the negative of the ratio of line segment 
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3. A market is characterized by the following linear demand function and a linear supply function, respectively: Qd= A – B P​ + C M, and Qs = D + E P.  Q is quantity (in thousands per month,) P is price, and M is household income (in thousands of dollars per month.)  The equilibrium price is $20, equilibrium quantity is 100, and income is $4,000.  At equilibrium, the price elasticity of demand is -2.5, income elasticity of demand is 1.2, and price elasticity of supply is 1.0.  Find the values of A, B, C, D, and E consistent with these values.

4. A constant-elastic demand function is given by Q = P-1.5.  Prove that when price decreases, total expenditure on this good increases.

CHALLENGE YOUR MIND

1. Tom claims that a demand curve shows the highest quantity the market will be willing to purchase at each given price.  Helen claims that a demand curve shows the highest price the market will pay for each given quantity.  Who is correct?  Explain.

2. During economic expansions, personal income rises, and during economic contractions, personal income falls. Suppose a consumer-product firm wants to minimize its sales fluctuations across economic cycles.  How can it make use of estimates of income elasticity of demand for various products to help accomplish its goal?

3. Complement goods are typically thought of as goods that are consumed together, like coffee and cream or peanut butter and jelly.  But whether goods are complements or not is really an empirical question.  Consider a particular grocery store.  Why might it be true that products like ground coffee and cabbage could turn out to be complement goods for this store, even though we don’t usually think of eating cabbage whenever we drink coffee?
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Figure 2.7:  The Effects of an Increase in Supply and a Decrease in Demand
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Figure 2.6:  Equilibrium in the Movie Market After the Price of DVDs has risen.
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Figure 2.5:  Equilibrium in the Movie Market
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Figure 2.4:  The Supply of Movies When Wage Rate Rises to $7
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Figure 2.3:  The Supply of Movies
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Figure 2.3:  The Supply of Movies
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Figure 2.2: A Shift in the Demand Curve for Movies When the Price of DVDs rises to $6. 
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Figure 2.1: The Demand Curve for Movie Tickets
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Study Tip: Much of the analysis covered in this text is graphical.  This chapter introduces graphs in the form of supply and demand curves.  You cannot possibly master this material without pulling out a pad, pencil, and straight edge.  These tools should be your constant companions in your exploration of this material.  You might go through the chapter once quickly to get the overall sense of what it’s about.  But the second time you attack this analysis, you will want to reproduce each graph on your own before proceeding to the next one.  There simply is no other way to learn this subject.
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