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Chapter 4  Individual and Market Demand 

Chapter Summary

 This chapter focuses on "how individual and market purchase decisions respond to variations in price and income." The indifference curve analysis developed in Chapter 3 is used as a basis for virtually all the material presented in this chapter.

The chapter begins by showing the change in consumer equilibrium when the price of one good changes. In the first section a price consumption curve is developed followed by the derivation of a demand curve. An example of a price consumption curve and a demand curve for the case of two substitutes is also developed.

The section entitled "The Effects of Changes in Income" presents the income consumption curve and an Engel curve. A brief discussion of normal and inferior goods follows. The text spends a considerable amount of time developing income and substitution effects. Examples of income and substitution effects for perfect complements and substitutes are presented.

The following section, "Consumer Responses to Changes in Price," continues the discussion of income and substitution effects and presents two examples: salt and housing. These examples drive home the point (often ignored in micro texts) that some goods (e.g., salt) have income effects which are extremely small while other goods (e.g., housing) have income effects which are large and should not be ignored. The section continues with a discussion of Giffen goods, pointing out that many historians do not believe that potatoes in Ireland were really Giffen goods.

Individual demand curves are horizontally summed to form a market demand curve. The concept of elasticity (price, income, and crossprice) is developed, using numerous methods of calculation, to show the sensitivity of the market to various changes in prices and income. Four determinants of price elasticity are explored, and income elasticity is used to define luxuries and necessities.
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Teaching Suggestions

1. After all the claims of relevance in Chapters 1 and 2, and the development of a model in Chapter 3, we now begin to use the model. Unfortunately, something about price-consumption curves, income-consumption curves, and substitution and income effects just does not connect intuitively unless something other than the graphical exposition is done. 

Is there anything a price-consumption curve tells us that a normal demand curve cannot tell us? It shows us, without multiplying price and quantity, whether we are spending more of our budget on the good in question than we were before, but is that enough reason to fuss with the curve? Perhaps the most important insight from the price-consumption curve is the fact that as one moves along a demand curve, the real standard of living changes.  To make this clear, pick an item like movies shown on campus and show a price-consumption line directly above a demand curve that is derived from it. Observe that if the price of a show falls, the students are better off, as they can move to higher indifference curves all the way down the demand curve. The income constant assumption clearly means nominal income only is constant.

But one cannot stop there. It is important to illustrate how much better off a person really is. Here is the opportunity to sneak in the substitution and income effect. Clearly, the lower price means you will go to more movies, but that is true even if you did not improve your utility level (show the substitution effect). What is left shows the extra value you derive from the price reduction (show the income effect). In short, the income effect shows how much better off people actually are when the price of a good or service falls. Conversely, a price increase hurts people by the income effect. Students can understand the relevance of showing how much people are helped or hurt by price changes, and so the breakdown of price changes into income and substitution effects becomes more than a graphic exercise. 

Point out that when the price of public transportation falls and ridership goes up, the substitution effect shows how much of the ridership increase is not related to a welfare increase, and the income effect shows how much of the ridership increase is a real improvement in the standard of living. The income difference involved in the resulting compensated and uncompensated demand curves shows the monetary value of the welfare increase involved in a specific price decrease.

2. Although we are spared the derivation of the Slutsky equation in this chapter, it is helpful to keep some formal expression of the equation's outcome handy, even if it is written in words. For example: 


The overall change in Qx         Change in Qx                           Change in Qx


For a given change in Px         For change in Px                       For change in Income
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The income effect can easily be weighed against the negative substitution effect to see if a Giffen or inferior good is present. It is important to give as many perspectives as possible on the movements of income and substitution effects. 

3. The horizontal summation of individual demand curves is intuitively and graphically simple. It is algebraically confusing. Since economists put the dependent variable on the horizontal axis and the independent variable on the vertical axis, we are operating against the usual mathematical convention. Therefore the demand curve stated in terms of price must be solved in terms of quantity before it can be summed. Then it must be solved back again in terms of price to end up with the typical demand equation. It is all right to blame this convention on Alfred Marshall and its continuance on the inability of frail humans to change once a convention is begun, but ultimately the students will just have to recognize this oddity and live with it. I do find it helpful to brainstorm about what kind of situation would lead to a vertical summation of demand. This gives the students something to look forward to in Chapter 20.

4.   Elasticity is important because we tend to see the world in terms of proportions rather than in absolute values. You might want to try out some of these notions. (a) Why would there be rejoicing in the hall if the price of a Coke fell 25 cents in the dorm machine, but scoffing if the tuition bill dropped 25 cents? (b) Why can we tell the difference between a 10- and a 25-watt bulb, but have trouble distinguishing between a 200- and a 185-watt bulb? (c) Why will you drive across town to get a shirt for $10 off the regular price but stay with your regular car dealer if the car costs $10 more?  In fact, the world is experienced in proportions much of the time. Check this notion by asking whether students sense less of a change when the temperature goes from 90 to 100 degrees Fahrenheit than when it goes from 20 degrees to 10 degrees Fahrenheit.  
5.   Start price elasticity discussions with a diagnostic quiz. Students think they know elasticity from principles class, but what they generally bring from that class is the notion that price elasticity is related only to the slope of the demand function. Therefore a quiz similar to the one below is helpful.
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[image: image1.wmf]    Price

Quantity

B

A

 C

D1

D2

D3


Quiz 

1. Demand 1 is less elastic at point B than is demand 2. (This is a setup that all students should get   right.)

2. Demand 2 has the same elasticity at B that demand 3 has at point C.

3. Demand curve 1 has the same elasticity at A and at B.  

4. Point A of demand 1 is definitely less elastic than point C on demand 3.

5. Point C on demand 3 is elastic.

After a true first answer, the rest are all false. Rarely do students get them all correct. Now that they have made mistakes, they are ready for the definition of price elasticity that is shown in Equation 5.3 in the text. This representation clearly shows that both slope and location are important in determining elasticity. 

Stumbling Blocks for Students

1. There will always be some who confuse the vertical axis of the indifference model with the price axis of the demand curve. As in earlier chapters, there needs to be constant clarity on the meaning of  "all other goods measured in money units."

2. Make sure that the negative sign is clearly understood in the elasticity equation. Students think of elastic as bigger than inelastic even though a -3 is smaller than -2. A -3/4 seems to be a smaller number than -1 even though it is not. Some of this confusion seems to be fed by the fact that there is an imbalance between the small area of inelasticity (0 to -1) and the enormous range of elasticity (-1 to - infinity). Any clarification here will save some grief later. 

3.   Many students use arithmetic as the preferred tool of calculation. They want to do arc elasticity for every problem if they can. Make sure they do enough point elasticities to get the feel of point-slope and line segment type analyses because they are quicker and more precise.
Answers to Questions for Review

1.  a) Salt is generally considered a necessity. 

1.  b) As the text points out, the income effect for salt is extremely small.

2. Unlike salt, education at a large private university has a large income effect.

3. See Figure 4-5 in the text.

4. Some examples: hamburger, generic beer, bus tickets, almost anything purchased at stores selling "as is" damaged or discontinued merchandise..

5. Yes. A downward-sloping PCC simply implies that as the price of a good falls, the consumer purchases so much more of the good that the proportion of income spent on the good actually increases.

6. Vertical summation would mean that each good could be jointly consumed. Horizontal summation means each person consumes their commodity and excludes others from it. 

7. An elastic demand leads to revenue increases if price falls. An inelastic demand leads to revenue increases if the price increases. A unitary demand curve results in constant revenue no matter what price does. If price goes the opposite direction from that listed above, the revenue moves in the opposite direction also. 

8. The slope of the demand will give only an absolute change number. It does not give a proportionate change. Since price sensitivity has little meaning apart from the proportion of change, elasticity is far better than slope at showing a useful responsiveness of demand to price. 

9. Unitary

10. Since other good substitutes abound, a school will likely have a fairly elastic demand curve.

11. If income is shifted from the rich to the poor, those products consumed by poor people and not by rich will increase in demand and those goods consumed by the rich and not the poor will have a decrease in demand.

12. Companies that produce more necessary items rather than luxuries would be better to invest in than companies that produce luxury items since people will be paring down their expenditures.

13. False.  In the diagram below, an increase in the price of X leads to a reduction in the amount of X consumed, but an increase in the quantity of Y.
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14. The demand for tennis balls is elastic. When its price goes up, the total expenditure on the balls goes down. Thus, the share of income available for tickets increases. Since their price is constant, he consumes more tickets.

15. False. Look at Figure 4-13 in the text. Both individuals have linear demand curves, but the aggregate demand curve is kinked, not straight.

16. No. If bread is an inferior good, then as income increases, quantity demanded of bread decreases. If butter were an inferior good as well, then likewise, quantity demanded of butter would decline as income grows. However, spending on both goods cannot decline, because then there would be no way of spending the additional income. Thus, not all goods can be inferior.

Answers to Chapter 4 Problems

1. Sam’s budget constraint is 2OJ + AJ = 6 or OJ = 3 – (1/2)AJ. Sam’s indifference curves are straight lines with constant MRS = 1/3. Sam’s optimal bundle is to consume no apple juice and three cups of orange juice. When the price of apple juice doubles, Sam would not need any additional income to afford his original comsumption bundle, since he does not consume any apple juice. 
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2. Bruce’s budget constraint is the same as Sam’s, but his indifference curves have constant MRS = 1. Thus Bruce’s optimal bundle is to consume six cups of apple juice per week and no orange juice. To afford his original consumption bundle, Bruce would need additional income (P’AJ – PAJ)AJ = (2 – 1)6 = $6/wk. At his new income of $12/wk and facing the higher price of apple juice, Bruce’s budget constraint would become OJ + 2AJ = 12 or        OJ = 6 – AJ, which contains Bruce’s original consumption point of six cups of apple juice and no orange juice. 
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3. Maureen’s budget constraint is the same as Sam and Bruce’s but her indiffernece curves are right angles (L-shaped) at bundles where the cups of orange juice and apple jiuce consumed are the same. Setting OJ = AJ in her budget constraint gives OJ = AJ = 2 as her optimal consumption bundle: two cups of orange jiuce and two cups of apple juice per week. To afford her original consumption bundle, Maureen would need additional income (P’AJ – PAJ)A = (2 – 1)2 = $2/wk. At her new income of $8/wk and facing the higher price of apple juice , Maureen’s budget constraint would become OJ + 2AJ = 8 or OJ = 4 – AJ, which contains Maureen’s original consumption point of two cups of apple juice and two cups of orange juice per week. 
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4. First solve the demand curve for Q and multiply the result by 10. Then solve back in terms of P to get Q = 101 – P for the market demand. At price $1/cup the individual consumes 10 cups and the market consumes 100 cups. 




Price




     101





   10.1




   101   Cups

5.  a) P=10, Q=100;    So    = (P/Q)(1/slope) = (10/100)[1/(-0.5)] = -0.2

5.  b)
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    P stays the same, Q increases, and the slope stays the same. Therefore, elasticity decreases.

6.   a)
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6.   b)  At (1, 50), total revenue is maximized since this is the unit-elastic point. At higher prices, revenue decreases since it is the elastic region. At lower prices, revenue again decreases since it is the inelastic region.

7.   a)  P=$2, Q=8000, Revenue=$16,000

7.   b)  = (P/Q)(1/slope) = (2/8000)(-1000) = -0.25

7.   c)  A price increase will increase revenue since current price is in the inelastic region.

7.   d) Since substitution chances are increased, demand for the bridge will become more elastic.

8. We can’t know. We are only given that income elasticity of demand for safety (Ei) is positive.  For necessities, we have 0 < Ei< 1, and for luxury goods we have Ei> 1.

We need more information to determine whether Ei> 1 or not.

9.  QA=25-0.5P, QB=50-P,   So Q=QA+QB=75 + 1.5P and hence P=50-(2/3)Q.
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10. Elasticity at A =(PA/QA)(
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P)=(400/300)(-20/200)=-40/300=-2/15.  Elasticity at B=(PB/QB)(
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P)=(600/280)(-20/200)=-60/280=-3/14.
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11. Price elasticity = -CE/AC =-3/7 (using segment-ratio method).  Because demand is inelastic with respect to price, total revenue will go up with an increase in price.
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12. Total expenditure = PQ=27Q-Q3, which is shown in the diagram on the next page.  It attains its maximum value, 54, when Q=3.
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For students who have had calculus, an easier approach is to set d(PQ)/dQ=0:



d(PQ)/dQ=27-3Q2=0,

which solves for Q=3.  Plugging Q=3 back into the equation for the demand curve, we have P=27-32=18, and this is the price that maximizes total expenditure.

13. a)  300 = 1800 - 15P, so P = 100, which gives TR = 100(300) = 30000 cents/day.

13. b) Expressing the demand curve in terms of price, we have P = 120 - Q/15.  Price elasticity = (P/Q) (1/slope) = (1/3)(-15) = -5 .

13. c) Since demand is elastic with respect to price, a reduction in price will increase total revenue.

13. d) Maximum total revenue occurs where price elasticity = -1.

(P/Q)(1/slope) = (P/Q)(-15) = -1, so maximum TR will occur when P = Q/15.  Substituting P = Q/15 back into the demand curve we get  Q/15 = 120 - Q/15, or      2Q/15 = 120, which solves for Q = 900.  At Q = 900, we have P = 60.

14.  In absolute value terms, where price elasticity = Ep
 Ep A = Q2A/AP2 = 2

 Ep B = Q2B/P2B = 1

 Ep C = Q1C/P1C = 1

 Ep D = Q1D/P1D = 3

                    Ep E = Q1E/P2E = 1

    So Ep D > Ep A > Ep B = Ep C = Ep E
15. The income elasticity for food is positive but less than 1; for Hawaiian vacations, greater than 1; and for cheap sneakers, less than 0.  These elasticity values are reflected in the Engel curves shown on the next page.
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16.  a)  Tennis balls and tennis racquets are complements, so negative.

16.  b) Negative, same reason.

16.  c) Hot dogs and hamburgers are substitutes, so positive.

17.  Ep XY = (PY/X)(dQX/dPY)  = (PY/X)(1/slope) = (10/400)[1/(-1/50)] = -5/4

[image: image13.wmf]
18. Wheat and rice are perfect substitutes for Smith, and her indifference curves are shown as the heavy downward-sloping 45° lines in the diagram.  The lighter downward-sloping straight lines, B1_B4, are the budget constraints that correspond to four arbitrarily chosen prices of wheat, namely, $12/lb, $4/lb, $2/lb, and $1.50/lb, respectively.  The first two of these prices exceed the price of rice, so Smith ends up spending all of her food budget on rice.  Bundle A denotes the optimum purchase of wheat when the price of wheat is $12/lb (budget constraint B1); and bundles C, D, and F are the corresponding bundles for the remaining prices (budget constraints B2, B3, and B4, respectively).  As noted, the amount of wheat in both A and C is zero. Once the price of wheat falls below the price of rice, Smith does best to spend all of her food budget on wheat.  When wheat costs $2/lb, for example, she will buy ($24/wk)/($2/lb)=12 lbs/wk (bundle D on B3); and at $1.50/lb, she will buy 16 lbs/wk (bundle F on B4).   The heavy line labeled PCC is Smith's price-consumption curve.
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   To construct Smith's demand curve for wheat, we can retrieve the price-quantity pairs from her PCC and plot them in a separate diagram, just as before.  But an even easier way is available in this particular case.  It is to note that her behavior may be summarized by the following purchase rule: when the price of wheat, PW, is below the price of rice, she will buy $10/PW pounds of wheat, and when PW is above the price of rice, she will buy no wheat at all.  The demand curve that corresponds to this purchase rule is plotted as the heavy line in the diagram below.
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19.
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20. a) The new policy represents a decline in the price of cappuccino by less than 20% (the nominal price, including the $.50 for the milk, declines by exactly 20% but the implicit cost of the effort of buying the milk separately must now be added to the nominal price), accompanied by a quantity increase of 60%. It follows that the absolute value of the price elasticity of demand for cappuccino is greater than 3.  So false.

20. b) The policy has the effect of making milk more valuable to those users who supply their own milk to receive the discount.  At a given price of milk, the quantity demanded will rise, and hence total revenue will rise, no matter what the value of the price elasticity of demand for milk.  So false.

Additional Problems

1. True or False:  The ICC always passes through the origin.

2. True or false:  for a luxury good the income effect always exceeds the substitution effect. 

3. Without looking at the text, draw the income and substitution effects for a normal and for an inferior good. 

4. True or False:  The PCC always passes through the origin. 

5. What is the slope of the ICC for an inferior good?

Answers to Additional Problems

1. True since at zero income one cannot purchase anything.

2. False. One cannot tell.

3. See Figures 4-7 and 4-8 in the text. 

4. False.

5. An inferior good has an income elasticity of less than zero. As income increases, relatively more of the composite good will be purchased. The slope of the ICC will be less than one. 

Answer to Chapter 4 Appendix Problem

1. True.  For a good to be a Giffen good, the income effect must more than fully offset the substitution effect of a price change.  A good whose income effect works against its substitution effect is by definition inferior.

Answers to Homework Assignment

Homework Assignment
 key: ______Chapter 4____________

Jenny’s situation is given by the graph below. Get your answers to the following four questions from the graph.

1. What is the equation for the demand curve represented on the graph? Assume demand is linear.

P = 5 ( .5Q       The coordinates from the graph are (1,8) (2,6) (3,4)

2. What is the price elasticity of demand at price 4? 

The equation (P/Q) (inverse of the slope) = 4     (4/2) (-1/.5) = 2 times 2 = 4

3. Is this commodity a normal or inferior good by all appearances? Show how you know by additional sketching on the graph. 

It appears to be normal, but the income effect is very small so careful analysis is necessary to be sure it is not inferior. The dotted line tangent to the lowest indifferent curve seems to be tangent at a point between 4 and 6 which means that the good is normal in that range. The income effect from the reduction in price from 2 to 1 is less clear. As long as the substitution and income effects are measured accurately the answer is secondary.

4. If a second person had a demand curve indentical to Jenny’s and they both made up the total market, what would the market demand function be?

P = 5 ( .25Q since the equation P = 5 ( .5Q is solved for Q which is Q = 10 ( 2P. Doubling this results in Q = 20 ( 4P. In the form of a demand equation we now have  P = 5 ( .25Q.            
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