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	Consumer choice and demand in traditional and network markets
	CHAPTER

6


Reading 6.1: Indifference curves and budget lines

Our discussion in chapter 6 has been based on the assumption that individuals know what they want – what their preferences are. “Preference,” however, is a nebulous concept. In this Reading, we can add a little more concreteness to the concept of preference by developing the concept of indifference curves, which can be used to derive in a different way the law of demand and to consider policy applications.

Derivation of the indifference curve

Consider a student who wants only two goods, pens and books. Figure R6.1.1 shows all the possible combinations of pens and books she may choose. The student will prefer a combination far from the origin to one closer in. At point b, for instance, she will have more books and more pens than at point a. For the same reason, she will prefer a to c. In fact the student will prefer a to any point in the lower-left quadrant of the graph and will prefer any point in the upper-right quadrant to a.

We can also reason that the student would prefer a to d, where she gets the same number of pens but fewer books than at a. Likewise, she will prefer e to a because it yields the same number of books and more pens than a. If a is preferred to d and e is preferred to a, then, as the student moves diagonally from d to e, she must move from a less preferable to a more preferable position with respect to a. At some point along that path, the student will reach a combination of books and pens that equals the value of point a. Assuming that combination to be f (it can be any point between d and e), we can say that the individual is indifferent between a and f.

An indifference curve shows the various combinations of two goods that yield the same level of total utility.

Using a similar line of logic, we can locate another point along the line gih that will be equal in value to a and therefore to f. In fact, any number of points in the lower-right and upper-left quadrants of the graph are of equal value to a. Taken together, these points form what is called an indifference curve (see curve I1 in figure R6.1.2).

Using the same line of reasoning, we can construct a second indifference curve through point b. Because b is preferable to a, and all points on the new indifference curve will be equal in value to point b, we can conclude that any point along the new curve I2 is preferable to any point on I1. Using this same procedure, we can continue to derive any number of curves, each one higher than, and preferable to, the previous one.

From this line of reasoning, an economist can draw several conclusions about the student’s preference structure (called an “indifference map”):

1  
A person’s total utility level rises as she moves up and to the right, from one indifference curve to the next.

2
Indifference curves slope downward to the right.

3
Indifference curves cannot bend backwards, or take on an “S” shape. (This is because such a shape for an indifference curve would mean that all combinations on the curves were of equal value. However, with the backward or S shape to the curves, there would be combinations of the two goods that contain more of both goods, which should suggest that the value of the combinations on the curve were unequal in value, given our basic proposition underlying indifference curves that “more is preferred to less.”
)

4
Indifference curves cannot intersect. (An intersection would imply that all points on all the intersecting curves are of equal value, contradicting the conclusion that higher indifference curves represent higher levels of utility.)
5
As a consumer has more of one good relative to the other, she has to receive a larger amount of the relatively abundant good to compensate for the loss of a unit of the relatively scarce good. This assumption causes each indifference curve to be convex to the origin – that is, become less negatively sloped as we move farther to the right and down along the indifference curve.

Budget lines and consumer equilibrium
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From indifference curves we can derive the law of demand. First we need to construct the individual’s budget line, a special form of the production possibilities curve (PPC). Assume that our student earns an income of $150, which she uses to buy books and pens. Books cost $3 each and pens cost $5 a package. The student can spend all $150 on fifty books or thirty pen packs, or she can divide her expenditures in any number of ways to yield various combinations of books and pens. By plotting all the possible combinations, we obtain the student’s budget line, B1P1 in figure R6.1.3.

All combinations on the budget line can be purchased by the student. She can choose point a, twenty-five books and fifteen pen packs, or point b, forty-five books and three pen packs. Either combination exhausts her $150 budget. The rational individual will choose that point where the budget line just touches (is tangent to) an indifference curve – point a in this case.
  Points further up or down the budget line will put the student on a lower indifference curve and are therefore less preferable. (If, for instance, the student moves to c on the budget line, she will be on a lower indifference curve, I2 instead of I1.) At point a, the individual is said to be in equilibrium. As long as her income and preferences and the prices of books and pens remain the same, she has no reason to move from that point.

What happens if prices change? Suppose the individual’s wants are in equilibrium at point a in figure R6.1.3 when the price of pens falls from $5 a pack to $3 a pack. (The price of books stays the same.) The budget line will pivot to B1P2 in figure R6.1.4, reflecting the greater buying power of the student’s income. (She can now buy fifty pen packs with $150.) The new budget line gives the student a chance to move to a higher indifference curve – for instance, to point c, twenty-two pens and twenty-eight books.

The law of demand, again

The result of the price reduction is that the student buys more pens. Thus we derive the law of demand, that quantity demanded is inversely related to price. The downward sloping demand curve for pens shown in figure R6.1.5 is obtained by plotting the quantities of pen packs bought from figure R6.1.4 against the price paid per pack. When the price of pens falls from $5 to $3 a pack in figure R6.1.4, the consumer increases the quantity purchased from fifteen to twenty-two packages.

Application: cash versus in-kind transfers

A cash grant will raise the welfare of the poor more than an in-kind transfer of equal value will. Figure R6.1.6 illustrates a poor family’s budget line for housing and higher education, H3E3. Without subsidies, this family can buy as much as E3 units of education (and no housing) or H3 units of housing (and no education). Because the family wants both housing and higher education, it will probably divide its income between the two, choosing some combination such as point a – that is, E1 education and H1 housing.

Suppose that the government decides to subsidize the family’s higher education purchases through reduced university tuition. Its action lowers the total price of education, pivoting the family’s budget line out to H3E5. The result is that the family can now consume more of both items, education and housing. The family will probably move to some combination such as point b, H2 housing and E2 education. Its education consumption has gone up, and the additional housing purchased represents an increase in income equal to the vertical distance between b and c.

Suppose the family were given the cash equivalent of bc instead. The additional money would not change the relative prices of higher education and housing, as the reduced tuition program did. Instead it would shift the budget line from H3E3 to a parallel position, H4E4 (dashed line). The relative price of housing is lower on H4E4 than on H3E5. Thus the family would tend to prefer d to b, both of which are available on line H4E4, so we must presume that it would prefer cash to an in-kind subsidy.

This point can be seen even more clearly with the help of indifference curves. Imagine an indifference curve tangent to H3E3 in the absence of government relief, causing the family to choose point a. Imagine a higher indifference curve that is tangent to H3E5 at point b. Now, imagine an even higher indifference curve tangent to H4E4 at point d.

This analysis is important to managers who are considering substituting more fringe benefits for cash in worker compensation.  As we saw in chapter 5, providing fringe benefits to workers at the cost of reducing their salaries by enough to pay for them can increase the value of the compensation to workers while reducing the cost of that compensation to the firm. But it should always be kept in mind that unless there is a clear preference by workers in favor of the fringe benefits (in-kind payments), adding more fringe benefits is a bad idea since, everything else equal, workers prefer more money to be spent as they please rather than more fringe benefits.

[See online Video modules 6.5 Indifference curves and 6.6 Indifference curves and subsidies]
The bottom line

The law of demand can be derived from an assumption that people act rationally, which means they have consistent and transitive preferences.

Review Questions:

1 Do indifference curves have to be smoothly and strictly convex to the origin, as we have drawn them in the figures for this Reading?
2 Suppose only one of the goods in an indifference-curve figure is taxed.  How would the analysis develop?  Which curves would be affected, the indifferences curves or the budget constraint?
3 In the indifference-curve space all combinations of goods are assumed to have an identified absolute and/or relative value.  Such a line of analysis assumes scarcity that shows up in the budget constraint?  Would not scarcity impose a constraint on consumers as they evaluate combinations of goods?  If so, would consumers really develop evaluations for combinations of goods far outside their budget constraints?

Figure R6.1.1 Derivation of an indifference curve

Because the consumer prefers more of a good to less, point a is preferable to point c, and point b is preferable to point a. If a is preferable to d but e is preferable to a, then when we move from point d to e, we must move from a combination that is less preferred to the one that is more preferred. In doing so, we must cross a point – for example, f – that is equal in value to a. Indifference curves are composed by connecting all those points – a, f, i, and so on – that are of equal value to the consumer.
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Figure R6.1.2 Indifference curves for pens and books

Any combination of pens and books that falls along curve I1 will yield the same level of utility as any other combination on that curve. The consumer is indifferent among them. By extension, any combination on curve I2 will be preferable to any combination on curve I1.
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Figure R6.1.3 The budget line and consumer equilibrium

Constrained by her budget, the consumer will seek to maximize her utility by consuming at the point where her budget line is tangent to an indifference curve. Here the consumer chooses point a, where her budget line just touches indifference curve I1. All other combinations on the consumer’s budget line will fall on a lower indifference curve, providing less utility. Point c, for instance, falls on indifference curve I2.
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Figure R6.1.4 Effect of a change in price on consumer equilibrium

If the price of pens falls, the consumer’s budget line will pivot outward, from B1P1 to B1P2. As a result, the consumers can move to a higher indifference curve, I2 instead of I1. At the new price, the consumer buys more pens, twenty-two packs as opposed to fifteen.
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Figure R6.1.5 Derivation of the demand curve for pens

When the price of pens changes, shifting the consumer’s budget line from B1P1 to B1P2 in Figure R6.1.4, the consumer equilibrium point changes with it, from a to c. The consumer’s demand curve for pens is obtained by plotting her equilibrium quantity of pens at various prices. At $5 a pack, the consumer buys fifteen packs of pens (point a). At $3 a pack, she buys twenty-two packages (point c).
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Figure R6.1.6 Budget line: cash grants versus education subsidies

If the price of education is reduced by an in-kind subsidy, a family’s budget line will pivot from H3E3 to H3E5. The family will move from point a to point b, where it can consume more food and housing. If the family is given the same subsidy in cash, its budget line will move from H3E3 to H4E4. Because the relative price of housing is lower on H4E4 than on H3E5, the family will choose a point such as d over b. Because b was the family’s preferred point on H3E5, but it prefers d to b on H4E4 which allows the purchase of b, we must presume that it also prefers cash to a food subsidy.
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The budget line depicts the income constraint and shows graphically all the combinations of two goods that a consumer can buy with a given amount of income.








� As Becker (1971, 25–9) has shown, indifference curves do not have to be strictly convex to the origin throughout their lengths. They can be wavy downward sloping curves (so long as they do not bend backwards). That is, they can have convex and concave ranges. However, the reason textbooks such as this one draw indifference curves convex throughout is that even when the indifference curves are wavy downward sloping curves, consumer equilibrium, to be taken up in the next section, will always occur in a convex range of an indifference curve. That is to say, within the relevant range of consumer equilibrium, indifference curves will be convex.


� The indifference curves can also be shown to be convex to the origin because that is the only shape of indifference curves that leads in a two-good world to a combination of goods being bought in our two-good model. We want such an internal equilibrium solution because our two goods in the graphs are intended to represent all goods, and we observe all consumers buying combinations of goods, not just one good. If indifference curves were downward sloping straight lines, then the consumer would end up buying all of one good or the other (books or pens), because such a purchase would put the consumer on her highest indifference curve. If the indifference curve were concave to the origins (that is, bowed out), the same thing would result: the consumer would consume all of one good and none of the other, because, again, such a consumption combination would put the consumer on her highest indifference curve.


� This tangency condition can be derived mathematically by maximizing the consumer’s utility subject to the budget constraint, or by maximizing U(X,Y) with respect to X and Y, subject to 


PxX + PyY = I. This constrained maximization problem can be carried out by forming the Lagrangian function


L = U(X1 Y) + λ (I – Px X – Py Y)	(6.1)


where λ is known as a Lagrangian multiplier, and maximizing it with respect to X and Y and minimizing it with respect to λ. The necessary conditions are:


� EMBED Equation.DSMT4  ��� 	(6.2)


� EMBED Equation.DSMT4  ���


� EMBED Equation.DSMT4  ���


Equation (6.1) can be divided by (6.2) which, after simple algebraic manipulation, yields


� EMBED Equation.DSMT4  ���


The left-hand side of this equation is –1 multiplied by the ratio of the marginal utility of good X to the marginal utility of good Y, or the slope of the indifference curve. The right-hand side is –1 multiplied by the ratio of the price of good X to the price of good Y, or the slope of the budget constraint. The equality of these two slopes is dependent on the assumption that the consumer will consume positive quantities of both goods. Later in the chapter, we shall consider the possibility that the consumer may maximize utility subject to the budget constraint by deciding to consume none of one of the goods.





� We can provide another intuitive rationale for the required condition for consumer equilibrium. Starting with the tangency requirement


� EMBED Equation.DSMT4  ���


we can obtain the equivalent condition


� EMBED Equation.DSMT4  ���





� There exists a possibility that the analysis can find a price decrease (increase) for a good leading to a decrease (increase) in the amount of the good purchased. But this possibility is so unlikely that it is only of theoretical interest.
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