Topic II: Indifference Curve and the Best Feasible Solution
Jan 24, 2006

1. Utility Function of Two Goods 

We have learned that the marginal utility from U(x) is ΔU/Δx, the principle of diminishing marginal utility, and why U(x) is increasing and concave. We now turn to the utility function of two goods, U(x, y).
	Bundles
	x
	y
	Preference

	A
	1
	2
	

	B
	2
	2
	

	C
	2
	3
	

	D
	4
	5
	

	E
	4
	6
	

	F
	6
	6
	

	G
	10
	7
	


Consider a consumer who is consuming some bundle of goods, (x, y). How does this consumer’s utility change as we give her a little more of good x? This rate of change is called the marginal utility with respect to good x. We write it as MUx and think of it as being a ratio,
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MUx measures the rate of change in utility (ΔU) associated with a small change in the amount of good x (Δx). Remember that we hold the amount of good y constant when calculating MUx.
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 What is MUxΔx ? 
Similarly we can define MUy as
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We can also calculate the change in utility associated with a change in the consumption of good y by the formula
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 As we consume more good x (holding the amount of y constant), is MUx increasing or decreasing?
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 As we consume more good y (holding the amount of x constant), is MUy increasing or decreasing?
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A graph for your fun!   
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2. Indifference Curve 

2.1 Indifference Curve From the Consumer’s Preference
Indifference curve is a graph that describes the consumer’s preferences. Suppose the consumer gets utility from two goods, food and clothing. Consider the first bundle A (8, 25), which includes 8 units of food and 25 units of clothing. 

Figure 1
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Figure 2
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In the regions of indifference, we can find lots of points (bundles) that yield the same level of utility as bundle A. Connecting those ‘indifference points’, we have a line as shown in Figure 3. We call the line indifference curve U1. All points (bundles or choices) on IC U1 give the consumer the same satisfaction (utility).   
Figure 3
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Because of the location of the regions of indifference, any IC will be negatively sloped. Recall slope here isΔC/ΔF. So if any units of clothing are removed from a bundle, the consumer must be compensated with additional units of food in order to remain equally happy with the new bundle. 
2.2 Marginal Rate of Substitution (MRS) 

The absolute value of the slope of an indifference curve is also known as the Marginal Rate of Substitution (MRS), which measures the rate at which the consumer is just willing to substitute one good (y) for the other (x). 
MRS decreases as we move downward along the IC. For example, in Figure 3 six different market baskets are highlighted along the curve, each of which brings the consumer the same level of utility. As the consumer moves downward along the curve, she "pays" for an additional unit of food by giving up her clothing.

When the consumer consumes more food (less clothing), her willingness to substitute C for F decreases.
· From A (4, 45) to B (6, 30), she is willing to trade 7.5 C for 1 F; 

· From B (6, 30) to C (8, 22.75), she is willing to trade only 3 1/8 C for 1 F.  

· From C to D (10, 18.25) s/he is only willing to trade 2 1/4 C for 1 F; 

· From D to E (12, 15) s/he is only willing to trade 1 5/8 C for 1 F; 

· From E to F (14, 13) s/he is only willing to trade 1 C for 1 F. 
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 Why is the MRS decreasing? It is because of the principle of diminishing marginal utility. 
On an IC, the utility is constant. Mathematically, we write is asΔU=0.
As we move from A to B, we increase F and decrease C. The changes in F and C change the utility respectively. 
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But 
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Rewriting (6) as 


[image: image20.wmf]MRS

F

C

F

C

MU

MU

C

F

=

D

D

=

D

D

-

=

                                        (7)s
Remember that: 

· The absolute value of the slope of the indifference curve is MRS;

· MRS measures the rate at which the consumer is just willing to substitute one good (y) for the other (x);

· MRS is the ratio of the marginal utility of good x to the marginal utility of good y.

And recall that the absolute value of the slope of a budget line is:
· The price ratio of good x to good y (Px/Py);

· The opportunity cost of one unit of good x in terms of good y.
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 Why is the indifference curve convex?

2.3 Indifference Map

To describe a person’s preference for all combinations of food and clothing, we can graph a set of indifference curves called an indifference map. Each indifference curve in the map shows the market bundles among which the person is indifferent. Figure 4 shows three indifference curves that form part of an indifference map. 
Figure 4
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 Which IC gives the highest level of utility? Which gives the lowest? Why?
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 Can indifference curves cross? Why?
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 Draw indifference curves for the consumer who is in a two-good market, shelter and food. As before, use food as good y. She needs both to survive. 
3. Rational Consumer Choice 

In this section, we will put together the budget set and the theory of preferences in order to examine the optimal choice of consumers. We will find out how people choose the best bundle they can afford, or the most preferable bundle from their budget sets. 

3.1 The Best Feasible Bundle Occurs Where the Tangency Point Exists (See page 78-79)
Consider the choice between shelter and food as in Topic I. The consumer has an income of m=$100/ wk. Ps= $5 /sq yd, and Pf = $10/ lb. 

Figure 5
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Where is the best affordable point? For indifference maps for which a tangency point exists, the best affordable bundle always lies at the point of tangency. 
At F, the slope of IC = the slope of the budget line.
From equation (7), we have 
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More generally, at the optimal point
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 What does equation (9) tell us? 
At the optimal point, 
· MRS equals the price ratio;

· The rate at which the consumer is just willing to substitute good y for good x equals to the opportunity cost of good x in terms of good y;

· 
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, which means that the marginal utility per dollar of expenditure is the same for each good (equal marginal rule). 
3.2 Perfect Substitutes
What if there is no tangent point between the budget line and the IC? For example, this can happen when two goods are perfect substitutes.

In general, we say that two goods are perfect substitutes when the marginal rate of substitution of one for the other is a constant. 
Figure 6
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 Why the IC is linear? Hint: MRS is constant.
In some cases, there may be no point of tangency. The MRS may be everywhere greater, or less, than the slope of the budget line. In this case, we get a corner solution, as in Figure 6. Figure 7 shows another case of the corner solution.
Figure 7
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3.2 Perfect Complements
Two goods are perfect complements when the indifference curves for both are shaped as right angles. 
Recall that the slope of a vertical line is infinite and the slope of a horizontal line is zero. Figure 8 illustrates the consumer’s preference for left shoes (y) and right shoes (x). 
The MRS of left shoes for right shoes is zero whenever there are more right shoes than left shoes;
The MRS of left shoes for right shoes is infinite whenever there are more left shoes than right shoes;

Figure 8


[image: image34]
[image: image35.png]



PAGE  
9

[image: image36.jpg]


[image: image37.jpg]Food (Ib/wk)

The best affordable bundle

Shelter (sq yd/vk



[image: image38.jpg]Food (Ib/wk)

The best affordable bundle
. A/

Shelter (sq yd/wk



_1199298488.unknown

_1199298577.unknown

_1199365413.unknown

_1199365637.unknown

_1199366335.unknown

_1199298859.unknown

_1199298567.unknown

_1199277716.unknown

_1199277826.unknown

_1199277156.unknown

_1199118524.unknown

