
The Ordinal (Indifference curve) approach
Here we drop the idea that a person's utility can be measured on a cardinal basis. As we talked earlier, we hold that the utility function can only be used to determine preference and indifference. Also we do away with the idea of marginal utility. To show how maximization is done under this approach we need to introduce two tools. These tools are indifference curves and the budget line. 

Definitions

I. An indifference curve is the locus of all commodity bundles (combinations) that give the consumer the same level of utility (ie, the consumer is indifferent between these bundles. 

Example

Suppose that each of the bundles A, B, C, and D as defined in the following table will give Mary 100 units of satisfaction--in other words, Mary is indifferent among them--then the graph of quantity of chocolate against quantity of peanut butter is called an indifference curve.

	PRIVATE
Bundle
	Quantity of

p.b
	Quantity of

Chocolate
	Utility

	A
	10
	1
	100

	B
	6
	2
	100

	C
	3
	3
	100

	D
	1
	4
	100
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 II. The amount of peanut butter that Mary is willing to give for an additional unit of chocolate is called her marginal rate of substitution (MRS) of chocolate for peanut butter. As can be seen, if currently Mary is consuming bundle A, she will be ready to sacrifice 4 units of peanut butter to get one more unit of chocolate. Therefore, according to the definition, at this point Mary's MRS is equal to 4. Now suppose that Mary decides to do this exchange, and as a result she ends up consuming 2 units of Chocolate and 6 units of peanut butter (that is bundle B). An important question to ask is whether MRS is still equal to 4. That is, is she still willing to sacrifice 4 units of peanut butter for an additional unit of chocolate. One may think: "now that Mary has more chocolate and less peanut butter, she would want to sacrifice fewer units of peanut butter for an additional unit of chocolate." After all when we have more of a commodity, an additional unit of that commodity will become less dear to us. And conversely, when we have less of a commodity, an additional unit of it will be more valuable to us. If this logic is correct, Mary should value chocolate less and peanut butter more than she did before and therefore, she would be willing to give up fewer units of peanut butter for an additional unit of chocolate. This means that as we get more chocolate and less peanut butter MRS must decline. As can be seen from our example, at point B MRS is equal to 3 and at point C it is equal to 2.

From this discussion is apparent that if Y stands for the quantity of peanut butter and X for the quantity of chocolate, MRS can be calculated as -Y/X, noting that in our example X=1. This, of course, is a familiar expression and as we know, Y/X stands for the slope of the indifference curve at each segment ("rise over run" as we called it in high school). This means that MRS is the negative of the slope of indifference curve at each point. 

Important properties of indifference curves.

The above story suggests two important properties of indifference curves 

1. Indifference curves are downward sloping (they have negative sloped).

2. Indifference curves are convex. That is the absolute value of their slope declines as we obtain more X and less Y. 

The above indifference curve was for all the bundles that give Mary a utility of 100. What about all commodity bundles that will give her a utility of 150, 200, or any other number? There is an indifference curve for each level of utility and the family of all possible indifference curves is called an indifference map. The following diagram is an example of an indifference map.
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We can understand this diagram by looking at the point shown on the indifference curves. For example, our consumer is indifferent between bundles A and C but she prefers bundle B to both A and C. Also, whereas she is indifferent between E and D, she prefers both to B, A and C. As we talked earlier, with ordinal utility, the only relationships of interest are preference and indifference. The consumer prefers bundles on higher indifference curves to those on the lower curves and she is indifferent between bundles on the same curves.

III. Budget Line

Budget line is the locus of all commodity combinations the consumer can purchase spending all of her budget. To develop the idea of the budget line once again assume that there are only two goods, say X and Y. let us denote price of X by PX and price of Y by PY. If x is the quantity of goods X and y is the quantity of good Y purchased by the consumer, then l

I = PX.X + PY. Y

When I is constant, in a two-dimensional Y-X, diagram this represents the equation of the budget line. If we write the equation explicitly (that is y in terms of x) we have,

Y = (I/PY) - (PX / PY) X

This means that the slope of the budget line is - PX / PY and the y-intercept of the line is I/PY. The X intercept of the line (that is the point where Y=0) can be easily found to be I/PX. The following is the graph of the budget line.
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The points below the budget line represent those bundles that the consumer can purchase without spending all of her budget and those above the budget line represent the bundles that the consumer can not afford.

Impact of Changes in Prices and Income on the Budget Line

Given the above facts, it is easy to figure out what happens to the budget line as different variables change. For example, a change in income (I) leaving Px and Py constant will have no impact on the slope of the line but increases the value of both intercepts. This means that the line will shift outward remaining parallel to the old line. Or, a drop in price of Y will increase the y-intercept while leaves the x-intercept unchanged. As result the line will rotate clockwise around the x-intercept. Conversely a rise in price of Y will cause the line to rotate counter- clockwise around the x-intercept. Similarly, a decline in price of X will leave the y-intercept unchanged but will increase the x intercept. So the line rotates counter-clockwise around the vertical axis. As can be seen a change in price of either good leads to rotation of the line whereas a change in income means a parallel shift
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Maximization-Consumers' Equilibrium

We can find the point of maximum utility by putting the indifference curves (consumer's preferences) and budget line (her ability) together. For example, consider the following diagram
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The consumer can afford bundles A and B but these are not the point of maximum utility (equilibrium) since there are points such as E that are on a higher indifference curve and can be afforded by the consumer. Bundles such as C are, of course, preferred but the consumer can not afford them. The point on the highest possible indifference curve that is still in touch with the budget line is, therefore, the point of equilibrium. Quite clearly, as long as an indifference curve intersects the budget line at two points it can not represent the maximum utility. Maximum utility occurs where indifference curve is tangent to the budget line. In this case, a higher indifference curve will not touch the budget line and therefore is not affordable.

We know from geometry that when two curves are tangents their slopes are equal. This means that at the point of maximum slope of budget line must be equal to the slope of the indifference curve. We found earlier that slope of indifference curve is MRS and slope of the budget line is PX/PY. Therefore at the equilibrium we must have

MRS = PX/PY








