Chapter 2

Consumer Choice and Demand

The last chapter set up just one-half of the fundamental structure we need to determine consumer
behavior. We must now add to this the consumer's budget constraint, which in turn forces the
consumer to make decisions based on his or her opportunity costs. Taking the indifference curves
together with the budget constraint, we will be able to determine the demand for each good in the
consumer's utility function.

So, what is the budget constraint? This depends on how sophisticated we want to make the analysis.
Ignoring work effort, wealth and saving, along with future consumption and future utility, we can
write the budget constraint for an individual and two goods as

| =PX,+P,X,

where | = income, P, = price of the ith good, X, = quantity of ith good bought and consumed. It
is assumed that income and prices are exogenous, meaning that they are not controlled by the
individual. This individual chooses X, and X, so as to maximize the total utility generated by the
X 's. This is summarized by saying that the individual solves the decision problem

Maximize U(X,, X,)
Xl X 2
subjectto | =PX, + P, X,

It is important to realize that we are not saying that people actually go through this mathematical
optimization in solving their decision problems. We are merely developing a model that hopefully
mimics human decision-making. The model is sometimes called the "rational model™ of decision-
making.

Holding the income level constant, along with the prices, we can consider the budget constraint
and the indifference mapping together. This is done in the graph below.

Note that the points in the graph corresponding to I/P1 and 1/P2 are the maximum amounts of X
and Xz, respectively, that can be bought, given the income and prices. The red point A is the
consumer equilibrium point corresponding to highest utility. It is impossible for the consumer to
choose any other point, satisfy the budget constraint, and still have higher utility. This is because
every other point on the green budget line lies on a lower indifference curve.

What is the slope of the budget line? Holding prices and income constant we can change the
quantities X, and X,. This can be written as



0=PR AX,+P,AX,
Rearranging terms we can write the slope of the budget line as
R
P

2

) AX
Slope of Budget Line = (A—XZ)Budget =-
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What about the slope of the indifference curve? Here we take the utility function and hold U
constant while letting the quantities X, and X,change. Doing this, we can write

AU
AX,

0=(=2)AX, +(§)sz = MU,AX, + MU,AX,
2

from which it follows that

Slope of Indifference Curve = (A—Xz)Indiff __MY,

AX, MU,

Putting the two slopes equal at equilibrium gives us the condition

MU, R

MU, P,

Sometimes this is written in a slightly different form as



How can we interpret this last equation? The additional utility acquired per dollar of income spent
should be the same across all goods. If this condition is not met, then it will be possible to rearrange
expenditure and raise utility.

Below is a screenshot of an Excel sheet that calculates a utility surface given by
U(X,, X,)= 2(x1)1/2 T 3(X1)1/3 + 4(X1X2)1/4

Each entry is the value of U for the X1 and X2 column and row. | have then approximately traced
out three indifference curves. Note how that along the green indifference curve the value stays
close to 14.5. An actual and exact indifference curve would be exactly equal to 14.5 at any point
on the indifference curve.
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What does the utility surface look like in 3-d (X1, X2, U) space? Here is the 3-d surface rendering
done by Excel below. Note how it looks like a smooth hill sloping ever upward at a declining

rate. Although there are only a few colors, the height of the surface is continually increasing as
the quantities X1 and Xz increase.



tility Function
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How can the demand for Xi be determined from this graphical analysis above using the
indifference curves and the budget line? We first assume income, 1, is held constant. The price of
P1 is then lowered one time and a new equilibrium is attained. In our graph below this is
represented by a movement from the red point at point A to the green point at point B. Obviously,
from a comparison of the two points we can say that the lowering of the price P1 results in a greater
quantity demand of X1 and a smaller quantity demanded of X2. Note that the quantity demanded
of X2 occurs even though P2 remains constant throughout. This is because the demands for X1 and
X2 depend on the relative price (P1/P2). Only one of the prices needs to change for both demands
to be affected. There are other outcomes that are possible, as will be shown in class. Later in the
class, we will show how that a price change can be decomposed into an income effect and a
substitution effect. You might want to try to draw the indifference curves in such a way that the
demand for Xz is unaffected by a fall in the price of X1. Be sure that your indifference curves are
convex to the origin and that they do not touch or slope upward.

Can indifference curves change slope or shift positions? We have said that if we allow preferences
to change, it is impossible to say anything clear about changes in the observable data on prices and
quantities. Changing the indifference curves mean that our careful analysis of price changes and
income changes on demand is lost. Therefore, economists are loath to talk about such things.
However, it cannot be denied that preferences change as one gets older. When one is young there
is certainly no need for a cane, but this is not true when one becomes elderly. More broadly, the



importance of health care in the utility function must be greater for the old than for the young. The
introduction of new products can also affect the utility function. It is useless to ask what the
demand for smart phones were in 1950. But, the question is very important today. It is similarly
true that as one’s body begins to deteriorate, many of the good and services that were important
when young become less important. Thus, preferences are a clear matter of importance to
economists. Because of this, economists have claimed that preference change much more slowly
than prices and income. This difference in the speed of change makes a huge difference, since it
lets us separate the fast moving changes (prices and incomes) from the slow moving changes
(demographics, and preference changes).
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How can we depict the effect of a change in income on the demand for X1, a normal good (i.e. a
good whose demand increases when consumer income increases)? The figure below shows this
for a normal good. A rise in income from Io to l1 shifts the budget line out parallel. The slope
doesn't change because prices do not change. Thus, the equilibrium shifts from point A to point B.
This means that at some unchanged price, the quantity of X1 increases. This is shown in the bottom
frame where the demand moves from the black point to the red point. Since we fixed the price of
P arbitrarily, we know that the whole demand curve shifts to the right. You should consider the
case where income rises and there is no shift in demand. You must be clever about drawing the



indifference curves. Finally, it will be possible that an increase actually shifts demand to the left.
Try to show this for a certain collection of indifference curve. Remember, you must draw
downward sloping indifference curves that are convex to the origin. They cannot slope upward.
They cannot touch each other. If you can draw a set of these, then a utility function will be defined

by them.
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