Econ3311 Chapter 2: Utility and Choices S

Utility
Utility define as the satisfaction that a person receives from his or her economic activities.
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Utility from Consuming Two Goods

Assume that the person receives utility from consuming two goods X and Y. The utility function is given by:
Utility = U(X, Y ; other things)

This notation indicates that the utility an individual receives from consuming X and Y over some period of time
depends on the quantities of X and Y consumed and on “other things.”
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These other things might include easily quantifiable items such as the amounts of other kinds of goods
consumed, the number of hours worked, or the amount of time spent sleeping. They might also include such
unquantifiable items as love, security, and feelings of self-worth.
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These other things appear after the semicolon because we assume that they do not change (other things
equal) while we look at the individual’s choice between X and Y.
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By assuming other things equal, the utility function form become:

U=UXY) — Utility function

U = refer to the level of satisfaction you receive from consuming the bundle of goods consisting X and Y.

Measuring Utility 4sdiall sl

A quantification of the satisfaction of wants and needs achieved through the consumption of goods and
services. In principle, utility measurement can take one of two forms: (1) cardinal, which is based on numerical
values (1, 2, 3, etc.) and (2) ordinal which is based on rankings (first, second, third, etc.). While the

Hypothetical instructional analysis of utility relies on cardinal utility, ordinal utility is a more realistic way to
measure satisfaction.
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Ordinal versus Cardinal Utility 4} dadiall g 4 3l dadial)

Cardinal utility: The belief that utility can be measured and compared on a unit by unit basis, e.g. Utility
measure of 200 is twice as big as a utility measure of 100.

Ordinal utility: Where you rank a bundle of goods but you cannot say how big one bundle is compared to the
other.

A utility function that describes by how much one market basket is preferred to another is called cardinal utility.
For example, if the consumer can say, the total utility derived from consuming good A is equal to 20, the utility
is cardinal.
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A utility that generates a ranking of goods or market baskets is called ordinal utility, for example, good A is
preferred to good B. or ranking a utility from the same goods by comparing the 15! unit and 2" unit from utility.
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Consumer Preferences:

Some Basic Assumptions about Preferences:

» Completeness: Preferences are assumed to be complete. In other words, consumers can compare and
rank all possible baskets.

Between two consumption bundles, A and B, we might expect a person to be able to state clearly "l prefer A
to B" or” | prefer B to A" or “A and B are equally attractive to me"(will be indifferent between the two).

Note that these preferences ignore costs. A consumer might prefer steak to hamburger but buy hamburger
because it is cheaper.

» Transitivity: Preferences are transitive. Transitivity means that if a consumer prefers basket A to basket B
and basket B to basket C, then the consumer also prefers A to C.

Example
If a man prefers Tea to Pepsi and prefers Pepsi to Orange Juice, but he is indifferent between Tea and

Coffee, transitivity of preferences means that he must
. prefer orange juice to tea

b. prefer coffee to orange juice

c. prefer Pepsi to coffee

d. be indifferent between tea and orange juice

e. be indifferent between Pepsi and coffee

o))

> More is better than less: consumers always prefer more of any good to less. In addition, consumers are
never satisfied or satiated; more is always better, even if just a little better. Of course, some goods,
such as air pollution, may be undesirable, and consumers will always prefer less.
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Market basket A, with 20 units of food and 30 units of clothing, is preferred to basket G because A contains
more food and more clothing (recall our third assumption that more is better than less). Similarly, market basket
E, which contains even more food and even more clothing, is preferred to A. In fact, we can easily compare all
market baskets in the two shaded areas (such as F and G) to A because they contain either more or less of
both food and clothing. Note, however, that B contains more clothing but less food than A. Similarly, D contains
more food but less clothing than A. Therefore, comparisons of market basket A with baskets B, D, and H are
not possible without more information about the consumer's ranking.
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Indifference Curve

A curve that shows all the combinations of goods or services (market baskets) that provides the same level of utility.
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- The curve U1 in the Figure includes all combinations of Hamburgers and Soft drink that yield the same level of
utility. Point A, with 6 units of Hamburgers and 2 units of Soft drink, has the same utility as point B, 4
Hamburgers and 3 Soft drink. Since all points on the curve (A, B,C and D) yield the same dutility, the person has
no reason to prefer one point over another.

Hamburgers
per wee

Uy

|

|

|

6 Soft drinks
per week
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Points above and below an Indifference Curve:

In the Figure, points such as E are above of U+. Point E has more of both goods than point C > E is preferred
to A (more is better). Because of transitivity, E is preferred to A, B, and D.

Hamburgers

|
[ |
[
| | | !
0 2 3 4 5 [ Soft drinks

Point E is preferred to A, B, C, and D
Points above an indifference curve are preferred to points on the curve.

In the Figure, points such as F are below of an indifference curve Us. Point C is preferred to point F since it
contains more of both goods. Because of transitivity, all points on U1 (A, B, C and, D) are preferred to point F.

Points A, B, C, and D are preferred to point F

Points on an indifference curve are preferred to points below it.

Example
Consider the utility function for goods X and Y as given by U(X,Y) = X Y. Which of the following bundles lie on

the same indifference curve as the bundle containing 2 units of X and 4 units of Y?
a. the bundle containing 5 units of X and 1 unit of Y

b. the bundle containing 1 unit of X and 8 units of Y

c. the bundle containing 4 units of X and 2 units of Y

d. bothbandc

Answer:
All the combinations of goods or services that provides the same level of utility lie on the same indifference
curve

The bundle containing 2 units of X and 4 units of Y provide a U(X,Y)=2*4=8
The bundle containing 5 units of X and 1 unit of Y provide a U(X,Y) =1*5=5
The bundle containing 1 units of X and 8 unit of Y provide a U(X,Y)=1*8 =8
The bundle containing 4units of X and 2unit of Y provide a U(X,Y) =24 =8

Both the two bundle b and c provide the same level of utility as the bundle containing 2 units of X and 4 units of
Y.
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Example
Suppose the person has preferences for apples (A) and orange (O) given by: Utility =+vVAO

a. If A=5and O = 80, what will utility be?

Utility = V5 = 80 = v400 = 20

b. If A=10, what value for O will provide that same utility as in part a?
Utility = vVAO > 20=+100 > 100=400 =~ O=%=4O
c. Graph the indifference curve when U= 20.

WhenU=20 > 20=+vA0

il e > 400=A*0 > 0="2 o]
A o) 4 F-- |
1 [ 400/1 = 400 !
2 | 400/2 =200 73] S
4 400/4 =100 ! '
() SRR R
b : U =20
! ] ]
100 200 400 Orange
Example

Suppose a consumer’s preferences for two goods X and Y is given by: U(X,Y) =vXY
1. Is the assumption that more is better satisfied for both goods?

Yes, the “more is better” assumption is satisfied for both goods since as amounts of both good X and Y
increases, utility increase.

XT->UTand YT - U1

2. On a graph with x on the horizontal axis and y on the vertical axis, draw indifference curve U = 2

UX,Y)=VXY

‘)JA
2 =VXY ookl g
4
— — 4
4=XY oY=
X Y 2
1 |411=4
2 [412=2 1
4 [4/4=1
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Indifference Curve and the Marginal Rate of Substitution (MRS)

What happens when a person moves from point A (six hamburgers and two soft drinks) to point B (four
hamburgers and three soft drinks)? This person remains equally well-off because the two commaodity bundles
lie on the same indifference curve.

Hamburgers
per wee

|
|
|
6 Soft drinks

per week

This person will voluntarily give up two of the hamburgers that were being consumed at point A in exchange for
one additional soft drink. The slope of the curve U1 between A and B is therefore approximately—2. That is, Y
(hamburgers) declines two units in response to a one-unit increase in X (soft drinks).

Marginal rate of substitution (MRS) = The rate at which an individual is willing to reduce consumption of one
good when he or she gets one more unit of another good.
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Marginal rate of substitution (MRS) = The negative of the slope of an indifference curve.

Marginal rate of substitution (MRS) = the absolute value of slope of indifference curve

3-2

AH 4—6
=2

The MRS (of soft drinks for hamburgers) between points Aand B = S =

This person is willing to give up 2 hamburgers in order to get one more unit of soft drinks.

AH |3—4 |
4-3

The MRS between points Band C = S =

= 1

This person is willing to give up 1 hamburger’s in order to get one more unit of soft drinks.

, AH 2-3
The MRS between points Cand D = — = |—| =%
AS 6—4

This person is willing to give up 2 hamburger’s in order to get one more unit of soft drinks.
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Diminishing Marginal Rate of Substitution

The MRS diminishes (decreases) along an indifference curve moving from point A to point D.

The MRS between points A and B is equal 2
The MRS between points B and C is equal 1
The MRS between points C and D is equal %2

— As we move from point A to D MRS diminishing.

Example

The price of gum is 20 cents and the price of candy is 10 cents. A student is willing to give up 2 pieces of gum
(vertical axis) for 1 piece of candy (horizontal axis). Money income is $2. What is the marginal rate of
substitution?

MRS: The rate at which an individual is willing to reduce consumption of one good (vertical axis) when he or

she gets one more unit of another good (horizontal axis).
2
- MRS = 1 2

Example
The diagram shows an Indifference curve for two goods clothing’s and food.

CLOTHING

1. Calculate the MRS when the consumer increase amount of food from 1 to 2 units and interpret it in words.

The MRS =

Aclothing |6—12|
Afood  |2-1

The consumer is willing to give up 6 clothing’s in order to get one more unit of food.
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2. Is MRS diminishing, constant, or increasing as the consumer substitute’s food for clothing along an
indifference curve?

. Aclothing 6—12
The MRS between points A and B = = =
Afood 2-1
. Aclothing 4—6
The MRS between points B and C = = =
Afood 3-2
. Aclothing 3—-4
The MRS between points C and D = = =1
Afood 4-3

— As we move from point A to D MRS diminishing (decreasing).
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The Shape of Indifference Curves

Indifference curves are downward sloping. In our example of hamburgers and soft drinks, when the amount of
soft drinks increases along an indifference curve, the amount of hamburger decreases. The fact that
indifference curves slope downward follows directly from our assumption that more of a good is better to less. If
an indifference curve sloped upward, a consumer would be indifferent between two market baskets even
though one of them had more of both hamburger and soft drink.

Balance in Consumption

The conclusion of a diminishing MRS is based on the idea

. Hamburgers
that people prefer balanced consumption bundles to peryee
unbalanced ones. This assumption is illustrated precisely ﬂ
in Figure below, where the indifference curve U1 is
redrawn. Our discussion here concerns the two extreme 6
consumption options A and D. In consuming A, this
person gets six hamburgers and two soft drinks; the same
satisfaction could be received by consuming D (two O
hamburgers and six soft drinks). T T

Now consider a bundle of commodities (say, Q)

I
“between” these extremes. With G (four hamburgers and 2]
four soft drinks), this person obtains a higher level of I I — Uy
satisfaction (point G is northeast of the indifference curve | I | |
U1) than with either of the extreme bundles A or D. The ! | ! !
reason for this increased satisfaction should be 0 2 3 4 B Soft drinks
geometrically obvious. All of the points on the straight line per week

joining A and D lie above U1. Point G is one of these points (as the figure shows, there are many others).

As long as the indifference curve obeys the assumption of a diminishing MRS, it will have the type of convex
shape shown in Figure below. Any consumption bundle that represents an “average” between two equally
attractive extremes will be preferred to those extremes. The assumption of a diminishing MRS (or convex
indifference curves) reflects the notion that people prefer variety in their consumption choices.

Indifference Curve Maps

To describe a person’s preferences for all combinations of hamburger and soft drink, we can graph a set of
indifference curves called an indifference map.
Indifference map: Graph containing a set of indifference curves showing the market basket among which a
consumer is indifferent. ‘
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Hamburgers
Any market basket on indifference curve Us, such as basket H,is ~ P*'™** | |
preferred to any basket on curve U (e.g., basket G), which in turn \
is preferred to any basket on U4, such as C. 6-——
5l —— I
Us > U2 > Ul i \
3l —— AN v
> Po_int H is preferred to point G, and point G is preferred to 5 ____l__,__'L_+_ b""'-------____uz
point C I I L —
» All points A, B, C, and D give the consumer the same level of Lo I i :
satisfaction. 0 é 3| -:l 5 rl; Soft drinks
perweek
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Indifference Curves Cannot Intersect

If indifference curves U and U; intersect, one of the assumptions of consumer theory is violated. According to
this diagram, the consumer should be indifferent among market baskets A, B, and C. Yet A should be preferred
to B because A has more of both goods. Thus, intersecting indifference curves contradict our assumption that

more is preferred to less.
-

Good Y

Marginal Rate of Substitution (MRS) and Marginal Utility:

Marginal utility (MU): The additional satisfaction obtained from consuming one additional unit of a good.
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The marginal utility of good X (MUX): The extra utility obtained by consuming one more unit of good X.
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du(x,y)
dx

MUX =

The marginal utility of good Y (MUY): The extra utility obtained by consuming one more unit of good Y.
Y Aalis (e Adlial Bas 5 ARG (e lgiuall adle Juany (g3 ALY g LAY (e 8 e 5o

dU(X,Y)
dy

MUY =

Utility = U(X,Y)
Change inutility = MUX *» AX + MUY x AY
Since utility does not change along an indifference curve, we can derive:

0 = MUX * AX + MUY x AY > il Mux
= * * —_—— = —
AX MUY

AY
But — X negative slope of the indifference curve = MRS

MUX
> MRS=—-
MUY
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Example
Consider the utility function U(X,Y) = X?Y

1. Calculate the marginal utility of X. Does the marginal utility of x diminish, remain constant, or increase as
the consumer buys more X? Explain.

dU(X,Y)
MUX = ———=2YX
dx

As the consumer buys more X, the amount of good Y decrease (income constant)
So as you consume more X (and less Y), the MUX diminishes
2. s the assumption that more is better satisfied for both goods?

Yes, the “more is better” assumption is satisfied for both goods since both marginal utilities are always
positive.

3. Calculate the MRSx, atthe bundle (X =2, Y= 3) and interpret it in words

MUX  2XY 2Y 2(3)
MRS = — = = = ===

=== 3
MUY X2 X 2

The consumer is willing to give up 6 clothing’s in order to get one more unit of food.
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4. Is MRS, diminishing, constant, or increasing as the consumer substitutes x for y along an indifference
curve?

2Y
MRS = —
X

As X increases (and Y decreases) (u» fidl 5 J& landll) MRS is diminishing.

Example
Maher has $80 to spend on eggs (E) and meat (M). Eggs are $4 each and a strip of meat is $2. His utility

function is given by the following: U (E, M) = E*M. What is the Maher's MRS between meat and eggs at the
bundle (15 eggs and 3 meats)?

MUE
MRS between meat and eggs = ——
MUM
dU(E,M)
MUE=———=M
dU(E,M)
MUM =——=E
am

M 3 1
MRS=—=—=~
E 15 5

This person is willing to give up 1/5 meat in order to get one more eggs).Or this person is willing to give up 1
meat in order to get 5 more eggs).
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Example
A consumer spends his income to purchase two goods, X and Y. His preferences are represented by the
following utility function U(X,Y) = %X — Y2, What is the MRS for consumer?

MRS between meat and eggs = Mux

MUY
du(x,yY)
MUX = =Y
dx
du(x,yY)
MUY = =-2Y
dy
MUX g7 1
MRS=——= — = —
MUY  -2Y —4Y
Example

Consider the utility function U(X,Y) = 3X + Y

1. Calculate the marginal utility of X. Does the marginal utility of x diminish, remain constant, or increase as
the consumer buys more X? Explain.

AU(X,Y) 5
ax

MUX =

So as you consume more X, the MUX constant

5. Calculate the MRSy, . Is MRSy, diminishing, constant, or increasing as the consumer substitutes x for y?

dU(X,Y)
MUX=——=3
ax
dU(X,Y)
MUY =———=1
dy
MUX 3
MRS=——= == 3
MUY 1

As X increases (and Y decreases) MRS is constant and equal 3.
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lllustrating Particular Preferences

Perfect Substitutes

The consumer views orange juice and apple juice as perfect substitutes: He is always indifferent between a
glass of one and a glass of the other.

Apple

juice 4

i

P

2 3 4

1\
1 =
drange juice

Perfect Substtutes
The utility function for these goods: U (X,Y) = aX + bY

For perfect substitutes marginal rate of substitution of one for the other is a constant.

Perfect Complement

Two goods for which the MRS is infinite; the indifference curves are shaped as right angles.

Jane views left shoes and right shoes as perfect complements: An additional left shoe gives her no extra
satisfaction unless she also obtains the matching right shoe.

Left

shoes
B Lua
2 U2
1 Ul

1 2 2 Right shoes

In the Figure, the two goods are perfect complements in that they must be used together (like left and right
shoes) to gain utility. If for example, he currently has three pairs of those, additional right shoes provide no
more utility. Similarly, additional left shoes alone provide no additional utility, since this individual likes to
consume these two goods together.

The utility function for these goods: U (X,Y) = min{a X,b Y}

The “min” simply means “take the minimum” of the two values

For example,
Suppose U (X,Y) = min{2 X ,Y}, and the consumer have 10 units of good Yand 3 units of good X. Then we

will have, U X, Y) = min (6, 10) = 6. The consumer derived 6 utile when he consumes 3 units of X and 10 units
of Y.
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Bad good:

Good for which less is preferred rather than more. Less of them are preferred to more. Air pollution is a bad;
asbestos in housing insulation is another.

Houseflies]
per weekl
Uy
Uy
/ u3
0 10 Food per week

(b} An economic bad

Budget Constraints

Constraints that consumers face as a result of limited incomes.

The budget line. all combinations of goods for which the total amount of money spent is equal to income.
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To see how a budget constraint limits a consumer’s choices, let’s consider a situation in which a woman has a

fixed amount of income, /, that can be spent on good X and good Y. Let X be the amount of good x purchases
and Y be the amount of goody. We will denote the prices of the two goods Px and Py.

If the consumer spent all enter income on the two goods (X and Y), the combinations of good X and good Y
that she can by will all lie on this line.

PxX + PyY =1
Px X : Is the amount of money spend on good X
Py Y :Is the amount of money spend on good Y

Suppose, for example, that our consumer has a weekly income of $80, the price of good X is $1 per unit, and
the price of good Y is $2 per unit.

The table shows various combinations of good X and good Y that she can purchase each week with her $80.

Market | Good Good Y | Total Spending % a0
Basket | X Y) N
(X) “

A 0 40 1*0 + 2*40 = 80 X+2Y=80

B 20 30 1*20 + 2*30 = 80 e

D 40 20 1*40 + 2*20 = 80

E 60 10 160 + 2*10 = 80

G 80 0 1*80 + 2*0 = 80

0 80
Quantity of X
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- All points on the budget line are affordable, and the consumer spent all available income.
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- Points in the area below the budget line are affordable, but these leave some portion of income unspent.
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- Points in the area above the budget line are not affordable.
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- The downward slope of the budget line shows that the individual can afford more good X only if good Y
purchases are cut back.
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The slope of the budget line:

Using the budget line equation: Py X + Py Y = I, we can see how much of Y must be give up to consume
more of X.

Yy = L - X ¥ Thisisthe equation of the budget line; its slope of (—P—X ), and intercept of =
Py Py Py Py

The slope of the budget line is the negative of the ratio of the prices of the two goods.

Example:
Suppose a person has $80 to spend only on Apples (X) and Oranges (Y). Apples cost $4 each and oranges

cost $1 each.
a. Write the budget line equation.
Budgetline: Py X + P, Y =1

4X 4+ Y =80 —  Budget line equation

b. If this person buys only apples, how many can be bought?
If this person buys only apples - the amount of oranges purchases equal zero
4X =80 - X = 80/4 = 20 units.

c. If this person buys only oranges, how many can be bought?

0+Y =80 - Y = 80units.

d. If the person were to buy 10 apples, how many oranges could be bought with the funds left over?
4X+Y=80 - 4x104+Y =8 - 40+Y =80 — Y = 80-40 = 40 units.

e. Find the slope of the budget line, and graph it.

Slope=-% =-"2= _4
Py 1
. . I 80
Vertical intercept=—=— = 80
Py 1
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. . I 80
Horizontal intercept = — =— = 20
Px 4

Graph the budget line: 4x + v = 80
YN

80

4X+Y=80

>V

20

The Effects of Changes in Income and Prices

Income changes:

From the budget line equations we can see that a change in income alters the vertical intercept of the budget
line but does not change the slope.

- Ifincome increase, the budget line shifts outward (to the right), from budget line BL to budget line BLs.

- Ifincome decreases, the budget line shifts inward (to the left), from budget line BL+ to budget line BL..

Budget line changes due to Income changes

GoodY

Good X
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Price Change:

A change in the price of one good (with income and price of another good unchanged) causes the budget line
to rotate about the intercept.

- When the price of food falls, the budget line rotates outward to line BLas.

- When the price of food increases, the budget line rotates inward to line BL..

Budget line changes due to Good X Price changes

Good Y

Good X

Utility Maximization (Consumer Choice)

Given preferences and budget constraint, we can determine how much consumers buy in order to maximum
utility.

The maximizing market basket must satisfy two conditions:
1. It must be located on the budget line.
2. It must give the consumer the most preferred combination of goods and services.

- Point G is affordable but not all of the consumer’s income goad ¥
would be spent.

- Point B is affordable but is not on the highest indifference
curve that can be reached by the consumer.

- Point D is on a higher indifference curve than A, but is not
affordable given the budget constraint.

- Point A is the point that is affordable that lies on the highest
indifference curve, so it represents utility maximization.
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The basket which maximizes satisfaction must lie on the highest indifference curve that touches the budget
line. Point A is the point of tangency between indifference curve and the budget line.

At point A, the slope of the budget line is exactly equal to the slope of the indifference curve.

The satisfaction (utility) is maximized at the point where: MRS = i—x
Y

Satisfaction is maximized when the marginal rate of substitution (of good X for good Y) is equal to the ratio of
the price (of X forY).

Because the MRS is also equal to the ratio of the marginal utilities of consuming good X and good Y, it follows
that:

MUX Px MUX MUY

= or
MUY Py Px Py

This equation tells us that utility maximization is achieved when the budget is allocated so that the marginal
utility per dollar of expenditure is the same for each good.

Example:
Sara’s income is $12 a week. The price of popcorn is $3 a bag, and the price of cola is $1.5 a can. Figure
below shows Sara’s preference map for popcorn and cola.

Popcorn (bags)
N o

(5] o~
T T

Cola (cans)

What quantities of popcorn and cola does Sara buy in order to maximize utility? What is Sara’s marginal rate of
substitution at the point which she consumes?

Budget line equation: Py X + P, Y =1 —-15X + 3Y =12 (X:cola;Y: popcorn)

12 . . 1 12
— = 4 ,horizontal intercept=— =— =8
3 PX 1.5

Graph the budget line on the same graph: Vertical intercept = PL
Y

Utility maximization point is the point of tangency between indifference
curve and the budget line, at point A

Popcorn (bags)
N o

o
T

Popcorn = 1 bag

w
T

Cola =6 cans

w oA

Price 1.5
MRS = Clo) — 2-05

Price (popcorn) 2r

Cola (cans)
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Example

Assume the individual can choose between hamburgers (Y) and soft drinks (X) whose prices are PY = $1and

PX=%$0.5. The individual has $10to spend.

The individual gets measurable utility from X and Y as follows: U(X,Y) = VXY
How much hamburgers (Y) and soft drinks (X) should he buy to maximize her utility?

Budgetline: Px X + Py Y =1 — 05X +Y = 10

. - MUX _ Px
To maximize utility: —— = —
MUY Py

du(x,y) Y

MUX =—— o
MUY = vy _ X
ay 2VXY
Y
2xy 05 §=§ S X =2 e )
VXY

Solve equations (1) and (2):

05Q2Y)+ Y =10 » Y +Y =10 - 2Yy =10 - Y

From equation (2): X = 2Y - X = 25 = 10 units

Another solution:

Budget line equation: 0.5X + Y = 10

= 5units

Y X UX,Y) = vXY
0 20 0x20=0

1 18 V1 * 18 =+/18
2 16 V2x16 =432
3 14 3% 14 =42
4 12 V& * 12= V48
5 10 V5 * 10 =/50 = max
6 8 6 +*8=1/48

7 6 V7 x6=+42
8 4 V8x4=4/32
9 2 9x2=4/18
10 0 10x0=0

. (D)

hamburgers

Loy

10 20 soft drinks

To max utility the consumer should consume 5 units of Y and 10 units of X.
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Example
Jammel receives utility from days spent traveling on vacation domestically (D), and days spend travelling on

vacation in a foreign country (F), as given by the utility function U(D, F) = 10DF. In addition, the price of a day
spend traveling on vacation domestically is $100, the price of a day spent travelling on vacation in a foreign
country is $400, and Jammel’s annual travel budget is $4000. Find Jammel’s utility maximizing choice of days
spent traveling domestically and days spent in a foreign country.

Budgetline:Pp D + Pk F =1 — 100D + 400F = 4000 .. ........ (1)
- . MUD  Pp
To maximize utility: —— = —
MUF Pr
dU(D,F)
MUD =———— =10F
ab
dU(D,F)
MUF =———=10D
dF
10F 100 F 1
— == -5 — == -5 D=4F - (2)
10D 400 D 4

Solve equations (1) and (2):
100(4F) + 400F = 4000 — 400F + 400F = 4000 — 800F = 4000 — F = 5days
From equation (2): D = 4F - D = 45 = 20days
Example (3):
Taleen consumes only grapefruits and grapes. Her utility function is U(X)Y) = XY - 2Y, where X is the

number of grapefruits consumed and Y is the number of grapes consumed. Fanny’'s income is 48, and
the prices of grapefruits and grapes are 1 and 3, respectively. How many grapefruits will she consume?

Budgetline: Px *X +Py*Y=1 3> X+3Y=48-————-(1)
- . MUX _ Py
To maximize utility: —— = —
MUY Py
dU(X)Y)
MUX=————=Y
ax
dU(D,F)
MUY=——"—"=X -2
dF
Yool oo .
X_2 3 (T S < p) (2)

Solve equations (1) and (2); zu 1 vl 2 2 Alladll oo gt
X-2 01 Al 2 3Y Jae (ol Gl
X+(X—-2) =48> X+X-2=48 =2 2X=50 =—=>X=25

i 2 Ay Al A X A e e

From equation (2): 3Y=X-2 =2 3Y=25-2=23 2> Y=23/2=115
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Example (4):

Cindy consumes good X and good Y. Candy has utility function U(X, Y) = 2XY. His income is $12, the
price of good X is $2 and the price of good Y is $1.

How much good X and good Y should he buy to maximize utility?

Budgetline: Px* X +Py*Y=1 = 2X+ Y=12-—— (1)
_— . MUX _ Pyx
To maximize utility: —— = —
MUY Py
dU(X,Y)
MUX =———=2Y
dx
dU(D,F)
MUY =———=2X
=2 2Y = 4X 2
_— - il [} =AY o
X 1 (8 s = ) (2)

Solve equations (1) and (2): zmu 1 Asbaadl A 2 Asbaall ey gy

4X 11 A, Adaddl A 2Y Jaw oasgad Al

2X+4X =122 6X =12 =2 X=2

Fromequation (2): 2Y=4X =2 2Y=4(2) 2 2Y=8 2> Y =4

When utility maximization conditions not satisfy

>

If the equation (MU per dollar of good X = MU per dollar of good Y) is not fulfilled ((32~ix »e, then some
reallocation of the consumer's expenditures between good X and good Y will increase the consumer's total

utility.

MUX P MUy
If > —X or M >

MUY Py Py Py
The last dollar spent on good X provide more utility than the last dollar spent on good Y. so the consumer
can increase total utility by purchasing (consuming) more of good X and less of good Y.

MUX p MUX MUY
f — < X o 222 <
MUY Py Py Py

The last dollar spent on good Y provide more utility than the last dollar spent on good X. so the consumer
can increase total utility by purchasing (consuming) more of good Y and less of good X.
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Example
Muhanad divides her consumption between orange juice (O) and bagels (B). Orange juice costs $1 per glass

and bagels cost $3each. Muhanad consumes positive amounts of both goods, and has chosen consumption
quantities where his marginal utility of orange juice is 10 utils per glass, his marginal utility of bagels is 25 utils
per bagel, and he spends all her income. Is Muhanad maximizing utility? If no, what he do to increase his
utility?

.. Muo Py 10 1 o .
To max utility: ——= — = — # - & Muhanad does not maximizing utility
MUB  Pp 25 3
MUoO P . 10 1
But — > 2 Since, — > -
MUB Pg 25 3

= The last dollar spent on orange juice provides more utility than the last dollar spent on bagels. So the
consumer can increase total utility by purchasing (consuming) more of orange juice and less of bagels.

Utility maximization for perfect substitute’s goods case:

(UX,Y) = aX + DY) dxdiall Jiaie dalae A e dbnal) aluad) Alls Jias Aa) cuilS 13) 48 padl

Example

Ms. Caffeine enjoy coffee (C) and tea (T) according to the function U(C,T) = 3C + 4T. If coffee and tea cost
$3 each and Ms. Caffeine has $12 to spend on these products, how much coffee (C) and tea (T) should she
buy to maximize her utility?

Coffee
Budgetline:Pc C + P T =1 = 3C + 3T =12 ... (1) 4
1

. " MUC  P¢

To maximum utility: —— = —
MUT Pr

du(c,T)

MUC=——— =3
dac
_ducTn)

MUT=—"r— =4 I e
muc Pc 3 3 " _
— = — -5 - #- = Condition fall
MUT Pr 4 3

By using another solution:

C T JUCCT)=3C+4T
0 4 [30+474=16 = max
4 0 [3%4+470=12

Ms. Caffeine should consume 4 units of tea and gets 16 utile
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Utility maximization for perfect complement goods case:

(UEX,Y) = mindX, YY) il inie dalae O3 (e ALl ol s i Al ilS 13) 2 jaa)

Example

A consumer consume two goods movies (M) and popcorn (C) according to the utility function : UM, C) =
min ( 2M, C) , the price of movies ticket is $10 and the price of popcorn is $2.5 and consumer budget is $30.
how much movies and popcorn should she buy to maximize her utility?

Where “Min’’ means that utility is given by the smaller of the two terms in parentheses. If, for example, this
person attends a movie but buys no popcorn, utility is zero. If he or she attends a movie and buys three bags of
popcorn, utility is 2—the extra bag of popcorn does not raise utility.

Budgetline:PM s M + PC « C =1 = 10M + 25C =30 —————— (1)

UM, C) = min (2M,C): this person should only consume bundles for which € = 2M (that is, two bags of
popcorn for each movie).

Solve the 2 equations:

10M + 2.5C = 30
C =2M
i 1 Aalaall 82 Aaladl) oy g2y

30
10M + 2.5(2M) = 30 -» 10M + 5M = 30 - 15M = 30 —>M=E=2

C=2M=2%x2 =4

UM,C)= min(2M,C) = min(2%2,4)== min(4,4)=4

— PopCcom

U(M.C) = min(2M.C)

I
I
I
i
|
2

3 movies
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Example:
Shireen has a monthly income of 320 that she allocates among two goods: Meat (M) and Chickens (C).

Suppose also that her utility function is given by the equation U (M,C)=2M + C
a. Suppose meat cost $2 per pound and chickens cost $4 per pound. Derive her budget line equation
and draw her budget constraint putting (M) on the vertical axes (y-axes).
b. Find her marginal rate of substitution.
c. what combination of meat and chickens should she buy to maximize her utility?
d. What is maximum utility will Shireen realized?

Solution:
a. Budgetline:Pm"M+Pc™"C =1 = 2M+4C=20
MUM
h. MRS =
MUC

U(MC)=2M+C

dU(M.C)
MUM=——— = 2
dM
MU = WO
_—dC =
MUM _ 2 . .
MRS =W=I = 2 (el dals Jo Apan Jlis | o falldl e oioa g (Xl ) s ) deies cllgildl)

al Aalid)
c. UMC)=2M+C
fet Jall ARyl Ul g AL alld) J Asdiall  Sate JE5 12
Budget line: PM "M+ Pc " C = | = 2M+4C=20

a1 0 pall A o gad o Al juall dad Aldlas e T e ol a08% L
4= C Aad g5 g oM Aas

2(0)+4C=20—-C=20/4=5

Ay aC A Aulll o jal) A ms gad 2 Al el Jas Allns e
10. =M %at 55

U(T.C) = 2M 38l inia 3 C At gM At oy gas o5 Ladms
+C

paland ALk o Cladll G U J el oy i) (A goall Al
Aabud)

U(C.T) = 2M+C
3(0)+5=5
2(10)+0 = 20 = max

M
0
10

om0

Shireen should consume 10 units of meat and 0 unit of Chicken to get maximize utility.
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