Chapter 2: Utility and Choices lecture 1
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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.”

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 (bl ilaldll 23) because we assume that they do not
change (other things equal) while we look at the individual’s choice between X and Y.

By assuming other things equal, the utility function form become:

Utility = UX,Y) --—- —  Utility function

Example:
Suppose that Ahmad utility function for consuming to goods; food (F) and clothing (C) is given by the

equation: U(F,C) = F + 2C. Inthat case, if Ahmad consume 8 units of food and 3 units of clothing,
he gets a utility of U(F,C) = 8 + 2(3) = 14.

Measuring Utility dadiial) (uld

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 dsaa)) dadial) g 4 ) dadial)

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 15t unit and 2" unit
from utility.
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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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Consumer Preferences éligimall cdlusadl

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
"I 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 thatthese 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
a. 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

> 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 cl@thine

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.

Asdiall (e (s siunall Ladi e Sl ie @llgiuall Joany (531 (Cpinls (ge) Adlidal) e sanall Jias 53 Siniall I3 s

- 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 utility, the

person has no reason to prefer one point over another.

Hamburgers
per wee
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Points above and below an Indifference Curve:

In the Figure, points such as E are above of U4. 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

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 U1.
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.

|

|

|

[ Soft drinks
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) = XY. 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 providea U(X,Y) = 2x4 = 8

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

5
8

* 5
* 8
4 =8

1
1
*

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.

Example
Suppose the person has preferences for apples (A) and orange (O) given by: Utility = v A0

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

tilit = * = =
Utility = V5 *80 = V400 = 20

b. If A=10, what value for O will provide that same utility as in part a?

Utility = VAO > 20 = VI00 > 100=400 >0=>"=40

4|Page



Apple

c. Graph the indifference curve when U= 20.

WhenU=20 > 20=vA0 P

ookl ans > 400=A*0 > o:‘*Tf’O 3fp==-r-

A O 1---—L—1——1I----

1 [400/1 =400 . I

2 1400/2 =200 0 100 134 200 400 orange
3 [400/3=133.4

4 [400/4 =100

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.

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).

Hamburgers

The absolute value of indifference curve slope = marginal rate of
substitution (MRS)
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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. The negative of the slope of an
indifference curve.
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Marginal rate of substitution (MRS) = the absolute value of slope of indifference curve

AH 4—-6
The MRS (of soft drinks for hamburgers) between points Aand B = S =|;| =2

This person is willing to give up 2 hamburgers’ in order to get one more unit of soft drinks.
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The MRS between pointsBand C =— = o

AS

AH 3—4
=1

This person is willing to give up 1 hamburger’s in order to get one more unit of soft drinks.
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The MRS between points Cand D =— = p—

AS

AH 2-3
=%
This person is willing to give up 2 hamburger’s in order to get one more unit of soft drinks.

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.

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 onthe idea  Hamburgers
that people prefer balanced consumption bundles to Perwee
unbalanced ones. This assumption is illustrated precisely
in Figure below, where the indifference curve U1 is
redrawn. Our discussion here concerns the two extreme
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
hamburgers and six soft drinks). Now consider a bundle

of commaodities (say, G) “between” these extremes. With _l_—ll—
G (four hamburgers and four soft drinks), this person I I : : — Uy
obtains a higher level of satisfaction (point G is northeast o |
of the indifference curve U1) than with either of the e : -
0 2 3 4 6 Soft drinks

extreme bundles A or D. The reason for this increased per week
satisfaction should be geometrically obvious.

All of the points on the straight line 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.
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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
per wee Pl
Any market basket on indifference curve Us, such as
basket H, is preferred to any basket on curve U> (e.g., 6|-——
basket G), which in turn is preferred to any basket on
U1, such as C.

PY I N N Vi N Us
Uz > U>> Uy iy

| §
o e i e
. . . . . | —
> Point H is preferred to point G, and point G is o .
preferred to point C A N
0 2 3 4 5 & Soft drinks
perweek

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 Bbecause A has more of both goods. Thus, intersecting
indifference curves contradict our assumption that more is preferred to
less.

Good ¥

Marginal Rate of Substitution (MRS) and Marginal Utility:

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

3 au(x,y)
- dx

MUX

The marginal utility of good Y (MUY): The extra utility obtained by consuming one more unit of good Y.

_ dUux,y)
MUY = =5~
VRS — MUX

MUY
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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 x 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
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=2/1=2

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 when the consumer consume 10
units of X and 2 units of Y?

MUX
MRS = ——
MUY
Mux = L&D _ o,
MUy = ZED _ oy
ay
MUX % 1
MRS = — =
MUY -2Y —4Y
1 1 -1

-4y  —4(2) 8
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lllustrating Particular Preferences

Perfect Substitutions and Perfect Complement Apple
juice
._'l_

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.

[* 8]

P

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

1
Perfect substitutes: Two goods for which the marginal rate of substitution of \
one for the other is a constant. 1 2 3 4
Jdrange juice
Perfect Substitutes

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

Left
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. )

%]
=
bt

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 1 U1
currently has three pairs of those, additional right shoes provide no more utility.
Similarly, additional left shoes alone provide no additional utility, since this 1 2 3 Rightshoes
individual likes to consume these two goods together.

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

Houseflies
per week]

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. U,

L] 10 Food per week

{b} An economic bad
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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 goodx
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. Px X + 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 goodx is $1 per unit,
and the price of goodY is $2 per unit.

The table shows various combinations of goodX and goodY that she can
purchase each week with her $80. é 40\
Market | goodX | goodY | Total Spending @
Basket (X) (Y) X4+ 7Y =80
A 0 40 1*0 + 2*40 =80 /
B 20 30 1*20 + 2*30 = 80
D 40 20 1*40 + 2*20 = 80
E 60 10 1*60 + 2*10 =80
G 80 0 1*80 + 2*0 =80
0 80
Quantity of X

- All points on the budget line are affordable, and the consumer spent all available income.
Al JalS Ll a e el in G il b e dllgindl i 40 ) Jad e a& il i) S

- 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 goodX only if
goodY purchases are cut back.
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The slope of the budget line:

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

I P P 1
Y =— -—=% X This is the equation of the budget line; its slope of ( - ), 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 and oranges. Apples cost $4 each and oranges
cost $1 each.

a. Write the budget line equation.
Budgetline: PA * A + Po * 0 = 1

4A+ 0 = 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

>4A =80 -> A=280/4=20units.

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

0+0=80 > O=80units.

d. If the person were to buy 10 apples, how many oranges could be bought with the funds left over?

4A+ 0=80 —>4*10+0=80 —>40+0=80 -> O=80-40=40 units.

e. Find the slope of the budget line, and graph it (put apples on the vertical axis and orange in the
horizontal axis).
Apples
Slope=—PA/Po = —4/1 = —4

20 4A+0=80

Vertical intercept=1 / PA = 80/4 = 20

Horizontal intercept=1 / PO = 80/1 = 80

80 Oranges
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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.

- If income increase, the budget line shifts outward (to the right), from budget line L1 to budget line La.
If income decreases, the budget line shifts inward (to the left), from budget line L1 to budget line La.

Price Change:

A change in the price of one good (with income and price of another good unchanged) causes the

Clothing

An increase in
80 income shifts
the budget line
outward
60

A decrease in
income shifts
the budget line

inward

budget line to rotate about the intercept.

Food

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

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

A decrease in the
price of food &
=35 changes
the slope of the
budget line and

rotates it outward.

An increase in the
price of food #®
Rs280 changes
the slope of the
budget line and
rotates it inward.

L,

Food



Marginal Rate of Substitution (MRS) and Marginal Utility:

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

dU(X,Y)
dx

MUX =

The marginal utility of good Y (MUY): The extra utility obtained by consuming one more unit of good Y.

dU(X,Y)

MUY = Y

MUX

MRS = ——
S MUY

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
dE
dU(E,M)
MUM=——=E
amM
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

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).

> MRS=2/1=2
Example
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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 when the consumer consume 10
units of X and 2 units of Y?

MUX
MRS =——
MUY
MUx = 2D _
MUY = aEY) _ oy
dy
MUX b 1
MRS = = /2 =
MUY -2Y —4Y
1 1 -1
MRS = —= —— = —

—4Y  —4(2) 8

lllustrating Particular Preferences

Perfect Substitutions and Perfect Complement

Apple

The consumer views orange juice and apple juice as perfect substitutes: Y1<= ,
He is always indifferent between a glass of one and a glass of the other.

Ll

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

Fat

of one for the other is a constant.

Perfect substitutes: Two goods for which the marginal rate of substitution 1\

2 3 4
Jrange juice
Paerfact Substitutes
Perfect complements. 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

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 ' U3
utility. Similarly, additional left shoes alone provide no additional utility, since 2 Uz
this individual likes to consume these two goods together. -
1 UL

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

1 2 Z Right shoes

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

Houseflies

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

L] 10 Food per week

Budget Constraints (b} An economic bad

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.
A JalS llgiina) lagrle Gay (inlis (e ddlide Cile sane jediy afinee Jad 58 4 jaall Jad

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 goodx
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. Px X + PyY =1

Px X = is the amount of money spend on good X

Py Y = is the amount of money spend on good Y x
) 40\
Suppose, for example, that our consumer has a weekly income of $80, the price 7
of goodx is $1 per unit, and the price of goodY is $2 per unit. X+2¥=80
'
The table shows various combinations of goodX and goodY that she can
purchase each week with her $80.
Market | goodX | goodY | Total Spending
Basket | (X) (Y) 0 0 t‘?t" i
A 0 40 [ 1*0+2*40=80 B
B 20 30 1*20 + 2*30 = 80
D 40 20 1*40 + 2*20 = 80
E 60 10 1*60 + 2*10 = 80
G 80 0 1*80 + 2*0 =80

- All points on the budget line are affordable, and the consumer spent all available income.
AR JalS Ll e ellginal) giy I gl yd e ellgivall 5o 4 juall bad e a& ) Ll S

- Points in the area below the budget line are affordable, but these leave some portion of income
unspent.
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ALl JalS e (3 Y (S5 cled i llginall wabainns (Cabiall Ja1a ) A jaall ok tan a5 3l Jalisl

- Points in the area above the budget line are not affordable.
(S e Aa ) Ll ) llgtinnal) aodatnn Y A0 aall Jad (348 o A Lalad)

- The downward slope of the budget line shows that the individual can afford more goodX only if
goodY purchases are cut back.

Y bl e 4SSl JB 13 i X Aalodl pe ASSginl 8l ) alion ellginal (¥ @l Jind janie J& Gl jual) Tk el

The slope of the budget line:

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

Y = L X X . This is the equation of the budget line; its slope of ( “Ex ), and intercept ofL
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 and oranges. Apples cost $4 each and oranges
cost $1 each.

f. Write the budget line equation.

Budgetline: PA * A + Po * 0 = 1

4A+ 0 = 80 budget line equation

g. If this person buys only apples, how many can be bought?
If this person buys only apples -> the amount of oranges purchases equal zero

>4A =80 -> A=280/4=20units.

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

0+0=80 > O=80units.

i. Ifthe person were to buy 10 apples, how many oranges could be bought with the funds left over?

4A+ 0=80 —>4*10+0=80 —>40+0=80 -> O=80-40=40 units.
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j- Find the slope of the budget line, and graph it (put apples on the vertical axis and orange in the
horizontal axis).

Apples
Slope=—PA/Po = —4/1 = —4
Vertical intercept=1 / PA = 80/4 = 20 20 1 A/ Q- 80
Horizontal intercept=1 / PO = 80/1 = 80
B0 Oranges
The Effects of Changes in Income and Prices
Income changes:
o
From the budget line equations, we can see that a change in § i f}:clgrf[.:g;ﬁ;:

income alters the vertical intercept of the budget line but does
not change the slope.

the budget line
outward

60

- If income increase, the budget line shifts outward (to the ’jnigﬁzog;?ﬂ':

right), from budget line L1 to budget line L.. 40 the budget line
inward

- If income decreases, the budget line shifts inward (to the
left), from budget line L1 to budget line La.

N
o

L,

Food

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

A decrease in the
price of food &
2 B=58 changes . :
< the slope of the Anincrease in the
o) budget line and price of food e
O | | rotates it outward. Rs280 changes

the slope of the
budget line and
rotates it inward.

y L L

Food
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Utility Maximization (Consumer Choice)

The maximizing market basket must satisfy two conditions: good ¥

. It must be located on the budget line.
. It must give the consumer the most preferred

combination of goods and services.

Point G is affordable (L&l,—& (e ,28) but not all of the
consumer’s income would be spent (Jaall Ja\S @lasl 25 V).

Point B is affordable but is not on the highest indifference
curve that can be reached by the consumer.
. I - \g L.)Sj ‘?J.AJ JAIS \ “S: “9":3} LG:“ ) W Lﬁ“g'; .uA“ C“‘L“ ) B M ‘

‘ Zadie L) Sl
(D Al ) A Al Jia Sl dniia llgtisall Jlant (5 A1 LS 35 5)

Point D is on a higher indifference curve than A, but is not affordable given the budget constraint.
(A saall s A &) Lol llginal) bty oS3 A Al e Slef Jinie e ai D ddaail)

Point A is the point that is affordable that lies on the highest indifference curve, so it represents

utility maximization.

gl o) Alai Aladill o2 Jiad Gl e Jiaie o adiy J3al) JalS Lgle (35 Ldl 55 Gl ) adai wy 3dadi o A Al
(Utility maximization).<llgiudl 4o Joasy

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 for Y).

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

MUX Py MUX _ MUY
MUY Py Py Py

This equation tells us that utility maximization is achieved when the budget is allocated so that the

marginal utility per dollar (g) of expenditure is the same for each good.
X

Example (1):

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

Budget line: Px*X+Py*Y =] > 05X+Y =10 ----—----- (1)

MUX _ Py

To maximize utility: —— =

MUY Py
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_du(Xy) _ Y

MUX_ — idMLju . “ e M s
dx 2VXY (o )
Saall #2 =l Jal Le dide = el Al
MUY _ dU(XIY) — X ( \ dmbw .. n o . e )
T oay 2VXY W O
Y
0.5 Y
Zvj(“’:_ N - = = 2> X=2Y e (2)
X X
2VXY

Solve equations (1) and (2):
052Y)+Y=10 > Y+Y=10 ->2Y=10 - Y =5 units

From equation (2): X=2Y - X=2*5 =10 units

Another solution:

Budget line equation: 0.5 X+ Y =10

Y =10 (—05(0)+ny M@A}é@\)&d\husm‘;
=10

10 o (Y 8 558

X s Sl 3330 uall Jad Alalan (BY i (i 9ol o) Laday

Db X dad 3 55l Y A ()5S Ladie Dl
X=14 —~05X=7 «<05X+3=10

UX,Y) = VEY o Y 35X o Gmrsas o X b s 20
utility maximization & Utility J 4esd el

Y X U(X,Y) = VXY
0 20 V0*20=0

1 18 V1 * 18 =18
2 16 V2 %16 =+/32
3 14 V3x 14 =+/42
4 12 4 x 12= 48
5 10 5% 10 = /50 = max
6 8 6 *8=1/48

7 6 V7 x6=+42
8 4 8x4=+/32

9 2 9x2=4/18
10 0 10x0=0

To max utility the consumer should consume 5 units of Y and 10 units of X.

19| Page



Example (2):

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 spends 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.

Budget line: Po*D+Pe*F=1 > 100D + 400 F = 4000 ---------- (1)

. . MUD _ Pp
To maximize utility: —— = —
MUF Pp

dU(D,F)
MUD = ——— = 10F
dD

dU(D,F)
MUF = ———==10D
dF

10F _ 100

F 1
- - = - xt Ll s | =
10D 400 D 4 (En e =) > D=4F )

Solve equations (1) and (2):
100(4F) + 400F = 4000 -> 400F + 400F =4000 - 800F =4000 - FE =5 days

From equation (2): D=4F - D =4*5 =20 days

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 > X+3Y =48 - (1)
. . MUX Py
To maximize utility: —— = —
MUY Py
du(x,y)
MUX=———=Y
ax
dU(D,F)
MUY = =X-2
dF
Y
Y2 = (Fn S @ nn) 3Y=X=2 e (2)



Solve equations (1) and (2): & 1 dabaall & 2 Aalaall (g 525y
X =211 o, ableadl 3 3Y Jae (g gas aly
X+(X=2) =48> X+X-2 =48 > 2X=50 >X=25

i 2 a8 ) Aalaal) 8 X dad s g2y

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

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.
a. Write the Cindy budget constraint
Budgetline: Px*X+Py*Y =1 > 2X+ Y=12
b. Graph the U(X,Y) = 8 indifference curve

WhenU=8 > 8=2XY > XY=4 > Y=2
Y pf s o ey s (o ol gl ) dumse X J o 4 480 o

X Y
1 [4/1=4

2 |4/2=2

3 [4/3=1.33

4 |4/4=1 apple

c. How much good X and good Y should he buy to

maximize utility? l"“‘l‘"}“’l:““ )
0 1 J:SJ 2 4 Orange
Budgetline: Px*X+Py*Y =1 > 2X+ Y= I —
- (1)
. . MUX _ Py
To maximize utility: —— = —
MUY Py
au(x,y
MUX = 89, =
ax
dU(D,F)
MUY = ——=2X
dF
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Solve equations (1) and (2): & 1 dabeall 4 2 Aalaall (g 52ty
AX ;1 dh bl 3 2Y Jae el oy
2X+4X =12 > 6X =12 > X=2

i 2 a8 ) dlalaall (8 X dad (s g2y

From equation (2): 2Y=4X > 2Y=4(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 ( &~ ), then
some reallocation of the consumer's expenditures between good X and good Y will increase the
consumer's total utility.

MUX MUY MUX P
If > or — > X
Py Py MUY 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 MUY MUX P
If < or — < X
Py Py MUY 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.

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 bagelsis 25 utils per bagel, and he spends all her income. Is Muhanad maximizing utility? If no, what
he do to increase his utility?

P 10
= Po

. MUo 1 N -
To max utility: —— — # 3 = Muhanad does not maximizing utility

MUB  Pg 25
MUO 2 . 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.
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Utility maximization for perfect substitutes goods case:

U(X,Y) = aX + bY : dadiall Aaie JSG A e Ayl CLJ\I\JIA‘_}LSI\J\;H kS ) A8 yzal
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?

Budgetline: Pc*C+Pr*T=1 = 3C+3T=12 - 1)
. . MUC _ P
To maximum utility: —— = —
MUT Pt
du(c,T)
MUC=—F"— =3
dac
du(c,T)
MUT=——— =4
ar
MUC _ P¢ 3 3 » _
— = — © - #- o Condition fail
MUT P 4 3

Yo #3/3 (25 Al Ulom y il plin by 3l e
Ayl o3 Aoty Jial 13 Ja g Yl

A8l iy gt 4 Al 48 pall e slaie ) L Allal) o3a Jal
Budgetline:Pc*C+Pr*T=1 = 3C+3T=12
Al AoV o pall (& (g g oty Al Jaal) ok Alalaa (e 1 (e Lah 0l S
A =T dad 58 My 2aC

3(00+3T=12->T=12/3=4

B (555 Ml s iaaT e i) o pall & (imy 325 3 il gl 1ok Aok (3
4C

U(T,C) = 3T+3C dadiall inie & C Aaf 5T da (aysni ol bz
Axdilal) andaat ddads oo el G U JAed ey Janl) 8 Jeaall LS

Coffee

C T |U(C,T)=3C+4T
0 4 |3*0+4*4=16 % max
4 0 |3*%4+40=12

Ul

Ms. Caffeine should consume 4 units of tea and gets 16 utile

4 Tea
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Utility maximization for perfect complement goods case:

UXY) = min (X Y) : deiiall inie 5 I8 (e AlaSall aludl Alls Jias Aad) S 13) 48 yal
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.
Budget line: Pu*M+Pc*C=1 = 10M+25C =30 ---------- (1)

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

UM,C) = min (2M,C) » C=2M =--mmmv @)

10 M +25C =30 --mrmmemv (1)
o) Y — )

10M + 2.5(2M)=30 — 10M + 5M =30 — 15M = 30 —>M=%=2
C=2M=2*2=4

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

- popcom

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

I
I
I
I
|
2

3 movies
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Example:
Shireen has a monthly income of $20 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:Pv*M+Pc*C=1 = 2M+4C=20
MUM
b. MRS = ——
MUC

U(M,C)=2M+C

du(M.c)
MUM=——" = 2
aM
du(M.c)
MUC=—— =1
ac
MUM 2 w . “ - . - " .
MRS=W=I: 2 (e Al dals e A pian Jilia o Aalid) e cias g (DB0ELY) JI8) aay ) dati cllgill)

REWM]
c. UMC)=2M+C
rd Jall Ayl L5 Al ald) J daiial) Jinie JS5 138
Budgetline:PM*M+Pc*C=1 = 2M+4C=20

YN o pall (B Gy et oy A haall Dok Alalae (e 1 (e Ja a0l
4 =C Aad 08 Ml oM ded

2(0)+4C =20 > C=20/4=5

10. =M 4ad (5SS

U(T,C) = 2M &) sinie (8 C dad sM Al (g2 oy laday
+C
bt A o il o U e ey i) b Ul i LS
Axdiall

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

olu| 0

M
0
10

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