Syllabus: 14.01, Principles of
Microeconomics:

http://stellar.mit.edu/S/course/14/fa09/14.01/

Course Description: 14.01 is an introductory undergraduate course that
teaches the fundamentals of microeconomics. 14.01 is a HASS elective and
is offered both terms.

Course Format: 14.01 is offered in two formats. Both use the same
textbook, cover the same topics and have the same requirements,
including exams.

1). Lecture-recitation. Students attend two one-hour lectures on
Monday and Wednesday at 10:00am in E25-111. Students also attend a 1
hour recitation on Fridays — which are not optional. Recitations and
Lectures are complements and not substitutes. Students may select from
the following recitations.

- Friday 9 AM, 10 AM, 11 AM, 1 PM, 2 PM, 3 PM in 2-142.

2). Class Sections. Students attend three one-hour sections weekly
on Monday, Wednesday and Friday. Sections are taught by graduate
students but are organized to closely follow the lecture material so that
there is little variation in content or teaching style between sections. The
following sections are available (note that a section may be cancelled if
insufficient enroliment).

- MWF 9 AM (5-233), 11 AM (5-233), 1 PM (5-233), 2 PM (13-5101).

Selecting a Format: During the first 2 weeks of the semester students
may switch between formats. At the due date of the first homework (see
below) students must submit the completed assignment at the recitation or
section of their choice. This submission will automatically enroll them in
that choice. Thereafter you can change only with special Faculty approval.
If sessions are extremely unbalanced, the Faculty reserves the right to re-
assign students.

Textbook: Microeconomics, by Jeffrey M. Perloff, Addison Wesley, May
31, 2008 (5th edition).



Prerequisites: some calculus at the level of 18.01 will be used. Otherwise
there are no prerequisites. 14.01 is a 3-0-9 course.

Problem sets, exams, grading: there will be 9 mandatory problem
sets which will be individually graded and returned to the students. At the
end of the term students will have the best 8 homework grades cumulated
up and this will count for 22% of the final course grade. Problem sets are
due in sections on Fridays, as indicated. Late problem sets will not be
accepted for any reason.

There will be two mid-term exams held throughout the term (see schedule
below). These will each cover roughly 1/3 of the course material, will be 2
hours long, and will count as 22% (collectively 44%) of the grade.

There will also be a three hour final during finals period, which will be
cumulative and cover all of the course materials. This will count as the
remaining 34% of the grade.

Grading, exam policy: At the end of the semester, the faculty will report
internal grades to the MIT registrar with + and — modifiers, where
appropriate, and only for grades A, B, C. The faculty will be happy to
regrade any problem set or exam — in entirety. Consequently it is possible
for your revised grade to fall as well as rise. If you are an MIT freshman, the
faculty will evaluate your performance on the first exam and first 3 problem
sets and if it falls below passing, we will send out a warning to you and
your advisor.

Conflicts/Makeup: Conflicts must be received by the head TA at least
one week prior to the exam.

lliness on the day of the exam: If you should happen to be sick the day of
the exam, contact one of the Deans in Student Support Services at
http://web.mit.edu/s3/www/ to verify your illness and let the head TA know.

A fixed Makeup exam time will be scheduled by the head TA.

)



Faculty:

Lecture: Professor Jon Gruber, gruberj@mit.edu.

Office hours by email appointment, E52-355

Head TA: Jessica Leight, jeleight@mit.edu

Office hours: Thurs 1-3pm and by appointment, E52-398
Graduate TAs: running sections and recitations.

Edward Cho, edcho@mit.edu , MWF 1 P.M., 2 P.M.

Office hours: W 3-4:30, Th 4:30-6, 2-142
Jennifer Peck, jpeck1@mit.edu, MWF 9 A.M., 11 A.M.
Office hours: M 1:15-2:15 and W 2-4, E53-394
Plamen Nenov, nenov@mit.edu. Recitations Friday 9, 10, 11, 1, 2, 3.

Office hours: Th 10-12 and 1-2 P.M, E52-369

Tutoring: Students are encouraged to seek help from the faculty and their
assistants. An undergraduate TA will be in charge of offering tutorial help. There will
be two tutorial sessions with different objectives. On Tuesdays from 5-7 pm, the
tutorial will focus on doing 14.01 problem sets. On Thursdays from 7-9 pm there will
be a general Q&A tutorial where students can bring questions from lecture, class or
the text. The names of the tutors and locations of the tutorial sessions will be
announced in lecture and on the class Stellar site.
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Course Schedule, Fall 2010:

Date

Event

Material Covered

8-September

Class / Lecture

Chapter 1, Introduction

10-September

Class/ Recitation
Problem Set 1: out

Chapter 2, Supply-demand
analysis

13-September

Class / lecture

Chapter 2, Applying supply
and demand

15-September

Class / Lecture

Chapter 3, Shape of supply
and demand and empirical
work

17-September

Class / Recitation
Problem Set 1: due
Problem Set 2: out

Chapter 3, Calculating
elasticities. Review Problem
set 1.

20-September

Class / Lecture

Chapter 4, Preferences and
utility functions

22-September

Class / Lecture

Chapter 4, Budget
constraints and constrained
choice

24-September

Class / Recitation
Problem Set 2: due
Problem Set 3: out

Chapter 4, Mathematics of
constrained maximization.
Review Problem set 2.

27-September

Class / Lecture

Chapter 5, Food stamps,
demand curves and
income/substitution effects

29-September

Class / Lecture

Chapter 5, Applying
consumer theory — labor
supply

Class [ Recitation

Problem Set 5: out

1-October Brshisars it Areit Review problem set 3 and
[last add date] Broblam Set3: diie exam review
Chapter 5 and 6, Labor
4-October Class / Lecture supply and introduction to
_— production theory
\Exam #1 (7:30 pm)
PERDITITT WTBA
B.Octalsar Blass fLacturs Chapter 6, Production theory
and start Costs
Class / Recitation
8-October Problem Set 4: due Chapter 7, Costs
Problem Set 5: out
11-October No class — Columbus Day
13-October Class / Lecture Chapter 8, Competition
Class / Recitation Review Problem set 4 and
15-October

Exam 1.




18-October

Class / Lecture

Chapter 8, Competition Il

20-October Class / Lecture Chapter 8, Competition Il
Class / Recitation
52.October Problem Set 5: due Review competition and
Problem set 5.
Problem Set 6: out
25-October Class / Lecture Chapter'Q, Ll
economics
27-October Class / Lecture Chapter 11, Monopoly |
Class) RacHiation Review examples of welfare
29-October Problem Set 6: due

Problem Set 7: out

1- November

Class / Lecture

Chapter 11, Monopoly Il

3- November

Class / Lecture

Chapter 12, Oligopoly

5- November

Class / Recitation
Problem Set 7: due

Review Problem set 7 and
prepare for exam.

8- November

Class / Lecture

—

Chapter 12, Oligopoly
continued

9 - November

"ngfgzjg:so PM.)
Location TBD

10 - November

Class / Lecture

Chapter 15, Factor markets

12 - November

Class / Recitation
Problem Set 8: out

Chapter 12, Oligopoly
continued

15 - November

Class / Lecture

International trade

17 - November

Class / Lecture

Equity vs. Efficiency

19 - November

Class / Recitation

Problem Set 8: due
Problem Set 9: out (DUE IN
TWO WEEKS)

Review Problem set 8 and
Exam 2.

22 - November

Class / Lecture

Equity vs. efficiency
application: taxation &
welfare

24 - November

Class / Lecture

Chapter 17, Uncertainty;
Chapter 16, capital supply &
capital markets |

26- November

No section — Thanksgiving
break

22 - November

Class / Lecture

Equity vs. efficiency
application: taxation &
welfare

24 - November

Class / Lecture

Chapter 17, Uncertainty

26- November

No section — Thanksgiving
break

29 - November

Class / Lecture

Chapter 16, capital supply &
capital markets |

economics and Problem set 6.




Chapter 16, capital supply &
1 - December |[Class/ Lecture capital markets Il
Class / Recitation Review Problem set 9 and
3- December : Y
review for final.
6- December [Class /Lecture Psychology & economics
8- December [Class/ Lecture Review for final
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1 Optimization and Allocation 1

14.01 Principles of Microeconomics, Fall 2007

!
e wath o Lary el

Lecture 1

Overview: Themes, Types of Markets, Economic
Measurement, Economic Analysis

Microeconomics is a branch of economics that studies how individuals and
firms make decisions to allocate limited resources, typically in markets where
goods or services are being bought and sold.

Outline

1. Chap 1: Optimization and Allocation
2. Chap 1: Definition and Various Type of Markets
3. Chap 1. Economic Measurement

4. Chap 1: FEconomic Analysis

1 Optimization and Allocation
Consumer theory. Maximize preference (with limited income or time)

Producer theory. Maximize profit (with limited capital)

2 Definition and Various Type of Markets

Market. A place where buyers and sellers come together to exchange some
product or good.

Product and Factor Markets

Market | Buyers Sellers
Product Market | individuals firms
Factor Market firms individuals

Table 1: Product and Factor Markets.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



3 Economic Measurement

[Sv]

In a factor market, buyers are firms who need to hire workers and borrow
money for capital expenditure, and sellers are individuals who provide labor
and save money in banks.

Types of Markets Based on Influence on Price

Market Type Products Sellers  Buvers
Competitive | homogeneous  many many
Monopolistic | heterogeneous many  many

Oligopoly afew  many
Monopoly one many
Monopsony many one

Oligopsony many a few

Table 2: Types of Markets Based on Influence on Price.

Table 2 shows different markets based on product differentiation and influ-
ence on price. Influence on price increases in moving from Competitive markets
to Monopoly.

3 Economic Measurement

Flow and Stock Variables

Stock variables. Not measured with respect to time. e.g. price, wealth, in-
ventories.

Flow variables. Measured per some unit of time. e.g. production, consump-
tion, income.

Two additional flow variables:
Expenditure.
EXPENDITURE = PRICE x CONSUMPTION.
Revenue.
REVENUE = PRICE x PRODUCTION.
Prices

Nominal price. The absolute or current dollar price of a good or service when
it is sold.

Real price. The price relative to an aggregate measure of prices or constant
dollar price. It also measures prices relative to others. Price after adjust-
ment for inflation.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



4 Economic Analysis 3

CPI(Consumer Price Index). Total spending on a market basket of
goods.

Formula of inflation rate:

CPI (current year)

(Gross) Inflationrate = T {paseyeat)

Formula of real price:

Nominal price (current year)

Real price = - :
Inflation rate (base year to current year)
or ) )
; Nominal price (current year)
Real price =

CPI(current)/CPI(base)

Ezample. For instance, the average tuition of college:

Year [ Nominal Price  CPI  Real Price (base vear 1970)

1970 2,530 38.8 2,530
1990 12,018  130.7 3,569
2002 18,273 181.0 3,917

Table 3: Average Tuition of College 1970 to 2002.
Notice that from 1970 to 2002 nominal price increases by 7 times but real
price increases by 1.5 times.
4 Economic Analysis

Positive analysis. Study the relationship of cause and effect (Questions that
deal with explanation and prediction).

Normative analysis. Analysis examining questions of what ought to be (Of-
ten supplemented by value judgments).

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT

OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].
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1 Demand and Supply Curves 1

14.01 Principles of Microeconomics, Fall 2007
Chia-Hui Chen
September 7, 2007
Lecture 2

The Basics of Supply and Demand

BUYERS = DEMAND
MARKET EQUILIBRIUM
SELLERS = SUPPLY

Outline
1. Chap 2: Demand and Supply Curves
2. Chap 2: Equilibrium in the Market

3. Chap 2: Government Interventions

1 Demand and Supply Curves

Quantity Demanded and Quantity Supplied

Qp (Quantity demanded). Depends on price.

Qb = D(P). (1.1)
Qs (Quantity supplied). Depends on price.

Qs = D(P). (1.2)

Notes: 1. Market demand/supply is the sum of individual demands/supplies.

2. Assume individuals are price takers who cannot affect price.

Demand and Supply Curves

From Equations (1.1) and (1.2), draw demand curves and supply curves as
follows:

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007, MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



w

Figure 1: Supply curve. Price higher, Figure 2: Demand curve. Price

quantity supplied more. higher, quantity demanded less.
. P
O
Figure 3: Shift in supply curve. Figure 4: Shift in demand curve.

Cite as; Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



2 Equilibrium in the Market 3

Supply curve
See Figure 1 and Figure 3:
1. Change in price causes change in quantity supplied, on the graph, there

is movement along the curve accordingly.

2. Change in something other than price causes change in supply, on the
graph, the supply curve shifts.

Frample. Production cost falls — supply curve S shifts to S* (See Fig-
ure 3).

Demand curve
See Figure 2 and Figure 4:

1. Change in price causes change in quantity demanded, on the graph, there
is movement along the curve accordingly.

o

Change in something other than price causes change in demand, on the
graph, the demand curve shifts.

FErample. People’s income increases — demand curve D shifts to D7 (Fig-
ure 4).
Substitutes and Complements

Substitutes. Increase in the price leads to an increase in the demand of the
other.

FEzample (Italian and French bread). Price of Italian bread increases, de-
mand of French bread increases.

Complements. Increase in the price leads to a decrease in the demand of the
other.

Ezample (Pasta and pasta sauce). Price of pasta increases, demand of
pasta sauce decreases.

2 Equilibrium in the Market

Equilibrium state:
e No shortage
e No surplus

e Equilibrium price clears the market.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



Figure 5: Demand and Supply curves. Equilibrium state.

Refer to Figure 5. (Fy, Qp) is the equilibrium state, which is the intersection
point of the demand and supply curves.

Supply Price
Change in = Change in equilibrium
Demand . Quantity

Surplus and Shortage

Surplus. Price P; is higher than Fy and will fall down.

Shortage. Price P is lower than Py and will raise up.

Comparative Static Analysis and Comparative Dynamics

Comparative static analysis. Compares the new and old equilibrium and
not the actual path through time of the change.

Comparative dynamic analysis. Traces out the path over time.

This course will cover primarily Comparative Static analysis.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downleaded on [DD Menth
YYYY].



3 Government Interventions

[¥1]

Pl

Figure 6: Decrease in raw material prices.

Examples

Ezample (Decrease in raw material prices). Raw material prices “,— Supply
/" — Price , and Quantity " (Figure 6).

Ezample (Increase in income). Income ' — Demand ~— Price " and Quantity
" (Figure 7).
Dual shifts in supply and demand

When supply and demand change simultaneously, the impact on the equilibrium
price and quantity is determined by the size and direction of the changes and
the slope of two curves.

3 Government Interventions

How can government help sellers? Discuss two methods.

Problem Description

Assume that
Gp=10=P,

Q5=—2+P.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].
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Figure 7: Increse in income.

The original equilibrium point is

Qpo = Qso =4,

and the revenue before government intervention is:
REVENUE =Py x Qpo=06x4= 24,

The government’s goal: increase sellers’ revenue.

Price Floor

The first method: set a price floor. Assume the lowest price is set to be 8, thus:

QDZQ:

Il
2z

Qs

The revenue after using method 1 is:

REVENUE=P x @Qp=8x2=16 < 24.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



3 Government Interventions T

Subsidy

The second method: provide subsidy.
Customers get a 2 unit price refund per unit quantity bought, thus the
quantity demanded changes:

Qp=10-(P-2)=12-P.

The new intersection point is

p=0Qs =05

o DO

The revenue after using method 2 is:

REVENUE =P x Qp =Tx5=235> 24.
For this example, providing subsidies achieves the government’s goal to increase

seller’s revenue, but setting price floor does not and even makes the revenue
less.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].
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Figure 3-1: Market equilibrium with supply shift
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Figure 3-2: Perfectly inelastic demand
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Figure 3-3: Perfectly elastic demand
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Figure 3-4: Supply and demand shifts
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Figure 3-5: Impact of a producer tax
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1 Price Elasticity of Demand i

14.01 Principles of Microeconomics, Fall 2007
Chia-Hui Chen
September 10, 2007
Lecture 3

Elasticities of Demand

Elasticity. Elasticity measures how one variable responds to a change in an-
other variable, namely the percentage change in one variable resulting a
one percentage change in another variable. (The percentage change is
independent of units.)

Outline

1. Chap 2:  Price Blasticity of Demand

2. Chap 2: Income Elasticity of Demand

3. Chap 2:  Cross Price Elasticity of Demand

4. Chap 2:  Comparison of Elasticity Over Short Run and Long Run

1 Price Elasticity of Demand

Price elasticity of demand. Price elasticity of demand measures the per-
centage change in quantity demanded resulting from one percentage change

in price.
oo _ %0Qe _ G
£ = %AP ~ BE
Example Calculation
Figure 1 shows a demand curve:
Q(P)=8-2P.

When the price changes from 2 to 1, the price elasticity of demand is:

AQ 2

Q _ a1 _
Eplp=2—1=5p = =g = —1

P 2

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



1 Price Elasticity of Demand 2

"\_( Inelastic

)‘ E,=0
4 8 Q

Figure 1: Price Elasticity of Demand.

If the direction of change is opposite, from 1 to 2, then the price elasticity of
demand is:

AQ =2 1

EB|p e B

P P=1—-2 = AP — 1 == 3
P T

The two quantities are different. To solve this conflict, consider small changes

in P and @, and define:
dQ

§oR E e EQ
P = 4P — QdP’

P
Thus, at the point P = 2, the price elasticity of demand is:
Pdqg 2
EB|lpey = =—% =2 x(-2)=—1
Ples =gap= %2

Properties of Price Elasticity of Demand
1. Price elasticity of demand is usually a negative number.

2. |Ep| > 1 indicates that the good is price elastic, perhaps because the good
has many substitutes; |Ep| < 1 indicates that the good is price inelastic,
perhaps because the good has few substitutes.

3. Given a linear demand curve, Ep is not a constant along the curve. For
example, for curve in Figure 1, Fp = —oo at top portion, but zero at
bottom portion.

4. Discuss two extreme situations: |Ep| = 0, quantity independent of price
Figure 2 and |Ep| = co, quantity very sensitive to price. See Figure 3.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



2 Income Elasticity of Demand 3

Q a

Figure 2: Extreme demand elas- Figure 3: Extreme demand elas-
ticity. |£p| = 0, quantity inde- ticity. |Ep| = —oo, quantity very
pendent of price. sensitive to price.

5. The constant elasticity demand function is

Q=aP’,
since - b
Q) P P a
Ep=—<—_=abP" ' =b— =b.
P=apg WP g =Y

Refer to Figure 4.

6. How do total consumer expenditure change when the price of a good

changes?
dBxzp _ d(PQp(P)) _ aQ _ -
brp _ WP _ 4 pI2 — QU1+ ) = Q(1 5.

o If |Ep| > 1, total expenditure decreases when price increases;

o If |[Fp| < 1, total expenditure increases when price increases.
Ezample (Cell phone). People need to do business in the morning, so Ep is
low, so cell phone companies increase the rate while customers will expend

more; but Ep is high in the evening since people do not have to talk, so
cell phone companies lower the rate to encourage customer expenditure.

2 Income Elasticity of Demand

Income elasticity of demand. Income elasticity of demand measures the per-
centage change in quantity demanded resulting from one percentage change
in income. Similarly,

te)
E;=£=£@.
ir = QI

The income elasticity of demand is usually positive.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY).



3 Cross Price Elasticity of Demand 4

Figure 4: Constant Demand Elasticity.

3 Cross Price Elasticity of Demand

Cross price elasticity of demand. Cross price elasticity of demand measures
the percentage change in quantity demanded of a good (z) resulting from
one percentage change in price of another good (y).

dQ .
Egupy = —= fy 0Qs
QaPy = 3p;
(Py’ Q.’L dPu

o If y is a substitute of x, the cross price elasticity of demand is positive.

e If y is a complement of =, the cross price elasticity of demand is negative.

4 Comparison Between Elasticity Over Short Run
and Long Run

Is demand more elastic in the long run or short run?

Consumption goods. For consumption goods, the demand is more elastic in
the long run. Because people need goods for daily life and buy them
constantly, the short run demand is inelastic. Faced with high prices in
the long run, they may change habits or find more substitutes.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Dewnloaded on [DD Month
YYYY].



4 Comparison Between Elasticity Over Short Run and Long Run 5

Durable goods. For durable goods, the demand is more elastic in the short
run. Consider cars. If price of of cars increase, in the short run people
might use their current cars longer. In the long run, though, people have
to replace their cars.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT

OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].
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 \ ) ‘ 4 Due in class on September 17th ‘{e @WW Q05+ 6{— 0

1. (25 points) For cach of the following scenarios, use a supply and demand diagram to illustrate the effect of
the given shock on the equilibrium price and quantity in the specified competitive market. Explain whether
there is a shift in the demand curve, the supply curve or neither.

(a) (5 points) An unexpected temporary heat wave hits the Fast Coast. Show the effect in the ice-cream
market in New England.

(b) (5 points) The government introduces a tax on ice-cream which is paid by producers. What is the effect
in the ice-cream market.

(c) (5 points) China and Mexico are major producers of textiles. Workers in Mexico decide to go on strike.
Show the effect on the market for Mexican textiles.

(d) (5 points) Show the effect of the situation described in (¢) on the market for Chinese textiles.

(e) (5 points) Suppose the government imposes a price cap on bottled water. Show the effect in the bottled
water market.

2. (20 points) For each of the following pairs of goods, identify which one you would expect to have more
own-price elastic demand. Please explain your reasoning.

(a) (5 points) Computers (generally) vs. Apple MacBook Pro laptops.
(b) (5 points) Stereo headphones (generally) vs. hearing aids.

For each of the following goods, identify whether you would expect demand to be more (own-price) elastic
in the short run or the long run. As above, please briefly explain your reasoning.

(c) (5 points) Retail gasoline in the suburbs of Chicago.
(d) (5 points) Air conditioning units in Miami Beach, Florida.

3. (30 points) Consider the market for apple-juice. In this market the supply curve is given by Qs =
10P; — 5P4 and the demand curve is given by @p = 100 — 15P; + 10Pr , where J denotes apple juice, A
denotes apples and T denotes tea.

(a) (7 points) Assume that P, is fixed at $1 and Pr = 5. Calculate the equilibrium price and quantity in
the apple juice market.

(b) (7 points) Suppose that a poor harvest season raises the price of apples to P4 = 2. Find the new
equilibrium price and quantity of apple juice. Draw a graph to illustrate your answer.

(c) (8 points) Suppose P4 = 1 but the price of tea drops to Pr = 3. Find the new equilibrium price and
quantity of apple juice.

(d) (8 points) Suppose Py = 1, Pr = 5, and there is a price ceiling on apple juice of P; = 5. What is the
excess demand for apple juice as a result? Draw a graph to illustrate your answer.

4. (25 points) You have been asked to analyze the market for steel. From public sources, you are able to
find that last year's price for steel was $20 per ton. At this price, 100 million tons were sold on the world
market. From trade association data you are able to obtain estimates for the own price elasticities of demand
and supply on the world markets as —0.25 for demand and 0.5 for supply. Assume that steel has linear
demand and supply curves throughout.

a) (10 points) Solve for the equations of demand and supply in this market and sketch the demand and
supply curves.

b) (15 points) Suppose that you discover that the current price of steel is $15 per ton and the current level of
worldwide sales of steel is 150 million tons. The most recent elasticity estimates from the trade association
this year are —0.125 for demand and 0.25 for supply. Describe the change in the supply and demand curves
over the past year using your diagram from part a). What sort of event(s) might explain the change?
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14.01 Fall 2010 ﬂh&wﬂ/_)

Problem Set 1
Due in class on September 17th

1. (25 points) For each of the following scenarios, use a supply and demand diagram to illustrate the effect of
the given shock on the equilibrium price and quantity in the specified competitive market. Explain whether
there is a shift in the demand curve, the supply curve or neither.

(a) (5 points) An unexpected temporary heat wave hits the East Coast. Show the effect in the ice-cream
market in New England.

The temporary heat wave shifts the demand curve to the right from D to D’. As a result equilibrium price
and quantity both go up.

Price

Q' Quantity



(b) (5 points) The government introduces a tax on ice-cream which is paid by producers. What is the effect
in the ice-cream market.

The supply curve shifts up from S to S’ by the amount of the tax. As a result the equilibrium price increases
and the equilibrium quantity decreases. However, the rise in the equilibrium price from P to P’ is smaller
than the tax.

Price

Qo Q Quantity

(c) (5 points) China and Mexico are major producers of textiles. Workers in Mexico decide to go on strike.
Show the effect on the market for Mexican textiles.

The supply curve for Mexican textiles shifts to the left. This results in a higher equilibrium price and lower
equilibrium quantity in the market for Mexican tex- tiles.

(d) (5 points) Show the effect of the situation described in (c) on the market for Chinese textiles.

The demand curve for Chinese textiles shifts to the right. This results in a higher equilibrium price and
higher equilibrium quantity in the market for Chinese tex- tiles.

(e) (5 points) Suppose the government imposes a price cap on bottled water. Show the effect in the bottled
water market.

If the price ceiling P~ is set below the equilibrium price P then there will be a shortage of ice-cream in the
amount of )7 — 2 and hence ice-cream will be rationed. If the price ceiling is above the equilibrium price
then there is no effect.



- 3
Price

e
D& \

Q@ Q Q  Quantity

D

2. (20 points) For each of the following pairs of goods, identify which one you would expect to have more
own-price elastic demand. Please explain your reasoning.

(a) (5 points) Computers (generally) vs. Apple MacBook Pro laptops.

Apple MacBook because it is a specific brand and has more substitutability.

(b) (5 points) Stereo headphones (generally) vs. hearing aids.

Stereo headphones since they tend to be less of a necessity good than hearing aids.

For each of the following goods, identify whether you would expect demand to be more (own-price) elastic
in the short run or the long run. As above, please briefly explain your reasoning.

(c) (5 points) Retail gasoline in the suburbs of Chicago.
More price elastic in the long-run because people cannot effectively adjust to necessity goods like gasoline

in the short-run, while in the long-run, people can substitute it with electricity (hybrid cars), diesel, public
transportation etc.

(d) (5 points) Air conditioning units in Miami Beach, Florida.

More price elastic in short-run because there are other good substitutes in the short-run such as fans. If
there were a sudden increase in the price of A/C units, people could delay their purchase of a unit for a few
days or weeks. But in the long run, there is no good substitute for A/C.

3. (30 points) Consider the market for apple-juice. In this market the supply curve is given by Qs =
10P; — 5P4 and the demand curve is given by @p = 100 — 15P; + 10Pr , where J denotes apple juice, A
denotes apples and T denotes tea.

(a) (7 points) Assume that P4 is fixed at $1 and Pr = 5. Calculate the equilibrium price and quantity in



the apple juice market.

We have the system of equations @ = 10P; —5-1 and @ = 100 — 15P; + 10 -5 . Solving for Py and @ we
get that Py = 6.2 and Q = 57.

(b) (7 points) Suppose that a poor harvest season raises the price of apples to P4 = 2. Find the new equi-
librium price and quantity of apple juice. Draw a graph to illustrate your answer.

We now have to solve the system: @ = 10P; — 10, @ = 150 — 15P; . Solving for P; and @ we get that
P; = 6.4 and Q = 54. In a supply and demand graph, the supply curve shifts to the left resulting in the
higher equilibrium price and lower equilibrium quantity.

4
Price

Q Q Quantity

(c) (8 points) Suppose P4 = 1 but the price of tea drops to Pr = 3. Find the new equilibrium price and
quantity of apple juice.

Q=10P; -5, Q=130—15P; . P; =54, Q = 49.

(d) (8 points) Suppose P4 = 1,Pr = 5, and there is a price ceiling on apple juice of P; = 5. What is the
excess demand for apple juice as a result? Draw a graph to illustrate your answer.

Note that the price ceiling will be binding since the equilibrium price from (a) is PI = 6.2. Plugging the
price ceiling level into the supply and demand equations we get that Qs = 45 and Qp = 75. Hence, there
will be excess demand for ice- cream of Qg = 30 . The graph in Question 1(e) shows the identical case as
the one here.

4. (25 points) You have been asked to analyze the market for steel. From public sources, you are able to
find that last year’s price for steel was $20 per ton. At this price, 100 million tons were sold on the world
market. From trade association data you are able to obtain estimates for the own price elasticities of demand
and supply on the world markets as —0.25 for demand and 0.5 for supply. Assume that steel has linear
demand and supply curves throughout.

a) (10 points) Solve for the equations of demand and supply in this market and sketch the demand and
supply curves. Assume that this is a competitive market and assume that demand and supply are linear.

Thus, X¢ = a — bP and X* = ¢+ dP. We know from the equation for own price elasticity of demand that
dX Px _ bfﬁ s _bﬂ

Eqxpy = _dPx = - ix 100 = —0.25.

Solving for b, then, we have b = 1.25. Substituting back into the equation for demand, X¢ = a — 1.25P



or 100 = a — 1.25(20). Solving for “a” we have a = 125. Hence, the equation for last year’s demand is
X% =125-125P.
We know that the price elasticity of supply is

dX* Py _ 20

Barss= gpe 3 =Yg =25

Solving for d, then, we have d = 2.5. Substituting back into the equation for supply, X, = ¢ 4+ 2.5P or
100 = ¢+2.5(20). Solving for ¢, we have ¢ = 50. Hence, the equation for last year’s supply is X; = 504-2.5P.

b) (15 points) Suppose that you discover that the current price of steel is $15 per ton and the current level of
worldwide sales of steel is 150 million tons. The most recent elasticity estimates from the trade association
this year are —0.125 for demand and 0.25 for supply. Describe the change in the supply and demand curves
over the past year using your diagram from part a). What sort of event(s) might explain the change?

Using the same functional forms as in the first part of the answer, with the new data we have that Xy = a—bP
becomes 150 = ab(15). Our equation for elasticity of demand yields

dX Px Py 15
EQypy = —— = = —b—2 = —p— = —0.125.
QxPx = aPx X X 150
Solving for b yields b = —1.25. Substituting this value for b into the equation for (linear) demand, we have

150 = a1.25(15) or @ = 168.75. Hence, X% = 168.751.25P.
For supply, we have X® = ¢+ dP or 150 = ¢ + d(15). The equation for elasticity yields
dX*® Px 15
E = ——=d— =0.25.
QxPx =GPy KXo~ “15g 0
Solving for d yields d = 2.5. Substituting this value for d into the equation for linear supply, we have
150 = ¢+ 2.5(15) or ¢ = 112.5. Thus, X = 112.5 + 2.5P.

The demand and supply have kept the same slope as last year, but the intercepts have changed for both
curves: demand and supply have shifted out. The demand shift could occur with any number of factors that



increase the willingness to pay for steel at any given price, such as an increase in income, an increase in the
price of other (substitute) materials, or the increase in demand for a good that requires steel as an input, like
cars. The supply shift could occur with any of a number of factors that increase the willingness to produce
steel for the markets at a given price, such as an increase in the number of firms that sell steel, or a decrease
in the prices of inputs required to produce steel (such as steel workers wages).



F{eu:{cbﬁon 7, O{A"

| Pie pladtilh of Jomny
' elas}'tdk/ of 5’(’{"7
2 Bttt o faxes on equalboum PrQl

q P1
e
Mow Q, chmdes v/ F(L;Peof' b pflce_
¢, Oty a4y
%ﬂ Prug :L ,ﬂqﬂ_ - Cl,’%uf/
ég A Q df Q

Qg= 24-2p
(What % 60 4} P;2

pl’ﬁ Ca(c G . {59
at -3

@:c_i_@ - a,.3-~ =
0 Jp%‘*z 1% ’[’L”

Oég £ W [nf, -
0o~ ( last és | |
by 7 - elasti 0 Peteel, welhie [ 1

b= =08 pectedl, e Lasfs, If?



0
Ofl d Un@a(\ (lemwi IR

Rz 4=CP a,h 20

én(%) :’l

M\wl Ot\)o‘ﬁ' noa {‘M@N g‘ﬁf‘\qd, 0/[\/&,,,\

*\DO{'GASM To LM, Conslunt e‘q{,[f}oﬂy

.
(ﬁn‘g‘@“'%:( 5 W oo 24

J e e Thot follow That

0 A=A F¢



(an a(éo Ca(cu(ah? €lash\”7 Vs ;ﬂCom(;
ol 9ood (C(‘oss Ff‘zce 0 645136*"})
A% th/ﬂﬂﬁb’j
A o/,, (V,)r‘tco— of Anoller goad)

() C‘Dmp)emw b

" 70 gfbbﬂMLEj
lonmich  pork 4 bt v elashe'ty

7‘ F (‘tul E lowﬂb 9( ,(JPP],T

Y %ﬁiiﬁd@, ]
% pcuce



@%%E
“tiet &
o '8 1“1% on QQUdI;b/;Vm )O},Q
bt in o = ad VQ[OM’? foy
~Propol thona]  to W:ce
e Ompliafed o calylule
onGas wUS o (!
= (it tax
:}?@Ch Galn 204 vep
X M‘J‘fd b P?ZLQ

00:2%—2P
Qs" 12 +77P
24-20=17 +7°
Ps 1 5 Q= 1Y

Coe
TSI
“?/3

j‘: I - (OHLLHJ F/Dq Pmd
AL

bl by -y

% ke b@pw
) K as %o e
&=l vofp-v) et

LNJ( Congyper I\all; ﬁ [:)a
as behre A, kg Lo b

Pfico

j?/‘% game Q



/
L view fon Corgur
i gviw from P“’“”

@ Qe from  Jax

e 29 =2

QS: [2 F’Z(P‘\T)

24 =1 = I3 +2(P-T)
AR REERT
A

Cq\/ AWB/WP SRV Qa’ :17

P(ice 9“{7 wosts by half dllar
P oduter e Sl (07 hal{  Lllas



Per‘e&(, \
et ("

SN S
i a
0%

Qg (P) <

,,,
dp
o - dos
¥ 4P
i, Iy

P(:Q 5{&75 ﬂL gam
Prodgers can + /m&s a “’”ﬁ P”"Ct nreas ¢
//\I«Vé‘{' Swallow “’

Pfo;l,uc{d Can  pass a,lﬂﬂg ﬁt ptie fix



W do e
d¥ ;”’ Q 47
0 D I p A
i el S
p
With e 5upph Fomad ~ ths o [ds BUel whas
N p

% :Ji W1 Pric@_ o3 Mc{l A pflce L{w}J
P s oof o gy

e ¥
I‘fl Gdme of a fav ~
“longumer, 2 amd . ﬂ\(} h( Pr‘(q r“(sea "‘/ (espedt D)

-0 o
%'@adjx

J—a,x



05 Gy Pl s
HOW rfl\/(}i\ A& Corgumer W‘m'ls f fw/’)
What Wl congns o 7
L (QMf Pm(o{ D)
”PE(&)( O 890& o thf“
Lo bodget  Gonshrainks

~O0ems  hase  fimited 4
2‘ (onswmer — Choice

~Consumts waat  fo mM.fml”ﬂ-e ﬂL "mf “"/ futed ﬁ

’!ha.\, not a\wp ke il ol
"}mpulgg’ 'udmzqﬂ} o 60‘145 aly debt (c'grwf:fj L\J({ﬂ@})
~ hod 1o boow all of 1, Cfao\wg
‘TCGM behutos|  poanls
‘P5YCM037
~ oo wp Sinphly i+ fioay

Gﬂsdnﬁr Pre FW"(C?}

M@/[J.ejr baslet- O 6}33‘/1{;‘ gﬂu}o [ﬂnd q,fcj) QF {pcu!l[crc //Ft!mé

}Q':r (O |
oot Jocide o W’%@ Mty Cood ¢ Jolhe,

UﬂHﬁ {’o l)d)f ea&(l M Mf‘,
h Malxt]ﬂlzat WE,” b(%‘@




©

2 bdb[tc Aséumpl fons

_—

L Comolgfe-@ss
~Congnss Can compa + rank gl haglets
2 T/’dﬂé/hu

Lé /4()9 and RZC fl@" 446
5. Mo i boter e

lgrxormg )aad 390&5 H;L a,r PQH(M

lQ not qa \ahm

;_I}é‘tfﬁ’f?n(e Q/ﬂﬂ//
Al o (ol of moet baslds Bot poide e seliets,
~PErson iy Jfgoquat anorg Tl haslts

Ctoh} )
. e C7A
\ F B rc
Fod bt ot eaow
@bov}' p/E,Fjé
V/" hdd, ’M{ﬂ
Y0, <
A Oty dbow + fo i
M ?} ‘



@ M@«c@ "Wb

ot of o uies
” otlong eah e e pen s« difom,
“(an not ok

N

dossad oy e ' ot (bl oboies)
Mg Rabe o Shelitdin

“Meox Omt of clomj Gorgore. will g‘m vp for 1 wlr fad

Tond

- W‘Hm\ S dm{ '{o q‘u/e vip
s b o o
lover t“m‘“““biﬂldﬂ Mafg'ma,l o of  substiviion



%)

Pocfedt Chglibbes Podto- (ompleseats
?‘Bq 4
K y
ol §
5 3
1 ) 2
AN 1
N Ch
! 6( aage s ) 3
rht shog

Mécgial oo of st in @ 4) {
= Conglaq)- O et
¢ a7 Ut ghog

§ho
but oly ryad 9 ot hoes i

wll g Wb D et choo
Cor Mmoo réﬂ‘l! Ghoos

Bal o b more
— 59 hﬁﬁe 5 lese ls  more
o0 fale ghot coelse 9 ¢ lean a/}r/ Abosots comova
i
fod[, @ & Lo pels desice, Sabisfoctn, rogd, elC
U‘l(!“{»\/ Gj\ohoﬂ 0,55{!3115 a )‘W&l of UHH‘{ o dch
Mocle b baslel
.__‘ k
ler «(F ()< F 20
"fa&[ffmaf to fVEf’yf’h:'j L\q“:’ﬁ Sdve. ¢/
~ humbers onlz Cou rqn\«‘mq



G)
OFJMI \/$ Ca/r“rtw} ()H'HL\/

“”f&\im, *gemm\‘es A (cm'a}/@ of basMS

“does ot wdiate  how meh o poleed b anathy, (ﬁ)
" Mmbers e $0pe e abikry
(f iy (n gereral T/ pesin fvf}%‘}”ff;}
= Cardlul ~can desahg b poch one baslet b pectied o ofhy,

o What v T aumbers ity now”:

.-]Wi" -r\umbe(s J,o/HL red”r }/Ie},o 7W CﬂMpWC
o will anly g Abat T rany (Ofd;m))



[ e 1%

(o s Legd Ut ””\Z mg\xim‘iicc“ﬂq
- Prefﬁf%ej {- )
"lwchM* COfbfm)Ah ) wla‘ b of gools

5 Oplag)
~ (nghatlgd  ma imt ko~

) ﬂmis eablol yﬁtf\)
B wn by e, oy nslon

oip b ot e llahe

() Preferene,  cissomplions

@ UHI«H‘Y fungbon Math  mody

@ Budget  Conglry
Viok foda,

of  (ongumi/ p/@krm)

@ (Omplef{resj “\/ou can dt[n;g fe” Vuhldx ‘(a lf)eHL'f
“MUSE b gy 9\13311 PW{'WM

TGt by gt gy

@DYthb%f D AP ad BLC e AcC
@ Non ~gq¥igkipn mee (g alw% e her

WV ngver vl ton down  ynare

TG ot e et L muk, bt alengs 7 ()



@ Enéffe%@ ((/(t/a)

e pefeve maps
““ﬂfclphlca) fepmwhh'm of Pf 6@/&49)

!

_J&lftﬁ}m ( P:?:’t& or /Vth‘% w/ @Hng

?; See "{‘\ 9(’4,0\']

/
/
7

%

L{ Zte?« P(‘pg)ef“gj

@ Prfer Htglvef n d«tfhfm& Cuves,

% da fo ron s atation




“dogs ot memn Wh‘hj i heceat ] 7
SV ) PN Y
Uty dey AN gy fhlmj

\9"[7 O g~ ust anlk
= hot Café‘{aa,

Slan't Gay abgtl o hafpr Voo iy be
m@%l Otlity
~hon uAliby CMngu | Cach add. ot
~duiitle of it
W hae P22y
AR
M of Mefrne Maps

takage 5 magial cat of sukshilution

N‘O\S = _O_E, = é)ope t[ad»)%/fn{(i (Ui
AN
~ (AR \/OJ ae

> L hi e
IR T T
“Hade off by alloafly  hdgl



Grapr 9~
fally sl movg‘m\ uHHry D v fewer v lat

_ o R .
M‘b\ )E have H ,o-t%aﬁ/f A w;”mj f q'w

e p (or dn  oghm o

\___WNM ik have ) [3‘(%%@, ' ﬂ\oule‘) I(c(, [{W

ha Ay Pl dad— T et ol o

W e wove

MS T Q.P/ 5 /VUI,@ (Yra;cfs)
M e
Mﬂf ()z ~ouat'5)

ﬂf‘l”ﬂ:ru’ uﬂ”iy 5 4 O fungh
for q\/a.,mz
Yo 9t o rogy t |
My )
" @ P S My

Yoo mp dom T ot

(s

\
€55 P‘Zé‘q

s

~ oty hot Goun} addiction



eZZIJ

Figure 4-1a: Pizza/movie preferences
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Figure 4-1b: Indifference curves
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Figure 4-2: Upward-sloping indifference curve
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Figure 4-4: Diminishing marginal utility
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Figure 4-5: Diminishing marginal utility for U = sqrt(P*M)
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Figure 4-6: Indifference curve and MRS




1 Price Elasticity of Supply 1

14.01 Principles of Microeconomnics, Fall 2007
Chia-Hui Chen
September 12, 2007

Lecture 4

Price Elasticity of Supply; Consumer
Preferences

Outline
1. Chap 2: FElasticity - Price Elasticity of Supply

2. Chap 3: Consumer Behavior - Consumer Preferences

1 Price Elasticity of Supply

Price elasticity of supply. The percentage change in quantity supplied re-
sulting from one percentage change in price.

S P dQs

Ep = Qs _
< D - IP — . .
(? Qs dP

In the short run, if price increases, firms will want to produce more but cannot
hire workers and buy machines immediately, thus the supply is less elastic. In
contrast, supply is more elastic in the long run.

Ezample (Example in Elasticities of Demand). Assume the quantity demanded
is
QP =14-3P+1+2Ps— Pc.

e P - Price

e [ - Income

e Pg - Price of substitute

o Pc - Price of complement

Calculate ER, E;, Egp, and Egp, when P=1,1 =10, Ps =2 and Pg = 1.
Solution:
Given the values of variables, the quantity demanded is:

OF =14 -3x14+10+2%x2—1=24.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007, MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



2 Consumer Preferences

b2

The elasticities are

P dQp 1 1
ED:— = — —_ [P
P=opap — =%
_1dQ_10 5
'=eer " @ -1

Ps dQ 2 1

== — X 2=

Eqrs QdPs 24 °"
Pe dQ 1 1
L ... N R P
ore = Haps — 31 X V=5

2 Consumer Preferences

. Consumer preferences
Consumer behavior { P

Budget constraints
e What amount and types of goods will be purchased.

e Origin of demand, how to decide demand.

Topics
1. Preference
2. Indifference Curve, Marginal Rate of Substitution (MRS)
3. Utility Functions

Preference
Notation
o A = B: A is preferred to B.

¢ A~ B: A is indifferent to B.

Basic assumptions for preferences

e Completeness - can rank any basket of goods.
(always possible to decide preference or indifference)

e Transtivity - A=B and B>C implies A= C.

This assumption seems obvious, but can have contradiction (see example
below).

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT

OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



2 Consumer Preferences 3

Property I Property 11  Property 111

Good A 3 1 2
Good B 2 3 1
Good C 1 2 3

Table 1: Example of contradiction of transitivity.

Ezample (A contradiction of transtivity). Chart below lists 3 goods and
3 properties, assume that people will prefer one to another if 2 properties
are better. Table 1. Actually A - B, B > C and C » A - this loop
contradicts the assumption.

e Non-satiation - more is better. (Monotonicity) Assume we discuss goods,
since in general, more is not always better.

e Convexity - given two indifferent bundles, always prefer the average to
each of them. In Figure 1, the average point C is more preferred to A or
B.

Figure 1: Convexity of indifference curve.

Indifference Curve, Marginal Rate of Substitution (MRS)
Properties of indifference curves

e Downward sloping: if not, non-satiation violated. Refer to Figure 1.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY).



2 Consumer Preferences 4

N W oK
“on

I\

123 x iy &y
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Figure 2: Compare the Shapes of Indifference Curve.

e Cannot cross: if not, non-satiation and transitivity cannot be satisfied
simultaneously. In Figure 1, assume there is another indifference curve
through A and D.

A~BA~D= B~ D.

However,
B~D

in this figure. Contradiction exists.
e Shape: describes how willing one is to substitute one good for another.
See Figure 2.
Marginal rate of substitution (MRS)

Marginal rate of substitution (MRS). How many units of ¥ one is willing
to give up in order to get one more unit of X.
Ay —dy
Az dx

People prefer a balanced basket of goods.

e MRS decreasing.

e Preferred set is convex.

e The left one in Figure 2 makes more sense in the real world.
Perfect substitution. MRS is constant.

Perfect complements. Indifference curves are shaped as right angles.

Erample (Perfect complements). Buying shoes. People need both the left one
and the right one.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY).
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Figure 3: Perfect Substitution and Perfect Complements.

Figure 4: Indifference Curve with Utility Function u(z,y) = zy.

Utility Functions

Utility function. Assigns a level of utility to each basket of consumption.

i

Ezample (A sample utility function).
u(x,y) = zy.
For example, (5,5) is indifferent to (25,1) and (1,25).

Ordinal utility function. Ranks the preferences, but does not indicate how
much one is preferred to another.

Cardinal utility function. Describes the extent to which one of the bundles
is preferred to another. Only the ordinal utility function is required in
this course.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT

OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY]:
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Figure 5-1: Budget constraint
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Figure 5-2: Increase in the price of pizza

6 F— 16P + 8M = 96
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Figure 5-3: Decrease in income
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Figure 5-4: Budget constraint and indifference curves

Budget constraint: 8M + 16C = 96
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Figure 5-5: Corner solution

Budget line




1 Utility Function, Deriving MRS 1

14.01 Principles of Microeconomics, Fall 2007
Chia-Hui Chen
September 14, 2007

Lecture 5

Deriving MRS from Utility Function, Budget
Constraints, and Interior Solution of
Optimization

Outline
1. Chap 3: Utility Function, Deriving MRS
2. Chap 3: Budget Constraint

3. Chap 3:  Oplimization: Interior Solution

1 Utility Function, Deriving MRS

Examples of utility:

Ezample (Perfect substitutes).

Ulx,y) = ax + by.

Ezample (Perfect complements).

U(zx,y) = min{ax, by}.

Ezample (Cobb-Douglas Function).

Ulx,y) = Axbye.

Fzample (One good is bad).

U(z,y) = —ax + by.

An important thing is to derive MRS.

MRS = _4Y =
dx

Slope of Indifference Curve)|.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Menth
YY¥Y].



1 Utility Function, Deriving MRS
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Figure 1: Utility Function of Perfect Substitutes
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Figure 2: Utility Function of Perfect Complements

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007, MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
¥YYY].



1 Utility Function, Deriving MRS
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Figure 3: Cobb-Douglas Utility Function

o Ulx,y)=-ax+by=Cons!

Figure 4: Utility Function of the Situation That One Good Is Bad

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT

OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



2 Budget Constraint

Because utility is constant along the indifference curve,

u = (5,9(z)) = C, =
du  dudy
— + ——— T ’:,k
or  Oydr
dy
doe  2u°
Thus,
MRS = 22,

Ezample (Sample utility function).

u(z,y) = zy".
Two ways to derive MRS:

e Along the indifference curve

Thus,

e Using the conclusion above

MRS =

2 Budget Constraint

The problem is about how much goods a person can buy with limited income.

Assume: no saving, with income /, only spend money on goods x and y with
the price P, and F,.

Thus the budget constraint is
Pr-z+P,-y< 1.
Suppose P, =2, P, =1, I =8, then

2r+y <8

The slope of budget line is
dy Py
de P,

Bundles below the line are affordable.
Budget line can shift:

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



2 Budget Constraint

Figure 5: Budget Constraint
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Figure 6: Budget Line Shifts Because of Change in Income

Cite as: Chia-Hui Chen, course materials for 14,01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month



3 Optimization: Interior Solution 6
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IMigure 7: Budget Line Rotates Because of Change in Price

e Change in Income Assume [’ = 6, then 2z +y = 6. The budget line shifts
right which means more income makes the affordable region larger.

e Change in Price Assume P, = 2, then 2z + 2y = 8. The budget line

a
changes which means lower price makes the affordable region larger.

3 Optimization: Interior Solution

Now the consumer’s problem is: how to be as happy as possible with limited
income. We can simplify the problem into language of mathematics:

aPy +yP, <1
max U(x, y) subject to 20
T,y
y=0

Since the preference has non-satiation property, only (z,y) on the budget line
can be the solution. Therefore, we can simplify the inequality to an equality:

zPp+yPy, =1

First, consider the case where the solution is interior, that is, @ > 0 and y > 0.
Example solutions:

e Method 1

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downleaded on [DD Month
YYYEY].



3 Optimization: Interior Solution 7

Figure 8: Interior Solution to Consumer’s Problem

From Figure 8, the utility function reaches its maximum when the indif-
ferent curve and constraint line are tangent, namely:

E dufdz .
Pa _ ppg = 240% _ Ua
P, du/dy  uy,
- If
Py g
Py " uy
then one should consume more ¥, less .
- If
]_)ZL‘ lLI
Py " uy’

then one should consume more x, less y. Intuition behind 1—;‘- = MRS:
w

ﬁr is the market price of « in terms of y, and MRS is the price of = in

telrms of y valued by the individual. If P,/P, > MRS, z is relatively
expensive for the individual, and hence he should consumne more y.
On the other hand, if P,/P, < MRS, x is relatively cheap for the
individual, and hence he should consume more .

e Method 2: Use Lagrange Multipliers

L(.’L’,y, )‘) = '.'_,L(.’L',y) = ’\(:U-P:L' o= ZUPy == I)

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT

OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



3 Optimization: Interior Solution 8

In order to maximize u, the following first order conditions must be satis-

fied:
dL Uy
—_— = 0 ——2 —_— = ,\‘
dx P '
dy P,
AL
E\——U=>.LPI+yP_,,—I:O.
Thus we have
Pr ug
P, - iy
e Method 3
Since x P, +ybB, +1 =0,
I—aP,
y=——
Y P,

Then the problem can be written as

I—2F;
maxu(z,y) = u(z, ——
z,

.y P, )-

At the maximum, the following first order condition must be satisfied:

7] B,
Uy + U,y(a—'l:') = Uz + uy(f};) =
4 [
B
PJ: _ u:l?
P, i Uy

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT

OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].
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14.01 Fall 2010 s

Problem Set 2 - m 7'7( / 75-

Due in class on September 24th

1. (10 points) Annie and David are painting their apartment. At the paint store, David says he prefers
Canary Yellow to Bumblebee Yellow, Lime Yellow and Crayola Yellow. Annie finds new paint samples and
asks David to compare Canary Yellow to School Bus Yellow and to Sunrise Yellow. David prefers Sunrise
Yellow to Canary Yellow and prefers School Bus Yellow to Canary Yellow. le also prefers Sunrise Yellow

to School Bus Yele store is out of Sunrise Yellow, so they buy School Bus Yellow and paint their

apartment with it. then insists that they go back, buy Lime Yellow and repaint the apartment.
True/False/Uncertain: David has rational preferences (as we define them).

2. (20 points) In each of the following examples, a consumer purchases just two goods: = and y. Based on the
information in each of the following parts, sketch a plausible set of indifference curves (that is, draw at least
two curves on a set of labeled axes, and indicate the direction of higher utility). Also, write down a utility
function u(x,y) consistent with your graph. Note that although all these preferences should be assumed to
be complete and transitive (as required for utility representation), not all will be monotone.

(a) (4 points) Jessica enjoys bagels @ and coffee y, and consuming more of one makes consuming the other
more enjoyable.

(b) (4 points) Plamen loves Mocha Swirl ice cream z, but he hates mushrooms y.
(c) (4 points)Jennifer likes Cheerios z, and neither likes nor dislikes Frosted Flakes y.
(d) (4 points) Edward always buys three white tank tops x for every pair of jeans y.

(e) (4 points) Nancy likes both peanut butter = and jelly y, and always gets the same additional satisfaction
from an ounce of peanut butter as she does from two ounces of jelly.

3. (20 points) A consumer’s preferences are representable by the following utility function:

u(z,y) = x* +y.

(a) (10 points) Obtain the MRS of the consumer at an arbitrary point (z,y), where z > 0 and § > 0.

(b) (10 points) Suppose the price of the second good is 1, and the price of the first good is denoted by p > 0.
If the consumer’s income is m > 0, obtain the optimal consumption bundle of the consumer (in terms of
m and p). [Caution: make sure you cover cases in which m is relatively low as well as cases in which m is
relatively high.]

4. (25 points) It is exactly 24 hours before Lauren’s physics final, she has an economics final directly after
the physics final and has no time to study in between. Lauren wants to be a physicist, so she places more
weight on her physics test score. Her utility function is given by

u(p,e) = 0.6ln(p) + 0.4in(e),

where p is the score on the physics final and e is the score on the cconomics final. Although she cares
more about physics, she is better at economics; for each hour spent studying economics she will increase her
score by 3 points but her physics score will only increase by 2 points for every hour spent studying physics.
Studying zero hours results in a score of zero on both subjects (although In(0) is not defined, assume her
utility for a score of zero is negative infinity).

(a) (5 Points) What constraints does Lauren face in her test score maximization problem?

(b) (5 Points) How many hours should Lauren optimally spend studying physics? How many hours studying
economics? (hours are divisible)

(¢) (5 Points) What economics and physics test scores will she achieve (i.e. what are e* and p* )?

(d) (5 Points) What utility level will she achieve?

T gt s
A Poor 6(1,1({0

Won after
9oy 1o 0N



(e) (5 Points) Suppose Lauren can get an economics tutor. If she goes to the tutor she will increase her
economics test score by 5 points for every hour spent studying instead of 3 points, but will lose 4 hours of
study time by going to the tutor. She can not study while at the tutor, and going to the tutor does not
directly improve her test score. Should Lauren go to the tutor?
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14.01 Fall 2010
Problem Set 2
Due in class on September 24th

1. (10 points) Annie and David are painting their apartment. At the paint store, David says he prefers
Canary Yellow to Bumblebee Yellow, Lime Yellow and Crayola Yellow. Annie finds new paint samples and
asks David to compare Canary Yellow to School Bus Yellow and to Sunrise Yellow. David prefers Sunrise
Yellow to Canary Yellow and prefers School Bus Yellow to Canary Yellow. He also prefers Sunrise Yellow
to School Bus Yellow. The store is out of Sunrise Yellow, so they buy School Bus Yellow and paint their
apartient with it. Davod then insists that they go back, buy Lime Yellow and repaint the apartment.

True/False/Uncertain: David has rational preferences (as we define them).
False. He violates transitivity.

2. (20 points) In each of the following examples, a consumer purchases just two goods: @ and y. Based on the
information in each of the following parts, sketch a plausible set of indifference curves (that is, draw at least
two curves on a set of labeled axes, and indicate the direction of higher utility). Also, write down a utility
function u(z,y) consistent with your graph. Note that although all these preferences should be assumed to
be complete and transitive (as required for utility representation), not all will be monotone.

(a) (4 points) Jessica enjoys bagels © and collee y, and consuming more of one makes consuming the other
more enjoyable.

Utlxy) = xy

Direetion of preference (more is better)




(b) (4 points) Plamen loves Mocha Swirl ice cream z, but he hates mushrooms .

U(x,y) = x-y

Direction of preference

(c) (4 points)Jennifer likes Cheerios @, and neither likes nor dislikes Frosted Flakes y.

Uixwi=x

Direction of prefercce

(d) (4 points) Edward always buys three white tank tops x for every pair of jeans y.



Uix.y)= min(x, 3¥)

Y

Direction of preference

(e) (4 points) Nancy likes both peanut butter = and jelly y, and always gets the same additional satisfaction
from an ounce of peanut butter as she does from two ounces of jelly.

U(x.y) = 2x+y where U<t
Jelly

4

b2

Peanut Butter

3. (20 points) A consumer’s preferences are representable by the following utility function:

u(z,y) =27 +y.

(a) (10 poinis) Obtain the MRS of the consumer at an arbitrary point (Z,¥), where > 0 and 7 > 0.

1

1
/ =2t "
MRS =

|
Bl=

B =



(b) (10 points) Suppose the price of the second good (y) is 1. and the price of the first good () is denoted
by p > 0. If the consumer’s income is m > 0, obtain the optimal consumption bundle of the consumer (in
terms of m and p). [Caution: make sure you cover cases in which m is relatively low as well as cases in which
m is relatively high.]

The consumer solves max % + y s.t. pr+y = m. We look for stationary values of the lagrangian L =
1 - - .
x% +y+ AMm — pz — y). The first-order conditions for stationarity are

OL 1 _a
= -z 2-Ap=0
oz 2 P
oL
— = 1-A=0
dy
oL 0
— = m-pr—y=
N pr—y
Combining the first two equations above gives _’_11_ = p,or ¥ = # Substituting =™ into the budget
2z2 & i
constraint gives y = m —pr® =m — %p
Case 1): m > __117=>:1:' = Tll;g andy:m.—‘-l% > 0.
Case 2): mﬂﬁé:u':%alldy:ﬂ.
Graphically,
y
(0,0) /‘l X
(m/p,0)

4. (25 points) It is exactly 24 hours before Lauren’s physics final, she has an economics final directly after
the physics final and has no time to study in between. Lauren wants to be a physicist, so she places more



weight on her physics test score. Her utility function is given by
u(p, e) = 0.6ln(p) + 0.4in(e),

where p is the score on the physics [inal and e is the score on the economics final. Although she cares
more about physics, she is better at economics; for each hour spent studying economics she will increase her
score by 3 points but her physics score will only increase by 2 points for every hour spent studying physics.
Studying zero hours results in a score of zero on both subjects (although In(0) is not defined, assume her
utility for a score of zero is negative infinity).

(a) (5 Points) What constraints does Lauren face in her test score maximization problem?

Hp+H, <24
Hp>0,H, > 0.

One might also consider production constraints:
p=2H,,e=3H,.

(b) (5 Points) How many hours should Lauren optimally spend studying physics? How many hours studying
economics? (hours are divisible)

maxp,0.6In(2 x (24 — H,)) + 0.4In(3H,)

2 1

F.OCO6%X ———= =03 x —

= OCOﬁde_ﬂ{e 0‘3><Hc
— H, =9.6,H, =144

(c) (5 Points) What economics and physics test scores will she achieve (i.e. what are e* and p* )?

(d) (5 Points) What utility level will she achieve?

u(p, e) = 0.6In(p) + 0.4ln(e) = 3.36

(e) (5 Points) Suppose Lauren can get an economics tutor. If she goes to the tutor she will increase her
economics test score by 5 points for every hour spent studying instead of 3 points, but will lose 4 hours of
study time by going to the tutor. She can not study while at the tutor, and going to the tutor does not
directly improve her test score. Should Lauren go to the tutor?

maxyp, 0.6in(2 x (20 — H,)) + 0.4ln(5 x H,)
F.O.C.06 x

2 0.4
40-2H, H,
= H.=8,H,=20—H, =12

e =40, p = 24, u(24, 40) = 3.38

Lauren has higher utility when she goes to the tutor, so she should go.
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1 Corner Solution of Optimization 1

14.01 Principles of Microeconomics, Fall 2007
Chia-Hui Chen
September 17, 2007

Lecture 6

Optimization, Revealed Preference, and
Deriving Individual Demand

Outline
1. Chap 3: Corner Solution of Optimization
2. Chap 3: Revealed Preference

3. Chap 4: Deriving Individual Demand, Engle Curve

1 Corner Solution of Optimization

When we have an interior solution,

RL’ UZC

P’f LT!J

must be satisfied. However, sometimes a consumer gets highest utility level
when o = 0 or y = 0. If that’s the case, we have corner solutions, and

Lo, Us
IJ?I ! U.UJ

as shown in Figure 1.

In Figure 1, because people cannot consume negative amounts of goods
(bundle A), their best choice is to consume bundle B, so the quantity of y
consumed is zero. Conditions for corner solutions:

L ]

MRS = % - % wheny = 0.
* U. E

MRS = U—; < }% whenz = 0.

Ezample (An example of consumer’s problem). The parameters are
P =1,

Fy=1,

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



1 Corner Solution of Optimization
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Figure 1: Corner Solution to Consumer’s Problem.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Menth
YYYY].



2 Revealed Preference 3

I1=2

The utility function is
' Uz,y) =z +2/y.
The budget constraint is
T4+y=2

According to the condition for an interior solution:

P U
P?J U‘I
=
1 1
T
Vi
=

If the price y changes to 1:

then the solution is
y=4=zx=-3<0,

which is impossible.
Then we have the corner solution:

2 = 0 since consumer wants to consume as little as possible.

2 Revealed Preference

In the former chapters, we discussed how to decide optimal consumption from
utility function and budget constraint:

Utility Function
= Optimal Consumption

Budget Constraint

And now we discuss how to know consumer’s preference from budget constraint
and consumption:

Budget Constraint
= Preference

Consumption

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT

OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



3 Deriving Individual Demand, Engle Curve 4
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Figure 2: A Contradiction of Preference. A and B are the Choices.

Ezample (Revealed preference). In Figure 2, two budget constraint lines inter-
sect. Assume one person’s choices are A and B respectively. Then we have

A=C,

B = D.
And Figure 2 obviously shows that

C - B,

D~ A.

Thus, ‘
A=C+ B =D A,

which is a contradiction, which means utility does not optimized and the choice
is not rational.
3 Deriving Individual Demand, Engle Curve
Use the following utility function again:
Ulz,y) =z + 2/,

with a budget constraint:
Fez + ‘Pyy =1

Cite as: Chia-Hui Chen, course materials for 14,01 Principles of Micrceconomics, Fall 2007. MIT

OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



3 Deriving Individual Demand, Engle Curve

(4411

When

we have an interior solution. MRS = P,/P,. Thus,

I E;

.’L‘="}-Z P

When

we have a corner solution.

e Figure 3 shows a demand function of y and P, as an example. (Assume
that [, x and P, are held constant.)

e Engle Curve describes the relation between quantity and income. Figure

4 shows the relation between x and income, and Figure 5 shows that

between y and incorme.

Normal good. Quantity demanded of good increases with income.

Inferior good. Quantity demanded of good decreases with income.

Substitutes. Increase in price of one leads to an increase in quantity
demanded of the other.

Complements. Increase in price of one leads to an decrease in quantity

demanded of the other.

For this problem,

[}

e p? . . .
e if [ < =, @ and y are neither substitutes nor complements, and « is a

=

normal good.

. P? . .
o if [ = 45, x and y are substitutes, and y is a normal good.
v

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY).



3 Deriving Individual Demand, Engle Curve

=
wn

Figure 3: Demand Function for Goods ‘.

Cite as: Chia-Hui Chen, course materials for 14,01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



3 Deriving Individual Demand, Engle Curve 7

Figure 4: The Relation between Income and Quantity Demanded of ‘z’. Engle
curve of z.

Figure 5: The Relation between Income and Quantity Demanded of ‘y’. Engle
curve of y.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



Figure 6-4 and 7-1: Income and substitution effect
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Figure 7-4: Income and substitution effects for
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Lecture 7

Income and substitution effects for goods

Price Change Substitution Effect Income Effect Total Effect
‘Normal Good
Price Rises < <0 <0
Price Falls >0 >0 >0
Inferior Good MLy (s /anf?
Price Rises <l >0 e
Price Falls >0 <0 7997

Income and substitution effects for labor supply

Price Change Substitution Effect Income Effect Total Effect
Leisure
Wage Rises <0 > () 2777
~ Wage Falls >0 <0 Y ool
Labor
- Wage Rises >0 2l 2777
L~ Wage Falls <0 >0 7777

e loher



1 Substitution Effect, Income Effect, Giffen Goods 0

14.01 Principles of Microeconomics, Fall 2007
Chia-Hui Chen
September 19, 2007

Lecture 7

Substitution and Income Effect, Individual and
Market Demand, Consumer Surplus

Outline
1. Chap 4: Substitution Effect, Income Effect, Giffen Goods
2. Chap 4:  From Individual Demand to Market Demand

3. Chap 4: Consumer Surplus

1 Substitution Effect, Income Effect, Giffen Goods

Substitution and Income Effects
The impact of price change on quantity demanded are divided into two effects:

Substitution effect. Substitution effect is the change in an item’s consump-
tion associated with a change in the item’s price with the utility level held
constant.

Income effect. Income effect is a change in an item’s consumption associated
with a change in purchasing power with the price held constant.

Figure 1 shows the two effects: L is the old budget line. P, decreases, and
hence the new budget line is L’. A is the optimal consumption before price
change, and C' is the optimal consumption after price change. L" is a line that
has the same slope as L' and is tangent with the green indifference curve that
passes through A, and B is the tangent point. '

e The change from A to B is because of the substitution effect;
e The change from B to C is because of the income effect.

So the total effect is point A moving to C.

Inferior Good and Giffen Good
Now consider different positions of C' (Figure 1):

e The income effect is B changing to C. In this case, an increase in income
causes an increase in the demand of z. x is a normal good.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



1 Substitution Effect, Income Effect, Giffen Goods
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Figure 1: Substitution Effect and Income Effect.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].
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1 Substitution Effect, Income Effect, Giffen Goods 3

e The income effect is B changing to C" or C”. In these cases, an increase
in income causes a decrease in the demand of z. = is an inferior good;

o If the total effect is A changing to C”, such that a decrease in price causes

a decrease in the demand, we call z is a Giffen good.

Price increases
substitution effect quantity increases

Normal good

income effect quantity increases

. substitution effect  quantity increases
Inferior good . . .

income effect quantity decreases

Table 1: Normal Good and Inferior Good

In Table 1, if  is a normal good, both substitution and income effects
increase its quantity; if x is an inferior good, discuss as follows:

1. substitution effect > income effect
— quantity increases

2. substitution effect < income effect
— quantity decreases. This unusual good is called a Giffen good. A Giffen
good must be an inferior good, but an inferior good is not necessarily a
Giffen good.

Giffen good. Good with an upward demand curve. (Figure 2)

Ezample (Giffen Good Example: Irish Potato Famine). People consumed lots of
potato but little meat (and other food) since meat was more expensive. Price of
potato rose. People had less money to consume meat, so they ate more potatoes
instead of meat.

An Example of Substitution Effects and Income Effects

Utility function Figure 3:
Uz,y) =z +2/y.

Parameters:
=1,
P, =1,
=5.
The optimal solution is:
r =4,
y=1

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month

YYYY].
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ot e ]

Figure 2: Demand Curve of Giffen Good.

i.e. the solution is at point A: (4,1).
If price of @ changes to 2, P, = 2, then the new optimal solution is:

i.e. the solution is at point C: (%,4). Try to find out the substitution effect, i.c.
the change from A to B.

At B, the slope of the indifference curve equals the slope of the new budget
constraint.

Thus,
d 2
MRS = 1T = % = %
NG ¥
==y =4.

On the other hand,

Uz,y) =z+2x Vi=4+2x V1.

Thus, point B is at (2,4).
Decomposition of the two effects:

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007, MIT

OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



2 From Individual Demand to Market Demand
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Figure 3: Showing the Substitution effect and Income Effect.

e Substitution effect (A to B)
(4,1) = (2,4).

o Income effect (B to C)
(24) = (54).

2  From Individual Demand to Market Demand

Assume in a market there are two individuals A and B. And their demand
functions are:
Q-\ =1- P1
1
dp=1—=P.
Q 2

When P < 1, both individuals consume, and the market demand is the sum of
the individual demands:

Q=Qa+Qp=2--P.

@l

However, if P is larger than 1, only B consumes, so the market demand equals
the demand of B. Thus, the market demand function is

Q:{ 2-2p ifPgL1

L=ipF EPS]

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].



3 Consumer Surplus 6

This is shown in Figure 4.

3 Consumer Surplus

Willingness to Pay. The suin of the ‘values’ of each of the units that con-
sumers consume.

Consumer Surplus. The difference between Willingness to Pay and the actual
Expenditure.

Ezample. Figure 5 shows the demand curve of a good. Assume now the price
is 15, then only the highest 6 individuals consume:

WILLINGNESSTO PAY =20+ 19+ 18+ 17+ 16 + 15 = 105.
On the other hand, the expenditure is
EXPENDITURE =6 x 15=90.

Therefore,
CONSUMER SURPLUS = 105 — 90 = 15.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT

OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].
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Figure 4: Derived Market Demand from Individual Demands.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT
OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].
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Figure 5: Demand Curve for a Good. Used in consumer surplus calculation.

Cite as: Chia-Hui Chen, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT

OpenCourseWare (http://ocw.mit.edu), Massachusetts Institute of Technology. Downloaded on [DD Month
YYYY].
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