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Econ 6808 Introduction to Quantitative Analysis
Edward Morey
Fall 1999 (August 24, 1999)

Course Description: Econ 6808 is a course that will improve your understanding of economic
theory, make your other economics courses much easier and improve your basic math skills. It
might even be fun. Math should be viewed as alanguage. Like the other languages we use in
economics (e.g., English and graphical analysis), math isaway of representing and conveying
information. In principles of economics courses, ideas are presented verbally and graphically.
My first reaction when | took principles was that | liked the words but not the graphs. However,
after awhile | cameto redlize that graphs have their place. Graphs often make difficult concepts
clear by allowing usto visualize what is going on. Words are often vague and open to
misinterpretation; the English language can be quite imprecise. Graphs tend to convey
information more precisely than words. A graph is worth athousand words. Many econ majors
cometo love them.

Now | am asking you to learn and love a different language, math. Math allows us to understand
much more complicated phenomenon than would be possible if we restricted ourselves to words
and graphs. Thisisdueto its precision and compactness. Compact means alot of stuff
(equations, variables, etc.) can be expressed with a small amount of notation. Consider, for
example, matrix notation. The preciseness of math forces us to understand what we are doing
and forces us to be logically consistent. Economic concepts and models can often be easily and
precisely described in terms of mathematical notation when words and graphs would fail or
mislead us. Since paper and blackboards only have two dimensions, graphs are restricted to at
most three dimensions. Graphs can be very enlightening, but if the phenomenon being studied
involves more than three variables, the graph provides an incomplete, and sometimes misleading,
picture. In this case, mathematical functions and our ability to manipul ate them become very
powerful tools of economic analysis. The intent of this course is to teach you the language of
mathematics and how to use it to better understand economics. The ability to describe an
economic model verbally, graphically, and mathematically will make your economic life alot
easier.

The course considers the mathematics of, and economic applications of, constrained
optimization, curvature properties, duality theory, integration, game theory, and equilibrium
analysis. Applications include problems in consumer and producer theory, general equilibrium,
welfare economics, growth and discounting, oligopoly behavior, game theory, statistics, and
econometrics.

The computer software Mathematica will be used to develop and solve problems. The graphical
capabilities of Mathematica will allow us to visualize concepts like production and utility
functions.

Prerequisites. The courseisrequired of all M.A. students. | expect you to have done well in the



M.A. math prep course, and to be comfortable with algebra, derivatives, and integration. Y ou
will also need a good foundation in intermediate micro theory

Web page: My web siteis located at http://spot.Colorado.EDU/~morey/index.html . From it you
can link to the web page for Econ 6808, or you can go directly to web page for the course at
http://spot.Col orado.EDU/~morey/4545/4545home.html .

All past and current assignments, review questions, and additional readings will be made
available at this site on an as-need basis. Most of my lecture notes are on the web page. |
will try to update and modify them as we go.

Mathematica: Mathematica is computer software for doing mathematics. It can differentiate,
integrate, solve systems of equationsand create great graphics. Mathematica is available on the
computers in the computer room for Econ graduate students. We will also utilize Mathematica
next semester in Econometrics 6818.

Classformat: Lecture/problem solving/discussion/computer

Economic theory, critical thinking and problem solving will be stressed. Class format
will include both individual and group problem solving. After completing the course, you
will be better able to critically evaluate economic theories.

Y ou will spend a considerable amount of class time interactively formulating and solving
problems and building models. Small groups will often be utilized.

View the readings and my lectures as complements rather than substitutes. A lot of the
basic material that you will be responsible for will be presented in lecture and is material
that is not explicitly in the readings.

Once aweek, you will meet with the T.A. to work on problems. Go prepared to ask
guestions.

Y ou will likely have present you paper topic in class

Details. There will be problem sets, projects and short exams. Some of these activities will be
done using Mathematica. Y our best (N-1) grades on these activities will constitute 40% of your
course grade, and the final 35% of your course grade unless you do better on the final than on
these activities, in which case, these activities will constitute 30% and your final 45% of your
course grade. A short paper will constitute 25% of your course grade. The final will be
cumulative.

Review questions: Review questions will be handed out for each section of the course.



Knowledge of these review questions will be will be very helpful when taking the
exams. | strongly encourage you to write out answers to the review questions and discuss
them with you classmates. Y ou will want to form study groups.

In class | will ask many questions. | also expect you to ask questions. In addition to these
guestion, | will often give you the opportunity to earn, or lose, points by verbally
answering specific questions. Participation in this latter activity is completely voluntary.

Group Assignments. Some of the assignments will be donein groups. | will tell you in
advance if an assignment is a group endeavor. Y ou choose your own group. The group
will work together and just turn in one assignment. Everyone in the group will get the
same grade for that assignment. Group activities are one of my ways of giving you an
incentive to work and study together.

The Paper: The purpose of the paper will be to show how the mathematical techniques
and theory learned in class can be used to address an economic problem that you find of
interest. You will be encouraged to either build a simple mathematical model of
economic behavior or critique ajourna article that utilizes a mathematical model to
analyze economic behavior. Your paper can be a Mathematica project. Please discuss
your paper topic with me before you write your paper. The final copy of your paper will
be due in my office around December 3. If you get a preliminary version to me aweek
before Thanksgiving, | will return it to you with comments before Thanksgiving.

Office Hours: My office hours will be Tuesfrom 3:15 - 4:15, Thursdays from 10:00 to 11:00,
and by appointment. My officeis Econ 122. To make an appointment, catch me after class or
contact me by email (Edward.Morey@Colorado.edu) - suggest sometimes. It might take me a
day or two to return your email.
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Readings

Mathematics for Economic Analysis (Knut Sydsaeter and Peter Hammond). Thisisanew
text for this course. In the past, | have used Fundamental Methods of Mathematical
Economics(Alpha Chiang). Chiang has been actively used for many years. | decided to
change after reading some of Mathematics for Economic Analysis. | found it clear,
rigorous, and modern, so decided to giveit atry. | will need to know what you think.
Remember it is book on math for economists not mathematical economics.

Intermediate Microeconomics (Hal Varian). Anintermediate micro book that is both
elegant and rigorous. It will be agreat background book for both this course and your
micro theory course.

The Mathematic Book: 3™ edition (Stephen Wolfram). It used to be called A System for
Doing Mathematics by Computer. It isthe manual for the Mathematica software. While
it is not necessary to purchase this manual, many students find it to be a worthwhile
investment. While the latest version is most current, older versions are not without value.
Y ou can utilize Mathematica next semester in Econometrics 6818. | useit alot when |
teach 6818.

Introduction to the Theory of Satistics (Mood, Graybill and Boes). This book isold and
famous, and an excellent introduction to statistics. We will useit in both Econ 6808 and
it will help you with Econometrics (Econ 6818). | have owned and used this book for
many years.

Numerous other readings (book chapters, journal articles, etc.) will supplement the
above books. | will make them available online and/or designate a class librarian.

Thereisno need to purchase Mathematica: While it is not necessary to purchase
Mathematica for the course, one can purchase a PC version. A student version can be acquired
from the Buffalo Chip or the Colorado Bookstore. There is bothaDOS and MAC version. I'm
told the student version does everything the regular version does, but slower. The regular version
requires more hardware than the student version. If you consider buying Mathematica, first make
sure you have the hardware to run it, even the student version takes a considerable amount. Also
wait until you have played with it some on the CU system.
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Introduction to Quantitative Analysis (Preliminary Outline and Reading):

| do not anticipate covering the complete outline. Which sections we cover will depend on class
interests and in how much depth we consider topics. The topics we don't get to are a good source
for paper material. Theintent is give you new tools and perspectives for analyzing and modeling
economic behavior, not to learn some specific bundle of facts and theories, so we have latitude as
to how best approach the task at hand. In addition to learning specific math tool, you need to
learn how to identify and learn the tools you need to do your work.

I. An introduction to the Mathematica software

A. Thereadings are:
1. “TECHNOLOGY: CONNECTIONS; Mathematica is a
software program that puts joy back in the numbers game,” NYT, Nov 10,97
(mathamat.pdf)
2. ABrief Tour of Mathematica (mathtour.pdf)
3. A Quick Introduction to Mathematica for Windows by Juan Blyde
(mathwin.pdf)
4. The Mathematic Book (Stephen Wolfram). This is the manual for the
Mathematica software
B. Where? -in the computer lab or at home
C. How? -on your own, with the help of your fellow students, and with Amanda’s help.
D. When? - start playing now.
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A. Thereadings are:

1. “Useful Invention Or Absolute Truth: What Is Math?”, NYT, Feb 10, 1998
(whatmath.pdf)
My lecture notes oklinimization and Maximization (min&max.pdf). Bring
your copy to class.

3. My brief lecture noteConsumer Theory in a Nutshell (ct-nutsh.pdf)

4. The following chapters from Varian's Intermediate Micro Book provide good
reviews of consumer theory and producer theory: Chapter 3 (Preferences),
Chapter 4 (Utility), Chapter 5 (Choice), Chapter 18 (Technology), Chapter
19 (Profit Maximization) and Chapter 20 (Cost Minimization).

5. Mathematics for Economic Analysis Chapters 4 (Single-Variable
Differentiation), Chapter 5 (More on Differentiation), Chapter 6 - section
6.1-6.3 (limits, continuity, continuity and differentiability), Chapter 7 -
section 7.2 (The extreme value theorem), Chapter 9 (Single-Variable
Optimization), Chapter 17 (Multivariate Optimization) and Chapter 19
(Linear Programming) .

Brief review of producer and consumer theory

The mathematics of optimization: substitution

Economic applications: producer theory and consumer theory

The mathematics of optimization: the lagrangian technique

Economic applications of the lagrangian technique to problems in producer and
consumer theory

G. Economic applications of linear programming
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[11. Economic Curvature

A. Thereading are
1. My lecture note on curvature properties (curve.pdf)
2. Mathematics for Economic Analysis, Chapters 9 and 17, particularly sections

9.5,9.6,and 17.5- 17.10
3. “Properties of the cost function” -Microeconomic Analysis, pp 72-74
(costfun.pdf)
B. Concavity, convexity, quasiconcavity and quasiconvexity defined
C. Some economic applications: producer and consumer theory

CPPoavtt.
“Actually, the job calls for someon: who is convex.”
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IV. Economic Applications of Duality Theory
A.Thereadings are
1. “Properties of the Expenditure Function” - Microeconomic Analysis - Varian,
pp 104 - 106.
B. production and cost
C. direct utility functions, indirect utility functions and expenditure functions

V. Integration: An introduction and some simple economic applications
A.The readings are
1. Lectures 1-4 on integration (integlcx.pdf. x = 1,2,3,4)
a. Lecture 1: Introduction to integrations with some simple economic
examples
b. Lecture 2
c. Lecture 3: applications of integrations: present value of streams of
benefits and costs
d. Lecture 4: now briefly consider indefinite multiple integrals
2. My lecture notes: An Economic/Statistical Application of Integration:
Probability Theory (probabil.pdf)
3. My lecture notes: jointden.pdf
4. Mathematics for Economic Analysis, Chapters 10 (Integration) and 11 (Further
Topics in Integration)
5. Introduction to the Theory of Satistics, Chapter 2 (Random Variables,
Distribution Functions, and Expectations), Chapter 3 - sections 1 and 3
(specific continuous distributions), Chapter 4 - sections 1, 2.1, and 2.3.
Concentrate are the cases where the random variable(s) is a continuous
rather than discrete.
The mathematics of integration
. Economic applications: deriving total functions (cost, production, etc.) from their
corresponding marginal functions; and consumer's surplus
Integration and probability theory
Present value, discounting and exponential growth
Economic problems: investments, optimal storage, when to cut the trees, etc.
The mathematics of multiple integration
Economic applications of multiple integration

0w
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VI. Game theory and oligopolistic behavior
A. The readings are:
1. My lecture notes on Game Theorey (game.pdf)
2. “The Lost Years of a Nobel laureate, NYT, Nov 13, 1994 (lostyrs.html)
3. “Between Genius and Madness, NYT, June 14, 1998 (genius&m.html)
4. Review of “A Beautiful Mind”, NYT, June 11, 1998
(mad&back.html)
5. Chapter 1 of A “Beautiful Mind”
(http://www.nytimes.com/books/first/n/nasar-mind.html)
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6. Varian, Ha R., Intermediate Microeconomics: a Modern Approach Chapter
27 Game Theory
Poundstone, Richard, Prisoner’s Dilemma pages 37-64 and 101-131.

8. Axelrod, Robert, The Evolution of Cooperation If you have $9 lying around,
buy it and read it. A number of my students have read it and enjoyed the
experience. Itisnot technical.

9. There are many game theory texts. If you want to get into game theory in more
detail, may | suggest Games and Information: An Introduction to Game
Theory by Eric Rasmusen, published by Basil Blackwell
(ISBN 0-631-15708-3)

B. A brief introduction to strategic behavior: modeling the interactions among small
numbers of economic agents.

C. Simple game theory

D. Economic applications of game theory

~N

VII. Genera equilibrium: Interactions amongst economic agents
A. Anintroduction to economic models that assume equilibrium outcomes
B. The mathematics of solving systems of linear and nonlinear equations
C. Competitive models
D. Noncompetitive models
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How Undergraduates Can Succeed:
Study Together, and in Small Classes

By ANTHONY DePALMA

College students who study togeth-
er, meet frequently with advisers and
aproll in at least one small class
every semester are most likzly to
excel, according to a report being
made public today by Harvari Uni-
versity.

The report, which is expecind to
influence the way many courses are
taught at other colleges and universi-
ties, also found that contrary t« dopu-
1ar notions about college top st .idents
prefer courses that require substan-
tial amounts of writing. They also
consider foreign language courses,
where classes are small and there is
frequent interaction between tzacher
and studenis, close to being an aca-
demic ideal, the report found.

After five years of study the Har-
vard researchers concluded thiit the
maost effective strategy for an vnder-
graduate to pursue is to make alli-
ances with fellow students, culty
members and advisers, and nov try to
brave college alone.

“The thing for a student to ivoid,”
said Richard J. Light, a professor of
education at Harvard who was direc-
tor of the assessment project, ‘is
signing up for all large classes, drift-
ing in and out anonymously, silling in
the eighth row working quienly and
then going back to the library or a
dorm room and applying the seat of
the pants to the seat of the chair.”

A Five-Year Assessment

The report is the second of two
parts of a five-year assessriant of
what constitutes effective teiching
and learning at Harvard and by ex-
tension, at all universities. Taz first
part of the assessment, publisluzd last
year, found that students learned bhet-
ter and professors were mors effec-
tive in courses where progress could
be tracked through frequen: tests,
quizzes and cne-minute exams at the
end of a lesson. Some of its findings
and recommendations have> been
widely copied.

“What the Harvard assessraent re-
port identified is important for learn-

i Joe Wrinn for The New York Times
Richard j.

‘essor and director of the assess-
mnent project, recommends avoid-
ng anonymity in large classes.

A new report at
Harvard offers tips
for students and
professors.

Light, a Harvard pro-\*

ing in all kinds of settings,”” said
Claire L. Gaudiani, president of Con-
necticut College, a private liberal
arts college in New London. Dr. Gau-
diani said that in 1990 she encouraged
all faculty members at her college to
examine the first report and consider
following some of its suggestions, and

would do the s: mo with the second
report.

The repori beiny; rmade public to-
day contains sorae recommendations
that are simple aid easy to adopt.
Among them arz these:

gwhen situdeits are unwilling or
uhable to organize into study groups
that meet ou:sice € 1e classroom, pro-
fessors ough: to so1 up such groups
and require 1 1at redings be complet-
ed before the g:ou.»s meet.

gin coursces wita several writing
assignments professors should ask a
few student: e:ick week to prepare
their papers eirlr so they can be
photocoepied anc. distributed for class
discussion. erea chers found this
encourages studerts 10 work harder
on their pajers and enhances the
level of clas: disci ssions.

¢Students should not try to get all
their required ¢ lazses out of the way
as spon as postibl:, but each semes-
ter should mix in at least one smat
group or serainar zlass.

gProfesso~s n rcience and mathe-
matics shou.d encourage cooperative
learning and stuly groups rather
than place 1oo much importance on
competitive gr.tdes, which drives in-
terested nonme jor s from the field.

Faculty As:cessibility

The resewrcers also found that
while students were generally satis-
fied with thzir professors’ availabil-
ity during office 1ours, they did not
feel comforiab-e rying to talk infor-
mally to facalty r embers about per-
sonal matters, a failing that often
contributed to 1 s:nse of dissatisfac-
tion with the acacemic environment.

Harvard otfic als concede the
shortcoming;. "It s clearly the case
that some faculty could do a better
job of making th:mselves more ac-
cessible,” said D:vid Pilbeam, asso-
ciate dean jor un:lergraduate educa-
tion at Harvard. Eut he said it was up
to the students .o buttonhole busy
professors.

“We don' heve Mr. Chips here,” he
said. “If scencs want that, they
should g0 sumoewrl ere else, to a small

liberal arts college.”

Among the institunons rhat studied
the firsz report was the State L niver-
sty of New York at Plattsbuig . Hen-
ry C. Morlock, a professaor of p<ychol-
ogy there, said he has incorporated
the one-minute exam into s intro-
ductory course, calling it ~one of
those nice little tricks, ctfortlzss and
cheap, thal tells me whar's oot get-
ting across (o the studems.””

Group Study Teams

This is one of the hardest things in
teaching to know, especially iu large
classes, he said, adding, o small
cjasses you can see the puzzloo looks
an their faces and ask what's wrong,
Hut you can’t do that in a big leciare.”

FEven in small liberal arts ¢ leges,
wvhere iarge classes are not a1 i8sue,

the first report prompted change.
Bonnie Allison, a professor of child
development at Connecticut Coltege,
said that after reading the report she
was especially impressed with the
projected effectiveness of group
study teams, which are commeon in
law school settings but not in under-
graduate courses.

For her ‘Children and Society’’
class, she said, she organizes the 14
students into four groups. Each group
is assigned a different Supreme Court
case involving children's issues. Af-
ter reading the decision and deter-
mining its most important points, the
students present it 1o the class.

1 read the case more carefully
and took very clear notes because |
knew [ would have to give a presenta-
tion about it,”” said Kristina L. Puta-
lik, a child development major from

Armonk, NY. wnio studied a 1986
case an high school students’ First
Amendmen: ri;zhts. She and the three
other members ¢ her group met in
Lthe coltege 1 brary to go over the case,
and then spent 45 minutes discussing
what it meant.

In a recent «lass Ms. Putalik gave
the backgrcun.d ¢’ the case and the
others pres:ntzd the legal implica-
tions, and =il .ou- fielded questions
from their ciacsmates. Then the next
study group pre-ented a different
case, which the class later discussed.

Ms. Putaik sad she came away
with a deeper unrderstanding of rhe
issues and a firmer grasp of the
cases. ‘I just rinc that 1 learn better
from discussioas ind talking 1o other
peoc{:ole abou: the same material,’’ she
said.



