
Econ 6004: Mathematical Economics

Course Information: Part A, Course-Specific Information

Instructor: William Schworm Session 1, 2012

Students are also expected to have read and be familiar with Part B, Supplement to
All Course Outlines which contains Policies on Student Responsibilities and Support
including Special Consideration, Plagiarism and Key Dates.

1. Contact Information

Lecturer: William Schworm Phone: 9385 3578

Office : 415 ASB Fax : 9313 6337

Consult : MW 2:00pm–3:30pm Email: b.schworm@unsw.edu.au

1.1 Communications

The discussions about the subject matter of the course will be managed primarily through

Blackboard discussion forums. If you would like to speak to me directly, please visit my

office during consultation times or send an email and arrange a time to meet with me.

2. Course Information

2.1 Teaching Times and Location

There will be a three-hour class from 6:00pm to 9:00pm each Wednesday commencing 29
February and ending 23 May. We will not have a class on 11 April since this is during
the break week. Also, we will have a one hour tutorial at 9:00pm on 30 May during week
13.

Typically during the class, I will give a two-hour lecture followed by a brief break and
then a tutorial with the time remaining.

The lecture and tutorial will be held in Law 203.

2.2 Units of Credit

This course has 6 units of credit.



2.3 Summary of Course

This course is an introduction to mathematical economics. We study the use of sets,
linear spaces, functions and equations to describe economic environments. We study the
use of mathematical techniques such as the solution of equations, static and dynamic
optimisation and duality to analyse economic problems.

2.4 Aims and Relationship to Other Courses

This course is a core course in the Master of Economics program and a required course
in the Economics PhD program. It provides the mathematical prerequisites for the other
courses in the Masters of Economics program and provides the basic mathematical tech-
niques needed by professional economists.

This course builds on undergraduate courses in quantitative methods, linear algebra and
calculus. You will be expected to have a working knowledge of elementary algebra and in-
troductory calculus including the differentiation and integration of real-valued functions.

2.5 Student Learning Outcomes

Students should achieve the following outcomes:

1. a knowledge and understanding of the mathematical concepts and methods
used by professional economists;

2. the facility to express economic ideas in the language of mathematics; and

3. the expertise to analyse economic models by using formal mathematical meth-
ods.

2.6 Graduate Attributes

This course contributes to your development of the Australian School of Business Grad-
uate Attributes which are the qualities, skills and understandings we want you to have
by the completion of your degree.

The link between the learning outcomes for this course and the ASB graduate attributes
are displayed in the following table.

Course

Learning ASB Graduate Attributes

Outcomes

1,2,3 1. Critical thinking and problem solving

1,2,3 2. Communication

NA 3. Teamwork and leadership

NA 4. Social, ethical and global perspectives

1,2,3 5. In-depth engagement with relevant disciplinary knowledge

1,2,3 6. Professional skills
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3. Learning and Teaching Activities

3.1 Approach to Learning and Teaching in the Course

The philosophy underpinning this course and its teaching and learning strategies are
based on the document “Guidelines on Learning that Inform Teaching at UNSW” which
may be viewed at

http://www.guidelinesonlearning.unsw.edu.au.

The lectures, tutorials, reading assignments, weekly tutorial assignments, tests and exams
are designed to challenge you and to support the achievement of the desired learning
outcomes. Your engagement in discussions during lectures and tutorials will assist you
in achieving the learning outcomes and a climate of enquiry and dialogue is encouraged
among students and the lecturer at all times. I will provide meaningful and timely
feedback to you to improve learning outcomes.

3.2 Learning Strategies and Teaching Strategies

The examinable content of the course is defined by the reading assignments given in
Section 10 below, the content of the lectures and the content of the assignments and
tutorials.

The reading assignments present the mathematical ideas and methods with statements
and proofs of the main theorems and many examples and problems. The readings give
you an opportunity to learn the concepts and methods, see some simple applications and
begin the process of learning to use these models on your own. Since the lectures will
assume you have a preliminary knowledge of the subject matter, you should study the
assigned readings before coming to the lecture each week.

The lectures will focus on aspects of the reading that are more difficult to understand
or apply with the aim of providing greater comprehension and facility. The lectures will
proceed quickly with each lecture building on previous lectures. It is essential that you
study and complete all assignments each week so that you do not fall behind.

You will be given weekly assignments to test your knowledge of mathematical methods
and to give you practise with their application. Although the assignments will not be
marked and you will not be asked to submit your work, they are an essential part of the
course. We will discuss the answers in the tutorials and you will be expected to participate
in the discussion. Since a facility with mathematical method and an understanding of
the concepts is acquired primarily by “doing” mathematics, your serious effort on the
assignments is a necessary condition for achieving the desired learning outcomes.

It is important to recognise that most learning will be achieved outside of class time. With
limited class time, lectures and tutorials can only provide an overview and instruction on
a few of the more difficult topics.

An “ideal” learning strategy includes
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(i) a preliminary reading of the assigned sections of the text prior to attending the
lecture;

(ii) attend the lecture and actively think about the content and engage in class
discussion;

(iii) reread the assigned sections of the text and attempt to gain a deeper under-
standing of the ideas and greater facility with the techniques;

(iv) try the weekly assignment with a focus on the method for solving the problem
followed by consideration of the broader ideas exemplified in each problem;

(v) discuss any problems you are having on the weekly assignments with your class-
mates and try again;

(vi) attend the tutorial and discuss the answers to the assigned problems; and

(vii) every two to three weeks review the content of the previous several weeks and
study their connections.

4. Assessment

4.1 Formal Requirements

In order to pass this course, you must attend lectures and tutorials, make a satisfactory
attempt at all assessment tasks and achieve a mark of at least 50% overall. Some pro-
grams, such as the Economics PhD program, may require a higher mark for continuation
in the program.

4.2 Assessment Details

Assessment Learning ASB
Task Weights Outcomes Graduate Length Due Date

Assessed Attributes

Discussion 10% 1,2,3 1,2,5,6 — Continual
Mid-Term Exam 30% 1,2,3 1,2,5,6 2 hours 5 April
Final Exam 60% 1,2,3 1,2,5,6 2 hours Exam Period

4.3 Discussion

All students are expected to engage in discussions on course topics and assignments
during the tutorials and through the discussion forums on Blackboard. I will assess your
contribution to these discussions and base a numerical score on my assessment. Good
questions as well as good answers and clear explanations will be recognised.

If you do not attend most tutorials and your discussion on the Blackboard forums are
minimal, then you will receive a mark between 0 and 3. If you attend tutorials but do not
participate in discussions, then your mark will be between 4 and 5. If you attend tutorials
and engage in the discussion forums but restrict yourself to asking routine questions,
your mark will be between 6 and 7. If you are actively engaged in the tutorials and the
discussion forums and answer as well as ask questions, then your mark will be between 8
and 10.
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4.4 Mid-Session Exam

There will be one two-hour exam during the lecture time on 5 April. The exam is designed
to give you early feedback on whether or not you are meeting the expected outcomes of
the course. In the exam, you will be asked to solve problems that are similar to the
weekly assignments but will have new aspects.

Examples of exams from previous years will be provided on Blackboard. These will
provide you with an indication of the style of exam questions but you should keep in
mind that the content and emphasis of the course changes from year to year. Therefore,
some problems on previous exams may not be suitable questions for this year.

There will be no supplementary tests offered for the mid-session exam so you should make
every effort to attend this exam. Students who are unable to attend the exam and have
a valid reason and can provide documentation should apply for Special Consideration as
prescribed by UNSW policy. Employment obligations or holiday plans are not acceptable
reasons for missing any examination.

4.5 Final Exam

There will be a two-hour final examination during the University’s examination period
which will cover all the material for the session. The exams will be designed to test
your knowledge of the subject matter covered in the lectures, reading assignments and
the problems. You will be asked to solve problems that are similar to the weekly assign-
ments but may combine ideas and methods from different parts of the course. Further
information about the content of the final exam will be provided in tutorial discussions.

Examples of exams from previous years will be provided on Blackboard. These will
provide you with an indication of the style of questions to expect on the exam but you
should keep in mind that the content and emphasis of the course changes from year to
year. Therefore, some parts of previous exams may not be suitable questions for this
year.

The scheduling of examinations is managed by the University. The final examination for
this course may be scheduled at any time during the session’s examination period. Please
be sure that you are available for the scheduled examination since no examinations will be
given at alternate times. If you believe you may not be available for the full examination
period you should withdraw from this course.

Students with employment commitments must make arrangements with employers to sit
for examinations. The University adheres strictly to the rule that employment reasons
will not be accepted as an excuse for absence from an examination.

When the provisional examination timetable is released, ensure that you have no clashes
or unreasonable difficulty in attending the scheduled examinations. Please be aware,
however, that the time of the final examination may change until the final timetable is
released.

Further information on examination procedures and advice concerning illness or misad-
venture may be found on myUNSW.
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4.6 Quality Assurance

The ASB is actively monitoring student learning and quality of the student experience
in all its programs. A random selection of completed assessment tasks may be used for
quality assurance, such as to determine the extent to which program learning goals are
being achieved. The information is required for accreditation purposes, and aggregated
findings will be used to inform changes aimed at improving the quality of ASB programs.
All material used for such processes will be treated as confidential and will not be related
to course grades.

5. Course Evaluation and Development

Each year feedback is sought from students and other interested persons about the courses
offered in the School and continual improvements are made based on this feedback.
UNSW’s Course and Teaching Evaluation and Improvement (CATEI) Process is one of
the ways in which student evaluative feedback is gathered. You are strongly encouraged
to take part in the feedback process.

6. Course Resources

6.1 Texts

The primary documents for reading assignments are lecture notes which are posted on
Blackboard. These will be revised frequently during the course.

If you would like some preliminary reading to improve your background in mathematics, I
recommend the first of the books below. If you want additional reading or an alternative
approach to the material, I recommend the second of these textbooks:

Sydsæter, Knut, and Peter J. Hammond, Essential Mathematics for Economic Anal-
ysis , Third Edition, Prentice Hall, 2008.

Sydsæter, Knut, Peter J. Hammond, Atle Seierstad, and Arne Strøm, Further
Mathematics for Economic Analysis , Second Edition, Prentice Hall, 2008.

You may purchase either or both of the above texts at the University Bookshop. Also,
both books are in the High Use Collection in the UNSW library.

There are numerous books that cover similar material at various levels. If you would like
some supplementary reading or extra exercises on some topics, I recommend any of the
following:

Chiang, Alpha C. and Kevin Wainwright, Fundamental methods of mathematical
economics, 4th edition, McGraw-Hill, 2005.

Novshek, W., Mathematics for Economists, Academic Press, 1993.

Simon, Carl P., and Lawrence Blume, Mathematics for Economists, Norton, 1994.

de la Fuente, Angel, Mathematical Methods and Models for Economists , Cambridge
University Press, 2000.

These are listed in order of difficulty. Several of these may be found in the UNSW library
in the High Use Collection.
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6.2 Blackboard

Subject documents, notifications, assignments, lecture notes, and exams from previous
years may be obtained on UNSW Blackboard. Also, discussion forums for topics related
to the course will be conducted on this site.

To obtain access to Blackboard with your browser, go to

http://lms-blackboard.telt.unsw.edu.au

and enter your student number prefixed with a lower case z and your zPass.

6.3 Library

The texts for this course are available in the High Use Collection in the UNSW Library.
Further information about the library and its training and support services may be found
at the following website:

http://www.library.unsw.edu.au/servicesfor.

6.4 UNSW IT Service Desk

The UNSW IT Service Desk offers technical support for problems with the IT services
on campus. For further information, see their website at

http://www.it.unsw.edu.au/students.

7. Course Schedule and Reading Assignments

Texts: The reading assignments refer to the following textbooks which I abbreviate by
EMEA and FMEA, respectively.

Sydsæter, Knut, and Peter J. Hammond, Essential Mathematics for Economic Anal-
ysis , Third Edition, Prentice Hall, 2008.

Sydsæter, Knut, Peter J. Hammond, Atle Seierstad, and Arne Strøm, Further
Mathematics for Economic Analysis , Second Edition, Prentice Hall, 2008.

Week 1: 29 February

Lecture 1: Sets, Functions and Vector Spaces
Reading: Lecture Notes 1.1 – 1.8.

EMEA: 1, 3.6.
FMEA: 13.1, 13.2, 13.5, 13.6, 1.2, 2.2.

Week 2: 7 March

Lecture 2: Functions on Vector Spaces
Tutorial: Assignment 1 on week 1 topics.
Reading: Lecture Notes 2.1, 2.2, 2.3, 2.4.

EMEA: 4, 5.
FMEA: 13.3, 2.3 (pp. 53–55), 2.5 (pp. 68–72), 2.9.
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Week 3: 14 March

Lecture 3: Linear Functions
Tutorial: Assignment 2 on week 2 topics.
Reading: Lecture Notes 3.1 and 3.2.

EMEA: 15, 16.
FMEA: 1.1, 1.3–1.6.

Week 4: 21 March

Lecture 4: Linear Approximation of Functions
Tutorial: Assignment 3 on week 3 topics.
Reading: Lecture Notes 4.

EMEA: 6, 7, 11.
FMEA: 2.1, 2.4–2.6.

Week 5: 28 March

Lecture 5: Solving Equations
Tutorial: Assignment 4 on week 4 topics.
Reading: Lecture Notes 5.1, 5.2, 5.3.

EMEA: 2.
FMEA: 2.10, 14.1, 14.3, 14.4.

Week 6: 4 April

Exam: Midterm exam on readings, lectures, and assignments
for weeks 1-4.

Mid-semester Break: 11 April

Week 7: 18 April

Lecture 6: Difference Equations
Tutorial: Assignment 5 on week 5 topics.
Reading: Lecture Notes 6.1.

FMEA: 11.

Week 8: 25 April

Lecture 7: Implicit Functions and Comparative Statics
Tutorial: Assignment 6 on week 7 topics.
Reading: Lecture Notes 7.

EMEA: 12.
FMEA: 2.7, 2.8.

Week 9: 2 May

Lecture 8: Quadratic Approximations and Unconstrained Optimisation
Tutorial: Assignment 7 on week 8 topics.
Reading: Lecture Notes 8.1, 8.2, 8.3.

EMEA: 8, 13.
FMEA: 1.7, 1.8, 2.3, 2.5 (pp. 74–76), 3.1, 3.2.
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Week 10: 9 May

Lecture 9: Constrained Optimisation
Tutorial: Assignment 8 on week 9 topics.
Reading: Lecture Notes 9.1, 9.2, 9.3.

EMEA: 14.
FMEA: 3.3–3.5, 3.7–3.9.

Week 11: 16 May

Lecture 10: Duality
Tutorial: Assignment 9 on week 10 Topics.
Reading: Lecture Notes 10.

FMEA: 13.1, 13.2, 13.5, 13.6, 1.2, 2.2.

Week 12: 23 May

Lecture 11: Dynamic Programming
Tutorial: Assignment 10 on week 11 topics.
Reading: Lecture Notes 11.

FMEA: 12.1–12.5.

Week 13: 30 May

Tutorial: Assignment 11 on week 12 topics.


