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ENG I NEER I NG extremely valuable.

CAREERS IN MS&E

Emeriti (Professors)James L. Adams, Kenneth J. Arrow, George B.  MS&E helps students prepare for a variety of professional caree
Dantzig, Donald A. Dunn, B. Curtis Eaves, Frederick S. Hillier, business, government, industry, non-profitinstitutions, and universiti
Donald L. Iglehart, Alan S. Manne, Michael M. May, Robert . Graduates have pursued successful careers in consulting, enter

Oakford, Henry E. Riggs, David A. Thompson management, financial analysis, government policy analysis, indusf
Chair: M. Elisabeth Paté-Cornell research, line management, product development, project manage

Deputy ChairThomas H. Byers strategic planning, and university teaching and research. Some
ProfessorsStephen R. Barley, Margaret L. Brandeau, Robert C. Carlsoiounded companies specializing in financial services, high technold
Richard W. Cottle, Kathleen M. Eisenhardt, Peter W. Glynn, Warren HProducts, management and systems consulting, or software. Other ¢
Hausman, Ronald A. Howard, James V. Jucker, Hau L. Lee, Davidates have helped establish new analytical capabilities in existing fi
G. Luenberger, M. Elisabeth Paté-Cornell, William J. Perry, Roberf’ government agencies. _ )
I. Sutton, James L. Sweeney, Arthur F. Veinott, Jr. Many graduates have become leaders in technology-based busing

Associate Professordlicholas Bambos, Samuel S. ChRoss D.  Which have an increasing need for well-educated, analytically orien

ineering

Shachter, Edison T. S. Tse people who understand both business and technology. The Depart
Assistant Professor®iane E. Bailey, Meiring de Villiers, Pamela J. 0fMS&E is attractive to people with engineering, mathematical scien

Hinds, Ozalp Ozer, James A. Primbs, Benjamin Van Roy and physical science backgrounds as it complements their technical
Professors (Researchjvalter Murray, Michael A. Saunders, John P. ities with the conceptual frameworks needed to analyze problems o

Weyant vestment, management, marketing, operations, production, and st
Professor (TeachingRobert E. McGinn gic planning in a technical environment.

Associate Professor (Teachinghomas H. Byers
Consulting Professorgiung-Po Chao, Naushad Forbes, Thomas Kosnk UNDERGRADUATE PROGRAMS
James E. Matheson, Robert R. Maxfield, Nimrod Megiddo, Peter
Morris, D. Warner North, Sam Savage, Richard D. Smallwood ABACHELOR OF S_CIENCE ) .
Consulting Associate Professoisdam Borison, Samuel Holtzman, The program leading to the B.S. degree in Management Science

Gerd Infanger, Mike Lyons, Doug Mackenzie, Audrey MacLean Engineering (MS&E) is stated earlier under the “School of Engineeri
Behnam Tabri'zi Mukund Tr'1apa Adel Turki ' 'section of this bulletin, and more information is contained in the Sch

of Engineering’$1andbook for Undergraduate Engineering Programg
Students are encouraged to plan their academic programs as ea
possible, ideally in the freshman or sophomore year. Please do not
until you are declaring a major to consult with the department’s Stud

Consulting Assistant ProfessoBlake E. Johnson, Sara Tasker
Lecturers:Peter Haas, Burke Robinson

Visiting ProfessorDebra Meyerson

Visiting Associate Professoree-Tien Fu )
Administrator of the Industrial Affiliates Prograrhorrie Papadakis ~ Services staff. _ _ _ )
Affiliated Faculty:David Beach, Darrell Duffie, J. Michael Harrison, . 1 heundergraduate curriculum in Management Science and Engin

Charles A. Holloway, Kosuke Ishii, James G. March, David B./N9 provides students training in the fundamentals of engineering 4

Montgomery, Evan L. Porteus, Balaji Prabhakar, Krishna Sarasw4€Ms analysis to prepare them to plan, design, and implement com
economic and technological management systems where a scientif

In December 1999, the Board of Trustees authorized the creation 8fgineering background is necessary or desirable. Graduates are pre
the Department of Management Science and Engineering from the Di&r work in a variety of career paths, including facilities and procg
partmentof Industrial Engineering and Engineering Management and tfiganagement, investment banking, management consulting, or grad
Department of Engineering-Economic Systems and Operations R&tudy in industrial engineering, operations research, economics, p
search. The department’s mission is: “to conduct research and provigelicy, medicine, law, or business.
education associated with the development of the knowledge, tools, and The mission of the undergraduate degree program is to provide
methods required to make decisions and shape policies, configure org@nts with a basic understanding of management science and engi
nizational structures, design engineering systems, and solve operatidfg principles, including analytical problem solving and communicatio
al problems associated with the information-intensive, technology-bas&kills, and to prepare them for practice in a field that sees rapid cha
economy.” intools, problems, and opportunities. Building on the strong humanif

Management Science and Engineering (MS&E) provides exceptior@nd sciences available at Stanford, development over an entire ca
ally strong programs of education and research by integrating three b2id the awareness, background, and skills necessary to become re
sic strengths: (1) substantial depth in conceptual and analytical foundgible citizens, employees, and leaders.
tions, (2) comprehensive coverage of functional areas of application, and The program builds on the foundational courses for engineering,
(3) vigorous interaction with other Stanford departments, with Silicor¢luding calculus, science, and engineering fundamentals, with cou
Valley industry, and with many organizations throughout the world. Thén computer science, finance, mathematical modeling, organization
analytical and conceptual foundations include optimization, dynamiery, probability, statistics, and either information science or a se
systems, stochastic systems, economics, organizational science, &fgup project. To develop depth in a particular area, students chod
decision and risk analysis. These foundations support the functional &oncentration in either financial and decision engineering, indust
eas and provide the basis for further advance in the discipline. The furghgineering/operations management, operations research, techng
tional areas of application include finance, production, information, orand organizations, or technology and policy. The major in Indust
ganizational behavior, marketing, entrepreneurship, policy, and strateggngineering is accredited by the Accreditation Board for Engineering 4
Programs in these functional areas emphasize both fundamental concefgghnology (ABET).
and practical applications. Close associations with other engineering The program builds on a strong engineering foundation. The requ
departments and with industry enrich the programs by providing oppomathematics courses include calculus of single and multiple variab
tunities to apply MS&E methods to important problems and by motivatlinear algebra, probability, statistics, and stochastic models. At leas
ing new theoretical developments from practical experience. MS&E’$inits of science are required, including chemistry, physics through e
programs also provide a basis for contributing to other important are&dcity and a laboratory course.
such as biotechnology, defense policy, environmental policy, informa-
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The program includes three Engineering Fundamental courses, tech- Applicants for admission as graduate students in MS&E must sub-
nically rigorous introductory courses in various engineering disciplinegnit the results of the verbal, quantitative, and analytical parts of the Grad-
Engineering 40 provides some background and laboratory experiencetate Record Examination. The deadline for application is February 1.
electrical engineering. Although students can choose any two other en- Exceptin unusual circumstances, admission is limited to the Autumn
gineering fundamentals, it is strongly recommended that they take EQuarter because courses are arranged sequentially with basic courses and
gineering 25, which presents the basic science and engineering prinprerequisites offered early in the academic year.

ples of biotechnology. These three courses are in addition to the three Assistantships and FellowshipsA limited number of fellowships

engineering fundamental courses included in the department core, Egnd assistantships are awarded each year. Applicants admitted to the

gineering 60, Engineering 62, and Computer Science 106A. doctoral program, who have indicated on their application that they would
The Technology in Society requirementis satisfied by a subset of thie to be considered for financial aid, are automatically considered for

courses approved by the School of Engineering, particularly those th@fese assistantships and fellowships.

emphasize social responsibility. Some of these courses are also includ- |nformation about loan programs and need-based aid for U.S. citizens

ed in some of the concentrations, butin those cases the same courseg#f permanent residents can be obtained from the Graduate Financial
only count toward one requirement. Aid Office.

The Writing in the Major (WIM) requirement can be met by four re-
stricted electives in the program. Itis up to the students to ensure that thBFASTER OF SCIENCE

programs include at least one of them, either in their concentrations or The M.S. degree programs require a minimum of 45 units beyond the
their Technology in Society courses. Students can take more than ogguivalent of a B.S. degree at Stanford. All programs represent substan-
WIM course, and WIM courses can be used to satisfy other requirementg| progress in the major field beyond the bachelor’s degree.

The department core comprises courses in computer science, deter-university requirements for the master’s degree are described in the
ministic optimization, finance, organization theory, and either a seniofGraduate Degrees” section of this bulletin.
project or information science. Through the core, mathematics, engineer-
ing fundamental, and Technology in Society courses, all students in tEANAGEMENT SCIENCE AND ENGINEERING

program are exposed to the breadth of faculty interests, and are inagoodthe M.S. program in Management Science and Engineering (MS&E)
position to choose a concentration during the junior year. prepares individuals for a lifelong career addressing critical technical and
The five concentrations are designed to allow a student to explore oRganagerial needs in private and public decision making. Department
areaofthe departmentin greater depth. Some of the courses require seEtfiirements for the M.S. degree provide breadth across some of the areas
prerequisites (Economics 1 or Psychology 1) notincluded in the degreg the department, and flexibility for meeting individual objectives of
program, but those courses could be used to satisfy the General Edugapth in a particular area of concentration. The master’s degree may be
tion Requirements (GERs). aterminal degree program with a professional focus, or a preparation for
1. Financial and Decision Engineerinfpcuses on the design and anal- a more advanced graduate program. The M.S. degree can normally be
ysis of financial and strategic plans. It features accounting, decisiogarned in one academic year (three academic quarters) of full-time work,
analysis, economics, finance, investment science, stochastic modeddthough students may choose to continue their education by taking ad-
2. Industrial Engineering/Operations Managemefacuses on the ditional MS&E courses beyond that year. Background requirements,
design and analysis of manufacturing, production, and service sysken in addition to degree requirements, must be met by students who
tems. A student completing this concentration with the project coursieave had insufficient course work in mathematical sciences, computer
can choose to receive a degree in Industrial Engineering from trezience, engineering and/or natural sciences.
Management Science and Engineering Department or receive a de- Students must take a minimum of 45 course units as follows:

gree in Operations Management. . 1. Atleast five core courses.
3. Operations Researchprovides a more mathematical program, basedy . At least three other courses in an area of concentration of their choice.

on algorithms, theory, and applications in economics and operationg. A course in probability, unless a college-level course in probability
4. Technology and Organizatiorgesigned for students seekingabroad  has already been passed.

technological background coupled with an understanding of the ber, A project course requirement.
havior ofindividuals and groups. It features courses exploring differs_ The remaining units in elective courses.

ent aspects of techn_ology_—based organizations. . Background RequirementsStudents must have had or must take the
5 Technology and Pollcyie5|gned_ for St.UdemS se_ekmg abroad teChTollowing (orequivalent) courses before the M.S. degreeis conferred: Mathe-
pologlcal backgrpund coqpledywth po!lcy analysis. Itfeatures.cogrsel%atics 41,42,51 (Calculus, 15 units), Computer Science 106A (program-
In MICroeconomics, public policy, gthlcs orthe law, a_nd appllcatlon%ing, 5 units), and an additional 15 units of engineering, mathematical
in national security and commercial technology policy. sciences, or natural sciences. These courses do not count toward the 45
For information aboutan MS&E minor, see the “School of Engineerynits of the M.S. degree. Courses taken to meet MS&E background require-
ing” section of this bulletin. ments may be at either the undergraduate or graduate level, and may be
MS&E also participates with the departments of Computer Sciencgaken as credit/no credit. These additional background requirements
Mathematics, and Statistics in a program leading to a B.S. in Mathemagould typically be met by students who have a bachelor's degree in engineer-
ical and Computational Science. See the “Mathematical and Computay, or mathematical or natural sciences. Students are notified at the time

tional Science” section of this bulletin. of admission of any remaining need to meet background requirements.
Core Courses-M.S. students must take at least five courses out of
GRADUATE PROGRAMS the following ten options:

The faculty have developed graduate degrees in Management Scier@ecision Analysis (MS&E 252), or Risk Analysis (MS&E 250A)
and Engineering (MS&E). The graduate degrees in EES&OR and IEEDynamic Systems (MS&E 201) or Stochastic Decision Models (MS&E
will be phased out, and no new students will be admitted to those programs. 251)

MS&E, in collaboration with other departments of the University, Economic Analysis (MS&E 241)
offers programs leading to the degrees of Master of Science and DoctBlobal Entrepreneurial Marketing (MS&E 271)
of Philosophy. The department also offers a coterminal B.S./M.S. degreladustrial Accounting (MS&E 140), Investment Science (MS&E 242),
amaster’s degree in Manufacturing Systems Engineering in cooperation Financial Decisions (MS&E 245E), or Introduction to Finance
with the Department of Mechanical Engineering (no applications are (MS&E 245G)
being accepted for this program for 2002-2003) and a dual master’s detroduction to Stochastic Modeling (MS&E 221) or Simulation (MS&E
gree in cooperation with each of the other departments in the School of 223)
Engineering.



Linear and Non-Linear Optimization (MS&E 211) Ambidextrous Thinking

Organizational Behavior and Management (MS&E 280) Design for Manufacturability
Production Systems (MS&E 261) Integrated Design for Marketability and Manufacturing
Strategy in Technology-Based Companies (MS&E 270) Manufacturing and Design

Students may notwaive core courses. They may, however, substitdyicroprocessor Applications
an approved, more advanced course in the same area. Courses usdga@otics and Manipulation
satisfy the core requirement must be taken for a letter grade, must be tak&Rart Product Design
for aminimum of three units each and may not also be used to satisfy the The engineering management subjects include:
Concentration requirement. Engineering Economy
Courses in an Area of ConcentratietStudents must complete a Industrial Accounting
departmentally approved set of three or more letter-graded courses tdkventory Control and Production Systems
en for a minimum of three units each, in an area of concentration of oddanagement of New Product Development
of the following types: Manufacturing Strategy

1. Anarea of concentration in the MS&E department. Manufacturing Systems Design

2. Anarea of concentration in one of the seven other departments of thfarketing for Technology-Based Companies
School of Engineering. Organizational Behavior and Management

3. Inexceptional cases, a coherent area of concentration designed by Bply
student. Petitions for student-designed concentrations must list teupply Chain Management
three proposed courses (taken for three units or more and at the 200-The hardware and engineering design courses provide hands-on t
level or above) and include a brief justification. The petition must béng of these functions and the trade-offs that must be made in seled
submitted to student services no later than the fifth week of the quaaiternative systems configurations.
ter prior to graduation. The engineering management subjects provide a suitable perspe

Project Course RequirementStudents must take either a designat- SO thatalternative system choices can be appropriately evaluated for
ed project course or two designated integrated project courses. The projég@ncial, organizational, and productionimpacts, as well as theirimp
course(s) must be taken for letter grade, and must be taken for a minim@# the firm’s manufacturing policy.

of three unites and may also be used to satisfy the core or concentrationBeyond the required core, the curriculum allows for elective cour;
requirement. chosen from a broad set of relevant electives providing additional trg

Additional requirements are: ing in engineering management, engineering-design hardware, an(
1. Atleast 45 units must be in courses numbered 100 and above, wRRCts of computer science. A student may follow individual interests ¢
the exception of Engineering Fundamentals courses (10, 14, 15, 20, 2&ilor the program to meet individual needs.
30, 40, 50, 60, 62). Students interested in a career focused on manufacturing manage
2. At least 27 units must be in courses numbered 200 and above §7d Productdevelopmentmay apply for the Dual Manufacturing Systg

MS&E, taken for a letter grade and a minimum of three units eacHEngineeri_ng andthe M.B.A. program. Minimum r_equirements can b_e
and atleast 36 units mustbe in MS&E or closely related fields. Close prough sixtoseven quarters of study if the candidate matriculates in§
related fields include any department in the School of Engineerind?f°9rams simultaneously.

mathematics, statistics, economics, sociology, psychology, or business. T_he dt_atailed reqqlirerlnefnts fot: the M.S. in Manufactl_Jring ?fyste
3. The degree program must be completed with a grade point averalégglneerlng are available from the MS&E Student Services office.

4 (AGPA).OfS'O Ofrtnigher- s of | MANAGEMENT SCIENCE AND ENGINEERING (MS&E) AND
. maximum o ree units or language courses. ELECTRICAL ENGINEERING (EE)

5. Amaximum of three units of 1-unit seminars, colloquia, workshops, 7 o
etc., in any department, and a maximum of one unit of MS&E 208 Admissior—For the dual degree, admission to both departments
Curricular Practical Training. required, butis coordinated by designated members of both Admiss

6. A maximum of 18 Non-Degree Option (NDO) units. Committees who make recommendations to the committees of thei

7. Courses in athletics may not be applied toward the degree. spective departments.
Please see student services’ office or department web site for com- Advising—Every studentin the dual degree program has one adv
plete listing of project, integrated project and approved concentrationi EE, and one in MS&E. In addition, a committee consisting of des
nated faculty from both departments serves as a review committe

ENGINEERING: MANUFACTURING SYSTEMS performance and as an overseeing body of ongoing and graduating
ENGINEERING dents of the program. The committee, consisting of designated mem

No app“cations are being accepted for this program for 2002_2003)f both Admission Committees as described inthe preViOUS SeCtion,
The M.S. in Engineering with a concentration in Manufacturing Sysinitially serve as this overseeing body.
tems Engineering addresses the need for engineers who combine man-The Dual Degree Program This dual-degree program enables
agement and design skills focused on manufacturing. There is a criticsthall, selective set of graduate students to obtain both the MS&E
need for individuals who can deal directly with product design for manter’s degree and the EE master’s degree simultaneously. Students
ufacturability; design of integrated manufacturing systems; financialplete the course requirements for each department. A total of 90 un
organizational, and strategic managementissues; and elements of autmuired to complete the dual-degree.
mation technology such as computer-aided design, computer-aided
manufacturing, robotics, and microprocessor control. PROFESSIONAL EDUCATION
Manufacturing Systems Engineering is a joint effort of the depart- The Stanford Center for Professional Development (SCPD) provi
ments of Mechanical Engineering, and Management Science and Engpportunities for employees of some local and remote companies to
neering. The program seeks highly qualified students with strong edgeurses at Stanford.
cational backgrounds in engineering and provides a demanding The Honors Cooperative Program (HCP) provides opportunities
curriculumthatis strong in both hardware and engineering managemermployees of some local companies to earn an M.S. degree, over a
Successful applicants should have a minimum of one year of full-timer period, by taking one or two courses per academic quarter. Som
industrial experience. quired courses are only offered on campus; HCP students must pl
The hardware and engineering-design aspects of the program includétend those courses at Stanford to meet the degree requirements. It

NEEe
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currently possible to complete this program as a remote HCP studedt. Atleast one of the four courses chosen to satisfy the breadth require-
Students must apply for a degree program through the standard ment must be at the 300 level.
application process, and must meet the standard application deadline of Qualification Procedure Requiremests he qualification procedure
February 1. is based both on breadth across the department’s disciplines and depth
The Non-Degree Option (NDO) allows employees of some locajn an area of the student’s choice. The qualification process must be com-
companies to take courses for credit from their company sites before beiggeted by the end of the month of May of the student’'s second year of
admitted to a degree program. Students apply to take NDO courses egghduate study in the department. The performance of all doctoral stu-
quarter through the Stanford Center for Professional Development. dents is reviewed every year at a department faculty meeting at the end

Foradditionalinformation aboutthe NDO application process and deagf May or beginning of June. Ph.D. qualification decisions are made at
lines, seéttp:/scpd.stanford.edlar contact the SCPD at (650) 725-3000. that time and individual feedback is provided.

The department offers a Certificate Program within the framework The Ph.D. qualification requirements comprise three elements:
of the NDO program. A certificate can be obtained by completing thre@_
MS&E core courses, plus one MS&E elective course for the total of four
courses. For further information, séétp://scpd.stanford.edu/ce/ndp/
certificate.html

Grade Point Average student must maintain a GPA of at least 3.4

in the four courses chosen to satisfy the breadth requirements, and a
GPA of atleast 3.4 in the set of all courses taken by the student within
the department. In both cases, the GPA is computed on the basis of
DOCTOR OF PHILOSOPHY the nominal number of units for which each course is offered.
Paper(s):a student may choose between two options, either to be
completed before the Spring Quarter of the student’s second year. The

. _ . - first option involves one paper supervised by a primary faculty ad-
The Ph.D. degree in MS&E is intended for students primarily inter- ;i one area and a faculty consultant in another area. The objec-

ested in a career of research and teaching, or high-level technical work tive is to permit a student who has decided on a principal thesis focus
inuniversities, industry, or government. The program requires three years to concentrate early in that area while benefiting from the input (and
of full-time graduate study, at least two years of which must be at Stan- broadening) afforded by the participation of a faculty member out-
ford University. Typically, however, students take aboutfourtofiveyears  ijathe primary area of research. This paper should be written in two
after entering the program to complete all Ph.D. requirements. The Ph.D. quarters.

is generally organized around the requirement that the students acquire The second option involves two shorter sequential tutorials in two
a certain breadth across some of the eight areas of the department, anjjterent areas, with two different faculty advisers. Each tutorial

depth in one of them. These areas are: should be completed in one quarter. In both options, the student chooses

2.
University requirements for the Ph.D. degree are described in the
“Graduate Degrees” section of this bulletin.

Decision analysis and risk analysis the faculty adviser(s)/consultant with the faculty members’ consent.
Economics and finance A student may register for up to three per tutorial and up to 6 units
Information science and technology for a paper. These paper or tutorial units do not count towards the 54
Organization, technology, and entrepreneurship course units required for the Ph.D., and letter grades are not given.
Policy and strategy 3. AreaQualificationin addition, during the second year, a student must
Probability and stochastic systems pass an examination in an area of his or her choice, either in one of
Production operations and management the eight department areas already defined by the faculty, orin aninth
Systems modeling and optimization area representing a mix of area specialties to be defined by a cogni-

Doctoral students are required to take a number of courses, both to zant faculty group (including at least three faculty members) appoint-
pass a qualifying exam in one of these areas and to complete a dissertaed by the department chair. This area examination is written, oral, or
tion based on research which must make an original contribution to both at the discretion of the area faculty administering the exam.
knowledge. 4. AreaCourse Requiremestudents must complete the depth require-

Each student admitted to the Ph.D. program must satisfy a breadth ments of one of the eight areas of the MS&E department. All courses
requirement and pass a qualification procedure. The purpose of the qual- used to satisfy depth requirements must be taken for a letter grade. The
ification procedure isto assess the student’'s command of the field and to Ph.D. requirements for the eight areas of the MS&E department are
evaluate his or her potential to complete a high-quality dissertation in a available from the MS&E Student Services office.
timely manner. The student must complete specified course work in one
of the eight areas of the department. The qualification decision is bas€@OURSES
223); ;;:?Se gtr;g?s debpyolﬂéi\f[ﬁ:jzgni(SHZA(Z;]C;E ;hsiu%neenggtg ec;fgr:aqllarl:]l c e(AL)) indicate_s thatth_e course is subjectto the University Activity Unit
in an area examination. Considering this evidence, the department fel@'tatlons. (8_un|ts maximum). L .
ulty votes on advancing the student to candidacy in the department at.(WlM) indicates that the course meets the Writing in the Major re-
large. The Ph.D. requires a minimum of 135 units, at least 54 of whicfUirements.
must be in courses of 3 units or more. At least 48 course units in COUrSgN DERGRADUATE

of 3 units or more must be taken for a letter grade. Finally, the stude
must pass a University oral examination and complete a Ph.D. disser\%b;gepllzeﬁ\;lviggﬁ:i;\aegﬂeasv_v(E?;T::;);EES%?SZ%&? ﬁcc:urpsmvf/)rr]]ecr?:vseer an
e e ot cota quanty s epresentedy asnle averagerumber.Exampis
MS&E or in another Stanford department. ' ofthe flaw of averages may be obvious orinsidious. The information age
. is changing our perspective of uncertainty. Seminar recognizes the flaw
Breadth Requiremesnt of averages, avoids it in everyday thinking, introduces recent informa-
1. The breadthrequirementis to be satisfied by a choice of four coursggn technologies for preventing the flaw of averages, and relates this new
spanning four out of the above mentioned eight areas of the depagipproach of dealing with uncertainty to traditional statistics.
ment. The list of courses satisfying the breadth requirementis avail- 2 ynits (Savage) not given 2001-02
able from the MS&E Student Services office.

2. The Ph.D. candidacy form must contain four courses that satisfy the1 . Financial Literacy—(Formerly EES&OR 41.) Practical knowledge

breadth requirement. ) ) about personal finance and money management including budgeting,
3. Courses chosen to satisfy the breadth requirement must be taken ¢@sdit cards, banking, insurance, taxes, and saving. Real-life credit card
letter grades. bills, bank statements, paycheck stubs, and insurance policies.

1 unit, Win, Spr (Morrison)


http://scpd.stanford.edu
http://scpd.stanford.edu/ce/ndp/certificate.html
http://scpd.stanford.edu/ce/ndp/certificate.html

60. Engineering Economy—(Enroll in Engineering 60.) database design, information system design, organizational asped
3 units, Aut, Win (Jucker) information systems, and applications of information systems in diff
Sum (Staff) ent industries. Prerequisites: 180; Computer Science 106A, 106B.

4 units, Win (Ozer)

92Q. Stanford Introductory Seminar: International Environmental
Policy—Preference to sophomores. Introduction to the science, usirB1. Information Science—Information science is presented in terms d
economics and the politics of international environmental policy. Curfive essential aspects of information (five E’s): Information as entrop
rent negotiations on global climate change are a case study. Lecturés¢ classical information theory concerning bits and bytes, chal
materials are self contained and similar to material the instructor used@apacity, bandwidth, coding, and encryption. Information as an econ(
briefing international negotiations and the U.S. Congress, integrating the commaodity, unlike other commodities information generally, is n
material more comprehensively in policy briefings on individuals, di-lost when it is consumed, and this has important consequences for
mensions, or the problem and its potential solutions. information is efficiently produced, priced, and distributed. Informatig
4 units, Win (Weyant) as enlightening, where information can influence decisions made,
for this purpose has a value that can be calculated. Informatio

101. Undergraduate Directed Study—(Formerly |IE 191.) Directed embodied in physical form, where vast quantities of information 4
study on a subject of mutual interest to the student and faculty membetored in data bases and data warehouses, and transmitted th
Student must find a faculty sponsor and submit a one-page descriptiastworks that package, encrypt, switch, and route it from locatio
of plan. location. Information as extracted from data, using data-mining
1 or more units (Staff) modeling techniques. Modern instances of these five information conc

3 units, Win (Luenberger)

ineering

107. Interactive Management Science-(Formerly EES&OR 137,
graduate students register for 207.) Examines analytical techniques suc0. Industrial Accounting—(Formerly IE 133.) Non-majors and mi-
as linear and integer programming, Monte Carlo simulation, forecastingors who have taken or are taking elementary accounting should
decision analysis, and Markov chains in the environment of the spreadnroll. Introduction to accounting concepts and the operating charad
sheet. Materials include spreadsheet add-ins for implementing these &stics of accounting systems. The principles of financial and cost
other techniques. Emphasis is on building intuition through interactiveounting, design of accounting systems, techniques of analysis, and
modeling, and extending the applicability of this type of analysis througbontrol. Designed for the user of accounting information and not ag
integration with existing business data structures. Project required @ftroduction to a professional accounting career. Interpretation and

those enrolled in 207. of accounting information for decision making is stressed.
3 units, Aut (Savage) 3-4 units, Aut (Turki)
Sum (Staff)

108. Senior Project—(Formerly IE 180.) Restricted to MS&E majorsin

their senior year. Students participate in a major projectin groups of fout52. Introduction to Decision Analysis—(Formerly EES&OR 152.)
Problem identification and definition, emphasizing data collection, synHow to make good decisions in a complex, dynamic, and uncerf
thesizing feasible solutions to real problems, and presentation of resuligorld. People often make decisions that on close examination t
Prerequisites: 121, 180, 242 or 245G, 260; Computer Science 106&gard as wrong. Decision analysis uses a structured conversation 4
Engineering 40, 60, 62. Limited Enrollment. Priority to students comen actional thought to obtain clarity of action in a wide variety

Management Science and Eng

pleting ABET accredited IE Concentration. domains. Topics: distinctions, possibilities and probabilities, relevan|
5 units, Win (Staff) value of information and experimentation, relevance and decision ¢
grams, risk attitude. GER: 2b (WIM)
111. Introduction to Optimization—(Formerly EES&OR 111, enroll 4 units, Spr (Shachter)
in Engineering 62.)
4 units, Aut (Friedlander) 160. Analysis of Production and Operating Systems(Formerly IE
Spr (Veinott) 260; graduate students register for 260.) Introduction to the des

operation, and control of production systems using mathematical, ¢
120. Probabilistic Analysis—(Formerly EES&OR 120; graduate stu- putational, and modern analytical techniques. Topics: determinatio
dents register for 220.) Concepts and tools for the analysis of probleroptimal facility location, determination of production lot sizes, optim
under uncertainty, focusing on model building and communication: théming and sizing of production capacity expansion, and introductio
structuring, processing, and presentation of probabilistic informatiorinventory control. Prerequisites: 120 and Engineering 62.
Examples from legal social, medical, and physical problems provide 4 units, Aut (Brandeau)
motivation and illustrations of modeling techniques. Spreadsheets will
be used to illustrate and solve problems as a complement to analytid®4. Manufacturing Systems Desiga-(Formerly IE 125; graduate
closed-form solutions. Topics: axioms of probability, probability trees students register for 264.) The concepts and techniques of designing
random variables, distributions, conditioning, expectation, change dfnproving productive systems. Emphasis is on the physical and org
variables, and limit theorems. Prerequisite: Mathematics 51. Recoraational design of high-performance manufacturing systems. Multid
mended: knowledge of spreadsheets. ciplinary approach with the use of digital simulation as a tool f
5 units, Au{Shachtey evaluating design alternatives. Prerequisites: 121, 169, 180. (WIM),
5 units, Spr (Bailey)
121. Introduction to Stochastic Modeling—(Formerly EES&OR 121.)
Stochastic processes and models in operations research. Discrete 466. Quality Assurance and Control—(Formerly IE 121; graduate
continuous time parameter Markov chains. Queuing theory, inventorstudents register for 269.) Introduction to the concepts and statist
theory, simulation. Prerequisite: 120 or Statistics 116. methods that companies use to manage and improve quality. Toj
4 units, Win (Ward) sampling inspection, statistical process control, quality function depl
ment, cost of quality, and Taguchi’'s method for designing in quali
130. Information Systems—(Formerly IE 175.) Introduction to the Prerequisites: 120 and Statistics 110 or 190.
design and use of computer-based information systems. Topics: software 4 units, Win (Garber)
and hardware used in information systems, information requirements,
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180. Organizations: Theory and Managemenrt-(Formerly IE 100.)  197. Ethics and Public Policy—Ethical issues in science- and technol-
For undergraduates only, with preference to MS&E majors. Survey aigy-related public policy conflicts. Develops the capacity for rigorous
classical and modern organization theory, covering the behavior of theitical analysis of complex, value-laden policy disputes. Topics: the

individual, the work group, and the organization. nature of ethics and morality; the natures of and rationales for liberty,
4 units, Aut (Eisenhardt) justice, and human rights; and the use and abuse of these concepts in
Spr (Hinds) recent and current policy disputes. Cases from: biomedicine, environ-

mental affairs, the technical professions, communications, and interna-
181. Issues in Technology and Work for a Post-Industrial Econo- tional relations. GER:3a (WIM)
my—(Formerly IE 101.) Introduces undergraduates in industrial engi- 5 units, Win (Jamieson)
neering and other engineering disciplines to the study of technology and

work, exploring topics of contemporary concern and identifying chalPRIMARILY FOR GRADUATE STUDENTS

lenges posed by a post-industrial workplace. Objectives: explore ho@ENERAL AND SYSTEMS ANALYSIS METHODS

ghanges i_n technology and orga_mization are altering the way we v_vork a%l. Dynamic Systems-(Formerly EES&OR 231.) Introductory: the

I|ve.ou.r lives; ?ecome acqualnted with approaches to stgdylng ar%al is to train students to think dynamically in decision making, and

designing work_, and examine hov_v a gro_undeq understandlng of wo cognize and analyze dynamic phenomena in diverse situations. Con-

and work practices can assist engineers in designing better technolog%%tsz formulation and analysis; state-space formulation; solutions of
|

and organizations. Representative topics: job design, distributed a ear dynamic systems, equilibria, dynamic diagrams: eigenvalues and
virtual organizations, the blurring of boundaries between work an

N ) A “"eigenvectors of linear systems, the concept of feedback; nonlinear dy-
family life, computer_supported cooperatlv_e vv_ork, trendsin S_k'” requIre amics, phase plane analysis, linearized analysis, Liapunov functions,
ments and occupational structures, monitoring and surveillance in t tastrophe theory. Examples: grabber-holder dynamics, technology
workplace, downsizing and its effects on work systems, project work an . ' ’

. . ) novation dynamics, creation of new game dynamics in business com-
project based lifestyles, the growth of contingent employment, telecomsayision ecosystem dynamics, social dynamics, and stochastic exchange
muting, electronic commerce, and the changing nature of labor relatio

. ynamics. Prerequisite: Mathematics 103 or equivalent.
3 units, Spr (Barley) 4 units, Win (Tse)

182. Work, Technology, and Society-(Formerly IE 170; fuffills the 547 | taractive Management Scienee(Formerly EES&OR 237
School of Engineering’s Technology in Society requirement.) Semina\?ndergraduates register for 107; see 107.)
on work in contemporary society as influenced by rapid technological 3 units, Aut (Savage) ’ '

d )

change. Causes and consequences of the current revolution in work, an

policies for grappling with resultant problems. Focus is on the U.S.,witaogl Practical Training—(Formerly EES&OR 208.) Students obtain
attention to key trends in selected foreign countries.Topics:newtechn%lmploymem in a relevant industrial or research activity, chosen to
ogy in the workplace and its bearing on occupational and organizationghpance their professional experience, and consistent with the degree
changes, employer-employee relations, worker health and safety, €9y qram they are pursuing. Students must submit a one-page statement
nomic competitiveness, women workers, workplace ethics, and thg, o\ ing relevance to degree program along with offer letter before the
future O.f work. L_|m|te<_j enroliment, start of the quarter, and a one-page statement documenting the work done
4 units (McGinn) given 2002-03 and relevance to degree program at the conclusion of the quarter. One

. . . unit counts toward the M.S. degree and 3 units toward the Ph.D. degree.
193. Technology in National Security—-(Formerly EES&OR 193; Ererequisite: MS&E student.

graduate students register for 293.) Examines critical decisions made by 1 unit, Aut, Win, Spr, Sum (Paté-Cornell)
the U.S. in selected security and space programs, emphasizing current B B
issues. Case studies illustrate the process by which technical, politicapTIMIZATION

and (_econqmic issut_es are brogght_ into _the policy process; particularly, %1. Linear and Nonlinear Optimization—(Formerly EES&OR 211.)
wayin which tet_:hnlcal organlzatlons |n_governmentz govern_ment €OMrhe fundamental concepts of linear and nonlinear optimization theory
mlt_tees, and science advisory pqards_ Interact to brl_ng advice to SENAd modeling. The role of prices, duality, and problem structure in find-
policy makers. Some case decisions in other countries. (WIM) ing and recognizing solutions. Perspectives: problem formulation, ana-
3 units, Aut (Perry) lytical theory, and computational methods. Theory: finite dimensional
derivatives, convexity, optimality, duality, and sensitivity. Methods:

195. International Security in a Changing World—(Formerly .simplex and variations, gradient, Newton, penalty, and barrier. Team

.EES&O.R 195; same as POI'“CQI Science 138') Surveys the ma]?)rroject using software package. Prerequisite: Mathematics 51.
international and regional security problems in the modern world: 4 units, Aut (Cottle)

Interdisciplinary faculty lecture on the political and technical issues
involved in arms control, the military legacy of the Cold War, regional212l Network and Integer Programming—(Formerly EES&OR 212.)
securityconflicts, prolifergtion of advanced weapons Capab”ities'ethnifhtroduction to modeling and solving optimization problems on net-
Conﬂ'CS’ and_ peacekeeping efforts. GER:3b works and problems with integer constraints. Flows, shortest paths,
5 units, Win (Blacker, May, Perry, Sagan) dynamic programming, extreme points, unimodularity, branching, bound-
ing, cuts, tight formulations, AMPL-MINOS, AMPL-CPLEX, MAT-

196. Transportation Systems and Urban Developmest(Formerly | Ap : e . .

. . : , complexity. Applications: management of production and inven-
EES&OR 196.) Introduction to transportation systems and planning, ar|]éAry systems, packaging, and scheduling. Corequisite: 211 or equivalent.
their roles in society. Analytical tools introduced at a conceptual level™ 5 /i W’in (Megidd(,))

examine issues and evaluate alternatives. Policy implications and system
effectiveness analysis of transportation in an urban context. TOpiCBROBABILITY AND STOCHASTIC SYSTEMS

economic analysis of transportation, supply and demand equilibriurEZO. Probabilistic Analysis—(Formerly EES&OR 221. Undergradu-
analysis, urban transportation networks, congestion managementy < dents register for 120; see 120.)

short and long term transportation planning, the impact of technology on 4 units, Aut (Shachter) '

transportation systems, land use and transportation, case studies ’

and analysis of current transportation news items. Prerequisit%?l. Stochastic Modeling—(Formerly EES&OR 222.) Continuation of
Mathematlcs 2#' . 220. Topics: limit theorems, discrete and continuous time Markov
3 units (Staff) not given 2001-02 chains, renewal processes, queuing theory, and transform analysis.



Emphasis is on building a framework to formulate and analyze probab?37. Progress in Worldwide Telecommunications-(Formerly
listic systems. Prerequisite: 220 or consent of instructor. EES&OR 297.) Interdisciplinary study of topics in current worldwid
3 units, Win (Weiss) developments and economic trends with the participation of promin|
guest speakers from telecommunications organizations and indug
223. Simulation—(Formerly EES&OR 232.) Generation of uniform Topics: telecommunications services and networks, (de)regulation
and non-uniform random numbers, discrete-event simulations, simulaarket-driven competition, technology, standardization, internatio
tion languages, design of simulations, statistical analysis of the output ofganizations, and the needs of the underserved parts of the w
simulations, variance reduction, optimization via simulation, applicaindividual or team case study and a verbal presentation. May be rep¢
tions to modeling stochastic systems in computer science, engineerirfgr credit.
finance, and operations research. Prerequisites: a working knowledge of 3 units, Sum (Ilvanek, Chiu)
FORTRAN, PASCAL, C, or C++; probability at the level of 120 or
Statistics 116. ECONOMICS, FINANCE, AND INVESTMENT
3 units, Spr (Staff) 241. Economic Analysis—(Formerly EES&OR 241.) Principal meth-
ods of the economic analysis of the production activities of firms (p
224. Stochastic Models in Operations Researeh(Formerly EES&OR  duction technologies, cost and profit; perfect and imperfect competiti
273.) Formulation and analysis of models in operations research involindividual choice (preferences and demand); and the market-based
ing stochastic processes. Topics: Markovian queues, queues with etem (price formation, efficiency, welfare.) Emphasis is on the analyti
bedded Markov chains, general single server queue, queuing networksundations and the practical applications of the methods presented
diffusion approximations, queues in heavy traffic. Prerequisites: 221341 for continuation of 241. Recommended: 211.
251, or equivalents. 4 units, Win (de Villiers)
3 units (Staff) not given 2001-02

ineering

242. Investment Science-(Formerly EES&OR 242.) Introduction to

INFORMATION SCIENCE AND TECHNOLOGY modern quantitative investment analysis: theory and practical appl

230. Introduction to Computer Networks—(Enroll in Electrical En-  tion. How modern investment concepts can be used to evaluate

gineering 284.) manage opportunities; structure portfolios; and use sophisticated in
3-4 units, Aut (Tobagi) ment products including stocks, bonds, mortgages, and annuities.

ics: deterministic cash flows (time-value of money, present val
232. Information Technology and Supply Chain Management internal rate of return, term structure of interest rates, bond portfd
(Formerly IE 267.) Advancements in information technologies havémmunization, project optimization); mean-variance theory (Markowi
enabled major innovations in the re-engineering of industry supplynodel, capital asset pricing); dynamic and uncertain cash flows. Emy
chains, redefining the ways companies operate their supply chains. N&¥ is on translating theory into actual procedures. Examples of app
ventures have emerged to create values for business partners andtibgs for every major topic. Group project devoted to application of {
consumers in supply chain integration. How information technologiegnheory. See 342 for continuation of 242.
have advanced supply chain integration and coordination. The dimen- 3 units, Aut (Primbs)
sions of business and process improvements. New opportunities using Sum (Feinstein)
supply chain management concepts and emerging technologies. Enroll-
ment limited. Prerequisite: 261. 245E. Financial Decisions—(Formerly IE 235.) Models and techniquey
3 units, Spr (Lee) in financial decision making under uncertainty. Topics: portfolio a
capital markettheories, financial analysis and forecasting, cost of cap
234. Organizations and Information Systems-(Formerly IE 275.)  project evaluation, and pricing of real and financial options. Prered
For graduate students interested in how information systems impagites: 120 and Engineering 60. Recommended: 140, and Engineerin
organizations and how organizations take control of information techStatistics 110 or 190.
nology (IT) to gain a competitive edge. Topics: IT strategy, the fit 4 units (Turki) not given 2001-02
between IT and corporate culture, IT architectural alternatives, changing
technologies and organizational learning, the effect of IT on competitior245G. Introduction to Finance—(Formerly IE 236; same as Busines
and outsourcing as an offensive strategy. Student teams perform figf@21.) The foundations of finance, with applications in corporate fina
studies based on situations in which information technology is creatir@nd investment management. The process of valuation, which is ce
a significant management problem or business opportunity. Case basesimany of the major financial decisions made by corporate managers
Enrollment limited. investors. Topics: criteria for making investment decisions, relations
3-4 units, Win (Tabrizi) between risk and return, market efficiency, and the valuation of deri
tive securities (e.g., options). The major financial instruments issued
236. Pricing Next Generation Telecommunications Products and corporations including short and long term debt, equity, and convert
Services—(Formerly EES&OR 286.) Telecommunication products andsecurities. Conceptually rigorous; cases illustrate applications of
services pricing as the key to success in a rapidly changing and hightyain concepts. Prerequisites: 120. Recommended: Economics
competitive market. Interdisciplinary approach to position, price, an@équivalent.
distribution of traditional/innovative telecommunication services. Top- 4 units, Win (Admati)
ics: the telecommunication industry as driven by technological advanc-
es, policy choices, and explosive business opportunities; the pricirB47E. International Investment and Financing—(Formerly |E 237.)
revolution and arbitrage opportunities in international voice created bBuilds on the concepts in 235, e.g., NPV, capital structure, and cog
data-voice convergence and liberalization; competitive aspects of sayapital estimation, and extends these concepts to an international sq
vice delivery channels; commoditizing of bandwidth and basic servicesyhere foreign exchange plays a key role. Topics: exchange rate detd
clearinghouses; financial risk hedging through futures/derivatives tradvation theories, the performance of exchange forecasting models
ing; the need to develop intelligent pricing and provisioning agents fochange rate exposure and hedging, international borrowing and cal
product bundling; grade of service differentiation; positioning and revstructure, and international project evaluation. Practical standpo
enue optimization by capturing consumer preferences. Group project ffowever, an understanding of the theory is a necessity in real w
industrial participation. applications. Prerequisite: 245.
3 units, Sum (Chiu) 3-4 units (Turki) not given 2001-02

Management Science and Eng
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247S. International Investments—(Formerly EES&OR 243.) Intro- 252. Decision Analysis+(Formerly EES&OR 252.) Coherent ap-
duces international financial markets, their comparative behavior, argroach to decision making, using the metaphor of developing a structured
their interrelations. Focus is on the assets traded in liquid marketsonversation having desirable properties, and producing actional thought
currencies, equities, bonds, swaps, and derivatives. Topics: institutiortilat leads to clarity of action. Instruction is Socratic, with computational
arrangements, taxation and regulation, international arbitrage and parigsues covered in problem sessions. Emphasis is on creation of distinc-
conditions, valuation of target firms for cross-border acquisitions, intertions, representation of uncertainty by probability, development of
national diversification and portfolio management, derivative instrualternatives, specification of preference, and the role of these elements in
ments and dynamic investment strategies, international performanceeating a normative approach to decisions. Evaluates information
analysis, international capital flows and financial crises, and topics afathering opportunities in terms of a value measure. Relevance and
current relevance and importance. Corequisite: basic finance theodgcision diagrams represent and clarify inference and decision. Princi-
(equivalent of 242 or 245). ples are applied to decisions in business, technology, law, and medicine.
3 units, Sum (Fu) See 352 for continuation.
4 units, Aut (Howard)
248. Economics of Natural Resources(Formerly EES&OR 246.)
Intertemporal economic analysis of natural resource use, particularB64. The Ethical Analyst—(Formerly EES&OR 254.) The professional
energy, and including air, water, and other depletable mineral armhalyst who uses technical knowledge in support of any individual,
biological resources. Emphasis is on an integrating theory for depletabbeganization, or government is ethically responsible for the consequences.
and renewable resources. Stock-flow relationships; optimal choices ovBtudents are sensitized to ethical issues, providing the means to form
time; short- and long-run equilibrium conditions; depletion/extinctionethical judgments, questioning the desirability of physical coercion and
conditions; market failure mechanisms (common-property, public goodsieception as a means to reach any end. Exploration of human action and
discount rate distortions, rule-of-capture); policy options. Prerequisitaelation in society in the light of previous thought, and tialatal research
241 or Economics 51. on the desired form of social interactions. Attitudes toward ethical
4 units, Win (Sweeney) dilemmas explored by creating an explicit personal code. Issues from the
range of human affairs test the student’s framework for ethical judgment.
249. Growth and Development(Formerly EES&OR 249.) How to 1-4 units, Spr (Howard)
assess new investment opportunities in the countries of the Pacific Rim
and other fast growing economies. Useful for investors and those guidiff ODUCTION OPERATIONS, SERVICES, AND
their country’s development choices. Topics: the mechanism of econoMANUFACTURING
ic growth, the equation of interest, optimal growth, economic interpretap0. Analysis of Production and Operating Systems(Formerly IE
tion of the calculus of variations and optimal control theory resultsp0, undergraduate students register for 160; see 160.)
uncertainty, tools for evaluating long-term growth rate, geometric mo- 4 units, Aut (Brandeau)
ments, and exponormal distribution. Investment incentives, country risk
indices. The long view: rule of law vs. rule of people. Practical cases fro61. Inventory Control and Production Systems—(Formerly |E 261.)
Ireland, E. European countries, China, and other E. Asian countries. Topics in the planning and control of manufacturing systems. The
3 units, Sum (de La Grandville) functions of inventory, determination of order quantities and safety
stocks, alternative inventory replenishment systems, item forecasting,
DECISION AND RISK ANALYSIS production-inventory systems, materials requirements planning (MRP),
250A. Engineering Risk Analysis—(Formerly IE 240.) The techniques just-in-time systems, master and operations scheduling, supply chain

of analysis of engineering systems for risk management decisions involiranagement, and service operations. Enrollment limited. Prerequisite:
ing trade-offs (technical, humans, environmental aspects). Four parts20 or equivalent.

elements of decision analysis; probabilistic risk analysis (faulttrees, event 3 units, Win (Hausman)
trees, etc.); economic analysis of failure consequences (issues of human
safety and long-term economic discounting); and case studies (e.g., spa@g2. Supply Chain Management-(Formerly IE 262.) Definition of a
systems, nuclear power plants, liquefied natural gas terminals, and dams)pply chain, coordination difficulties, pitfalls and opportunities in
Emphasisis on risk managementissues in the public and private sectasgpply chain management, inventory-service tradeoffs, performance
Prerequisites: 120 or Statistics 116, and Engineering 60, or equivalentgeasurement and incentives. Supply chain network design, global sup-
3 units, Win (Paté-Cornell) ply chain management, the manufacturing/distribution interface, suppli-
er management. Design and redesign of products and processes for
250B. Project Course in Engineering Risk Analysis-(Formerly IE  supply chain management, tools for design, industrial applications,
241.) Students, individually or in groups, choose, define, formulate, angtrategic alliances, current industry initiatives. Enroliment limited to 50
resolve a real risk management problem, preferably from a local firm quS&E students. Prerequisite: 260 or 261.
institution. Oral presentation and report required. Scope of the projectis 3 units, Spr (Hausman)
adapted to the number of students involved. Three phases: risk assess-
ment, communication, and management. Emphasis is on the use 284. Manufacturing Systems Desiga-(Formerly IE 225; undergrad-
probability for the treatment of uncertainties and sensitivity to problenuates register for 164.) The concepts and techniques useful in the initial
boundaries. Enroliment limited, consent of instructor. Prerequisite: 250Alesign and redesign of modern, high-performance manufacturing sys-
3 units, Spr (Paté-Cornell) tems. Multidisciplinary approach considers the design of the physical
and organizational aspects of manufacturing systems. Emphasis is on the

251. Stochastic Decision Modeis(Formerly EES&OR 251.) Efficient  yse of simulation as a tool for design evaluation. Prerequisite: graduate
formulation and computational solution of sequential decision problemganding in engineering.

under uncertainty. Markov decision chains and stochastic programming. 4 units, Aut (Jucker)

Maximum expected present value and rate of return. Optimality of

simple policies: myopic, linear, index, acceptance limit, and (s,S)265. Reengineering the Manufacturing Functioa—(Formerly IE 265.)

Optimal stationary and periodic infinite-horizon policies. ApplicationsPreference given to undergraduates. Student teams of four to six redesign

to investment, options, overbooking, inventory, production, purchasinghe manufacturing and distribution system of a medium-sized manufac-

selling, quality, repair, sequencing, queues, capacity, transportatioturer, focusing on the transportation system, inventory policies for a

MATLAB is used. Prerequisites: probability, linear programming. regional warehouse, design of a national distribution system, operational
3 units, Win (Veinott) improvements of work flow, layout of the manufacturing plant, and



redesign of the planning and control system. Redesign is at an operatiod&gnose problems and opportunities; make decisions; analyze cus
level consistent with a strategy of integrating the functions of manufaers, competitors, and channels in their own company, and in the eco
turing and distribution. Modular approach, with each module requiringc environments and ethical factors that affect their decisions; and rea
analytical or game software. Data is provided. Groups meet twice pégst their recommended approach. Each student writes a strategic t
module with faculty; written report required. Topics: production plan-ing paper. Prerequisites: 140, and Engineering 60. Recommended:
ning, inventory theory, linear/integer programming, economic analysis, 4 units, Win (Kosnik)
and applied probability. Modules are integrated via the focus on the
customer; group learning is emphasized. Enroliment limited. Prerequ272. Entrepreneurial Finance—(Formerly |IE 272.) Primarily for grad-
site: senior or graduate standing, 160; Engineering 60 and 62. uate engineering students. Introduction to the concepts in and aroun
4 units (Carlson) alternate years, given 2002-03 financing of entrepreneurial companies. Focus is on teaching fut
general managers how to use financial perspective to make bq
266. Management of New Product Development(Formerly IE 266.)  decisions in entrepreneurial settings, including selecting financial p
Techniques of managing or leading the process of new product develapers, evaluating financing vehicles, and financing companies throug
ment that have been found effective. Emphasis is placed on how mughowth stages, from startup through initial public offering. Prerequisit
control is desirable and how that control can be exercised in a settiig0, and Engineering 60. Recommended: 245.
where creativity has traditionally played a larger role than discipline. 3 units, Win (MacKenzie)
Topics: design for manufacturability, assessing the market, imposing
discipline on the new product development process, selecting the app2¥3. Technology Venture Formatior—(Formerly IE 273.) Open to
priate portfolio of new product development projects, disruptive technolgraduate students interested in high-technology entrepreneurship.
ogy, product development at internet speed, uncertainty in produptores in detail the process of starting venture scale high-tech busine
development, role of experimentation in new product development;oursework includes assessing opportunities, sizing markets, evalug
creating an effective development organization, and developing progales channels, developing R&D and operations plans, raising ve
ucts to hit cost targets. capital, managing legal issues, and building a team. The teaching {
4 units, Win (Carlson) includes experienced entrepreneurs, venture capitalists, and distingui
guests. Student teams write a business plan and make a formal preq
267. Innovations in Manufacturing—(Formerly IE 226.) Major inno-  tion to group of first tier venture capitalists. Enrollment limited. Reco
vations and trends in manufacturing as they have evolved over timmended: 140, 270, 271, 272 or equivalent.
Emphasis is on understanding why changes occur in addition to what 4 units, Aut (Lyons, MacLean)
they entail. Topics: changes in the mode of production, performance
objectives, sources of inspiration, factory set-up, work organizatior? 74. Building Dynamic Entrepreneurial Organizations—(Formerly
arenas of competition, and information technology. Design implicationEES&OR 284.) Focus is on the dynamic development of corporate sk
for manufacturing systems. knowledge, and infrastructure to compete in a changing global com
4 units, Spr (Bailey) itive environment due to rapid technology advancement, global econg
ic development, changes in consumer’s preference, and govern
268. Manufacturing Strategy—(Formerly IE 268.) Priority given to regulations. Model analysis and case studies are used to devel
Manufacturing Systems Engineering students. The development antethodology in building dynamic entrepreneurial organizations in
implementation of the manufacturing functional strategy. Emphasis is asponse to dynamic competitive requirements. Links between EES&]
the integration of manufacturing strategy with the business and corporatere and the notion of managing change as a basis for a normative tl
strategies of a manufacturing-based firm. Topics: types of manufactuon entrepreneurial activities in new business creation and corpo
ing technologies and their characteristics, quality management, capacéypansion.
planning and facilities choice, the organization and control of operations, 3 units, Spr (Tse)
and determining manufacturing’s role in corporate strategy. Prerequi-
sites: graduate student; 260 or 261. 275. Legal Strategy and Analysis-(Formerly EES&OR 281.) The
3 units, Spr (Carlson) principles of American law and legal reasoning. Topics: civil procedu
criminal law, contracts, consumer protection, international busing
269. Quality and Operations Management-(Formerly IE 221; un-  transactions, intellectual property, torts, product liability, antitrust, cq
dergraduates register for 169.) Quality is a means of survival and porations and law and finance.
strategic weapon for a firm. Using a case-based methodology, focus is on 3 units, Win (de Villiers)
implementation issues and industrial trends from the strategic, opera-
tional, and organizational perspective. Manufacturing and service bas@@6. Managing to IPO and Beyond-(Formerly IE 234; same as
industries. Topics: statistical process control, inspection, experiment&usiness 352G.) The challenges facing companies from first ro
tion, quality philosophies, customer satisfaction, etc. financing to IPO (or major liquidity event) and immediately beyond. T
4 units, Win (Garber) operation of the firm, its organization structure, its financial and ndg
financial systems, and its reward systems, emphasizing the rolé
STRATEGY, ENTREPRENEURSHIP, AND MARKETING support groups (e.g., law firms, PR firms, human resource firms,
270. Strategy in Technology-Based Companies(Formerly IE 270.)  counting firms, and stock option consultants) that increase the likelihg
For graduate students; priority given to IEEM. Introduction to the basiof success. These support groups are viewed as partners that
concepts of strategy, with emphasis on high technology firms. Topicéeverage resources; how to work best with these diverse part
strategic alliances, standards setting, vertical integration, strategic choi&udents work with a startup. Limited enroliment.
generic and hypercompetitive approaches, organizational capabilities, 4 units, Win, Spr (Foster)
and complexity/evolutionary perspectives. Enroliment limited.
4 units, Aut (Staff) 277. Creativity and Innovation in Organization—(Formerly IE 201.)
For master's students and undergraduates (seniors only). Individ
271. Global Entrepreneurial Marketing—(Formerly IE 271.) De- group, and organizational perspectives on what sparks and ha
signed to equip engineers with the marketing skills needed to launch aimhovation. Lectures, exercises, case discussions, and group proj
lead a high-growth, high-tech venture, cultivating the skills needed tBrerequisites: 180, 280, or equivalent.
market new products to new customers, using new technology in startups 4 units (Sutton) not given 2001-02
and global high tech firms. Case method, working in teams. Students

ineering
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ORGANIZATIONAL BEHAVIOR,MANAGEMENT, AND WORK 299. Voluntary Social Systems-(Formerly EES&OR 299.) Explora-

278. Startup Globalization Strategies(Same as Business 354G.) The tion of ethical theory, feasibility, and desirability of a social order in
whether, when, and how issues for new ventures planning and exectiich coercion by individuals and government is minimized and people
ing global activities that cover all parts of the value chain including R&DPUrsU€ ends on a voluntary basis. Topics: efficacy and ethics; use rights
operations, marketing, and customer service. Infrastructure providetg_r property; contracts and torts; spontaneous order and free markets;
supporting global activities (i.e., VCs and consulting firms), exporting®ime and punishment based on restitution; guardian-ward theory for
of proven business models to other parts of the globe, entry strategief@ling with incompetents; the effects of state action-hypothesis of
non-home base markets, managing global marketing for startups, and €5t €"Se results; applications to help for the needy, armed intervention,
strategies. Cases. Guest speakers. Group project on a company.  Victimless crimes, and environmental protection; transition strategies to

4 units, Spr (Foster) a voluntary society.
1-3 units, Win (Howard)

280. Organizational Behavior and Managemenrt-(Formerly IE 203.) PRIMARILY FOR DOCTORAL STUDENTS
Organization theory; concepts and functions of management; behavior

of the individual, work group, and organization. Emphasis is on case afdENERAL AND SYSTEMS ANALYSIS METHODS
related discussion. Enrollment limited to 65 graduate students p&00.Ph.D. Qualifying Tutorial—(Formerly EES&OR 400.) Restrict-
section; priority given to IEEM majors. edto Ph.D. students assigned tutorials as part of the EES&OR and MS&E

4 units, Spr (Sutton) Ph.D. qualifying process. Enrollment Optional.

1-3 units, Aut, Win, Spr, Sum (Staff)

281. Management and Organization of Research and Develop-
ment—(Formerly IE 220.) The organization of R&D in industry and the 301. Thesis and Dissertation Researeh(Formerly EES&OR 409, |1E
problems of the technical labor force. Relevant theoretical perspectiv8§1.) Work on dissertation for Ph.D. degree or thesis for Engineer’s
from sociology, anthropology, and management theory on the social aniégree. Limited to students who have been advanced to candidacy for the
pragmatic issues that surround technical innovatimithe employment  degree of Ph.D. or Engineer degrees.
of scientists and engineers. Possible topics: organization of scientificand 1 or more units, Aut, Win, Spr, Sum (Staff)
technical communities, industrialization of research, the nature of scien-
tific and technical work, strategies for fostering innovation, careers 0302. Optimal Dynamic Systems-(Formerly EES&OR 331.) Control-
scientists and engineers, and managerial problems characteristic of R&&bility and observability, stabilizing feedback. Optimal control theory
settings. and the Pontryagin maximum principle; problems with inequality con-

4 units, Spr (Barley) alternate years, not given 2002-03 straints, transversality condition, discounting cost, infinite horizon prob-

lem; the Hamilton-Jacobi-Bellman equation; stochastic control. Appli-

284. Technology and Work—(Formerly IE 223.) Theory and research cations: optimal economic growth, control of predator/prey systems,
on the social implications of technology and technological change faspread of product innovation. Prerequisite: 201.
workers at all levels. Alternate conceptions of technology as social 3 units (Staff) not given 2001-02
phenomenon, approaches to the study of technology in the workplace,
reactions of individuals and groups to technological change, the cofPTIMIZATION
struction of a technology’s social meaning, and the management GfL0. Linear Programming—(Formerly EES&OR 318.) Formulation
technological change. Emphasis is on automation, electronic data profstandard linear programming models. Alternative techniques for solv-
cessing, and sophisticated microelectronic technologies, including CADrg linear programs. Theory of polyhedral convex sets, linear inequali-
CAM systems, telecommunication networks, medical imaging technolies, alternative theorems, and duality. Variants of the simplex method,

ogies, artificial intelligence, and personal computers. dual simplex method, product form of the inverse. Sensitivity analysis,
4 units (Barley) alternate years, given 2002-03 economic interpretations. Large-scale linear programming, decomposi-
tion principle. Prerequisite: Mathematics 113 or consent of instructor.
PUBLIC POLICY ANALYSIS 3 units, Aut (Cottle)

290. Public Policy Analysis—Focus is on national security, health/
medical, technology regulation/intellectual property rights, and energyd11. Optimization—(Formerly EES&OR 311.) Applications, theory,
environment. Each studentwrites a short policy analysis brief in each ahd algorithms for finite-dimensional linear and nonlinear optimization
the four areas. Enroliment limited to graduate students in engineeringroblems with continuous variables. Elements of convex analysis, first-
3 units, Win (Weyant, Perry, Shachter, de Villiers) and second-order optimality conditions, sensitivity and duality. Algo-
rithms for unconstrained optimization, linearly constrained optimization
293. Technology in National Security—(Formerly EES&OR 293. problems (including linear and quadratic programs), and nonlinearly
Undergraduates register for 193; see 193.) constrained problems. Prerequisites: Mathematics 113, 115.
3 units, Aut (Perry) 3 units, Win (Cottle)

298. Technology, Policy, and Management in Newly Industrializing  312. Optimization Algorithms—(Formerly EES&OR 314.) Review of
Countries—(Formerly IE 279; same as Science, Technology, and Soceptimality conditions. Detailed description of algorithms for uncon-
ety 279.) Technology as the key to development and prosperity in mostrained, linearly constrained, and nonlinear constrained problems. Nu-
parts of the world. Building technological capability in newly industri- merical linear algebra techniques required for practical implementations.
alizing countries at the national and firm level. Government interventionConvergence, rate of convergence. Impact on the performance of algo-
the concept of technology leader and technology follower environmentsithms due to the use of finite-precision arithmetic. Algorithms for large
the transfer of technology from “leader” countries, indigenous technogroblems. Sparse matrix technology. Use of software. Recommended:
logical capability, human capital, culture and innovation, the role oP11, 311.
small firms and new enterprises in technological capability. Managing 3 units, Aut (Murray)
innovation in firms: how innovation is different in technology followers,
organizing for shop floor innovation, building an innovation culture, the313. Vector Space Optimizatior—(Formerly EES&OR 313.) Optimi-
special role of R&D in followers, the role of design, technology strategyation theory from the unified framework of vector space theory, i.e.,
for followers. Cases from Korea, India, Brazil, Singapore, and othetreating together problems of mathematical programming, calculus of
NICs. Enrollment limited to 50. variations, optimal control, estimation, and other optimization problems.
2-4 units, Aut (Forbes) Emphasizes geometric interpretation. Duality theory. Examples. Topics:
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vector spaces, including function spaces; Hilbert space and the projetions management, power control and dynamic bandwidth allocatio
tion theorem; dual spaces and the separating hyperplane theorem; linedreless networks, wavelength routing and topology design of opti
operators and adjoints; optimization of functionals, including theory ofhetworks, server placement and capacity management, etc. Prerequi
necessary conditions in general spaces, and convex optimization theoBfectrical Engineering 284, basic understanding of probability.
constrained optimization, including Fenchel duality theory. Prerequi- 3 units, Spr (Bambos)
site: Mathematics 115.

3 units (Luenberger) alternate years, given 2002-03 335. Queuing Systems and Networks(Formerly EES&OR 373.)

Advanced stochastic modeling and analysis of systems involving q

316. Linear Complementarity—(Formerly EES&OR 316.) Theory of ing delays. Markovian queues. Stability analysis of the G/G/1 queue.
the linear complementarity problem, its applications, and algorithms falesults on single and multi-server queues. Approximation metha
its solution. Elements of quadratic programming theory. Pivotal algebr&ueuing networks. Introduction to controlled queuing systems. Appli
Schur complements, and matrix classes. Analytic existence theorentins to performance modeling, analysis, and evaluation of commun
Lemke’s algorithm, the principal pivoting method and degeneracyion networks, computer systems, flexible manufacturing systems,
resolution techniques. Indirect algorithms. Prerequisite: 311 or consevice systems, etc. Prerequisite: 221 or equivalent.
of instructor. 3 units, Aut (Bambos)

3 units (Cottle) not given 2001-02

ineering

336. Topics in Queuing Networks—(Formerly EES&OR 374.) Ad-
317. Lattice Programming—(Formerly EES&OR 317.) Comparison vanced efficient control and high-performance design of queuing s
of changes in optima and of Nash equilibria of non-cooperative gamésms involving job scheduling and resource (server) allocation. Dyna
resulting from changes in parameters without computation. Representad stochastic scheduling. Resource allocation in random environmg
tion of sublattices and subsemilattices. Subextremal and substarfuriReal-time scheduling algorithms. Efficient control of queuing networ
tions. Duality. Polynomial-time algorithms. Applications from discrete(routing, admission, flow control, etc.). Performance evaluation
and dynamic programs, statistical decisions, cooperative games, invaaemplex queuing structures; identification of performance bottleneg
tories, transportation, economics, natural resources, marketing, queuasd techniques for alleviating them. General principles and methodol
and reliability. Prerequisite: Mathematics 115, optimization theorypf high-performance design. Case studies and applications to the d
probability. of communication networks, high-speed switching, computer syste
3 units (Veinott) not given 2001-02 flexible manufacturing systems, service systems, parallel and distrib
processing networks, etc. Prerequisite: 335 or equivalent.
PROBABILITY AND STOCHASTIC SYSTEMS 3 units (Staff) alternate years, given 2002-03
321. Stochastic Systems(Formerly EES&OR 321.) Topics in stochas-
tic processes, emphasizing applications. Markov chains in discrete aB@9. Neuro-Dynamic Programming and Reinforcement Learning-
continuous time; Markov processes in general state space; Lyapunfivormerly EES&OR 319.) Dynamic programming. Value and polig
functions; regenerative process theory; renewal theory; martingaleéeration. The curse of dimensionality. Asynchronous distributed co
Brownian motion, and diffusion processes. Application to queuing theputation and real-time dynamic programming. Stochastic approximat
ory, storage theory, reliability, and finance. Prerequisites: 221 or Statishd Q-learning. Value function approximation. Temporal-differen
tics 217; Mathematics 113 and 115. learning. Approximate policy iteration. Roll-out algorithms. Neurd
3 units, Spr (Weiss) networks. Applications in game-playing, finance, combinatorial opti
zation, etc. Recent research topics in NDP/RL. Recommended:
322. Stochastic Calculus and Contrel-(Formerly EES&OR 322.) Ito  course in optimization and one in stochastic processes.
integral, existence and uniqueness of solutions of stochastic differential 3 units (Van Roy) not given 2001-02
equations (SDESs), diffusion approximations, numerical solution of SDEs,
controlled diffusions and the Hamilton-Jacobi-Bellman equation, statiscCONOMICS, FINANCE, AND INVESTMENT
tical inference for SDEs. Applications to finance and queuing theory341. Advanced Economic Analysis-(Formerly EES&OR 341.) Builds
Prerequisites: 221 or Statistics 217; Mathematics 113 and 115. on 241 concepts. Market structure and industrial organization (oligo
3 units (Glynn) alternate years, given 2002-03 ly, strategic behavior of firms, game theoretic models); economicq
uncertainty; general equilibrium theory and economic efficiency (for
323. Stochastic Simulatior-(Formerly EES&OR 332.) Emphasis is lation, Walras’ Law, existence, uniqueness, duality between efficie
on the theoretical foundations of simulation methodology. Generation efnd general equilibrium; trade); intertemporal equilibrium and as
uniform and non-uniform random variables. Discrete-event simulatiomarkets; macroeconomic analysis and economic growth (accoun
and generalized semi-Markov processes. Output analysis (autoregrégentities, general equilibrium perspective); public goods, externaliti
sive, regenerative, spectral, and stationary times series methods). Vaackground for additional advanced economics. Prerequisite: 241,
ance reduction techniques (antithetic variables, common random num- 3 units, Spr (Sweeney)
bers, control variables, discrete-time, conversion, importance sampling).
Stochastic optimization (likelihood ratio method, perturbation analysis342. Advanced Investment Scienee(Formerly EES&OR 342.) Ad-
stochastic approximation). Simulation in a parallel environment. vanced topics and research in the theory and application of invest
3 units (Glynn) alternate years, given 2002-03 concepts. Topics: forwards and futures contracts, continuous and
crete time models of stock price behavior, geometric Brownian moti
INFORMATION SCIENCE AND TECHNOLOGY lto’s lemma, basic options theory, Black-Scholes equation, advan
334. Network Architectures and Performance Engineering-(Same  options techniques, models and applications of stochastic interest
as Electrical Engineering 384S.) Introduction to the modeling and corprocesses, and optimal portfolio growth. Computational issues i
trol methodologies used in network performance engineering: Markogeneral theory. Teams work on independent projects that apply
chains and stochastic modeling, queuing networks, stochastic simulatigarjnciples. Prerequisite: 242.
dynamic programming, network optimization algorithms, large-scale 3 units, Win (Luenberger)
distributed computation for networking operations etc. The application
of such methodologies to key design issues in high-performance netwdsk5. Advanced Topics in Financial Engineering-Advanced model-
architectures for IP networking, wireless networks, and optical network#ng of assets for derivative pricing. Pricing and hedging of derivati
traffic modeling, congestion control, IP network dynamics, TCP flowsecurities, including exotic options and other structured securities. H
control, quality of service support, network admission control and opermanagementand analysis of portfolios with derivative securities. “Gre

Management Science and Eng
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analysis and analytic and numerical Value at Risk computation for statand overcoming biases in assessment, developing and using evocative
and dynamic portfolios. Prerequisites: 242, 220, 221 or permission of tlad assessed knowledge maps, dealing with uncertainty about probabil-
instructor. ity. Interpretation of various forms of sensitivity analysis, use of approx-
3 units, Spr (Primbs) imations, value of revelation, value of joint information, options, flexi-
bility, bidding, assessing and using corporate risk attitude, risk sharing
346. Economic Analysis of Market Organizations—(Formerly  and scaling, and treating decisions involving health and safety. See 353
EES&OR 346.) For second-year or more advanced graduate studerfts: continuation of 352. Prerequisite: 252.
Applies theories of microeconomics and management science to deci- 4 units, Win (Howard)
sion behavior and mechanism design in market organizations, emphasiz-
ing asymmetric information structures. Topics: game theory, economi@&53. Decision Analysis IlH—(Formerly EES&OR 353.) Decision anal-
of information, and nonlinear pricing. Applications: priority pricing of ysis beyond the basic paradigm, emphasizing determining and extending
congested systems, emission trading of pollutants, design of competitittee boundaries of systematic analysis of decisions. Topics: the concept
markets for electric power, competitive product pricing, etc. Prerequief decision composite; probabilistic insurance and other challenges to
sites: basic knowledge of microeconomics, optimization, probabilitthe normative approach; the relationship of decision analysis to classical
theory, and decision theory. Recommended: familiarity with mathematnference and data analysis procedures; the likelihood and exchangeabil-
ical modeling and skills in computer programming. ity principles; inference, decision, and experimentation using conjugate
3 units, Aut (Chao) distributions; developing a risk attitude based on general properties;
examination of alternative decision-aiding practices like analytic hierar-
348. Optimization of Uncertainty and Applications in Finance— chy and fuzzy approaches. Students make presentations on current
(Formerly EES&OR 358.) How to make optimal decisions in theresearch. Objectis to prepare doctoral students for research and to enable
presence of uncertainty, solution techniques for large-scale systeratito understand the discipline at the fundamental levels. Prerequisite: 352.
resulting from decision problems under uncertainty, and selected appli- 3 units, Spr (Howard)
cations in finance. Decision trees, utility, two-stage and multi-stage
decision problems, approaches to stochastic programming, model f@55. Influence Diagrams and Probabilistic Networks-(Formerly
mulation; large-scale systems, Benders and Dantzig-Wolfe decompo&ES&OR 355.) Network representations for reasoning under uncertain-
tion, Monte Carlo sampling and variance reduction techniques, risky: influence diagrams, belief networks, and Markov networks. Structur-
management, portfolio optimization, mortgage finance. ing and assessment of decision problems under uncertainty. Learning
3 units, Win (Infanger) from evidence. Conditional independence and requisite information.
Node reductions. Belief propagation and revision. Simulation. Linear-
349. Investment Science Frontiers-(Formerly EES&OR 349.) Ad- quadratic-Gaussian decision models and Kalman filters. Dynamic pro-
vanced concepts of investment science with emphasis on theories aggbses. Bayesian meta-analysis. Prerequisites: 220, 252, or equivalents;
methods for solving practical problems: real options theory and practicer consent of the instructor.
valuing and structuring projects, mergers, acquisition and contracts; 3 units, Win (Shachter)
designing portfolios for optimal growth; and managing risk and enhanc-
ing value within a complex business enterprise. Combination lectur@RODUCTION OPERATIONS, SERVICES, AND
seminar, and project. No auditors. Prerequisites: 242, 342. MANUFACTURING

3 units, Aut (Luenberger) alternate years, not given 2002-03 361. Supply Chain Optimization—(Formerly EES&OR 375.) Charac-
terization and computation of optimal and nearly optimal multiperiod

DECISION AND RISK ANALYSIS supply chain policies with known or uncertain demands using dynamic,
350. Doctoral Seminar in Risk Analysis—(Formerly IE 340.) Limitedto  |attice, network, and convex and concave programming. Cooperation:
doctoral students. Reading/review of the literature in the fields of engkharing benefits of alliances. Competition. Leontief-substitution and
neering risk assessment and management. New methods and topigswwork-flow models. Lattice programming: comparison of optima;
emphasizing probabilistic methods and decision analysis. Applicationsxistence and comparison of equilibria of non-cooperative games. Sto-
to risk management problems involving the technical, economic, and orgghastic comparison. Invariant properties of optimal flows: graphical
nizational aspects of engineering system safety. Possible topics: treatmgptimization of supply chains. Optimality of myopic policies. Prerequi-
of uncertainties, learning from near misses, and use of expert opinionsites: Mathematics 115, optimization theory, probability.

3 units, Spr (Paté-Cornell) 3 units, Aut (Veinott)

351. Dynamic Programming and Stochastic Contret-(Formerly 362 Advanced Models in Production and Operations-(Formerly IE
EES&OR 351.) Markov population decision chains in discrete an@g2.) The design and operation of production-inventory systems, pro-
continuous time. Risk posture. Present value and Cesaro overtakifgiction scheduling, capacity planning, plant location, sequencing, as-
optimality. Optimal stopping. Successive approximation, policy im-sembly-line balancing, multigoal optimizations. Readings primarily
provement, and linear programming methods. Team decisions amghm journal articles. Prerequisite: 260.

stochastic programs; quadratic costs and certainty equivalents. Maxi- 3 units, Spr (Carlson) alternate years, not given 2002-03

mum principle. Controlled diffusions. Examples from inventory, over-

booking, options, investment, queues, reliability, quality, capacity, tran63. Advanced Models in Management Scieneg(Formerly IE 363.)

portation. MATLAB. Prerequisites: Mathematics 113, 115; MarkovPrimarily for doctoral students. Theoretical treatment of advanced mod-

chains; linear programming. els for procurement, transportation, storage, and distribution problems in
3 units, Spr (Veinott) production systems. Topics: logistics models for global supply chain

management, distribution network design, routing and routing/schedul-

352. Decision Analysis H—(Formerly EES&OR 352.) The extension of jng models, network models, and logistics management. Prerequisite:

decision making from a system of thought about decisions to thggo or equivalent.

considerations necessary for aiding other people and organizations in 3 ynits (Ozer) alternate years, given 2002-03

decision making: decision engineering. Topics: how to organize the

decision conversation, the role of the decision analysis cycle and ttgg4. Single and Multi-Location Inventory Models—(Formerly IE

model sequence, assessing the quality of decisions, framing decisioBs4.) Theoretical treatment of control problems arising in inventory

the decision hierarchy, strategy tables for alternative developmenhanagement, production, and distribution systems. Periodic and contin-

creating decision diagrams that are spare and effective, understandifgs review inventory control for single and multi-location systems.
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Emphasis is on operating characteristics, performance measures, atidnal behavior, political science, psychology, or sociology. Rec{
optimal operating and control policies. Introduction to dynamic pro- mended: course in statistics or research methods.
gramming and applications in inventory control. Prerequisite: Statistics 3 units (Barley) not given 2001-02
217 or equivalent, linear programming.
3 units, Win (Ozer) alternate years, not given 2002-03 383. Doctoral Seminar on Ethnographic Research-(Formerly IE
323.) Designed for graduate students; upper-level undergraduate
367. Advancesin Integrated Supply Chain Management(Formerly consent of instructor. Ethnosemantic interviewing and participant ol
IE 367.) The integration and coordination of material, information, and vation is emphasized. Techniques for taking, managing, and anal
financial flows in a supply chain that spans suppliers, manufacturersfield notes and other qualitative data. 15 hours per week outside of
distributors, logistics providers, and customers. Recent advances presollecting and analyzing own data. Methods texts and ethnogray
pare students for research. Topics: information distortion, postponeeffer examples of how to analyze and communicate ethnographic

ment, centralized vs. decentralized control, vendor managed inventoryRrerequisite: consent of instructor. CCD
logistic restructuring, incentive issues, manufacturer and retailer inter- 6 units, Win (Barley) alternate years, not given 2002-03 —
face, replenishment coordination, and value of information. =
3 units (Lee) alternate years, given 2002-03 385. Remote and Distributed Work—(Formerly IE 325.) Focus is o 8
understanding how being remote from the objects on which one wo c

STRATEGY, ENTREPRENEURSHIP, AND MARKETING distributed from one’s coworkers can affect productivity, interpersd
374. Creativity and Innovation in Organizations—(Formerly |IE 324.) relationships, perceptions of work, information sharing, organizati
Anthropology, economics, engineering, history, organizational behav-structure, and other factors related to work and work effective
ior, psychology, and sociology are used to explore the meaning, deterCurrent research on distributed work and research in related areg
minants, and effects of creativity in organizations. Theory and researclprovide a theoretical foundation for understanding the impact of dist
onindividual creativity; creativity as a social process. Focus is on underon work. Prerequisite: consent of instructor.
standing, building, and testing scholarly theory about creativity. Enroll- 3 units (Hindshot given 2001-02
ment limited to 12. Prerequisites: doctoral standing; Psychology 212,
Sociology 360. PROJECT COURSES, SEMINARS, AND WORKSHOPS
3 units (Sutton) not given 2001-02 401. Cases and Projects in Decision Engineerinrg(Formerly
EES&OR 401.) The development of communication, organization,
375. Legal Strategy and Analysis H—-Quantitative analysis of complex  modeling skills as they relate to decision making in operations, stra
litigation; mathematical models of civil liability; finance-theoretic anal- and policy. Studentteams compete in cases and projects. Emphas
ysis of securities fraud and insider trading; principles of mergers andproblem identification, yield consideration, teamwork, project sche
acquisitions; economic analysis of investment suitability. Prerequisitesing, task definition, task allocation, task amalgamation, group beha
242 or 245G, 275. technical writing, public speaking, critique and defense, and the u
3 units, Spr (de Villiers) software, literature, principals, and experts. Enrollmentlimited. Pre|
uisites: three courses in MS&E or equivalent. Corequisites: three
376. Strategy and Organization Doctoral Research Semina(For- courses in MS&E or equivalent.
merly IE 326.) Review of current research at the interface between 4 units (Staff) not given 2001-02
strategy policy and organization theory. Topics: top management teams
and strategic decision making processes; strategic boundary issues (e.402. Sponsored Projects in Decision Engineerirg(Formerly
strategic alliances, vertical integration, and diversification); reward EES&OR 402.) Each student team addresses a project in opera
structure and board relationships; evolution of strategies, technologystrategy, or policy as sponsored by a business, medical, or gover
and populations of organizations. Enrollment limited and at the discre-client. Emphasis is on: team interaction with the sponsor, model
tion of instructor. Prerequisite: Sociology 360 or equivalent. struction and analysis, data collection, use of literature and ex
3 units, Aut (Eisenhardt) formulation of recommendations, and communication. Enrollment
ited. Prerequisites: 401, six courses in MS&E or equivalent, conse
ORGANIZATIONAL BEHAVIOR,MANAGEMENT, AND WORK instructor. Corequisites: three more courses in MS&E or equivale
380. Doctoral Research Seminar in Organizations-(Formerly IE 4 units (Staff) not given 2001-02
320.) Enrollmentlimited to Ph.D. students. Topics from current published
literature and working papers. Content varies. Prerequisite: consent c408. Directed Reading and Directed Studies(Formerly EES&OR
instructor. 408, IE 291.) Directed study and research on a subject of mutual in
3 units, Aut (Sutton) to student and faculty member. Prerequisite: faculty sponsor.
1 or more units, Aut, Win, Spr, Sum (Staff)

Management Science and Eng

381. Doctoral Research Seminar in Work, Technology, and Organi-
zation—(Formerly IE 321.) Enrollment limited to Ph.D. students. Top- 411. Topics in Mathematical ProgrammingSeminar—(Formerly
ics from current published literature and working papers. Content variesEES&OR 457.) Presentations by students and invited speakers.
Prerequisite: consent of instructor. duction to techniques for solving structured linear programs. A fu
3 units (Barley) alternate years, given 2002-03 mental problem of the decision sciences is finding an optimal sol
when some of the parameters of a planning or design problem
382. Organizations as Social Networks-(Formerly IE 322.) Social  coefficients and right-hand sides of a linear program) are not known
structures can be investigated as social networks. Organizational ancertainty. Such problems, when converted to deterministic equiva
inter-organizational structures may be analyzed as patterned relatiorwere too large to solve in practice. Recent approaches that solve i
ships among individuals, groups, and other organizations. Such netant classes of stochastic programs using decomposition and (i
works appear as predictors of a variety of social dynamics (attitudegance) sampling techniques.
similarity, the diffusion of innovation, turnover, and the allocation of 3 units, Spr (Infanger)
organizational resources). Methods for collecting and analyzing network
data include graph theory, sociometry, clique detection, centrality anal430. Contextual and Organizational Issues in Human-Computer
ysis, blockmodeling, and the quadratic assignment procedure. Readingsteraction—(Formerly IE 205; same as Computer Science 24
of recent published research, actual data sets, and relevant computepcus is on the contextual issues associated with designing and
programs. Prerequisites: one or more courses in anthropology, organiz&omputer interfaces and technology, providing insights into, experi
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with, and ways of understanding issues in work and consumer setting56. Decision Making in Organizations—Seminar on how organiza-
that influence the design of computer interfaces. Student team projedisns make dynamic, complex, uncertain decisions, and how their deci-
develop skills in: observing individuals and groups of people in contexsion processes can be improved. Experienced consultants combine
using models of work and other activity to extend their design capabilectures, case studies, and “war stories.” Student teams critique decisions
ities, identifying constraints and tradeoffs on designs within the contextported in news articles, review decisions in business school cases, and
of use, and observing and working with people in interdisciplinary desigdevelop insights about real decisions facing business, medical, nonprof-
groups. Enrollment limited. Prerequisite: Computer Science 247A at, or government organizations, receiving class feedback on content and
consent of instructor. style. Lecture topics: characteristics of good and bad decision making,
4 units, Spr (Hinds) designing an agreed decision process, the role of decision making at all
organizational levels, how decision processes affect reward-and-com-
444. Investment Practice—(Formerly EES&OR 444.) Projects en- pensation systems, the use of decision power, distinguishing leadership
hance the student’s abilities to formulate and design superior solutionsaad management, adapting the decision making process to the needs of
financial issues in industry and the financial services sector. Shodifferent organizations, and anecdotes from the instructors’ professional
projects illustrate the basic application and implementation of invesexperience. Recommended: 252 (concurrent.)
ment principles. Students complete a new project from industry. Enroll- 2 units, Aut (Holtzman, Robinson)
ment limited to 30 EES&OR students. Prerequisites: 242, 342.
4 units, Spr (R. Luenberger) 458. Decision Framing and Structuring—(Formerly EES&OR 458.)
Seminar on how to ask the right questions to frame and structure complex
446. Transportation, Energy, and Environment Research Round-  decision situations, developing the skills to recognize decision traps and
table (TEERR)—(Formerly EES&OR 446.) Presentations and discus-practice using the appropriate tools to avoid them, and transforming
sions of research in progress or contemplated, focused on the interplayrky messes into clear and effective decisions. Experienced consult-
of transportation, energy, and environmental economics and policgnts combine lectures, discussions, and industry examples. Student
issues. Students present either their own research or, subject to approwedms practice techniques for framing and structuring a variety of actual
recent research by others. decisions, receiving class feedback on content and style. Lecture topics:
1 unit, Aut, Win, Spr (Sweeney) decision hierarchies, strategy tables, relevance and decision diagrams,
how to guide a creative team process, how to combine insider and
452. Consulting for Business and Medical Decisioas(Formerly  outsider perspectives, how to account for organizational forces and
EES&OR 452.) A virtual consulting firm guided and directed by expe-surmount organizational barriers, how to determine the appropriate
rienced professional consultants. Three-person project teams assist rgahlysis depth, and how to communicate effectively throughout the
decision makers facing current business, medical, non-profit, or govergecision process. Industry case studies compare how decisions are
ment decision problems. Teams gain first-hand experience framing agetuctured in the high-tech, pharmaceutical, medical, energy, transporta-
structuring a decision, modeling it quantitatively, performing sensitivitytion, and financial industries. Prerequisite: 252 (or equivalent). Recom-
analysis, assessing probabilities and preference trade-offs, determiniftgnded: 352 (concurrent), 456.
key values of information and control, refining the decision model, 2 units, Win (Holtzman, Robinson)
recommending a course of action, and communicating effectively with
all decision participants. Teams presentations receive class feedbadk9. Interdisciplinary Seminar on Conflict Resolution—(Formerly
Lectures provide professional advice as needed. Previous projecBBES&OR 489; same as Economics 386, Law 611, Psychology 283.)
addressed capital investment, R&D, product development, labor, matddresses problems of conflict resolution and negotiation from an
keting, competition, and pricing decisions for companies from majointerdisciplinary perspective. Presentations by faculty and scholars from
industrial corporations to high-technology startups within and outside afther universities.
the U.S. Medical projects have addressed diagnostic, treatment, and 1-2 term units, Win, Spr semesters (Alexander, Arrow, Hensler,
surgical decisions in cancer, gynecology, nephrology, pediatrics, phaRoss, Wilson)
macology, psychiatry, and emergency medicine for physicians and their
patients. Prerequisite 252 (or equivalent). Recommended: 352, 456, 43&4. Global Project Coordination—(Formerly IE 264.) Students en-
4 units, Spr (Holtzman, Robinson) gage in projects that are global in nature, and which are related to the
planning and design of supply chains and product development. Project
454. Decision Analysis Seminar(Formerly EES&OR 454.) Discus- teams from Stanford and an overseas university work on common
sion of current research in decision analysis and related topics presenfedjects using telephones, faxes, emails, internet, video conferencing,

by doctoral students and invited speakers. face-to-face meetings, etc. As part of the project, students travel to Hong
1 unit, Aut, Win, Spr (Howard) Kong or the Netherlands. Applications due in Autumn Quarter.
3 units, Win (Tabrizi)
455. Intelligent Decision Systems-(Formerly EES&OR 455.) Students Spr (Staff)

design their own intelligent decision system, extending the theory and

practice of individual decision analysis to large classes of simila#72. Industry Thought Leaders Seminar(Formerly IE 292.) Dia-

decisions. Economies of scale exploit the similarities among decisionsgue with leading entrepreneurs, corporate executives, venture capital-

within a class while reflecting each decision maker’s unique circumists, and technology leaders from Silicon Valley and around the world.

stances and preferences to provide professional-quality decision analygisorominent entrepreneur or other industry thought leader provides

assistance of several orders of magnitude more quickly, less expensivatytting-edge ideas and pragmatic lessons, creating a gathering place for

and more broadly than is possible with consulting methods. LectureStanford’s extended entrepreneurial community. Autumn: strategy for

examples, and term project. Topics: decision class analysis, relevaneghnology companies. Winter: entrepreneurial marketing. Spring: en-

diagram formulation, assessment, evaluation, and interpretation; distribttepreneurial leadership.

tion trees; disjoint knowledge maps; preference model automation; expert 1 unit, AutWin (Kosnik)

systems for decision making; and consultation-system design. Other topics Spr (Byers)

reflect student interests, e.g., auction bidding, colon cancer treatment,

America’s Cup sailing tactics, automobile purchasing, computer ne#473. Project Course in Strategy Modeling-(Formerly EES&OR

work design, Mars exploration, flu prevention and treatment, platoo#83.) The design and application of formal models in the study of

mission design, custom manufacturing, leasing vs. buying, and oil-and-gagategic planning problems. Problems involving issues of technology

exploration. Prerequisite: 352. Recommended: 452 (concurrent), 458levelopment, resource management, and uncertainty in a corporate
4 units, Spr (Holtzman)
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setting. Emphasis is on the integrated utilization of modeling tools drawn
from diverse methodologies and the requirements for successful applica-
tion in a policy making or corporate strategy context. Links between art,
theory, and practice are emphasized.

4 units, Spr (Weyant)

478. Seminar: Topics in International Technology Management
(Enroll in Electrical Engineering 402A.)
1 unit, Aut (Dasher)

495. Quantitative Analysis of Public Policy Decisions-(Formerly
EES&OR 495.) A current public policy problem is addressed as a single
projectteam, completing the major phases of analysis during the quarter:
framing, modeling, data gathering. evaluation, and communication.
Instructor coaches the team and provides guidance on gaps in the team'’s
knowledge. Past topics: environmental, health, technology, and trans-
portation issues. Enrollment limited. Prerequisites: 211, 231, 241, 252,
or equivalents, or consent of instructor.

3 units, Spr (Borison)

498. Medical Modeling Workshop—(Formerly EES&OR 498.) Dis-
cussion of current research in quantitative medical modeling by students,
faculty, and invited speakers.

1 unit, (Shachter) not given 2001-02

This file has been excerpted from th&tanford Bulletin, 2001-02,
pages 170-184. Every effort has been made to ensure accuracy; late
changes (after print publication of the bulletin) may have been made
here. Contact the editor of theStanford Bulletin via email at
arod@stanford.edu with changes, corrections, updates, etc.
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