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    DegreesDegrees
Bachelors
Master of Science in Decision Analysis
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    BachelorsBachelors  DegreeDegree

Minerva's four-year undergraduate degree program teaches broadly applicable concepts that span multiple
fields. Through rigorous study and deep engagement, students deepen their knowledge within their chosen
field, gain the practical skills needed to solve complex problems, make informed decisions, and adapt to a
changing world. Each discussion-based seminar, with fewer than 20 participants, provides continuous
interaction between professors and students. Through this deep collaboration, students learn to question
assumptions, analyze information, perform simulations, devise novel solutions, and fundamentally reshape the
way they think about the world.

Course Requirements:
AH50: Multimodal Communications
CS50: Formal Analyses
NS50: Empirical Analyses
SS50: Complex Systems
AH51: Multimodal Communications
CS51: Formal Analyses
NS51: Empirical Analyses
SS51: Complex Systems
CP191: Capstone Seminar
CP192: Capstone Seminar
CP193: Capstone Directed Study I
CP194: Capstone Directed Study II
CP195: Manifest

This program requires either one or two Majors.
This program requires a cumulative grade point average (GPA) of at least a 2.00.
This program requires completion of at least 120 undergraduate credits.
This program requires completion of no more than two Minors.
This program requires maintaining full-time enrollment status.
This program allows for no more than a total of 8 credits from Transfer Credits, Prior Experiential
Learning, and Summer Research / Internship Experience.

    Master of Science in Decision AnalysisMaster of Science in Decision Analysis   DegreeDegree

The 21-month, part-time program is designed to impart critical professional skills, with an emphasis on
research, analysis, and practical decision-making. You will learn to interpret complex data, find rational
conclusions, devise potential solutions, and evaluate the implications of your choices.

Course Requirements:
CS350: Advanced Formal Analyses
NS350: Advanced Empirical Analyses
SS350: Advanced Complex Systems
CS351: Advanced Formal Analyses
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NS351: Advanced Empirical Analyses
SS351: Advanced Complex Systems
NS372: Research Methods
CP399: Masters Thesis

For students who enrolled on or after Fall 2018, this program requires completion of CS312.
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    MajorsMajors
Arts & Humanities
Business
Computational Sciences
Natural Sciences
Social Sciences
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    Arts & HumanitiesArts & Humanities  MajorMajor

The arts and humanities take the history of human creative thought and expression and apply it to
understanding and contextualizing events, ideas, policies, and human relationships. They foster an appreciation
for other ideas, other times and other cultures, as well as new ways of looking at the world. Arts and humanities
scholarship produces better-informed leaders, innovators and global citizens with a social conscience, who are
able to express their views persuasively and through different media and forms.

College: Arts and Humanities
Program Requirement: Bachelors Degree
Course Requirements:

AH110: Global History
AH111: Morality and Justice
AH112: The Arts and Social Change

This program requires completion of at least one Concentration within the Major.
This program requires completion of at least 20 credit units from Core and/or Concentration courses
that are offered in Colleges other than this one.
This program requires completion of 2 Senior Tutorials approved for this Major.

    BusinessBusiness  MajorMajor

Private enterprise is the world's primary driver of wealth, employment, technological advancements, and
cures for social ailments. Minerva's business major will focus on corporate and market dynamics, the
strategy and mechanics behind transactions, and the operational complexity involved with taking a
concept from ideation to global availability.

College: Business
Program Requirement: Bachelors Degree
Course Requirements:

B110: Market Dynamics and Product Analytics
B111: Financial Planning, Budgeting and Modeling
B112: Doing Business
B113: Enterprise, Design and Optimization
B199: Business Practicum

This program requires completion of at least one Concentration within the Major.
This program requires completion of at least 20 credit units from Core and/or Concentration
courses that are offered in Colleges other than this one.

    Computational SciencesComputational Sciences  MajorMajor

Computational sciences provide the scientific foundations for making sense of natural, human-mediated
and social phenomena through analytics, computational methods and modeling. In an age of ubiquitous --
often overwhelming -- data, the ability to harness that data to reflect, reach out and make better decisions
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is increasingly crucial. The Computational Sciences major prepares students to be analytics-driven and
logical decision makers, innovators, and leaders. (Note: For students in M2019 and M2020, both CS111A
and CS111B are recommended but not required.)

College: Computational Sciences
Program Requirement: Bachelors Degree
Course Requirements:

CS110: Computation: Solving Problems with Algorithms
CS112: Knowledge: Information Based Decisions

This program requires completion of at least one Concentration within the Major.
This program requires completion of at least 20 credit units from Core and/or Concentration
courses that are offered in Colleges other than this one.
This program requires completion of 2 Senior Tutorials approved for this Major.
For students who enrolled in 2016 or earlier, this program requires completion of 1 or more courses
from this list: CS111, CS111A, CS111B
For students who enrolled in 2017 or later, this program requires completion of CS111A and CS111B.

    Natural SciencesNatural Sciences  MajorMajor

Natural sciences provide the foundations for understanding the natural world and for using that
knowledge to solve practical problems. Scientists and engineers use theories and findings of the physical
and chemical sciences as well as the biological and biomedical sciences to develop new technologies,
improving the lives of millions of people around the world. Effective decision making in many technology-
oriented organizations requires a deep understanding of the natural sciences; the Natural Sciences major
gives students the practical knowledge to become leaders and innovators in science and technology-
based organizations.

College: Natural Sciences
Program Requirement: Bachelors Degree
Course Requirements:

NS111: Implications of Earth's Cycles
NS112: Evolution Across Multiple Scales

This program requires completion of at least one Concentration within the Major.
This program requires completion of at least 20 credit units from Core and/or Concentration
courses that are offered in Colleges other than this one.
This program requires completion of 2 Senior Tutorials approved for this Major.
This program requires completion of either NS110, NS110U, or NS110L.
This program requires completion of at least one of the following courses: CS111, CS111A, CS111B,
CS112

    Social SciencesSocial Sciences  MajorMajor

The social sciences apply the methods of science to understand the way people think and act --
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individually, in groups, and in societies -- and the way that biology and the environment interact to make
each of us unique. Research findings from the social sciences inform public policies on a wide range of
issues, such as reducing crime, designing effective political campaigns, helping people overcome
addictions, crafting economic/labor policies, and convincing people to conserve resources.

College: Social Sciences
Program Requirement: Bachelors Degree
Course Requirements:

SS110: Perception, Cognition and Reality
SS111: Boom, Bust and Bubbles: The Free Enterprise System
SS112: Government and Social Change

This program requires completion of at least one Concentration within the Major.
This program requires completion of at least 20 credit units from Core and/or Concentration
courses that are offered in Colleges other than this one.
This program requires completion of 2 Senior Tutorials approved for this Major.
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    ConcentrationsConcentrations
Applied Problem Solving (Computational Sciences)
Arts and Literature (Arts & Humanities)
Brand Management (Business)
Cells and Organisms (Natural Sciences)
Cognition, Brain, and Behavior (Social Sciences)
Computational Theory and Analysis (Computational Sciences)
Computer Science and Artificial Intelligence (Computational Sciences)
Contemporary Knowledge Discovery (Computational Sciences)
Data Science and Statistics (Computational Sciences)
Designing Societies (Social Sciences)
Earth's Systems (Natural Sciences)
Economics and Society (Social Sciences)
Empirical Approaches to the Social Sciences (Social Sciences)
Enterprise Management (Business)
Historical Forces (Arts & Humanities)
Humanities Analyses (Arts & Humanities)
Humanities Applications (Arts & Humanities)
Humanities Foundations (Arts & Humanities)
Managing Operational Complexity (Business)
Mathematics  (Computational Sciences)
Molecules and Atoms (Natural Sciences)
New Business Ventures (Business)
Philosophy, Ethics, and the Law (Arts & Humanities)
Politics, Government, and Society (Social Sciences)
Problem Solving in Complex Systems (Natural Sciences)
Research Analyses in Natural Science (Natural Sciences)
Scalable Growth (Business)
Special (Arts & Humanities)
Special (Business)
Special (Computational Sciences)
Special (Natural Sciences)
Special (Social Sciences)
Strategic Finance (Business)
Theoretical Foundations of Natural Science (Natural Sciences)
Theory and Analysis in the Social Sciences (Social Sciences)
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    Applied Problem SolvingApplied Problem Solving  ConcentrationConcentration

Understand how to apply computational and quantitative methods to solve many of the daunting problems the
world faces in the 21st Century. Gain the ability to apply  these methods to characterize in detail Students
choosing the APS concentration will specialize in applying computational and quantitative methods to
characterize in detail, and devise tractable approaches to solving, some of the world's most challenging
problems.

College: Computational Sciences
Program Requirement: Computational Sciences Major
Course Requirements:

CS162: Software Development: Building Powerful Applications
CS164: Optimization Methods
CS166: Modeling, Simulation, and Decision Making

    Arts and LiteratureArts and Literature  ConcentrationConcentration

Acquire a variety of analytical tools to interpret works of art and literature. Explore how art and literature
interact with the larger society around them, how they are influenced by economic, political, and social
forces, and how in turn art and literature can be used to communicate effectively and persuade others to
bring about change.

College: Arts and Humanities
Program Requirement: Arts & Humanities Major
Course Requirements:

AH146: Decoding Art and Literature
AH156: Socioeconomic Influences on the Arts and Literature
AH166: Using the Arts and Literature to Communicate and Persuade

    Brand ManagementBrand Management  ConcentrationConcentration

Master the processes, tactics, and tools that businesses utilize through various stages of growth, from the
general manager's perspective. From ideation to start up, from domestic to international, from market
follower to market leader, students learn effective brand management through a rigorous academic and
practical approach.

College: Business
Program Requirement: Business Major
Course Requirements:

B144: Needs Identification and Product Development
B154: Strategic Brand Leadership
B164: Product Evolution and Reinvention

    Cells and OrganismsCells and Organisms  ConcentrationConcentration

10

Revision 2020.v135 - 2020-02-18 18:16:19 +0000 (mke/00161927-6371)



    Cells and OrganismsCells and Organisms  ConcentrationConcentration

Dig deeply into the complexity of how cells and organisms function and learn sophisticated approaches
for examining life. Learn how biotechnology and bioengineering technologies can provide solutions to the
challenges facing life on earth.

College: Natural Sciences
Program Requirement: Natural Sciences Major
Course Requirements:

NS144: Genetic Blueprint to Organism
NS154: Life's Chemistry
NS164: Solutions From and For Life

    Cognition, Brain, and BehaviorCognition, Brain, and Behavior   ConcentrationConcentration

Learn how to use cognitive science to illuminate questions about the mind, including the nature of thinking
and emotion and how the two interact in human beings. Investigate the anatomy, physiology, and
chemistry of the brain, how they relate to the mind, and what implications brain science more generally
has for society as a whole. Explore how to use the science of psychology to become a more effective
member of society: to be more persuasive, set better goals, lead effectively, and promote positive behavior
changes in yourself and others.

College: Social Sciences
Program Requirement: Social Sciences Major
Course Requirements:

SS142: Theories of Cognition and Emotion
SS152: Cognitive Neuroscience
SS162: Personal and Social Motivation

    Computational Theory and AnalysisComputational Theory and Analysis  ConcentrationConcentration

Explore the core concepts of the computational sciences at a deeper level. Understand the foundations of
algorithms, mathematical structures and statistics. while building the skills to tackle sophisticated and
complex theoretical challenges. 

College: Computational Sciences
Program Requirement: Computational Sciences Major
Course Requirements:

CS142: Computability and Complexity
CS144: Principles of Advanced Mathematics
CS146: Modern Computational Statistics

    Computer Science and Artificial IntelligenceComputer Science and Artificial Intelligence  ConcentrationConcentration

Learn the theory and practice of computer science, from the foundations of computation to the
engineering of large scale software projects. Apply artificial intelligence and other innovative
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computational approaches to solve modern challenges.
College: Computational Sciences
Program Requirement: Computational Sciences Major
Course Requirements:

CS142: Computability and Complexity
CS152: Harnessing Artificial Intelligence Algorithms
CS162: Software Development: Building Powerful Applications

    Contemporary Knowledge DiscoveryContemporary Knowledge Discovery  ConcentrationConcentration

Specialize in applying computational and quantitative methods to identify and model the structures and
systems shaping the world around us. Explore a wide range of applications, from understanding human
intelligence and modeling physical data to Computational scientists seek to identify emergent patterns,
use those patterns to define structure, and analyze the results. Students choosing the CKD concentration
will specialize in this process, applying computational and quantitative methods to discover structure in
the world around us.

College: Computational Sciences
Program Requirement: Computational Sciences Major
Course Requirements:

CS152: Harnessing Artificial Intelligence Algorithms
CS154: Contemporary Applied Mathematics
CS156: Machine Learning for Science and Profit

    Data Science and StatisticsData Science and Statistics  ConcentrationConcentration

Acquire the skills necessary to analyze, interpret, and exploit massive amounts of data. Through the lenses
of statistics, machine learning, and stochastic modeling learn how to draw strong inferences about the
world around us.

College: Computational Sciences
Program Requirement: Computational Sciences Major
Course Requirements:

CS146: Modern Computational Statistics
CS156: Machine Learning for Science and Profit
CS166: Modeling, Simulation, and Decision Making

    Designing SocietiesDesigning Societies  ConcentrationConcentration

Devise ways to improve society, based on the science of influence and motivation, the challenges facing
developing and developed economies, and the central components of government constitutions. Envision
an ideal social order at the local, national, and global level and learn how to be a leader who develops
guidelines — from ethical frameworks to legal policies — that would shape and support such a society.
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College: Social Sciences
Program Requirement: Social Sciences Major
Course Requirements:

SS162: Personal and Social Motivation
SS164: Global Development and Applied Economics
SS166: Designing Constitutions

    Earth's SystemsEarth's Systems  ConcentrationConcentration

Investigate the interactions among Earth's systems, including the atmosphere, terrestrial, and marine
components and how the Earth's biome (including humans) interfaces with the physical, chemical and
geological aspects of the environment. Explore how scientists are monitoring and modeling the changes
to our Earth, and potential technological and social solutions to Earth's challenges.

College: Natural Sciences
Program Requirement: Natural Sciences Major
Course Requirements:

NS146:  Integrating Earth's Systems
NS156: Monitoring and Modeling Earth's Systems
NS166: Keeping Earth Habitable

    Economics and SocietyEconomics and Society  ConcentrationConcentration

Study the nature of capital, trade, taxation, economic growth, and the scientific analysis of economies.
Learn the various tools and theories used for analyzing economic behavior. Understand the powerful ways
in which local, national, and global economic activities impact the lives of world citizens, at every
socioeconomic level.

College: Social Sciences
Program Requirement: Social Sciences Major
Course Requirements:

SS144: Economic Theory and Tools
SS154: Econometrics and Economic Systems
SS164: Global Development and Applied Economics

    Empirical Approaches to the Social SciencesEmpirical Approaches to the Social Sciences   ConcentrationConcentration

Learn fundamental concepts and methods across a range of topics in social science, including human
cognition, group behavior, economics, and global political systems. Compare and contrast the scientific
tools in these various domains and learn to interpret the findings produced by these tools.

College: Social Sciences
Program Requirement: Social Sciences Major
Course Requirements:
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CS112: Knowledge: Information Based Decisions
SS152: Cognitive Neuroscience
SS154: Econometrics and Economic Systems
SS156: World Political Systems in Practice

    Enterprise ManagementEnterprise Management  ConcentrationConcentration

Deeply examine the complexity of managing and optimizing a multi-national corporation. Explore the
systems necessary to operate a business at scale to workforce management; from leveraging investments
to leveraging the brand.

College: Business
Program Requirement: Business Major
Course Requirements:

B164: Product Evolution and Reinvention
B165: Global Enterprise Financial Strategy
B166: Business Optimization

    Historical ForcesHistorical Forces  ConcentrationConcentration

Understand the impact of historical forces by acquiring the analytical tools of historians to solve the
challenges posed by a wide range of historical problems; learn about comparative methods to analyze the
effects of various forces on different societies; and apply what you have learned as a historian to use
history as an instrument to inform public debates on contemporary issues.

College: Arts and Humanities
Program Requirement: Arts & Humanities Major
Course Requirements:

AH142: Historical Analysis: Challenges and Responses
AH152: Comparing Societies and Histories: The Impact of Time and Place
AH162: Uses and Misuses of History

    Humanities AnalysesHumanities Analyses  ConcentrationConcentration

Approach the arts, literature, history, ethics, law, and philosophy from an analytical perspective. Learn how
to interpret the arts and literature deeply, using careful observation and appropriate theoretical
approaches; apply the methodological tools of the historian to interpret the past as well as the present;
and examine the theoretical frameworks of ethical systems to understand their relationship to legal
systems and contested moral issues.

College: Arts and Humanities
Program Requirement: Arts & Humanities Major
Course Requirements:

AH142: Historical Analysis: Challenges and Responses
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AH144: Ethical Systems, Moral Dilemmas
AH146: Decoding Art and Literature

    Humanities ApplicationsHumanities Applications  ConcentrationConcentration

Explore the uses of history, ethics, the arts and literature to understand the past, influence the present,
anticipate new developments, and persuade cultural, social, political, and economic actors and institutions
to modify their plans for the future.

College: Arts and Humanities
Program Requirement: Arts & Humanities Major
Course Requirements:

AH162: Uses and Misuses of History
AH164: Creating Ethical Political and Social Systems
AH166: Using the Arts and Literature to Communicate and Persuade

    Humanities FoundationsHumanities Foundations  ConcentrationConcentration

Examine the humanities by putting them into their social, cultural, political, and economic contexts.
Examine the divergent responses of different societies to challenges in the past and present. Understand
the evolution of the arts and literature around the world within their socio-economic, political, and cultural
frameworks; and explore how and why our notions of ethical and legal systems, as well as their
applications, have changed and continue to change in response to new ideas about the role of individuals
and institutions in society.

College: Arts and Humanities
Program Requirement: Arts & Humanities Major
Course Requirements:

AH152: Comparing Societies and Histories: The Impact of Time and Place
AH154: Ethics and the Law
AH156: Socioeconomic Influences on the Arts and Literature

    Managing Operational ComplexityManaging Operational Complexity  ConcentrationConcentration

Study how to balance an intricate array of constituents, systems, and environmental factors when growing
a business. The Managing Operational Complexity concentration provides students with advanced
modeling tools and specific strategies to manage large employee basses, navigate multinational laws and
regulations, create scalable IT infrastructures, and optimize global supply chains.

College: Business
Program Requirement: Business Major
Course Requirements:

B146: Business Operations
B156: Business Systems
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B166: Business Optimization

    Mathematics Mathematics   ConcentrationConcentration

Investigate ways in which different fields of mathematics are used to analyze and address complex
questions. Develop the skill to rigorously apply mathematical concepts and tools to a wide variety of
problem domains. 

College: Computational Sciences
Program Requirement: Computational Sciences Major
Course Requirements:

CS144: Principles of Advanced Mathematics
CS154: Contemporary Applied Mathematics
CS164: Optimization Methods

    Molecules and AtomsMolecules and Atoms   ConcentrationConcentration

Dig deeply into the chemistry and physics of matter, from particles to atoms and molecules. Learn how the
laws that govern the small scale universe give rise to the fundamental processes of life, the Earth, and the
cosmos. Explore the scientific foundations for observing matter, and the technologies that could help solve
diverse global-scale challenges.

College: Natural Sciences
Program Requirement: Natural Sciences Major
Course Requirements:

NS142: Quantum Nature of Matter: Theory and Applications
NS152: Analyzing Matter and Molecules
NS162: Statistical Mechanics: Theory and Applications

    New Business VenturesNew Business Ventures   ConcentrationConcentration

Delve into the critical elements of successfully navigating businesses through the earliest stages of
formation and establishment of market traction. Explore critical questions in business and market analysis
for new product introduction, start-up finance, the elements of contracts and sales, and how to
successfully manage in highly constrained environments.

College: Business
Program Requirement: Business Major
Course Requirements:

B144: Needs Identification and Product Development
B145: Venture Initiation and Valuation
B146: Business Operations

    Philosophy, Ethics, and the LawPhilosophy, Ethics, and the Law  ConcentrationConcentration
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Delve into the origins of moral beliefs, the relationship of ethics, philosophy, and law to one another, and
the relevance of all three to decision-making. Learn about the theoretical frameworks you can bring to
bear when addressing moral issues and investigate how ethical and philosophical analysis may be used to
change political and social institutions for the better.

College: Arts and Humanities
Program Requirement: Arts & Humanities Major
Course Requirements:

AH144: Ethical Systems, Moral Dilemmas
AH154: Ethics and the Law
AH164: Creating Ethical Political and Social Systems

    Politics, Government, and SocietyPolitics, Government, and Society  ConcentrationConcentration

Investigate the factors that influence and define successful governments. Understand the ways in which
distinct political systems influence outcomes in different places and times. Learn the elements of effective
constitutional design and implementation.

College: Social Sciences
Program Requirement: Social Sciences Major
Course Requirements:

SS146: Constructing Theories of Good Government
SS156: World Political Systems in Practice
SS166: Designing Constitutions

    Problem Solving in Complex SystemsProblem Solving in Complex Systems   ConcentrationConcentration

Analyze complex systems at the levels of atoms, molecules, and the Earth in order to understand and
design solutions to the 21st century environmental and health challenges facing our world.

College: Natural Sciences
Program Requirement: Natural Sciences Major
Course Requirements:

NS162: Statistical Mechanics: Theory and Applications
NS164: Solutions From and For Life
NS166: Keeping Earth Habitable

    Research Analyses in Natural ScienceResearch Analyses in Natural Science   ConcentrationConcentration

Explore in detail how research is practiced across the molecular, cellular and Earth systems levels. Learn
about the latest research approaches that rely on chemical and other fundamental properties, with a focus
on how these can advance understanding and pave the way toward technological solutions to some of the
world's most daunting problems.

College: Natural Sciences
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Program Requirement: Natural Sciences Major
Course Requirements:

NS152: Analyzing Matter and Molecules
NS154: Life's Chemistry
NS156: Monitoring and Modeling Earth's Systems

    Scalable GrowthScalable Growth  ConcentrationConcentration

Dig into the critical elements of successfully navigating businesses through various trajectories of growth
as they penetrate new markets and solidify success in existing ones. Explore both internal (capital
allocation & supply chain) and external (market penetration and complex partnerships) factors.

College: Business
Program Requirement: Business Major
Course Requirements:

B154: Strategic Brand Leadership
B155: Capital Allocation and Value Creating Growth
B156: Business Systems

    SpecialSpecial  ConcentrationConcentration

To pursue a special concentration for Arts & Humanities, the student must file a petition with the college
dean, explaining the theme and how the courses fit together. It is up to the dean to approve or disapprove
the proposal. The Special Concentration Request Forms for each college are available on the registrar site,
https://registrar.minerva.kgi.edu.

College: Arts and Humanities
Program Requirement: Arts & Humanities Major
Course Requirements:
This program requires the completion of the three courses approved by the Dean.

    SpecialSpecial  ConcentrationConcentration

To pursue a special concentration for Business, the student must file a petition with the college dean,
explaining the theme and how the courses fit together. It is up to the dean to approve or disapprove the
proposal. The Special Concentration Request Forms for each college are available on the registrar site,
https://registrar.minerva.kgi.edu.

College: Business
Program Requirement: Business Major
Course Requirements:
This program requires the completion of the three courses approved by the Dean.

    SpecialSpecial  ConcentrationConcentration
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To pursue a special concentration for Computational Sciences, the student must file a petition with the
college dean, explaining the theme and how the courses fit together. It is up to the dean to approve or
disapprove the proposal. The Special Concentration Request Forms for each college are available on the
registrar site, https://registrar.minerva.kgi.edu.

College: Computational Sciences
Program Requirement: Computational Sciences Major
Course Requirements:
This program requires the completion of the three courses approved by the Dean.

    SpecialSpecial  ConcentrationConcentration

To pursue a special concentration for Natural Sciences, the student must file a petition with the college
dean, explaining the theme and how the courses fit together. It is up to the dean to approve or disapprove
the proposal. The Special Concentration Request Forms for each college are available on the registrar site,
https://registrar.minerva.kgi.edu.

College: Natural Sciences
Program Requirement: Natural Sciences Major
Course Requirements:
This program requires the completion of the three courses approved by the Dean.

    SpecialSpecial  ConcentrationConcentration

To pursue a special concentration for Social Sciences, the student must file a petition with the college
dean, explaining the theme and how the courses fit together. It is up to the dean to approve or disapprove
the proposal. The Special Concentration Request Forms for each college are available on the registrar site,
https://registrar.minerva.kgi.edu.

College: Social Sciences
Program Requirement: Social Sciences Major
Course Requirements:
This program requires the completion of the three courses approved by the Dean.

    Strategic FinanceStrategic Finance  ConcentrationConcentration

Learn how to allocate and preserve funds to make informed decisions; understand how to utilize financial
instruments to manage a growing private enterprise successfully. The Strategic Finance concentration
provides students with rigorous financial modeling and budgeting skills, success tactics of great CFOs,
accounting principles necessary for effective corporate management, and the optimal utilization of various
assets to maximize corporate returns.

College: Business
Program Requirement: Business Major
Course Requirements:
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B145: Venture Initiation and Valuation
B155: Capital Allocation and Value Creating Growth
B165: Global Enterprise Financial Strategy

    Theoretical Foundations of Natural ScienceTheoretical Foundations of Natural Science   ConcentrationConcentration

Explore the latest knowledge in physical, chemical, biological and Earth sciences, from the smallest scale
of particles, atoms and molecules, to cells and organisms, to the complexity of Earth's systems. Delve into
crucial questions scientists are pursuing.

College: Natural Sciences
Program Requirement: Natural Sciences Major
Course Requirements:

NS142: Quantum Nature of Matter: Theory and Applications
NS144: Genetic Blueprint to Organism
NS146:  Integrating Earth's Systems

    Theory and Analysis in the Social SciencesTheory and Analysis in the Social Sciences   ConcentrationConcentration

Understand the various theoretical approaches in social science and learn how to use these approaches
to analyze the individual mind and emotions, the community, and interconnected global economies and
governments. Learn how to develop and test such theoretical frameworks in order to apply them to a
spectrum of social issues.

College: Social Sciences
Program Requirement: Social Sciences Major
Course Requirements:

SS142: Theories of Cognition and Emotion
SS144: Economic Theory and Tools
SS146: Constructing Theories of Good Government
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    MinorsMinors
Arts & Humanities - Arts and Literature
Arts & Humanities - Historical Forces
Arts & Humanities - Philosophy, Ethics, and the Law
Business
Computational Sciences - Computer Science and Artificial Intelligence
Computational Sciences - Data Science and Statistics
Computational Sciences - Mathematics 
Natural Sciences - Cells and Organisms
Natural Sciences - Earth's Systems
Natural Sciences - Molecules and Atoms
Social Sciences - Cognition, Brain, and Behavior
Social Sciences - Economics and Society
Social Sciences - Politics, Government, and Society
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    Arts & Humanities - Arts and LiteratureArts & Humanities - Arts and Literature   MinorMinor

The arts and humanities take the history of human creative thought and expression and apply it to
understanding and contextualizing events, ideas, policies, and human relationships. They foster an appreciation
for other ideas, other times and other cultures, as well as new ways of looking at the world. Arts and humanities
scholarship produces better-informed leaders, innovators and global citizens with a social conscience, who are
able to express their views persuasively and through different media and forms.

College: Arts and Humanities
Program Requirement: Bachelors Degree
Course Requirements:

AH112: The Arts and Social Change
AH146: Decoding Art and Literature
AH156: Socioeconomic Influences on the Arts and Literature
AH166: Using the Arts and Literature to Communicate and Persuade

This program requires that it is a different School than all Majors in the Plan.

    Arts & Humanities - Historical ForcesArts & Humanities - Historical Forces   MinorMinor

The arts and humanities take the history of human creative thought and expression and apply it to
understanding and contextualizing events, ideas, policies, and human relationships.  They foster an
appreciation for other ideas, other times and other cultures, as well as new ways of looking at the world.
Arts and humanities scholarship produces better-informed leaders, innovators and global citizens with a
social conscience, who are able to express their views persuasively and through different media and
forms.

College: Arts and Humanities
Program Requirement: Bachelors Degree
Course Requirements:

AH110: Global History
AH142: Historical Analysis: Challenges and Responses
AH152: Comparing Societies and Histories: The Impact of Time and Place
AH162: Uses and Misuses of History

This program requires that it is a different School than all Majors in the Plan.

    Arts & Humanities - Philosophy, Ethics, and the LawArts & Humanities - Philosophy, Ethics, and the Law   MinorMinor

The arts and humanities take the history of human creative thought and expression and apply it to
understanding and contextualizing events, ideas, policies, and human relationships. They foster an
appreciation for other ideas, other times and other cultures, as well as new ways of looking at the world.
Arts and humanities scholarship produces better-informed leaders, innovators and global citizens with a
social conscience, who are able to express their views persuasively and through different media and
forms.
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College: Arts and Humanities
Program Requirement: Bachelors Degree
Course Requirements:

AH111: Morality and Justice
AH144: Ethical Systems, Moral Dilemmas
AH154: Ethics and the Law
AH164: Creating Ethical Political and Social Systems

This program requires that it is a different School than all Majors in the Plan.

    BusinessBusiness  MinorMinor

Private enterprise is the world's primary driver of wealth, employment, technological advancements, and
cures for social ailments.

College: Business
Program Requirement: Bachelors Degree
Course Requirements:

B110: Market Dynamics and Product Analytics
B111: Financial Planning, Budgeting and Modeling
B112: Doing Business
B113: Enterprise, Design and Optimization

This program requires completion of one Business Concentration course.
This program requires that it is a different School than all Majors in the Plan.

    Computational Sciences - Computer Science and Artificial IntelligenceComputational Sciences - Computer Science and Artificial Intelligence
MinorMinor

Computational sciences provide the scientific foundations for making sense of natural, human-mediated
and social phenomena through analytics, computational methods and modeling. In an age of ubiquitous --
often overwhelming -- data, the ability to harness that data to reflect, reach out and make better decisions
is increasingly crucial. (Note: For students in M2019 and M2020, both CS111A and CS111B are
recommended but not required.)

College: Computational Sciences
Program Requirement: Bachelors Degree
Course Requirements:

CS110: Computation: Solving Problems with Algorithms
CS111B: Linear Mathematical Systems
CS142: Computability and Complexity
CS152: Harnessing Artificial Intelligence Algorithms
CS162: Software Development: Building Powerful Applications

This program requires that it is a different School than all Majors in the Plan.
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    Computational Sciences - Data Science and StatisticsComputational Sciences - Data Science and Statistics   MinorMinor

Computational sciences provide the scientific foundations for making sense of natural, human-mediated
and social phenomena through analytics, computational methods and modeling. In an age of ubiquitous --
often overwhelming -- data, the ability to harness that data to reflect, reach out and make better decisions
is increasingly crucial. (Note: For students in M2019 and M2020, courses CS110, CS111A, and CS111B are
recommended but not required.)

College: Computational Sciences
Program Requirement: Bachelors Degree
Course Requirements:

CS112: Knowledge: Information Based Decisions
CS146: Modern Computational Statistics
CS156: Machine Learning for Science and Profit
CS166: Modeling, Simulation, and Decision Making

This program requires that it is a different School than all Majors in the Plan.
For students who enrolled in 2017 or later, this program requires completion of CS110, CS111A, and
CS111B.

    Computational Sciences - Mathematics Computational Sciences - Mathematics   MinorMinor

Investigate the ways in which different fields of mathematics are used to analyze and address complex
questions. Develop the skills to rigorously apply mathematical concepts and tools to a wide variety of
problem domains.

College: Computational Sciences
Program Requirement: Bachelors Degree
Course Requirements:

CS144: Principles of Advanced Mathematics
CS154: Contemporary Applied Mathematics
CS164: Optimization Methods

This program requires that it is a different School than all Majors in the Plan.
For students who enrolled in 2016 or earlier, this program requires completion of 1 or more courses
from this list: CS111, CS111A, CS111B
For students who enrolled in 2017 or later, this program requires completion of CS111A and CS111B.

    Natural Sciences - Cells and OrganismsNatural Sciences - Cells and Organisms   MinorMinor

Natural sciences provide the foundations for understanding the natural world and for using that
knowledge to solve practical problems. Scientists and engineers use theories and findings of the physical
and chemical sciences as well as the biological and biomedical sciences to develop new technologies,
improving the lives of millions of people around the world. Effective decision making in many technology-
oriented organizations requires a deep understanding of the natural sciences.
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College: Natural Sciences
Program Requirement: Bachelors Degree
Course Requirements:

NS112: Evolution Across Multiple Scales
NS144: Genetic Blueprint to Organism
NS154: Life's Chemistry
NS164: Solutions From and For Life

This program requires that it is a different School than all Majors in the Plan.

    Natural Sciences - Earth's SystemsNatural Sciences - Earth's Systems  MinorMinor

Natural sciences provide the foundations for understanding the natural world and for using that
knowledge to solve practical problems. Scientists and engineers use theories and findings of the physical
and chemical sciences as well as the biological and biomedical sciences to develop new technologies,
improving the lives of millions of people around the world. Effective decision making in many technology-
oriented organizations requires a deep understanding of the natural sciences.

College: Natural Sciences
Program Requirement: Bachelors Degree
Course Requirements:

NS111: Implications of Earth's Cycles
NS146:  Integrating Earth's Systems
NS156: Monitoring and Modeling Earth's Systems
NS166: Keeping Earth Habitable

This program requires that it is a different School than all Majors in the Plan.

    Natural Sciences - Molecules and AtomsNatural Sciences - Molecules and Atoms   MinorMinor

Natural sciences provide the foundations for understanding the natural world and for using that
knowledge to solve practical problems. Scientists and engineers use theories and findings of the physical
and chemical sciences as well as the biological and biomedical sciences to develop new technologies,
improving the lives of millions of people around the world. Effective decision making in many technology-
oriented organizations requires a deep understanding of the natural sciences.

College: Natural Sciences
Program Requirement: Bachelors Degree
Course Requirements:

NS110U: Physics of the Universe
NS142: Quantum Nature of Matter: Theory and Applications
NS152: Analyzing Matter and Molecules
NS162: Statistical Mechanics: Theory and Applications

This program requires that it is a different School than all Majors in the Plan.
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    Social Sciences - Cognition, Brain, and BehaviorSocial Sciences - Cognition, Brain, and Behavior   MinorMinor

The social sciences apply the methods of science to understand the way people think and act --
individually, in groups, and in societies -- and the way that biology and the environment interact to make
each of us unique. Research findings from the social sciences inform public policies on a wide range of
issues, such as reducing crime, designing effective political campaigns, helping people overcome
addictions, crafting economic/labor policies, and convincing people to conserve resources.

College: Social Sciences
Program Requirement: Bachelors Degree
Course Requirements:

SS110: Perception, Cognition and Reality
SS142: Theories of Cognition and Emotion
SS152: Cognitive Neuroscience
SS162: Personal and Social Motivation

This program requires that it is a different School than all Majors in the Plan.

    Social Sciences - Economics and SocietySocial Sciences - Economics and Society   MinorMinor

The social sciences apply the methods of science to understand the way people think and act --
individually, in groups, and in societies -- and the way that biology and the environment interact to make
each of us unique. Research findings from the social sciences inform public policies on a wide range of
issues, such as reducing crime, designing effective political campaigns, helping people overcome
addictions, crafting economic/labor policies, and convincing people to conserve resources.

College: Social Sciences
Program Requirement: Bachelors Degree
Course Requirements:

SS111: Boom, Bust and Bubbles: The Free Enterprise System
CS112: Knowledge: Information Based Decisions
SS144: Economic Theory and Tools
SS154: Econometrics and Economic Systems
SS164: Global Development and Applied Economics

This program requires that it is a different School than all Majors in the Plan.

    Social Sciences - Politics, Government, and SocietySocial Sciences - Politics, Government, and Society   MinorMinor

The social sciences apply the methods of science to understand the way people think and act --
individually, in groups, and in societies -- and the way that biology and the environment interact to make
each of us unique. Research findings from the social sciences inform public policies on a wide range of
issues, such as reducing crime, designing effective political campaigns, helping people overcome
addictions, crafting economic/labor policies, and convincing people to conserve resources.

College: Social Sciences
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Program Requirement: Bachelors Degree
Course Requirements:

SS112: Government and Social Change
SS146: Constructing Theories of Good Government
SS156: World Political Systems in Practice
SS166: Designing Constitutions

This program requires that it is a different School than all Majors in the Plan.
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    Course OfferingsCourse Offerings
  AH50 / Multimodal Communications
Multimodal Communications focuses on communicating effectively. You will learn to understand and convey
information at a high level, gaining practical experience in public speaking, visual communication, design,
debate, and artistic expression.

Note: Students must take this course in the Fall term of Year 1.
Prerequisites: None
Course Type: Cornerstone
Credit Units: 4

  AH50HKUST / Multimodal Communications
Prerequisites: None
Course Type: HKUST Minerva Scholars Program
Credit Units: 4

  AH51 / Multimodal Communications
Multimodal Communications focuses on communicating effectively. You will learn to understand and convey
information at a high level, gaining practical experience in public speaking, visual communication, design,
debate, and artistic expression.

Note: Students must take this course in the Spring term of Year 1.
Prerequisites: AH50: Multimodal Communications
Course Type: Cornerstone
Credit Units: 4

  AH110 / Global History
From prehistoric times, human populations have moved across the globe. Driven by environmental, economic,
political, and social forces, they have carried with them and have been exposed to new customs, new
technologies, and new ideas for structuring societies and interacting with other peoples. They have also
brought war, disease, and reduced cultural and biological diversity. Through theoretical and empirical readings
about cross-cultural, transnational, and global encounters, this course provides you with the analytical tools to
examine the large sweep of such events and movements in the period since 1400 from a variety of perspectives,
to understand their causes, their impacts, the counter-currents they engendered, and what we can learn from
them. Throughout we pay attention not only to what happened in the past, but to how historians have
interpreted these developments.

Prerequisites: AH51: Multimodal Communications
Course Type: Major Core
Credit Units: 4
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  AH111 / Morality and Justice
Are there moral truths? If so, what are they and why should we accept that they exist? In this course you learn
about the origins and enduring justifications for moral beliefs, as well as challenges to the existence of
objective morality. We explore how moral concepts, and in particular the concept of justice, provide the
foundation for legitimate social and political institutions. We also examine the relevance of moral concepts to
the lives of individuals, to their interactions, and to forms of governance across a range of cultures in different
parts of the world. We conclude considering how, if at all, ancient philosophical theories can inform our ability
to live a good life. This course provides the foundations for, and is a prerequisite for, the Philosophy, Ethics and
the Law concentration in the Arts & Humanities major.

Prerequisites: AH51: Multimodal Communications
Course Type: Major Core
Credit Units: 4

  AH112 / The Arts and Social Change
A fundamental characteristic of the arts is that they are transformative. They lead us to see ourselves in new
ways, to re-conceptualize our world, and to rethink our relationship to it. Consequently, the arts are often
harbingers and pacesetters for social change. This course explores the use of creative expression in the visual
arts, literature, and music to question and sometimes resist authority, to reassess ideological constructs, and to
advocate change in social and political systems as well as in the arts themselves. Under what circumstances
are such efforts likely to be successful? How do we determine success? To address these issues, the course
draws examples from literature, the visual and performing arts, and music from different parts of the world. This
course is a foundation and a prerequisite for the Dynamics of the Arts and Literature concentration in the Arts
& Humanities major.

Prerequisites: AH51: Multimodal Communications
Course Type: Major Core
Credit Units: 4

  AH142 / Historical Analysis: Challenges and Responses
History as a field of study is based on a set of methods to analyze the past, understand the foundations of the
present, and at times anticipate the future. Historical analysis focuses on why changes did or did not occur in
particular societies at various times, how these changes unfolded, the motivations of participants, and the
influence that the past may have on the present. This course examines the creative responses of historians to
the challenges they face in uncovering the past and addressing these issues. Students deal with questions
such as what are the boundaries between historical and fictional narratives? How does who writes history
affect what they write? If history is written by those in power, as is often stated, what tools does the historian
have to write about the people without a history? What possibilities and limitations are inherent in different
kinds of historical evidence, whether material objects, written texts, or digitized data sets?

Prerequisites: AH110: Global History
Course Type: Concentration
Credit Units: 4
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  AH144 / Ethical Systems, Moral Dilemmas
Normative ethics is the study of ethical systems that provide answers to the question of how one ought to act in
situations of moral significance. Moral dilemmas involve choices between mutually exclusive alternatives, each
of which carries significant burdens. This course introduces you to theoretical frameworks that one can apply
to addressing moral decisions and dilemmas, such as those involved in animal rights, climate change, torture,
and euthanasia.

Prerequisites: AH111: Morality and Justice
Course Type: Concentration
Credit Units: 4

  AH146 / Decoding Art and Literature
We can gain a deeper appreciation of any work of art, music, or literature by delving into issues of form,
structure, and function. In this course students acquire the tools to understand different artistic genres through
close analysis of individual works. The course draws examples from both the western and non-western
traditions, from diverse historical periods, and from works with different functions that are aimed at different
audiences. The goal is to provide students with a broad set of analytical tools that they can apply to a wide
range of visual, textual, and musical works.

Prerequisites: AH112: The Arts and Social Change
Course Type: Concentration
Credit Units: 4

  AH152 / Comparing Societies and Histories: The Impact of Time and Place
Historical narratives often rely on implicit comparisons between time periods and societies. In this course,
students make these comparisons explicit in order to illuminate differences and similarities in the ways
societies have responded to political, economic, social, and environmental challenges. Students combine the
fundamentals of historical inquiry with methods and perspectives from sociology and anthropology to examine
controversial debates about the relative success and failure of different societies and the responses of different
societies to similar challenges from the seventeenth century to the present; they also analyze case studies on
topics including empire, nationalism, responses to environmental and political crises, and social movements.
Along the way, they consider what is gained and what is lost by approaching historical phenomena from a
comparative perspective.

Prerequisites: AH110: Global History
Course Type: Concentration
Credit Units: 4

  AH154 / Ethics and the Law
What is the law, why should we obey it, and what constitutes an ethical legal system? We examine fundamental
legal concepts and practices, as well as the evolution of our understanding of law and its application. We then
consider topics in legal theory such as the role of constitutions, the difference between criminal and civil law,
the theory of punishment, the purpose of civil disobedience, the relationship between national and international
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law, and the nature and practice of human rights law.
Prerequisites: AH111: Morality and Justice
Course Type: Concentration
Credit Units: 4

  AH156 / Socioeconomic Influences on the Arts and Literature
For several centuries artistic and literary works were considered the product of the individual creative genius of
artists and writers. More recently, scholars have argued that these works are also social products, that they are
shaped by the economic, social, and cultural forces of their societies. To what extent and in what ways do
socioeconomic and cultural forces influence the arts and literature? This course explores this and related
questions as we examine issues such as the relationship between artists, writers, patrons, and clients; the
social and cultural functions of different works of art and literature; the role of gender and power relations in the
creation, production and reception of art; the education and training of artists and writers; the influence of
globalization on artistic production and practice; and the organization of labor in the production of art. Who is in
and who is out of the process of artistic and literary creation, production, and reception? And what implications
does this have for participation in the various art markets that have emerged over time? Finally, how can an
understanding of the social and economic processes influencing the arts and literature help us become more
informed creators and consumers of art today? Drawing on key cultural and socioeconomic theoretical
frameworks to ground our understanding, this course focuses on artistic and literary works from different time
periods and locales, and ranging from popular and to elite traditions, in order to explore in greater depth a
diversity of styles as well as interpretive perspectives.

Prerequisites: AH112: The Arts and Social Change
Course Type: Concentration
Credit Units: 4

  AH162 / Uses and Misuses of History
"The past is never dead. It's not even past," wrote William Faulkner. The presentness of the past is evident in
the controversies that ensue when history is used and misused for public purposes. This course analyzes some
of the critical public debates that have occurred over historical issues and over governmental policies enacted
in different parts of the world in response to museum exhibits, memorials, the publication of history textbooks,
and the making of historical films. It also examines the call for political actions based on a fictitious past as well
as the role of historians in opposing such efforts. Students consider questions such as: what constitutes public
history and what theoretical issues does it raise? What is the difference between public memory and history?
What are the standards and responsibilities of the field? What obligations does the historian have to the living
and the dead, and what preparation do historians need in order to be effective in this increasingly important
segment of the historical profession?

Prerequisites: AH110: Global History
Course Type: Concentration
Credit Units: 4
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  AH164 / Creating Ethical Political and Social Systems
As individuals, we lead both private and public lives. Political and social institutions provide the framework
within which we interact with others and pursue our personal goals and ambitions. What is the proper role of
these institutions, and how can we change them for the better? This course explores these questions by
examining central topics in social and political philosophy, including democracy, justice, the family, and the
nature of social identity. We investigate how political and social systems ought to be designed, with special
consideration to international issues including environmental pollution, humanitarian intervention, global
poverty, migration, and secession.

Prerequisites: AH111: Morality and Justice
Course Type: Concentration
Credit Units: 4

  AH166 / Using the Arts and Literature to Communicate and Persuade
This course examines various modes of artistic expression and communication—including protest, propaganda
and humor. Our aim is to understand the different ways that works of literary, musical, visual, and multimedia
art shed light on the world and communicate with a wide range of different communities and constituencies. To
address this goal, we will ask questions such as: How do poems or stories express artistic visions differently
than paintings or music? Is a documentary film an effective form of propaganda and is it potentially more or less
effective than a photograph? How do these genres vary in their abilities to persuade? The course explores
these and related questions, paying particular attention to moving images—films, television shows, and works
of digital art. Students apply theory to practice and use the modes of communication analyzed in class to
communicate and persuade by producing creative projects, whether they be poems, works of creative fiction,
musical compositions, graphic art posters, or other works.

Prerequisites: AH112: The Arts and Social Change
Course Type: Concentration
Credit Units: 4

  AH246 / The Arts and Humanities in Professional Life
What key skills and knowledge do the arts and humanities bring to professional environments? How does
society benefit from arts and humanities programs and organizations? This course examines these and related
questions, strengthening analytical, presentation, and design skills along the way. The course also leverages
the design process to explore how arts and humanities skills apply to three different sectors of the global
economy: the arts and humanities themselves, cultural tourism, and digital technologies. In addition to
examining each of these sectors in ethical, historical, cultural, and social contexts, we apply the broader skills
honed in the course to a series of practical workshops that target specific deliverables: budgets, experiential
designs, grant proposals, and pitch presentations. Assignments emphasize refining final products through
iteration.

Note: This course is only open to students in the Master of Arts in Applied Arts and Sciences program.
Prerequisites: CP192: Capstone Seminar
Course Type: Masters
Credit Units: 4
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  B110 / Market Dynamics and Product Analytics
Business is a powerful driver of economic growth and stability; to do well in business, you must understand
consumers, products, and markets. Market Dynamics and Product Analytics is a Major Core course that
provides essential foundations for business majors and is a prerequisite for all junior-level business
Concentration courses. The objective of B110 is to challenge students to apply marketing methods used by
businesses to create value for shareholders and selected customers and consumers. We examine the
consumer behavior of individuals, learn how to run, analyze and interpret experiments, and we review business
marketing strategies designed to create and capture value.

Prerequisites: B111: Financial Planning, Budgeting and Modeling  (corequisite),
   AH51: Multimodal Communications,
   CS51: Formal Analyses,
   NS51: Empirical Analyses,
   SS51: Complex Systems
Course Type: Major Core
Credit Units: 4

  B111 / Financial Planning, Budgeting and Modeling
This Core course provides a foundation for all Business majors and is a prerequisite for all Business
Concentration courses. Students learn about the financial and strategic tools managers use to track, evaluate,
and improve their business operations for achieving business objectives. Students learn accounting
terminology to read financial statements, explore tools used to develop financial models, and analyze case
studies of real-world business situations. Key topics include financial and managerial accounting, present value
analysis, options, capital structure, strategy, and corporate social responsibility.

Prerequisites: B110: Market Dynamics and Product Analytics  (corequisite),
   AH51: Multimodal Communications,
   CS51: Formal Analyses,
   NS51: Empirical Analyses,
   SS51: Complex Systems
Course Type: Major Core
Credit Units: 4

  B112 / Doing Business
This Core course provides foundations for Business majors and is a prerequisite for all junior-level
Concentration courses in this major. We analyze the political, regulatory, and societal contexts in which
business gets done from a global perspective.  We address how organizations can create strategies that
address varying cultural biases, labor market conditions, and financial regulations. Overall the goal is to
examine how businesses succeed and fail when trying to expand into new markets and new geographies.

Prerequisites: B113: Enterprise, Design and Optimization (corequisite),
   B110: Market Dynamics and Product Analytics ,
   B111: Financial Planning, Budgeting and Modeling
Course Type: Major Core
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Credit Units: 4

  B113 / Enterprise, Design and Optimization
This Core course provides foundations for all Business Majors and is a prerequisite for all junior-level
Concentration Courses. Students will explore the inner workings of the business enterprise in context of its
environment. The focus is on how to formulate and execute organizational strategies to achieve financial and
non-financial objectives. Students learn about multiple levels and factors in organizational designs and how to
manage tradeoffs in strategic decision making. The role of agents, functions, structures, processes will be
analyzed, as well as design, implementation, control and improvement activities. Human behavior, incentives,
emergent effects, stakeholder interests and operational efficiency will be considered.

Prerequisites: B112: Doing Business (corequisite),
   B110: Market Dynamics and Product Analytics ,
   B111: Financial Planning, Budgeting and Modeling
Course Type: Major Core
Credit Units: 4

  B144 / Needs Identification and Product Development
In this course, we will explore different approaches to need identification, product design and development,
and market introduction. We will learn how to understand our customers and their needs and learn how to
identify the new market potential of existing products. We will delve into the conception, design, planning, and
forecasting phases of new product design. Finally, will explore the process of realizing a product in different
business settings, and learn how to introduce new products to various markets. To do this, we build on our
knowledge of market research, consumer psychology, and creative problem-solving from previous courses.

Prerequisites: B110: Market Dynamics and Product Analytics ,
   B111: Financial Planning, Budgeting and Modeling ,
   B112: Doing Business,
   B113: Enterprise, Design and Optimization
Course Type: Concentration
Credit Units: 4

  B145 / Venture Initiation and Valuation
This course provides you a broad stroke understanding of startup finance in venture capital and
entrepreneurial ecosystems. We will analyze the venture capital industry from the perspective of both global
entrepreneurs and investors. We will observe shifting funding trends around the globe toward businesses that
reach social and ecological goals as opposed to those that historically simply have created the next widget or
service. We will discuss how entrepreneurs, investors, and policymakers can move the needle in order to bring
about more equal access to entrepreneurial capital. We will analyze new ventures and projects from readings,
real-world illustrations, case studies, a location-based assignment, and your own business plan. Relying on
skills developed in B111, we will utilize a toolkit that sharpens your ability to create legal entities, engage in
investor negotiations, manage employee retention, utilize real options, understand discounted cash flow,
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venture capital method, and comparable valuation, among other helpful techniques. As potential entrepreneurs,
you also learn how to raise capital and effectively interface with investors, board members, employees, and
other stakeholders in order to maximize positive outcomes. You will build “muscle memory” so you can raise
capital and effectively interface with stakeholders in future business creation and growth.The overall goal of
this course is to bolster your ability to work with scarce resources while balancing growth and profitability in
socially and ecologically responsible businesses and investments.

Prerequisites: B110: Market Dynamics and Product Analytics ,
   B111: Financial Planning, Budgeting and Modeling ,
   B112: Doing Business,
   B113: Enterprise, Design and Optimization
Course Type: Concentration
Credit Units: 4

  B146 / Business Operations
Study the entrepreneurial process from inception through early growth stages and the unique operational
challenges of competing with highly constrained resources. Integrate financial planning, organizational design,
product development, market penetration and operations management concepts while addressing risk-reward
tradeoffs. The focus is on the utilization of business practices to transform inputs into goods and services as
efficiently as possible to enable sustainable growth.

Prerequisites: B110: Market Dynamics and Product Analytics ,
   B111: Financial Planning, Budgeting and Modeling ,
   B112: Doing Business,
   B113: Enterprise, Design and Optimization
Course Type: Concentration
Credit Units: 4

  B154 / Strategic Brand Leadership
In this course, we build on your knowledge of market research, consumer psychology, and creative problem-
solving to understand and explore different approaches to growth. Throughout the course, we will delve into
new metrics for measuring marketing’s worth, leverage psychological principles for brand building, and analyze
the power of partnerships for growth. Throughout the semester you will propose, execute, and evaluate
experiments to get first-hand experience in growing a brand. We will place these activities into the larger
context of the firm and will explore the strategic role that they play in business development.

Prerequisites: B110: Market Dynamics and Product Analytics ,
   B111: Financial Planning, Budgeting and Modeling ,
   B112: Doing Business,
   B113: Enterprise, Design and Optimization
Course Type: Concentration
Credit Units: 4
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  B155 / Capital Allocation and Value Creating Growth
Investigate how growing enterprises use their balance sheets to execute growth strategies. Apply discounted
cash flow and real options to select among opportunities that create business value. Learn the role of finance in
selecting and valuing appropriate M&A candidates and strategies for achieving synergy.

Prerequisites: B110: Market Dynamics and Product Analytics ,
   B111: Financial Planning, Budgeting and Modeling ,
   B112: Doing Business,
   B113: Enterprise, Design and Optimization
Course Type: Concentration
Credit Units: 4

  B156 / Business Systems
Learn strategic and tactical decision-making for the design and operation of product and service delivery
systems. Consider strategies to increase competitiveness while managing risk. Compare approaches to
business process outsourcing, quality management, partnering, and supply chain coordination and
rationalization.

Prerequisites: B110: Market Dynamics and Product Analytics ,
   B111: Financial Planning, Budgeting and Modeling ,
   B112: Doing Business,
   B113: Enterprise, Design and Optimization
Course Type: Concentration
Credit Units: 4

  B164 / Product Evolution and Reinvention
Powerful brands can enhance customer relationships, generate profitability, and produce shareholder value.
Yet, enterprise growth often begins to slows down as brands get older and approach maturity. During this
tipping point in the life cycle, firms must decide how to revitalize their brands and rekindle enterprise growth in
order to prevent brand failure. To address these challenges, this course examines signs of brand maturity and
explores opportunities for brand revitalization. To begin, we analyze key performance indicators to generate a
brand audit and learn how to assess brand equity. Thereafter, we use creative and innovative thinking to
explore different paths to enterprise growth and brand revitalization including new market entry, brand
extensions, co-branding, brand reinvention, and mergers and acquisitions.

Prerequisites: B110: Market Dynamics and Product Analytics ,
   B111: Financial Planning, Budgeting and Modeling ,
   B112: Doing Business,
   B113: Enterprise, Design and Optimization
Course Type: Concentration
Credit Units: 4

  B165 / Global Enterprise Financial Strategy
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Global investing requires sophisticated tools to select among risk/return scenarios. Learn to apply these tools,
which include diversification and hedging for risk reduction, appropriate capital structuring to fund growth, and
dividend/share repurchase strategies to drive shareholder value. Investigate the role of private equity investing
and financial engineering in modern global finance.

Prerequisites: B110: Market Dynamics and Product Analytics ,
   B111: Financial Planning, Budgeting and Modeling ,
   B112: Doing Business,
   B113: Enterprise, Design and Optimization
Course Type: Concentration
Credit Units: 4

  B166 / Business Optimization
In this class we study ways to optimize organizational structure, processes, and systems that support key
business functions in large enterprises. We learn build, buy, and partner strategies, identify the major pitfalls in
systems design and management, and navigate the often conflicting requirements that drive profitability. The
goal of the course is to examine how large enterprises use their operational systems to synchronize product or
service availability with market potential.

Prerequisites: B110: Market Dynamics and Product Analytics ,
   B111: Financial Planning, Budgeting and Modeling ,
   B112: Doing Business,
   B113: Enterprise, Design and Optimization
Course Type: Concentration
Credit Units: 4

  B199 / Business Practicum
The Business Practicum is a paper written during the summer between the third and fourth years. The topic is
approved beforehand by a Business College faculty member, who will oversee the process and grade the paper
at the end of the summer. The topic is ideally, but not necessarily, associated with a summer internship or job. It
combines Learning Outcomes from two or more major core or concentration courses in the Business College.
This paper is practical (as opposed to totally theoretical) in its orientation.

Note: Business Majors should register for this course in the Fall semester following their Summer
Practicum Experience.
Prerequisites: B112: Doing Business,
   B113: Enterprise, Design and Optimization
Course Type: Business Practicum
Credit Units: 4

  CA05 / Applied Creative and Critical Thinking
Prerequisites: None
Course Type: Collegiate Accelerator

37

Revision 2020.v135 - 2020-02-18 18:16:19 +0000 (mke/00161927-6371)



Credit Units: 4

  CP191 / Capstone Seminar
Explore several topics of interest, focusing on the potential of each one to develop into a high-quality Capstone
project. In parallel, continue to develop valuable skills for advancing your project from ideation through
evaluation and planning to implementation and prototyping, applying learning outcomes from your major as
well as the entire curriculum, and in particular from the Cornerstone courses.

Note: This course is offered Pass / No Pass. This course is only offered during the Fall term. Students
should enroll in this course in the Fall term of Year 3.
Prerequisites: AH110: Global History or AH111: Morality and Justice or AH112: The Arts and Social Change
or CS110: Computation: Solving Problems with Algorithms  or CS111A: Continuous Mathematical Systems
or CS111B: Linear Mathematical Systems  or CS112: Knowledge: Information Based Decisions  or NS110L:
Physics of Life or NS110U: Physics of the Universe  or NS111: Implications of Earth's Cycles  or NS112:
Evolution Across Multiple Scales or SS110: Perception, Cognition and Reality or SS111: Boom, Bust and
Bubbles: The Free Enterprise System or SS112: Government and Social Change
Course Type: Capstone Seminar
Credit Units: 2

  CP192 / Capstone Seminar
Revise and complete a professional proposal for the Capstone project. Engage in peer review of written work as
well as presentations to receive critiques and suggestions from other students. The final written proposal is
evaluated by the Capstone Seminar instructor as well as the assigned Capstone Advisor.

Note: This course is offered Pass / No Pass. This course is only offered during the Spring term. Students
should enroll in this course in the Spring term of Year 3.
Prerequisites: CP191: Capstone Seminar
Course Type: Capstone Seminar
Credit Units: 2

  CP193 / Capstone Directed Study I
Conduct an original piece of research or creation of a project under the guidance of a faculty advisor. At the end
of the course, you will submit an initial draft of your Capstone work along with clear plans for achieving the
remaining project goals.

Note: Students should enroll in this course in the Fall term of Year 4.
Prerequisites: CP192: Capstone Seminar
Course Type: Capstone Independent Study
Credit Units: 4

  CP194 / Capstone Directed Study II
Building on CP193, continue developing an original piece of research or project under the guidance of a faculty
advisor. By the end of the course, submit the completed Capstone project and accompanying academic
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documentation of the project, an abstract of the project, a short-article prospectus, and a lesson plan for an
active-learning class for peers to be taught during Manifest.

Note: Students should enroll in this course in the Spring term of Year 4.
Prerequisites: CP193: Capstone Directed Study I
Course Type: Capstone Independent Study
Credit Units: 4

  CP195 / Manifest
The Capstone is presented during Manifest, a month-long term that takes place in San Francisco, following the
spring semester of the fourth year. During this celebratory conclusion to your Minerva experience, you present
your Capstone work to an audience of faculty, fellow students, and members of the broader community. The
Capstone project will then be evaluated according to the standards relevant to your chosen field. A successful
Capstone will effectively propel you into the next stage of your professional life.

Note: This course can only be scheduled during the dedicated month-long "Manifest" term. 
Prerequisites: CP194: Capstone Directed Study II
Course Type: Manifest
Credit Units: 4

  CP218 / Team Master's Project I
Prerequisites: None
Course Type: Masters
Credit Units: 4

  CP219 / Team Master's Project II
Prerequisites: CP218: Team Master's Project I
Course Type: Masters
Credit Units: 4

  CP399 / Masters Thesis
Prerequisites: None
Course Type: Other
Credit Units: 4

  CS50 / Formal Analyses
Formal Analyses focuses on thinking critically. You will receive training in advanced logic, rational thought,
statistics, computational thinking, and formal systems -- all of which will help you formulate, analyze, and solve
complex challenges.

Note: Students must take this course in the Fall term of Year 1.
Prerequisites: None
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Course Type: Cornerstone
Credit Units: 4

  CS51 / Formal Analyses
Formal Analyses focuses on thinking critically. You will receive training in advanced logic, rational thought,
statistics, computational thinking, and formal systems -- all of which will help you formulate, analyze, and solve
complex challenges.

Note: Students must take this course in the Spring term of Year 1.
Prerequisites: CS50: Formal Analyses
Course Type: Cornerstone
Credit Units: 4

  CS110 / Computation: Solving Problems with Algorithms
Apply core concepts in design and analysis of algorithms, data structures, and computational problem-solving
techniques to address complex problems. Hashing, searching, sorting, tree algorithms, dynamic programming,
greedy algorithms, divide and conquer, backtracking, random number generation, and randomized algorithms
are examples of algorithms you will learn to exploit to solve problems ranging from logistics to route
optimization to DNA sequencing.

Prerequisites: CS51: Formal Analyses
Course Type: Major Core
Credit Units: 4

  CS111 / Structure: Mathematical and Computational Models
Use a range of mathematical and computational models to address complex problems. This course covers at a
high level the core concepts central to modern mathematical and computational research: set theory,
combinatorics, probability, graph theory, and differential equations, as well as modeling methods such as
Monte Carlo techniques, and agent-based modeling. Topics are chosen from diverse fields, including food
webs, industrial optimization, and voting--which shows the versatility and usefulness of concepts that may at
first appear entirely theoretical.

Prerequisites: CS51: Formal Analyses
Course Type: Major Core
Credit Units: 4
Note: This course is no longer offered.

  CS111A / Continuous Mathematical Systems
In this course, students learn the principles of single and multivariable calculus needed to succeed in the
concentration courses and beyond. While a traditional course in these topics focuses on the analytic
techniques needed to do complex computations by hand, and evaluates students primarily on their ability to do
so, this course takes a different approach. Students primarily learn to understand and apply concepts to solve
problems in a variety of practical contexts. While the standard computational techniques are covered and
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practiced, students will take full advantage of technologies such as Sage to supplement their skills.
Prerequisites: CS50: Formal Analyses,
   CS51: Formal Analyses
Course Type: Major Core
Credit Units: 4

  CS111B / Linear Mathematical Systems
This course develops the tools necessary for the analysis of linear systems. The emphases are both on abstract
notions such as vectors spaces, linear maps between them and their matrix representations, and concrete
applications such as Markov chains and graphical network analysis. Students apply their knowledge to explore
a wide variety of problems such as Page Rank, least squares fitting, and traffic modeling.

Prerequisites: CS50: Formal Analyses,
   CS51: Formal Analyses
Course Type: Major Core
Credit Units: 4

  CS112 / Knowledge: Information Based Decisions
The course focuses on the application of predictive and causal statistical inference for decision making across
a wide range of scenarios and contexts. The first part of the course focuses on parametric and non-parametric
predictive modeling (regression, cross-validation, bootstrapping, random forests, etc.). The second part of the
course focuses on causal inference in randomized control trials and observational studies (statistical matching,
synthetic control methods, encouragement design/instrument variables, regression discontinuity design, etc.).
Technical aspects of the course focus on computational approaches and real-world challenges, drawing cases
from the life sciences, public policy and political science, education, and business. This course also emphasizes
the importance of being able to articulate one’s findings effectively and tailor methodology and policy/decision-
relevant recommendations for different audiences.

Prerequisites: CS51: Formal Analyses
Course Type: Major Core
Credit Units: 4

  CS142 / Computability and Complexity
Students learn about models of computation that provide the theoretical basis for modern computer science.
Topics include deterministic and nondeterministic finite state machines, Turing machines, formal language
theory, computational complexity and the classification of algorithms. Students practice building a variety of
automata and Turing machines using Python. What are the language grammars? and what role does a
grammar plays in the way we analyze problems, solve problems, communicate with the computer, and even
analyze natural languages? What makes a problem difficult to solve? Are some problems intrinsically harder
than others, or is it that just because we have not yet discovered more efficient solutions? What, if any, are the
limits of what can be solved with a computer? The techniques presented in this course shed light on why some
computational problems are hard or even tractable. Students also gain experience communicating
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mathematical ideas in a rigorous fashion.
Prerequisites: CS110: Computation: Solving Problems with Algorithms ,
   CS111B: Linear Mathematical Systems  or CS111: Structure: Mathematical and Computational Models
Course Type: Concentration
Credit Units: 4

  CS144 / Principles of Advanced Mathematics
Students learn how to read, write, and evaluate rigorous mathematical arguments. These skills are practiced on
foundational material that forms a bridge to topics in advanced mathematics—both applied and pure.
Subtopics in modern algebra and real analysis are chosen to illustrate the fundamental concepts of careful
bounding, counting, and the application of equivalence classes.

Note: Students in M2019/2020 can use CS111, CS111A, or CS111B to satisfy the prerequisite requirement
for this course, though both CS111A and B are recommended if possible. Starting with the class of M2021,
students must take both CS111A and CS111B.
Prerequisites: CS111: Structure: Mathematical and Computational Models  or CS111A: Continuous
Mathematical Systems,
   CS111: Structure: Mathematical and Computational Models  or CS111B: Linear Mathematical Systems
Course Type: Concentration
Credit Units: 4

  CS146 / Modern Computational Statistics
Learn to apply Bayesian inference which is the mathematical framework for using observed data to update the
information we have about a system. The course proceeds from the fundamentals of probability theory and
Bayesian inference to the data modeling process, covering various real-world scenarios from sports, medicine,
vehicle tracking, social sciences, and more. The second half of the course covers approximate methods for
automating inference in the form of variational inference (approximations using functions) and Monte Carlo
methods (approximations using random samples). These methods allow us to work with large models
containing many unknown variables and large data sets.

Note: Starting with the class of M2021, students must take both CS111A and CS111B in addition to CS112.
It is recommended that students in the classes of M2019/2020 take one or both of these courses if
possible.
Prerequisites: CS111: Structure: Mathematical and Computational Models  or CS111A: Continuous
Mathematical Systems,
   CS112: Knowledge: Information Based Decisions
Course Type: Concentration
Credit Units: 4

  CS152 / Harnessing Artificial Intelligence Algorithms
Apply methods and algorithms from Artificial Intelligence (AI) — such as propositional logic, logic
programming, predicate calculus, and computational reasoning — to a diverse range of applications from robot
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navigation to restaurant selection with expert systems. Discover AI in action through an exploration of robotics,
and gain an appreciation of its convergence towards modern machine learning methods.

Note: Starting with the class of M2021, students must take both CS111A and CS111B in addition to CS110.
It is recommended that students in the classes of M2019/2020 take one or both of these courses if
possible.
Prerequisites: CS110: Computation: Solving Problems with Algorithms
Course Type: Concentration
Credit Units: 4

  CS154 / Contemporary Applied Mathematics
Methods are explored to interpolate data, solve linear and non-linear systems of equations, and model
dynamical systems with the use of ordinary and partial differential equations. Additionally, Fourier Analysis is
applied to model and process signals. Numerical implementations of the mathematical methods are developed
using MATLAB or Octave.

Note: Students in the class of M2019/2020 may use CS111, CS111A, or CS111B to satisfy the prerequisite
requirement, though both CS111A and CS111B are recommended if possible. Starting with the class of
M2021, both CS111A and CS111B are required.
Prerequisites: CS111: Structure: Mathematical and Computational Models  or CS111A: Continuous
Mathematical Systems,
   CS111: Structure: Mathematical and Computational Models  or CS111B: Linear Mathematical Systems
Course Type: Concentration
Credit Units: 4

  CS156 / Machine Learning for Science and Profit
Students learn to apply core machine learning techniques — such as classification, perceptron, neural
networks, support vector machines, hidden Markov models, and nonparametric models of clustering — as well
as fundamental concepts such as feature selection, cross-validation and over-fitting. Students program
machine learning algorithms to make sense of a wide range of data, such as genetic data, data used to perform
customer segmentation or data used to predict the outcome of elections.

Note: Starting with the class of M2021, students must take both CS111A and CS111B in addition to CS110.
It is recommended that students in the classes of M2019/2020 take one or both of these courses if
possible. Students in the classes of M2019/M2020 may use CS112 as prerequisite for this course instead
of CS110, but CS110 is recommended.
Prerequisites: CS110: Computation: Solving Problems with Algorithms ,
   CS111: Structure: Mathematical and Computational Models  or CS111A: Continuous Mathematical
Systems,
   CS111: Structure: Mathematical and Computational Models  or CS111B: Linear Mathematical Systems
Course Type: Concentration
Credit Units: 4
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  CS162 / Software Development: Building Powerful Applications
This course is organized around the principle that the only way to learn software development is to develop
software. Work together as a team to develop a significant web application. Examples include a social media
application or a distributed chat system. You will have the opportunity to apply and experience all aspects of
software development, including requirements analysis, design, planning, implementation, testing, and
deployment.

Prerequisites: CS110: Computation: Solving Problems with Algorithms
Course Type: Concentration
Credit Units: 4

  CS164 / Optimization Methods
Learn to use and analyze optimization techniques such as linear, quadratic, semidefinite and mixed-integer
programming. Explore optimization algorithms such as Newton’s method, interior point methods and branch
and bound methods.

Note: Students in the class of M2019/2020 may use CS111, CS111A, or CS111B to satisfy the prerequisite
requirement, though both CS111A and CS111B are recommended if possible. Starting with the class of
M2021, both CS111A and CS111B are required.
Prerequisites: CS111: Structure: Mathematical and Computational Models  or CS111A: Continuous
Mathematical Systems,
   CS111: Structure: Mathematical and Computational Models  or CS111B: Linear Mathematical Systems
Course Type: Concentration
Credit Units: 4

  CS166 / Modeling, Simulation, and Decision Making
Learn how to apply advanced modeling techniques to analyze and predict the behavior of social, physical and
economic systems. You will learn from specific examples applied to portfolio management, traffic flow
management, and analyzing social networks. The course covers three modeling frameworks — cellular
automata for modeling interactions on grids of cells, networks for more general interactions between nodes in a
graph, and Monte Carlo simulations showing how we can use simulation to generate random numbers and
how we can use random numbers to drive simulations of complex phenomena. The course covers the
theoretical (mathematical) and practical (implementation) aspects of each of the three frameworks.

Note: Starting with the class of M2021, students must take both CS111A and CS111B in addition to CS112.
It is recommended that students in the classes of M2019/2020 take one or both of these courses if
possible.
Prerequisites: CS111: Structure: Mathematical and Computational Models  or CS111B: Linear
Mathematical Systems,
   CS112: Knowledge: Information Based Decisions
Course Type: Concentration
Credit Units: 4
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  CS246 / How to Save the World with Computational Science
The purpose of this course is to apply fundamental concepts and prominent modern approaches in computer
science to contemporary issues and problems. In unit one, we use computer modeling to examine disasters
(wildfires and epidemics) and everyday events (road traffic, and the stock market). In unit two, we explore ways
to use of computers as decision support tools, examining large numbers of possible outcomes and selecting an
intervention that optimizes some measure of "goodness." Finally, in unit three, we explore some of the "double-
edged swords" of modern computational tools, such as information privacy / security, blockchain technologies,
and highly automated decision making processes.

Note: This course is only open to students in the Master of Arts in Applied Arts and Sciences program.
Prerequisites: CP192: Capstone Seminar
Course Type: Masters
Credit Units: 4

  CS312 / Knowledge: Information Based Decisions
Note: This course is intended for students enrolled in the Master of Science in Decision Analysis
program.
Prerequisites: CS350: Advanced Formal Analyses ,
   CS351: Advanced Formal Analyses
Course Type: Masters
Credit Units: 4

  CS350 / Advanced Formal Analyses
This course covers topics in formal logic, rational thought, statistics, computational thinking, and formal
systems, with the purpose of helping students use rigorous methods to formulate, analyze, and solve problems.

Prerequisites: None
Course Type: Masters
Credit Units: 4

  CS351 / Advanced Formal Analyses
This course covers topics in formal logic, rational thought, statistics, computational thinking, and formal
systems, with the purpose of helping students use rigorous methods to formulate, analyze, and solve problems.

Prerequisites: CS350: Advanced Formal Analyses
Course Type: Masters
Credit Units: 4

  IL01 / Minerva Learning Skills
Prerequisites: None
Course Type: Other
Credit Units: 0
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  IL51 / Connecting the Curriculum to the Real World
Prerequisites: None
Course Type: Other
Credit Units: 0

  IL91 / Intercultural Competency I: Managing Complexity of a Global World
Prerequisites: None
Course Type: Intercultural Competency
Credit Units: 0.5

  IL92 / Intercultural Competency II: Managing Complexity of a Global World
Prerequisites: IL91: Intercultural Competency I: Managing Complexity of a Global World
Course Type: Intercultural Competency
Credit Units: 0.5

  IL99 / Transfer Credits
At the discretion of the college dean, Minerva will grant up to eight units of transfer credit for courses taken at
other colleges or universities. Information about how to determine the eligibility and on how to apply for credit
can be found in the "Transfer Credits" section of the Student Handbook.

Prerequisites: None
Course Type: Non-Course Credit
Credit Units: 0

  IL181 / Senior Tutorial
Discuss a topic you are passionate about with two other students and a professor. Begin by developing your
own syllabus, with the professor helping you to drill deeply into your topic. Engage with the other students and
professor in ways that are not possible in ordinary class.

Note: Students should enroll in this course in Year 4.
Prerequisites: None
Course Type: Senior Tutorial
Credit Units: 4
This course can be repeated.

  IL190 / Prior Experiential Learning
Minerva is focused on "practical knowledge," which entails using material learned in class to address real-
world problems. Some students have had considerable real-world experience before they arrived at Minerva.
Such experience, along with a paper, can fulfill a requirement for four units of elective course credit. Information
about how to determine the eligibility and on how to apply for credit can be found in the "Credit for Prior
Experiential Learning" section of the Student Handbook.
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Prerequisites: None
Course Type: Non-Course Credit
Credit Units: 4

  IL199 / Research / Internship Experience
Minerva is focused on "practical knowledge," which entails using material learned in class to address real-
world problems or issues. This course is for those who undertake summer internships or research projects
while students at Minerva.  Such experiences (along with a short paper documenting that experience and how
HCs and LOs were applied) can fulfill a requirement for one four-unit elective course or substitute for a senior
tutorial in the student’s major. No more than a total of two four-credit unit courses can be satisfied by a
combination of transfer credit, internship experience, summer research experience or prior experiential learning.
To qualify for credit students must conduct their summer internship or research project under the supervision
of a qualified supervisor (typically a faculty member at another institution for research projects or someone
employed by the organization where the student is interning), and have a Minerva faculty member as the
evaluator. The internship or research project can fall within the supervisor's larger project goals, but the student
must contribute intellectually to the design and execution of the project and is responsible for writing the final
paper describing the project.

Prerequisites: None
Course Type: Non-Course Credit
Credit Units: 4
This course can be repeated.

  MS318 / Thesis
Prerequisites: None
Course Type: Masters
Credit Units: 4

  MV101 / Connecting the Curriculum to the Real World
Students in the Founding Class of Minerva Schools at KGI were introduced to over 100 habits of mind and
foundational concepts during their first-year cornerstone courses. These skills and concepts flesh out four core
competencies, namely: critical thinking, creative thinking, effective communication, and effective interaction.
This course is designed to help students connect these habits of mind and foundational concepts to the real
world, as experienced outside of school.

Prerequisites: None
Course Type: Other
Credit Units: 0
Note: This course is no longer offered.

  NS50 / Empirical Analyses
Empirical Analyses focuses on thinking creatively. You will become familiar with the central methods used in
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the natural and social sciences, enabling you to frame problems effectively, develop and test hypotheses, and
engage in informed conjecture.

Note: Students must take this course in the Fall term of Year 1.
Prerequisites: None
Course Type: Cornerstone
Credit Units: 4

  NS51 / Empirical Analyses
Empirical Analyses focuses on thinking creatively. You will become familiar with the central methods used in
the natural and social sciences, enabling you to frame problems effectively, develop and test hypotheses, and
engage in informed conjecture.

Note: Students must take this course in the Spring term of Year 1.
Prerequisites: NS50: Empirical Analyses
Course Type: Cornerstone
Credit Units: 4

  NS110 / Fundamental Laws of Nature
Discover the implications of the physical and chemical nature of matter, from the smallest particles to the
structure of the universe; learn how observation, experiments, theory and new instrumentation enable asking
questions not possible before; explore how these fundamental understandings can be applied to solve some of
earth's grand challenges. From ancient times it has been known that Nature exhibits certain regularities: the
rising and setting of the Sun, the phases of the moon, the seasons, tides amongst others. To understand why
such regularities exist, the scientific method was developed and applied via exacting observations, leading to
hypotheses which were then further tested. 

Prerequisites: None
Course Type: Major Core
Credit Units: 4
Note: This course is no longer offered.

  NS110L / Physics of Life
We explore how physics, ranging from mechanics through atomic physics, can be applied to the life sciences.
Examples of applications are: fluid flow and heat regulation in biological organisms, electrostatics in the
nervous system, and wave phenomena in hearing and vision. The course emphasizes the development of tools
and problem-solving approaches needed to describe the physical phenomena at hand.

Prerequisites: CS51: Formal Analyses
Course Type: Major Core
Credit Units: 4

  NS110U / Physics of the Universe
We use gravitational and electromagnetic interactions as representatives for how physics takes experimental
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evidence and then encodes it into a theoretical framework that can be used to make predictions and draw
inferences about new phenomena. The course emphasizes the development of the tools needed to describe the
physical structure of nature and then uses these tools to infer the domain of validity of theories in physics and
what might lie beyond them.

Note: For Fall 2018, CS111A may be taken concurrently with NS110U. Starting in Spring 2018, CS111A must
be taken prior to taking NS110U.
Prerequisites: CS51: Formal Analyses,
   CS111: Structure: Mathematical and Computational Models  or CS111A: Continuous Mathematical
Systems (corequisite)
Course Type: Major Core
Credit Units: 4

  NS111 / Implications of Earth's Cycles
The Earth system is investigated from its origin to its functioning today. Beginning with the origin of the
Universe and the creation of elements in stars, the course progresses to an understanding of solar systems and
the conditions that gave rise to habitable planets. Earth evolved from a lifeless, reduced planet with a simple
mineralogy to a complex, oxidized planet that can support advanced life such as human beings. An aim of the
course is to place human beings in a universal and planetary context, and to see the steps in planetary
evolution as an essential perspective on how we relate to Earth today.

Prerequisites: NS51: Empirical Analyses
Course Type: Major Core
Credit Units: 4

  NS112 / Evolution Across Multiple Scales
Evolution is the unifying principle of all biological processes. Explore in detail how the fundamental processes
within cells, individuals and ecological communities are explained by the basic mechanisms of evolutionary
change, including mutation, natural selection, and genetic drift. Discover how the latest technologies are
revealing the interconnectedness of all living systems and the interplay between the biosphere and the earth’s
processes. “Nothing in biology makes sense, except in the light of evolution” – T. Dobzhansky. From the
relationships among species in a forest to the interactions of molecules in a cell, evolution is ultimately
responsible. One might be tempted to view Dobzhansky’s quote as indicating that evolution is one key that
unlocks the complexity of biology. That view is supported by statements such as “survival of the fittest,” which
oversimplify the complexity of evolution. Instead, Evolution at Multiple Scales views evolution as the elaborate
set of interconnected concepts it is. Although Darwin published On the Origin of Species over 150 years ago,
evolutionary biology continues to be augmented, as new discoveries are driven by new technologies. By
evaluating evolutionary concepts in a broad range of biological scenarios, students deepen their understanding
of evolution itself, shedding light on the diversity of life it has produced.

Prerequisites: NS51: Empirical Analyses
Course Type: Major Core
Credit Units: 4
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  NS142 / Quantum Nature of Matter: Theory and Applications
Study the nature of matter from a quantitative standpoint using the tools provided by quantum mechanics.
Starting from experiments that led the way to the discovery of quantum mechanics, we first establish its
mathematical foundations. We then focus on electronic structures of particles and atoms. Along the way, we
also review examples of technological revolutions catalyzed by quantum mechanics. Zoom in on events at
microscopic scales, where interactions of energy and matter can behave differently than as predicted by
classical physics.

Prerequisites: NS110: Fundamental Laws of Nature  or NS110U: Physics of the Universe ,
   CS111: Structure: Mathematical and Computational Models  or CS111A: Continuous Mathematical
Systems
Course Type: Concentration
Credit Units: 4

  NS144 / Genetic Blueprint to Organism
Investigate how biological traits are determined. Examine how genetic and environmental influences are
translated through cellular and developmental mechanisms to determine the properties of cells, organisms, and
species. Apply concepts and approaches from genetics, developmental biology, and computational biology to
fundamental questions, including how to determine disease risk and how gene expression is finely coordinated
and tuned. Explore the ethical and societal implications of genetics research and applications, including the
impact on human health and behavior.

Prerequisites: NS112: Evolution Across Multiple Scales
Course Type: Concentration
Credit Units: 4

  NS146 /  Integrating Earth's Systems
Explore the geology of earth, how minerals chemically interact with living organisms, the hydrosphere and the
atmosphere. Consider the effects of volcanism, mountain-building, earthquakes, weathering and erosion on
biotic and abiotic domains. This course is designed to complement concepts from NS111 by extending and
supplementing content knowledge and practical skills. The emphasis is on examining interactions within the
whole Earth system, and on considering how we know what we know. Various important geochemical
approaches are taught and then applied to real-world examples. By exploring the chemistry, physics and
biology behind a tremendous diversity of Earth processes—from the surface to deep Earth, from microbe scale
to whole-Earth scale—students gain critical skills and perspective to apply to a host of scientific questions
beyond those considered in this course.

Prerequisites: NS111: Implications of Earth's Cycles
Course Type: Concentration
Credit Units: 4

  NS152 / Analyzing Matter and Molecules
Understanding what matter is, how matter and small molecules are studied, and how they can be manipulated
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is the gateway to technological solutions to many world challenges. Learn principles underlying optics,
chemical identification, and chemical separation, and employ analytical tools for molecular and elemental
analyses to tackle important interdisciplinary problems. In this course, we explore the application of analytical
techniques to a range of topics, from everyday concerns of water quality, to major problems such as oil spill
monitoring and cleanup, to ecosystem- and planetary-scale research questions that rely on remote sensing
technologies. The first unit focuses on how light and electromagnetic radiation are used to view matter and
molecules both directly and indirectly. The second unit focuses on identifying and quantifying molecules based
upon their reactions and interactions with other, known chemicals. The third unit focuses on using sub-atomic
properties, such as charge or isotopic composition, to characterize analytes. Students explore common
techniques to separate and identify specific atoms or molecules within such mixtures. In the final unit we
combine approaches from all earlier parts of the course to address current, multi-faceted research questions
associated with the Earth’s past, present and future climate.

Prerequisites: NS110: Fundamental Laws of Nature  or NS110U: Physics of the Universe  or NS110L:
Physics of Life,
   CS111: Structure: Mathematical and Computational Models  or CS111A: Continuous Mathematical
Systems or CS112: Knowledge: Information Based Decisions
Course Type: Concentration
Credit Units: 4

  NS154 / Life's Chemistry
Investigate biological systems from the cellular and molecular levels of analysis. Learn how the physical and
chemical properties of molecular interactions within and between cells give rise to the emergent properties of
life. Apply the principles of organic chemistry to understand the reactions that structure and power living
systems. Explore key questions about cellular functions of diverse organisms ranging from plants and animals
to microbes. Learn about experimental techniques that inform our understanding of cellular function and
molecular interactions—including microscopy, x-ray diffraction, stable-isotope probing, enzyme activity assays
—and apply them to current research questions.

Prerequisites: NS112: Evolution Across Multiple Scales
Course Type: Concentration
Credit Units: 4

  NS156 / Monitoring and Modeling Earth's Systems
Explore how researchers study and monitor earth systems, including the latest methods for climate, pollution,
and ocean monitoring. Delve into how models are used to understand and predict earth systems and how to
construct your own models of environmental systems. Use this knowledge to understand the major challenges
facing the Earth system, the current state-of-the-science, and to design future solutions. This course will
introduce students to the fundamental processes that control weather, air pollution, and climate change and
enable them to reduce this complex system to simple, yet useful, models. We will critique current models and
remote sensing observations to determine what we can and cannot see or predict. Students will evaluate
environmental assessments and forecasts, then extend that knowledge to how science is able to inform and
change public policy. We will address what are the most important next steps to solve the pressing
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environmental challenges facing both science and society.
Prerequisites: NS111: Implications of Earth's Cycles ,
   CS111: Structure: Mathematical and Computational Models  or CS111A: Continuous Mathematical
Systems or CS112: Knowledge: Information Based Decisions
Course Type: Concentration
Credit Units: 4

  NS162 / Statistical Mechanics: Theory and Applications
Statistical Mechanics describes how macroscopic systems and the macroscopic physical laws that govern
them emerge from the aggregated behavior of many microscopic components. The field developed to explain
the empirical results of thermodynamics in terms of the microscopic theory of atoms — Why do macroscopic
systems have uniform properties? How do equations of state emerge from microscopic dynamics? When do
these emergent laws break down? Why does the 2nd law of thermodynamics emerge, and how does it relate to
phenomena from the efficiency of engines to the cooling of the universe? Why does matter have phases and
under what conditions do phase transitions occur? While we primarily focus on explaining the tools of
statistical mechanics through thermodynamics, we also discuss applications of these tools to computer
science, machine learning, finance, and modeling social systems. In doing so, we introduce the basics of
information theory and develop the connections between thermodynamic entropy and the more broadly
applicable concept of Shannon entropy.

Prerequisites: CS111: Structure: Mathematical and Computational Models  or CS111A: Continuous
Mathematical Systems,
   NS110: Fundamental Laws of Nature  or NS110U: Physics of the Universe
Course Type: Concentration
Credit Units: 4

  NS164 / Solutions From and For Life
Explore cutting-edge solutions to difficult problems in human health. Learn the process by which drugs are
discovered and designed, how stem cells are engineered to form tissues, and how genes can be engineered for
a multitude of purposes. Analyze how to determine what solutions can be applied to what problems and how to
communicate advances in biotechnology to expert and public audiences.

Prerequisites: NS112: Evolution Across Multiple Scales
Course Type: Concentration
Credit Units: 4

  NS166 / Keeping Earth Habitable
Examine environmental and natural resource issues such as pollution, deforestation, climate change impacts,
habitat loss, agricultural impacts, and the potential impact of human population growth and consumption.
Consider systems challenges and potential solutions including social, political, economic, and technological
approaches to major environmental problems.

Prerequisites: NS111: Implications of Earth's Cycles  or NS112: Evolution Across Multiple Scales
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Course Type: Concentration
Credit Units: 4

  NS246 / Empirical Methods and Humanity's Global Impact
The purpose of this course is to investigate ways in which creative and careful empirical methods can be used
to find solutions to significant social or global problems. Such problems could concern energy, for example, or
biodiversity. How can a broad and deep application of empirical scientific methods be used to answer
questions such as: Is a hydrocarbon-free global energy system (e.g., wind, solar, hydro, nuclear, etc.) plausible?
What do we need to know to answer that question? What are the most valuable research programs we could
undertake at this time? With respect to biodiversity: Politics aside, how can we best preserve global biodiversity
in different biomes (e.g., rainforest, coral reef, open ocean)? What policies re: habitat and harvesting are
consistent with sustainable diversity and population levels? The course will emphasize helping students
answer such questions by striking a balance between methodological clarity and subject-matter accuracy /
plausibility.

Note: This course is only open to students in the Master of Arts in Applied Arts and Sciences program.
Prerequisites: CP192: Capstone Seminar
Course Type: Masters
Credit Units: 4

  NS270 / Research Methods
Prerequisites: None
Course Type: Masters
Credit Units: 2

  NS271 / Research Methods
Prerequisites: NS270: Research Methods
Course Type: Research Methods
Credit Units: 2

  NS350 / Advanced Empirical Analyses
This course focuses on the central methods used in the natural and social sciences, with the purpose of helping
students to frame problems effectively, develop and test hypotheses, and engage in informed conjecture.

Prerequisites: None
Course Type: Masters
Credit Units: 4

  NS351 / Advanced Empirical Analyses
This course focuses on the central methods used in the natural and social sciences, with the purpose of helping
students to frame problems effectively, develop and test hypotheses, and engage in informed conjecture.
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Prerequisites: NS350: Advanced Empirical Analyses
Course Type: Masters
Credit Units: 4

  NS370 / Research Methods
Prerequisites: None
Course Type: Masters
Credit Units: 2
Note: This course is no longer offered.

  NS371 / Research Methods
Prerequisites: NS370: Research Methods
Course Type: Masters
Credit Units: 2
Note: This course is no longer offered.

  NS372 / Research Methods
Prerequisites: None
Course Type: Masters
Credit Units: 4

  SS50 / Complex Systems
Complex Systems focuses on interacting effectively. You will explore how humans function as members of
various systems, learning the concepts of multiple causality and multi-factor interactions, group project
collaboration, negotiation, leadership, and formal debate.

Note: Students must take this course in the Fall term of Year 1.
Prerequisites: None
Course Type: Cornerstone
Credit Units: 4

  SS50HKUST / Complex Systems
Prerequisites: None
Course Type: HKUST Minerva Scholars Program
Credit Units: 4

  SS51 / Complex Systems
Complex Systems focuses on interacting effectively. You will explore how humans function as members of
various systems, learning the concepts of multiple causality and multi-factor interactions, group project
collaboration, negotiation, leadership, and formal debate.
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Note: Students must take this course in the Spring term of Year 1.
Prerequisites: SS50: Complex Systems
Course Type: Cornerstone
Credit Units: 4

  SS110 / Perception, Cognition and Reality
In this course we engage the concept of information processing to trace the sequence of events--at multiple
levels of analysis--from sensory perception to high-level cognition. After these building blocks are in place, we
discuss our nature as social and emotional beings, how language contributes to our thinking, and how
unconscious habits can derail the most thoughtfully constructed plans. We will engage experimental studies in
healthy people as well as people suffering from disorders of perception, attention, and memory. Our studies will
lead us to examine theories of cognition, studies of behavior and perception, as well as some of the neural
activity that we believe underlies these components of cognition.

Prerequisites: SS51: Complex Systems
Course Type: Major Core
Credit Units: 4

  SS111 / Boom, Bust and Bubbles: The Free Enterprise System
How do economists address the challenge of allocating scarce resources to best serve the unlimited needs and
wants of those in society? The first half of this course introduces the idea that markets can work efficiently to
coordinate economic activity thereby addressing the problem of scarcity. However, when markets fail to work
efficiently, an argument for government intervention in the market arises as a potential solution to better serve
the needs of those in society. These concepts of scarcity, efficiency, and ultimately, trade-offs are then applied
to the analysis of international financial markets in the second half of the semester where the drivers of manias,
bubbles, and crises are explored.

Prerequisites: SS51: Complex Systems
Course Type: Major Core
Credit Units: 4

  SS112 / Government and Social Change
Governments greatly affect their citizens and, in turn, citizens may greatly affect government and their society.
The course has four units to examine these influences. The first unit is a brief introduction to the discipline of
political science. The second unit covers the rise of the modern state, seeking to understand the ideas,
structural factors, and rational decisions that led to different political orders. The third unit examines how
society can change the state through revolutionary and reformist social movements. We end by exploring
ongoing struggles in the contemporary world to remake states and societies by critically examining case
studies of both positive and negative social change. For the final project, students design a campaign to enact
a specific social change (at the local, state, or federal level) and devise ways to assess its impact.

Prerequisites: SS51: Complex Systems
Course Type: Major Core
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Credit Units: 4

  SS142 / Theories of Cognition and Emotion
We explore broad theories of cognition and emotion through the lens of psychology, also drawing on
philosophy and artificial intelligence. Within cognition, we examine different kinds of thinking, including
induction, deduction, problem solving, and decision making, and we learn how to integrate theories of different
types of thinking (such as inductive reasoning and problem solving). We also combine theories of thinking with
theories of other cognitive processes such as attention and memory—so that instead of many seemingly
separate cognitive processes, we have a cognitive being who can perform many different types of cognitive
tasks. In addition, we examine and evaluate theories of emotions, both traditional and contemporary. How do
emotions influence a wide variety of cognitive processes such as problem solving and decision making, and
how might this help us to understand cognition and emotion? Finally, we explore theories of creativity from
both cognitive and emotion-based perspectives.

Prerequisites: SS110: Perception, Cognition and Reality
Course Type: Concentration
Credit Units: 4

  SS144 / Economic Theory and Tools
We begin with a broad overview of why some economies grow faster than others, and use mathematical tools
to illustrate growth dynamics. We then transition to macroeconomic and microeconomic theory by first
analyzing macroeconomic models and then decisions made at the firm and individual level by exploring tools
such as utility and profit maximization. From there we explore the field of game theory and apply tools such as
Nash equilibrium and analyze games in strategic forms. We next progress to the field of international trade and
assess trade agreements while applying tools such as graphical analysis and regression outcomes. The next
unit focuses on developing economies and the use of modeling tools to compare the different economic
development outcomes among countries. We end the class with an introduction to behavioral economics and
learn to analyze various factors that impact behavior in real-world economic decision making.

Prerequisites: SS111: Boom, Bust and Bubbles: The Free Enterprise System
Course Type: Concentration
Credit Units: 4

  SS146 / Constructing Theories of Good Government
What makes good governance? How can governments pursue worthy public policy aims successfully? What
are the most innovative ideas and best practices governments can adopt to create positive outcomes for the
communities and societies they govern? This course seeks to answer those and related questions by examining
governance models at the subnational, national, and international levels. We will delve into the current
practices of governance at all these levels in various regions around the world in order to learn what does and
does not work. As we critically examine these practices and models, we will develop our own thinking and
approaches to governance.

Prerequisites: SS112: Government and Social Change
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Course Type: Concentration
Credit Units: 4

  SS152 / Cognitive Neuroscience
Explore how the brain gives rise to the mind through the lens of cognitive neuroscience. Learn about the
anatomy, physiology, and chemistry of the brain and consider the role of this physical substrate in neural
computation. This course introduces the methodological foundations of cognitive neuroscience and their
application to analyzing specific mental processes and events, with links to related fields such as genetics and
computational neuroscience. In addition, it provides a framework for understanding cognitive disorders, mental
thriving and human development, which supports student engagement in public policy or social
ventures.Topics include the evolution of the brain, consciousness, vision, motor control, speech, memory,
executive function, developmental psychology, and disorders of the brain such as depression, schizophrenia,
Alzheimer's disease and autism spectrum disorder.

Prerequisites: SS110: Perception, Cognition and Reality
Course Type: Concentration
Credit Units: 4

  SS154 / Econometrics and Economic Systems
Learn how to use core econometric and statistical methods to construct and validate economic and social
models. Students will learn methods to conduct and critique empirical studies in economics and related fields.
We apply these techniques to answer questions such as: What are the effects of class size on test scores in
California schools? Do cigarette taxes reduce smoking? Do drunk driving laws actually reduce traffic deaths?
Do mosquito nets reduce the incidence of malaria? Quantitative approaches used to answer such questions
include multiple regression, nonlinear regression and instrumental variables regression. The aim of this course
is not only to show students how econometric techniques could be applied to data, but also to build the
mathematical foundation to analyze econometric theory.

Prerequisites: SS111: Boom, Bust and Bubbles: The Free Enterprise System ,
   CS112: Knowledge: Information Based Decisions
Course Type: Concentration
Credit Units: 4

  SS156 / World Political Systems in Practice
This course compares a wide range of representative countries from both democracies and non-democracies,
and examines the ways in which people act individually and collectively within these countries to achieve their
goals. Students mainly learn how institutions (formal and informal rules) shape outcomes by influencing diverse
agent interactions in political processes that are created by various structural factors. Ultimately, students learn
how political systems operate in practice and why they have different outcomes, such as
corruption/transparency, political stability/instability, low/high inequality, security/insecurity, and low/high
socio-economic standards.

Prerequisites: SS112: Government and Social Change
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Course Type: Concentration
Credit Units: 4

  SS162 / Personal and Social Motivation
How can we effectively change our own habits and behaviors? What is the best way to motivate and persuade
others? Is it ethical to consciously motivate or persuade those around us? As the answers to these questions
have become better understood, they are being used to help people adopt more beneficial practices across
many fields such as medicine, business, and environmental activism. Drawing on personality psychology,
health psychology, cognitive psychology, and social psychology, we gain a better understanding of what
motivates us and learn why specific ways to influence people's beliefs and behavior are most effective in certain
contexts.

Prerequisites: SS110: Perception, Cognition and Reality
Course Type: Concentration
Credit Units: 4

  SS164 / Global Development and Applied Economics
Examine important challenges facing both developing and developed economies. Explore the development of
societies through the analysis of access to education and healthcare as well as sustainable mechanisms for
economic growth. Identify the socio-economic impacts of rural to urban migration and technological progress
while exploring the reasons for income inequality throughout the world. Generate and critique policies
designed to address specific economic issues within an effective institutional and political framework.

Prerequisites: SS111: Boom, Bust and Bubbles: The Free Enterprise System
Course Type: Concentration
Credit Units: 4

  SS166 / Designing Constitutions
This course is an overview of comparative constitution-making and implementation. What distinguishes a
constitution from other types of law? What are its purposes? How should it be written, interpreted, and
enforced? How do economic, social, political, and cultural context determine the process and substance of a
constitution? What have been the most successful constitutional systems and why? These are the guiding
questions of this course. In it, students will compare and contrast the constitutions of several different countries
and critically examine the nuances of the daunting political tensions inherent to the founding of a new
constitutional regime: how should one recognize the positive legacies of the past and the constraints of the
present, all the while leaving room for legal development and adaptation to an uncertain future? Students will
combine these lessons with their foundational knowledge early in the course to articulate their own framework
for approaching constitutional design. Using this framework, they then participate in a multi-class final group
project to write a constitution. By the end, the students should be able to think broadly and deeply about how
institutions, rules, and structure can order complex social systems and maintain stability, efficiency and justice.

Prerequisites: SS112: Government and Social Change
Course Type: Concentration
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Credit Units: 4

  SS246 / Public Policy for Wicked Problems
The purpose of this course is to apply systems thinking to the design of public policy, helping students better
understand how to design policies for complex problems. "Wicked" problems may have incomplete, vague,
contradictory, or variable requirements, or be resistant to solution because of disagreement or confusion about
what constitutes a solution. In the dynamic and multiple-stakeholder environments of local and regional
governments, such problems are common. What is needed, in part, and what we explore in this course, is a way
of thinking about such situations that helps policymakers replace (or complement) static, linear approaches
with new techniques more suited to complex systems, accommodating feedback loops, multiple levels of
analysis, and adaptive governance. 

Note: This course is only open to students in the Master of Arts in Applied Arts and Sciences program.
Prerequisites: CP192: Capstone Seminar
Course Type: Masters
Credit Units: 4

  SS350 / Advanced Complex Systems
This course focuses on the ways in which people function as agents within larger systems. We explore
concepts of multiple causality and multi-factor interactions, and the implications that these concepts have for
various means of effective interaction, such as group project collaboration, negotiation, leadership, and formal
debate.

Prerequisites: None
Course Type: Masters
Credit Units: 4

  SS351 / Advanced Complex Systems
This course focuses on the ways in which people function as agents within larger systems. We explore
concepts of multiple causality and multi-factor interactions, and the implications that these concepts have for
various means of effective interaction, such as group project collaboration, negotiation, leadership, and formal
debate.

Prerequisites: None
Course Type: Masters
Credit Units: 4
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    Course Code ChangesCourse Code Changes
 
AH181 / Senior Tutorial
This course has been renamed to IL181: Senior Tutorial

 
AH182 / Senior Tutorial
This course has been renamed to IL181: Senior Tutorial

 
CS112M / Knowledge: Information Based Decisions
This course has been renamed to CS312: Knowledge: Information Based Decisions

 
CS181 / Senior Tutorial
This course has been renamed to IL181: Senior Tutorial

 
CS182 / Senior Tutorial
This course has been renamed to IL181: Senior Tutorial

 
IL50 / Connecting the Curriculum to the Real World
This course has been renamed to IL50: Connecting the Curriculum to the Real World

 
MS216 / Research Methods
This course has been renamed to NS270: Research Methods

 
MS217 / Research Methods
This course has been renamed to NS271: Research Methods

 
MS310 / Advanced Complex Systems
This course has been renamed to SS350: Advanced Complex Systems

 
MS311 / Advanced Complex Systems
This course has been renamed to SS351: Advanced Complex Systems
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MS312 / Advanced Empirical Analyses
This course has been renamed to NS350: Advanced Empirical Analyses

 
MS313 / Advanced Empirical Analyses
This course has been renamed to NS351: Advanced Empirical Analyses

 
MS314 / Advanced Formal Analyses
This course has been renamed to CS350: Advanced Formal Analyses

 
MS315 / Advanced Formal Analyses
This course has been renamed to CS351: Advanced Formal Analyses

 
MS316 / Research Methods
This course has been renamed to NS370: Research Methods

 
MS317 / Research Methods
This course has been renamed to NS371: Research Methods

 
NCC2 / Transfer Credits
This course has been renamed to IL99: Transfer Credits

 
NCC3 / Prior Experiential Learning
This course has been renamed to IL190: Prior Experiential Learning

 
NS181 / Senior Tutorial
This course has been renamed to IL181: Senior Tutorial

 
NS182 / Senior Tutorial
This course has been renamed to IL181: Senior Tutorial

 
SS181 / Senior Tutorial
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This course has been renamed to IL181: Senior Tutorial

 
SS182 / Senior Tutorial
This course has been renamed to IL181: Senior Tutorial
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