Annotated list of reference sources for USC MathModSocEconBehav

I. General MODELING (mostly)
[R1983] Rapoport A., Mathematical Models in the Social and Behavioral Sciences,

    John Wiley & Sons 1983

    Has a whole range of (deterministic and stochastic) modelling

    examples. German version is in the library (H61 .R222 1980).

    Could be used in the USC at various stages.

[W2002] W. Weidlich, Sociodynamics: A systematic approach to mathematical
    modeling in the social sciences, Taylor & Francis, 2002 

    (ISBN 9-058-23049-X, H61.25 W45 2000)

    Modern and advanced treatment of modeling of large dynamic structures

    of interacting “agents” using the methodology of General Systems Theory 

    and Synergetics, with background from statistical physics.

    Nice “philosophical” discussion of the role of qualitative and

    quantitative methods in Chapters 1-2.

    Derivation of Master equation and evolution equations for expectation and

    variance.

    Applications covered:

    Sociology

      Migration of interacting populations (and multiculturalism)

      Rise and fall of interacting social groups

      Opinion formation on the verge of political phase transitions

    Economy

      Competition of high-tech firms

      Dynamics of conventional and fashion demand

    Regional Science

      Urban evolution and population pressure
[KKS1993] P. R. Kleindorfer, H. C. Kunreuther, P. J. H. Schoemaker, Decision 

    Sciences: An integrative perspective, Cambridge Univ. Press 1993

    (ISBN 0-521-33812-3)

    Basic text covering many aspects (qualitative and quantitative) of decision 

    sciences for 3rd year students. Two big chapters on individual and

    “multiperson” (social group, organization, society) decision-making.
    For our course, the “prescriptive models” part is the central one.

[GS1998] D. S. Geller, J. D. Singer, Nations at War: A scientific study of 
    international conflict, Cambridge univ. Press, 1997

    (ISBN 0-521-62906-3, U21.2 G436 1997)

     More a “qualitative methods” treaty of conflict in international 

     politics. Might be good for comparison with some quantitative 

     approaches to this type of problem.
http://www.socio.ethz.ch/modsim/leseliste
     A collection of references (and online resources) to literature

     on modeling in the social sciences. 
II. APPLICATIONS (mostly)

[GMSTS2002] J. M. Gottman, J. D. Murray, C. C. Swanson, R. Tyson, K. R. Swanson,

    The Mathematics of Marriage: Dynamic nonlinear models, MIT Press, 2002

    (ISBN 0-262-57230-3, HQ728 M328 2005)

    A unique monograph concentrating on one case study, and explaining the

    interplay between experimental findings and qualitative methods, on

    the one hand, and the shaping of quantitative models on the other.

    Mathematics background from the qualitative theory of ordinary differential

    equations is also explained. Will be used as basis for one teaching unit

    within the USC. 

    The marriage problem is covered (in much less complete fashion in many
    textbooks, e.g., in Murray’s “Introduction to Mathematical Biology” vol.1.

[B2002] E. Beltrami, Mathematical Models for Society and Biology, Academic

    Press 2002

    (ISBN 0-12-085561-5, H61.25 B448 2002)

    A very condensed collection of case studies based on various pieces

    of mathematics. The first 4 chapters have a mixture of social/economic

    problems related to discrete optimization (transportation,apportionment,
    scheduling) and probabilistic modeling (social mobility, deployment of 

    fire departments). Probably good for picking examples and case studies.

[BC2004] J. Baz, G. Chacko, Financial derivatives: Pricing, Applications, and 

    Mathematics, Cambridge Univ. Press, 2004

    (ISBN 0-521-81510-X, HG 6024 A3B396 2003)
    Small booklet that takes relatively advanced mathematics (probability theory, 

    stochastic processes), attaches financial terms to it, and goes step by step

    through basic problems of financial derivatives.

    Topics covered:

      Financial Valuation (risk, pricing, options)

      Interest rate models

      Asset pricing

    For the mathematically well prepared reader (or lots of good will assumed)

[W2002] J. Watson, Strategy: An introduction to game theory, Norton&Co, 2002

    (ISBN 0-393-97648-3, HB144 W37 2002)

    Textbook that deals with strategic decisions (with elements of competition

    and cooperation included). Lots of examples from noncooperative, contract,

    and cooperative game theory.

    Chapters are:

      Representing Games

      Behavior Analysis: Static and Dynamic

      Incomplete Information

    Reads easy, also for non-mathematicians.
[C2001] A. T. Coram, State, Anarchy, and Collective Decisions, Palgrave, 2001

    (ISBN 0-333-77932-0,  JA72.5 C67 2000)

    Applications of game theory to areas of political and economic conflict and 

    competition. Central notions: Security, and Collective Choice. Good probably

    for initiating case studies, since many simple scenarios are presented.

[GH1997] S. Gates, B. D. Humes, Games, Information, and Politics, Univ.Michigan 

    Press, 1997 

    (ISBN 0-472-06564-5,  JA72.5 G37 1997)
    Compared to [C2001], much less systematic and less mathematical presentation 

    of choice- and strategy-related political processes. Covers approximately 

    the same modeling issues.

[S2002] C. Schmidt (ed.), Game Theory and Economic Analysis: A quiet revolution

    in economics, Routledge-Taylor&Francis 2002

    (ISBN 0-415-25987-8,  HB144 G3727 2002)

    A collection of papers illuminating the role of von Neumann and

    Morgenstern’s seminal 1944 “Theory of Games and Economic Behavior”

    booklet for economic theory development, and explaining (in non-technical

    terms) the major issues in the current use of game-theoretic ideas.

    Good as source on historical development.

[M2000] A. Mehlmann, A Game’s Afoot! Game Theory in Myth and Paradox, Student

    Math Library, vol. 5, AMS, 2000.

    (ISBN 0-8218-2121-0, QA269 M44513 2000)

    Illustrating examples for game theory basics, leisure reading,

    Source for entertainment.

[R2003] N. S. Rau, Optimization Principles: Practical applications to the

    Operation and markets of the electric power industry, IEEE Press, 

    Wiley-Interscience, 2003

    (ISBN 0-471-45130-4, HD9685 A2R354 2003)

    A step-by-step guided tour through linear and nonlinear optimization,

    with worked examples for energy-market related optimization problems.

    The applications are Excel-based, not very easy to make use of.

[W2004] D. Widdows, Geometry and meaning, CSLI Publ. 2004

    (ISBN 1-57586-448-7, QA564 W53 2004)

    A booklet on building quantitative models for written text (and spoken

    word) using weighted graphs, with relation to search engines.

    This is not about semantics of natural and formal languages, as

    used in certain computer applications. 

    Could be the departure point for a teaching unit.

III. MATHEMATICS (mostly)

[CZ2003] M. Capinski, T. Zastawniak, Mathematics of Finance: An introduction to

    Financial Engineering, Springer Undergrad. Math. Ser., 2003

    (ISBN 1-85233-330-8,  HG106 C36 2003)

    Easy-going undergraduate textbook with many exercises. Does not require 
    advanced mathematical preparation.

[H2003] J. C. Hull, Options, futures, and other derivatives, Prentice-Hall,

    5th edition 2003

    (ISBN 0-13-046592-5, Shelf of prof Oliver)

    Very detailed and full-of-facts/examples treatment of math finance
    written by an expert on the practical aspects. End of chapter problems of

    all levels. Good for a 3rd year course on financial mathematics.

[[R2003] S. M. Ross, An elementary introduction to mathematical finance, 

    Cambridge Univ. Press 2003
    (ISBN 0-521-81429-4, HG4515.3 R67 2003)

    Starts with a review on basic probability and stochastic processes. Then

    goes into the basic topics of finance, in particular option pricing. A bit

    more illustrative than [KMM2003].

[KMM2003] P. Koch Medina, S. Merino, Mathematical Finance and Probability,

    Birkhaeuser, 2003

    (ISBN 3-7643-6921-3,  HG 4515.3 K63 2002)

    Much denser and advanced treatment of math finance than [CZ2003], less

    applied than [BC2004]. Needs some good math preparation.

[K21997] H. W. Kuhn (ed.), Classics in Game Theory, Princeton Univ. Press 1997
    (ISBN 0-691-01192-3,  HB144 C53 1977)

    Contains some original papers of the 1994 Nobel Prize in Economic Sciences  

    co-winners Nash (1950/51), Harsanyi (1968), Selten (1975), and others.

    Is very rewarding to read.

[BT2005] J. Brinkhuis, V. Tikhomirov, Optimization: Insights and Applications

    Princeton Univ. Press, 2005

    (ISBN 0-691-10287-2, HB141 B743 2005)

    Elementary introduction to the basic problems in smooth optimization

    based on convexity concepts and the Lagrange principle. With

    two chapters on economic and mathematical applications. Could be

    used for some background reading and examples.

[SM2005] A. A. Samarski, A. P. Michailov, Mathematical Modeling: Ideas, Methods,

    Examples, FizMatLit, 2005 (in Russian).
    (personal library Oswald)

    Collection of mathematical modeling examples, mostly with physics background, 

    with a discussion of basic principles of modeling. A few examples with

    socio-economic background are included (chapter 4).
