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Abstract

Over the last years, psychological research has increasingly used computer-supported tests, especially in the

analysis of complex human decision making and problem solving. The approach is to use computer-based test

scenarios and to evaluate the performance of participants and correlate it to certain attributes, such as the

participant's capacity to regulate emotions. However, two important questions can only be answered with the help

of modern optimization methodology. The first one considers an analysis of the exact situations and decisions that

led to a bad or good overall performance of test persons. The second important question concerns performance, as

the choices made by humans can only be compared to one another, but not to the optimal solution, as it is

unknown in general.    Additionally, these test-scenarios have usually been defined on a trial-and-error basis, until

certain characteristics became apparent. The more complex models become, the more likely it is that unforeseen

and unwanted characteristics emerge in studies. To overcome this important problem, we propose to use

mathematical optimization methodology not only as an analysis and training tool, but also in the design stage of the

complex problem scenario.    We present a novel test scenario, the IWR Tailorshop, with functional relations and

model parameters that have been formulated based on optimization results. We also present a tailored

decomposition approach to solve the resulting mixed-integer nonlinear programs with nonconvex relaxations and

show some promising results of this approach.

Item Type: Journal (Paginated)

Keywords: Mixed-integer nonlinear programming;  Complex problem solving;  Decomposition

approach; Tailorshop; Microworld

Subjects: Psychology > Cognitive Psychology
 Computer Science > Statistical Models

ID Code: 9040

Deposited By: Funke, Dr. Joachim

Deposited On: 17 Sep 2013 14:33

Last Modified: 17 Sep 2013 14:33

References in Article

Select the SEEK icon to attempt to find the referenced article. If it does not appear to be in cogprints you will be

forwarded to the paracite service. Poorly formated references will probably not work.

J. Funke: Complex problem solving: a case for complex cognition? Cognitive Processing, 11 (2010), pp. 133–142. 

W. Putz-Osterloh, B. Bott, K. Köster: Models of learning in problem solving – are they transferable to tutorial

systems? Computers in Human Behavior, 6 (1990), pp. 83–96 

R.H. Kluwe, C. Misiak, H. Haider: Systems and performance in intelligence tests. In H. Rowe (Ed.), Intelligence:

Reconceptualization and Measurement, Erlbaum (1991), pp. 227–244 

M. Kleinmann, B. Strauß: Validity and applications of computer simulated scenarios in personal assessment.

International Journal of Selection and Assessment, 6 (2) (1998), pp. 97–106 

This site has been permanently archived. This is a static copy provided by the University of Southampton.

http://cogprints.org/9040/1/Engelhart%20Funke%20Sager%202012%20Tailorshop.pdf
http://cogprints.org/9040/1/Engelhart%20Funke%20Sager%202012%20Tailorshop.pdf
http://cogprints.org/view/subjects/cog-psy.html
http://cogprints.org/view/subjects/comp-sci-stat-model.html


2018/11/29 A Decomposition Approach for a New Test-Scenario in Complex Problem Solving - Cogprints

http://cogprints.org/9040/ 2/3

B. Meyer, W. Scholl: Complex problem solving after unstructured discussion. Effects of information distribution and

experience. Group Process and Intergroup Relations, 12 (2009), pp. 495–515 

C.M. Barth: The impact of emotions on complex problem solving performance and ways of measuring this

performance, Ph.D. thesis, Ruprecht-Karls-Universität Heidelberg, 2010. 

C.M. Barth, J. Funke: Negative affective environments improve complex solving performance. Cognition and

Emotion, 24 (2010), pp. 1259–1268 

P.A. Frensch, J. Funke (Eds.): Complex Problem Solving: The European Perspective, Lawrence Erlbaum Associates

(1995) 

J. Funke: Problemlösendes Denken. Kohlhammer (2003) 

J. Funke, P.A. Frensch: Complex problem solving: the European perspective – 10 years after. In D. Jonassen (Ed.),

Learning to Solve Complex Scientific Problems, Lawrence Erlbaum (2007), pp. 25–47 

D. Danner, D. Hagemann, A. Schankin, M. Hager, J. Funke: Beyond IQ. A latent state-trait analysis of general

intelligence, dynamic decision making, and implicit learning, Intelligence 39 (2011) 323–334. 

S. Sager, C.M. Barth, H. Diedam, M. Engelhart, J. Funke: Optimization to measure performance in the Tailorshop test

scenario – structured MINLPs and beyond. In Proceedings EWMINLP10, CIRM, Marseille (2010), pp. 261–269 

S. Sager, C.M. Barth, H. Diedam, M. Engelhart, J. Funke: Optimization as an analysis tool for human complex

problem solving. SIAM Journal on Optimization, 21 (3) (2011), pp. 936–959 

P. Benner, V. Mehrmann, D.C. Sorensen (Eds.): Dimension Reduction of Large-Scale Systems: Proceedings of a

Workshop held in Oberwolfach, Germany, October 19–25, 2003, Springer, Berlin, Heidelberg (2005) 

A.C. Antoulas: Approximation of Large-scale Dynamical Systems. SIAM (2005) 

W.H. Schilders, H.A. van der Vorst, J. Rommes: Model Order Reduction: Theory, Research Aspects and Applications.

Springer, Berlin, Heidelberg (2008) 

M. Held, R.M. Karp: The traveling-salesman and minimum cost spanning trees. Operations Research, 18 (1970), pp.

1138–1162 

M. Held, R.M. Karp: The traveling-salesman problem and minimum spanning trees. Part ii. Mathematical

Programming, 1 (1) (1970), pp. 6–25 

H. Pirkul, V. Jayaraman: A multi-commodity multi-plant capacitated facility location problem: formulation and

efficient heuristic solution. Computers & Operations Research, 25 (10) (1998), pp. 869–878 

J.A. Muckstadt, S.A. Koenig: An application of Lagrangian relaxation to scheduling in power-generation systems.

Operations Research, 25 (3) (1977), pp. 387–403 

A.M. Geoffrion: Approaches to Integer Programming. North-Holland Pub Co. (1974) Chapter: Lagrangian Relaxation

for Integer Programming, pp. 82–114 

C. Lemarechal: Lagrangian relaxation. In M. Jünger, D. Naddef (Eds.), Computational Combinatorial Optimization,

Lecture Notes in Computer Science, vol. 2241, Springer (2001), pp. 112–156 (Chapter 4) 

J. Burgschweiger, B. Gnädig, M. Steinbach: Optimization models for operative planning in drinking water networks.

Optimization and Engineering, 10 (1) (2008), pp. 43–73 

R. Fourer, D.M. Gay, B.W. Kernighan: AMPL: A Modeling Language for Mathematical Programming. Duxbury Press

(2002) 

A. Wächter, L.T. Biegler: On the implementation of an interior-point filter line-search algorithm for large-scale

nonlinear programming. Mathematical Programming, 106 (1) (2006), pp. 25–57 

P. Bonami, L.T. Biegler, A.R. Conn, G. Cornuéjols, I.E. Grossmann, C.D. Laird, J. Lee, A. Lodi, F. Margot, N. Sawaya, A.

Wächter: An algorithmic framework for convex mixed integer nonlinear programs. Discrete Optimization, 5 (2)



2018/11/29 A Decomposition Approach for a New Test-Scenario in Complex Problem Solving - Cogprints

http://cogprints.org/9040/ 3/3

(2009), pp. 186–204

Metadata

ASCII Citation

Atom

BibTeX

Dublin Core

EP3 XML

EPrints Application Profile (experimental)

EndNote

HTML Citation

ID Plus Text Citation

JSON

METS

MODS

MPEG-21 DIDL

OpenURL ContextObject

OpenURL ContextObject in Span

RDF+N-Triples

RDF+N3

RDF+XML

Refer

Reference Manager

Search Data Dump

Simple Metadata

YAML

Repository Staff Only: item control page

http://cogprints.org/cgi/export/eprint/9040/Text/cogprints-eprint-9040.txt
http://cogprints.org/cgi/export/eprint/9040/Atom/cogprints-eprint-9040.xml
http://cogprints.org/cgi/export/eprint/9040/BibTeX/cogprints-eprint-9040.bib
http://cogprints.org/cgi/export/eprint/9040/DC/cogprints-eprint-9040.txt
http://cogprints.org/cgi/export/eprint/9040/XML/cogprints-eprint-9040.xml
http://cogprints.org/cgi/export/eprint/9040/OAI_EAP/cogprints-eprint-9040.xml
http://cogprints.org/cgi/export/eprint/9040/EndNote/cogprints-eprint-9040.enw
http://cogprints.org/cgi/export/eprint/9040/HTML/cogprints-eprint-9040.html
http://cogprints.org/cgi/export/eprint/9040/IDPlusText/cogprints-eprint-9040.txt
http://cogprints.org/cgi/export/eprint/9040/JSON/cogprints-eprint-9040.js
http://cogprints.org/cgi/export/eprint/9040/METS/cogprints-eprint-9040.xml
http://cogprints.org/cgi/export/eprint/9040/MODS/cogprints-eprint-9040.xml
http://cogprints.org/cgi/export/eprint/9040/DIDL/cogprints-eprint-9040.xml
http://cogprints.org/cgi/export/eprint/9040/ContextObject/cogprints-eprint-9040.xml
http://cogprints.org/cgi/export/eprint/9040/COinS/cogprints-eprint-9040.txt
http://cogprints.org/cgi/export/eprint/9040/RDFNT/cogprints-eprint-9040.nt
http://cogprints.org/cgi/export/eprint/9040/RDFN3/cogprints-eprint-9040.n3
http://cogprints.org/cgi/export/eprint/9040/RDFXML/cogprints-eprint-9040.rdf
http://cogprints.org/cgi/export/eprint/9040/Refer/cogprints-eprint-9040.refer
http://cogprints.org/cgi/export/eprint/9040/RIS/cogprints-eprint-9040.ris
http://cogprints.org/cgi/export/eprint/9040/SearchDump/cogprints-eprint-9040.txt
http://cogprints.org/cgi/export/eprint/9040/Simple/cogprints-eprint-9040.txt
http://cogprints.org/cgi/export/eprint/9040/YAML/cogprints-eprint-9040.yaml
http://cogprints.org/cgi/users/home?screen=EPrint::View&eprintid=9040

