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EDUCATION

Columbia University
PhD, Department of English and Comparative Literature (In Progress)

MPhil, Department of English and Comparative Literature (Completed: May, 2014)

MA, Department of English and Comparative Literature (Completed: May, 2011)

Thesis: Quantifying Imaginary Social Forms: Character Networks in the 19th Century British Novel
Nominated for Miron Cristo-Loveanu Prize for Best MA Essay

Advisors: Nicholas Dames (nd122@columbia.edu), Dennis Yi Tenen (dt2406@columbia.edu), Bruce Robbins (bwr2001@columbia.edu)
London School of Economics
MSc Economics with Merit, July 2010
Coursework: Macroeconomics, Microeconomics, Econometrics, Industrial Organization

Placed 3rd out of > 100 students in MSc cohort on mid-year exams 
Dissertation: The Evolution of Hedge Fund Market Structure
Advisor: John Sutton
Harvard College
BA Physics cum laude, 2003

Major Coursework: Quantum Mechanics, Quantum Field Theory, Statistical Thermodynamics, Advanced Classical Mechanics, Electromagnetics, Optics, Multivariate Calculus, Linear Algebra, Complex Analysis, Differential Equations, Set Theory

Stuyvesant High School
Graduated with Highest Honors, 1999. National Merit Scholar, Robert C. Byrd Scholar, Governor’s Scholar, National Honor Society Scholar.
RESEARCH INTERESTS

Computational Literary Criticism: Application of quantitative methods derived from economics, sociology, and computer science to the study of literary texts and narratives. Examples: computer simulation, agent based modeling, automated textual analysis, regression, cluster, and principal component analysis to study plot, characterization, and narrative attention.
Network Theory and the Novel: Applications of social network theory to the quantitative study of social structures between characters.

Cultural Evolution: Application of agent-based modeling, complex systems, and generative social science techniques to the evolution of cultural forms. 

Economic Modeling and the Novel: Cross-pollination between the intellectual history of statistics and economic science and the intellectual history of the European and American novel.
AWARDS

Marjorie Hope Nicolson Fellow: Columbia University, Department of English & Comparative Literature. Nicolson Fellowships are Columbia’s highest honor at entrance to students in the department.
Miron Cristo-Loveanu Prize Nominee: Columbia English Department Award for best thesis by an MA candidate.
2014 Columbia Teaching Scholar: The Teaching Scholars Program affords doctoral candidates the opportunity to teach a course of their own devising. Won competition with “Introduction to the Digital Humanities: Computational Methods for Literary and Cultural Criticism” (Course taught Summer Term, 2014).
American Institute for Economic Research: Summer Fellow and In Absentia Award recipient.
Best Student Paper - Computational Models of Narrative 2013: Awarded for “Character Networks for Narrative Generation: Structural Balance Theory and the Emergence of Proto-Narratives” by the program committee of the fourth workshop of Computational Models of Narrative, jointly organized by the Fachbereich Mathematik and the Interdisciplinary Center for Narratology of the Universitat Hamburg. Paper presented and published in conference proceedings.

Best Panel Paper – Modeling and the Humanities (April 2013, SpringSim): Conference on applications of computer simulation and agent-based modeling to questions in the humanities. Paper presented: Simulating the Cultural Evolution of Literary Genres.
Conference Bursary Winner – Digital Humanities 2013: Awarded for “Simulating Plot: Towards a Generative Model of Narrative Structure” by Alliance for Digital Humanities (ADHO) and European Association for Digital Humanities.
Best Presentation - Computational Social Science Society of the Americas (CSSSA) 2013: Audience choice award for best presentation for Hopfield and Hebbian Model of Belief Polarization: Neural Networks, Social Contexts.
NEH Network Analysis in the Humanities Certification: One of 25 humanities scholars invited to participate in the National Endowment for the Humanities conference for interdisciplinary research on Network Analysis in the Humanities, held at UCLA August 2010.
2011 Final Draft Big Break Competition (1st place): Big Break is one of Hollywood’s most prestigious young screenwriters competitions. Won 1st place out of 4000 entries for “The Morgan Principle,” a satire about the financial crisis.
LSE PhD Scholarship: One of 22 students university-wide to win a full scholarship for PhD study, covering all tuition and living expenses for four years. The awards are made solely on the basis of outstanding academic merit and research potential (offer declined in favor of Columbia). 

Detur Prize: Awarded to top 5% of Harvard College on freshman class on basis of academic merit

John Harvard & Harvard College Scholar
Screen Actor’s Guild Scholarship
PUBLICATIONS
Simulating Plot: Towards a Generative Model of Narrative Structure: This paper explores the application of computer simulation techniques to the fields of literary studies and narratology by developing a model for plot structure and characterization. Using a corpus of 19th Century British novels as a case study, the author begins with a descriptive quantitative analysis of character names, developing a set of stylized facts about the way narratives allocate attention to their characters. The author shows that narrative attention in many novels appears to follow a “long tail” distribution. The author then constructs an explanatory model in NetLogo, demonstrating that basic assumptions about plot structure are sufficient to generate output consistent with the real novels in the corpus. Published as part of 2011 AAAI Fall Symposium Conference Proceedings. A revised version will be published in Q1 2014 as a Stanford Literary Laboratory Pamphlet.

Character Networks for Narrative Generation: Structural Balance Theory and the Emergence of Proto-Narratives: In this position paper, the author proposes the use of social networks of characters as an artificial intelligence narrative generation mechanism. The first part of the paper offers examples of recent research by literary critics on the relationship between character networks and narrative structure. The second part of the paper offers a simple example of story generation based on a structural balance network model constructed in NetLogo. 
· Final Draft published in Complexity and the Human Experience, Pan Stanford Press, edited by Paul Youngman (Washington and Lee University) and Mirsad Hadzikadic (University of North Carolina).
· Early drafts published in 2012 AIIDE Conference Proceedings and the proceedings volume of the fourth workshop on Computational Models of Narrative (CMN 2013).

Simulating the Cultural Evolution of Literary Genres: The purpose of this paper is to explore the evolutionary dynamics of literary genre. The development of the 19th Century British novel is used as a motivating case study. The author constructs an agent-based model in NetLogo consisting of two interacting levels: (I) A genetic algorithm in which cultural forms (e.g., works of literature, pieces of music, etc.) are represented as binary feature strings. Cultural forms evolve across generations via asexual and sexual reproduction. Genres are represented as hierarchical clusters of similar feature strings. (II) Cultural forms are subjected to the selection pressure of consumer preferences. Preferences are heterogeneous: each consumer’s tastes are represented by an ideal point in feature space. Preferences are configured in landscapes that vary in their levels of structure, entropy, and diversity. Landscapes are dynamic and may change due to (1) exogenous demographic shifts (e.g., population growth, generational turnover) or (2) endogenous feedback effects (e.g., preference co-evolution, conformity / anti-conformity effects). Published as part of Evolutionary Computation and Multi-Agent Systems and Simulation (EcoMass) seventh annual workshop.
 
Beyond the Binary: Digital Humanities Today: Cover story profiling my research on literary networks published by Columbia University’s Superscript magazine. Spring, 2012. 

The Hotelling Line: On the Use and Abuse of Economic Metaphor: Examines the benefits and dangers of metaphorical thinking in economic models through the lens of the Hotelling line, a prominent microeconomic model for product differentiation and spatial competition. Published on “Humble Piety: Meditations on the Politics of Limited Knowledge.”
CONFERENCES / WORKSHOPS / INVITED SPEAKING ENGAGEMENTS 
Digital Humanities (July 2014, Switzerland): Leading international conference on Digital Humanities research; organized by ADHO. Papers presented: (1) Simulating the Cultural Evolution of Literary Genres, (2) Computational Models of Narrative: Using AI to Operationalize Russian Formalist and French Structuralist Theories.
Political Networks 2014 (May 2014, McGill University): 7th annual conference on subfield of political and network science. Paper presented: “Neural Networks, Social Contexts: A Hopfield Model for Opinion Polarization.”
Canadian Society for Digital Humanities 2014 (May 2014, Brock University): Joint panel organized by ACCUTE on “Language, Diversity, Dialogism” (Susan Brown & Ruth Knechtel, Chairs). Paper presented: On the Uses and Abuses of Literary Capital: Culturomics, Translation Networks, and The World Republic of Letters. * Honorable mention for the CSDH/SCHN Ian Lancashire Award for Graduate Student Promise.
Digital Humanities Center, Columbia Library (April 2014, Columbia University): Invited lecture: “Quantifying Imaginary Social Forms: Character Networks in the 19th Century British Novel.” Organizer: Alex Gil.
International Political Science Association World Congress (July, 2014, Montreal, Quebec): Panel on “Trust and Participation” in Comparative Politics and Institutions. Paper presented: “Neural Networks, Social Contexts: A Hopfield Model for Opinion Polarization.”
3rd International Conference on Cross-Cultural Decision Making (July, 2014, Krakow, Poland): Co-located Applied Human Factors and Ergonomics (AHFE 2014). Paper presented: “Neural Networks, Social Contexts: A Hopfield Model for Opinion Polarization.”
9th International Conference on Interdisciplinary Social Science (June, 2014, Vancouver, BC): Paper presented: “Neural Networks, Social Contexts: A Hopfield Model for Opinion Polarization.”
International Conference on Narrative (March 2014, MIT): Panel organizer and speaker. Panel: “Computational Models of Narrative: Using AI to Operationalize Russian Formalist and French Structuralist Theories.” Paper presented: “Character Networks for Narrative Generation” Other speakers: Pablo Gervas (Universidad Complutense de Madrid), Mark Finlayson (MIT CSAIL)
SPSP 2014: Dynamical Systems and Computational Modeling in Social Psychology (February 2014, Austin, TX): Society for Personality and Social Psychology 2014 Annual Meeting Preconference. Paper presented: “Neural Networks, Social Contexts: A Hopfield Model for Opinion Polarization.”
Computational Social Science Society of the Americas (August 2013, Santa Fe, NM): International conference on applications on computational and generative social science techniques. Paper presented: Hopfield and Hebbian Models of Belief Polarization: Neural Networks, Social Contexts. *Audience Choice Award for Best Presentation.
Computational Models of Narrative 2013 (August 2013, Hamburg Universitat): Interdisciplinary workshop with researchers in AI, narratology, and related disciplines. Co-located with 2013 Annual Meeting of the Cognitive Science Society. Paper presented and published in conference proceedings: Character Networks for Narrative Generation: Structural Balance Theory and the Emergence of Proto-Narratives. *Awarded Best Student Paper.
ECoMASS / GECCO (July 2013, Amsterdam): Evolutionary Computation and Multi-Agent Systems and Simulation (EcoMass) seventh annual workshop (ECoMass), co-located with Genetic and Evolutionary Computation Conference (GECCO). Paper presented and published in conference proceedings: Simulating the Cultural Evolution of Literary Genres. 
Digital Humanities (July 2013, University of Nebraska-Lincoln): Leading international conference on Digital Humanities research and pedagogy organized by ADHO. Paper presented: Simulating Plot: Towards a Generative Theory of Narrative Structure. *Paper Awarded Bursary
Complexity Mini-Conference (May 2013, U Michigan): Invited speaker at interdisciplinary mini-conference organized by University of Michigan’s Center for the Study of Complex Systems. Paper presented: Simulating the Cultural Evolution of Literary Genres.
Stanford Literary Lab (April 2013, Stanford University): Invited speaker. Topic: “Operationalizing Narrative Attention: Proxies, Instrumental Variables, and Algorithms.”
Modeling and the Humanities (April 2013, SpringSim): Conference on applications of computer simulation and agent-based modeling to questions in the humanities. Paper accepted: Simulating the Cultural Evolution of Literary Genres. Awarded best paper in panel.
Paradigmatic Conflict and Crisis (February 2013, Columbia University): Conference organized by Columbia’s Middle Eastern, South Asian, and African Studies (MESAAS) Departments. Invited speaker on panel entitled “Decolonizing the Digital Humanities. Paper presented: On the Uses and Abuses of Literary Capital: Culturomics, Translation Networks, and The World Republic of Letters.
Chicago Colloquium on Digital Humanities and Computer Science (November 2012, U Chicago): DHCS brings together humanists and computer scientists to explore new directions for digital humanities research. Paper presented: Simulating the Cultural Evolution of Literary Genres.
Intelligent Narrative Technologies 5 (October 2012, Stanford University): Workshop with members of the AI, narratology, and interactive entertainment communities. Co-located with 8th AAAI Conference on Artificial Intelligence in Interactive Digital Entertainment. Paper presented: Character Networks for Narrative Generation.
North American Victorian Studies Association (Sept 2012, UW-Madison): Conference topic: Victorian Networks. Paper presented: Quantifying Imaginary Social Forms: Character Networks in the 19th Century British Novel.
Santa Fe Institute Invited Speaker (Sept 2012, Santa Fe, NM): Seminar presentation. Paper presented: Simulating the Cultural Evolution of Literary Genres. 
Computational Social Science Society of the Americas (Sept 2012, Santa Fe, NM): International conference on applications on computational and generative social science techniques. Paper presented: Simulating the Cultural Evolution of Literary Genres
Swarmfest (July 2012, UNC Charlotte): Conference on applications of and tools and techniques related to agent-based modeling. Paper presented: Simulating the Cultural Evolution of Literary Genres
Santa Fe Institute Complex Systems Summer School (June 2012, Santa Fe, NM): The CSSS is SFI’s flagship program for training young academics in the theory, methods, and application of complex systems. Project developed while in residence: Simulating the Cultural Evolution of Literary Genres.
Human Complexity (May 2012, UNC Charlotte): First annual conference on complexity in human experience and modeling complexity in the humanities and social sciences. Organized by UNC Charlotte Complex Systems Institute. Paper presented: Simulating Plot: Towards a Generative Theory of Narrative Structure.
Computational Models of Narrative (May 2012, Istanbul): Interdisciplinary workshop with researchers in AI, narratology, and related disciplines. Co-located at LREC 2012. Paper presented: Simulating Plot: Towards a Generative Theory of Narrative Structure.
International Conference on Narrative (Mar 2012, Las Vegas): Leading international conference on narrative theory and narratology. Paper to be presented: Simulating Plot: Towards a Generative Model of Narrative Structure.
American Philosophical Association (Feb 2012, Chicago): Central Division Meeting. Invited speaker on Computer Simulation in the Humanities panel.
AAAI Fall Symposium (Nov 2011, Washington DC): Fall Symposium of the Association for the Advancement of Artificial Intelligence track on Energy, Information, and Intelligence in Complex Adaptive Systems (Organizer: Ted Carmichael). Paper presented: Simulating Plot: Towards a Generative Theory of Narrative Structure. 
NEH Computer Simulation in the Humanities Workshop (June 2011, UNC Charlotte) and Bounceback Conference (May 2012, UNC Charlotte): NEH sponsored Institute for Advanced Topics in the Digital Humanities (IATDH) workshop focused on the application of complex adaptive systems research, agent based modeling, and artificial neural networks to the Humanities.
International Conference on Narrative (Apr 2011, St. Louis): Paper presented: Quantifying Imaginary Social Forms: Character Networks in the 19th Century British Novel.
Stanford Literary Laboratory (Jan 2011): First external speaker invited to present to Franco Moretti’s newly formed Literary Laboratory at Stanford University. Paper presented: Bleak House and Weak Social Networks.
NEH Network Analysis for the Humanities Workshop (Aug 2010, UCLA) and Bounceback Conference (Oct 2011, UCLA): NEH IATDH workshop on the application of network analysis to research problems in the Humanities. Paper presented: Character Networks and Relationship Patterns in the 19th Century British Novel.
TEACHING

Introduction to the Digital Humanities: Computational Methods for Literary and Cultural Criticism (Columbia University, Summer, 2014): Designed and taught first Digital Humanities methodology course at Columbia University. Winner of Columbia Teaching Scholars Progam for course design.
Course Description: “Digital Humanities” (DH) is an umbrella term encompassing a variety of scholarly communities that reside at the intersection of technology and the humanities. Over the past decade, DH researchers have adopted a number of cutting edge methodologies, many of them notably quantitative and computational. The purpose of this course is to make these methods accessible to undergraduates and to facilitate their application to literary and cultural criticism. The course has several objectives: (1) to survey examples of recent computational criticism, including authorship attribution, computational stylistics, topic analysis, network analysis, and computational narratology; (2) to help students gain a working understanding of available software packages useful to literary and cultural research (e.g., WORDij, Sci2, R, etc.) and data analysis techniques (e.g., word frequency and word pair analysis, network extraction, etc.); (3) to situate recent computational criticism in relationship to earlier critical movements—particularly Structuralism and Russian Formalism.
University Writing (Fall 2013): Developed and taught a semester-long introductory writing course for undergraduates.
ENGL W3208, Modern Comparative Fiction (Prof. Bruce Robbins, Fall 2011): Teaching Fellow. Ran weekly discussion sections, delivered guest lecture on “Cloud Atlas and the Rise of Network Narratives,” assigned weekly writing assignments, graded student essays and final exams, and assisted with course organization.
ENGL W4801, History of the Novel I (Prof. Jenny Davidson, Spring 2012). Teaching Fellow. Assisted with course organization and grading.

Columbia University Writing Center (Fall 2013): Full time writing consultant.

Introduction to Complex Systems (November 20, 2013, University of Michigan): Guest lecturer on the topics of structural balance theory and dynamic network models (Organized by Patrick Grim).
Masters Colloquium (November 7, 2013, Columbia University): Guest lecturer on the topics of distant reading and network analysis in the Humanities (Organized by Alex Gil).
WORKS IN PROGRESS

Hopfield and Hebbian Models of Belief Polarization: Neural Networks, Social Contexts (Co-authors: Carissa Flocken, Patrick Grim, Aaron Bramson, William Berger, Daniel J. Singer, and Steven Fisher): In this paper, the authors develop two models of belief polarization on signed social networks. First, we consider a Hopfield network model for opinion polarization. Although Hopfield networks were originally proposed in a neural context as a means of generating content addressable memory, we propose that the mechanism and algorithms also have a plausible interpretation in the context of social networks of belief and trust, leading to several insights about stable states and basins of attraction in polarized communities. The Hopfield model assumes one-way causality, whereby an agent's friendships and trust relationships affect its beliefs. In the second part of the paper, we describe an alternative model that assumes two-way causality: relationships affect beliefs, but beliefs also affect relationships. This model adapts Hebb's learning algorithm for neuron firing and applies it to opinion dissemination on a signed network. The model is adequate to produce a wide variety of polarization behaviors, including belief polarization, relationship polarization, and social mitosis consistent with results in structural balance theory. 
Quantifying Imaginary Social Forms: Character Networks in the 19th Century British Novel: We study social form in sixty 19th Century British novels. The author begins by generating character co-occurrence networks for each novel in the corpus using supervised named entity recognition and then compares network properties between novels using network analysis software. This method exposes variation in network metrics (e.g., graph density, clustering coefficient, node degree distributions, etc.), cross-tabulated and regressed against potential explanatory factors, including nationality, setting, point of view, and generic attributes.
Bleak House and Weak Social Networks: Utilizes social network theory to examine the structure of social connections in Dickens’ Bleak House and compare it to two other Victorian novels, Middlemarch and New Grub Street. Bleak House is shown to differ from contemporaneous novels insofar as it imagines a social world that is structured by weak social ties based on acquaintanceship and indirect chains of causality rather than strong social ties based on frequent, face-to-face interaction. Social relations such as family, friendship, and professional association—the foundation of the social architecture in many Victorian novels—are displaced by a new set of social relations derived from large scale social problems, such as disease and crime, and state institutions, such as the courts, the police, and the inspectorate. The first chapter is a methodology section that explains the application of social network theory to the analysis of novels in general and to Bleak House in particular. Taking a cue from Raymond Williams’ claim that “[Dickens represents a world] increasingly dominated by processes that could only be grasped statistically or analytically—a community unknowable in terms of manifest experience,” the paper use matrices, graphs, and numerical calculations to describe and compare the degree and type of social connection depicted by Dickens’ novel. These analyses establish a quantitative foundation upon which the overarching interpretive claims of the paper are based.
Character Vectors in Word Space—An Experiment in the Statistical Analysis of Character: The purpose of this paper is to experiment with the application of analytical techniques for textual analysis that are based on word frequency. These techniques, such as Burrows’s Delta, have been used in authorship attribution with great success. In this paper, I adapt these techniques for use in the study of characterization, examining the way that semantic information informs literary depictions of character. My methodology is grounded in the intentionally reductive assumption that character may be approached in a pseudo-structuralist fashion, that is, that one may imagine a literary character to be a statistical phenomenon—a unique signature or pattern or fingerprint in word frequencies. I make use of several software programs, including WORDij (a word frequency analysis program) and Sci2 (a network visualization program).
On the Uses and Abuses of “Literary Capital”: Culturomics, Translation Networks, and The World Republic of Letters: Applies quantitative techniques to the estimation of the “literary capital” of linguistic communities. Using UNESCO data, a weighted, directed network of world languages is created based on book translations between linguistic communities. The “literary capital” of each language is calculated based on its centrality within the global translation network, in a manner analogous to that of social capital for individuals.
Jeux de Hasard—Gambling and the Probabilistic Self in Pere Goriot: Examines the role of gambling and stochastic processes in Balzac’s Pere Goriot in light of the construction of the Paris Bourse, the development of early financial economics and theories of investment, diversification, and risk, and the proliferation of roulette and whist in France, all of which embody the increased role of chance in the determination of individual fortune in an increasingly capitalistic economy.
Competing Sociopolitical Models and Representations of Character in Goethe’s Elective Affinities: Approaches Goethe’s Elective Affinities as an investigation of the resiliency of several competing models of social and political organization—a democratic-contractarian model embodied by the primary characters, a conservative model embodied by secondary characters such as Mittler, and a version of Enlightened Absolutism applicable to tertiary characters such as the villagers. In spite of the proliferation of potential social models, the novel fails or refuses to endorse any position, resulting in a deadlock between sociopolitical and legal claims.
Dickens and the Marginalists: An examination of the relationship between Dickens’ novels and the turn towards abstract modeling in 19th century political economy, beginning with Ricardo and culminating with the marginalist revolution of Jevons, Walras, Marshall, and Edgeworth. Addresses the way that the difficulty of representing large-scale social processes (such as the effects of industrialization and evolving state and market structures on social interaction) in terms of “manifest experience” pushed both Dickens and the marginalists towards abstraction and metaphor as a means of representation. Both mathematical models and Dickensian artifice reflect an emerging consensus across disciplines that direct observation (e.g., realism in the novel, statistics and anecdotal observations in economics) actually obscured the inner workings of social interaction and that abstract representation was the preferable alternative.

Atlas Shrugged and the Neo-Classical Revolution: Unpacks the relationship between the novels of Ayn Rand and the mid-20th century neo-classical revolution, led by figures such as Milton Friedman and Alan Greenspan. Rand’s novels are examined because they reside outside of the literary mainstream and fail to conform to generic expectations about what novels should do—they are too close to economic writing, bearing a discomfiting similarity to an economic model. Rand reduces characters to the basic properties of homo economicus, rationality and self-interest, and then attempts to derive a set of necessary social outcomes from her premises—similar to the representative rational agent models introduced by neo-classical economists during the same era. The link between Rand’s novels and the genre of the economic model is historical as well as formal: Rand’s writing is inseparable from a broader network of late 20th century market fundamentalist and libertarian thought, which included neo-classical economists Milton Friedman, F.A. Hayek, Ludwig von Mises, various members of the Chicago School, and, most importantly, Alan Greenspan—a committed disciple in Rand’s tight-knit ideological circle for two decades before his political ascendancy to the Fed chairmanship.

COLLABORATIONS AND RESEARCH GROUPS
Open Syllabus Project: OSP is building the first large-scale online database of university course syllabi as a platform for new research, teaching, and administrative tools. 

Stanford Literary Laboratory: Member since 2010. Principal Investigators: Franco Moretti and Matthew Jockers. 

University of Michigan Center for the Study of Complex Systems: Member of research team on computational modeling of belief polarization. Principal Investigator: Patrick Grim.
� Graham Alexander Sack. “Simulating Plot: Towards a Generative Model of Narrative Structure.” Complex Adaptive Systems: Energy, Information, and Intelligence. Papers from the 2011 Association for the Advancement of Artificial Intelligence (AAAI) Fall Symposium (FS-11-03).


� Graham Alexander Sack. “Character Networks for Narrative Generation: Structural Balance Theory and the Emergence of Proto-Narratives.” Proceedings of 2013 Workshop on Computational Models of Narrative (CMN 2013), Mark A. Finlayson and Bernhard Fisseni and Benedikt Löwe and Jan Christoph Meister (Eds.). August 4-6, 2013 - Hamburg, Germany. ISBN 978-3-939897-57-6, OASICS Vol. 32.


� Graham Alexander Sack, Daniel Wu, Benji Zusman. “Simulating the Cultural Evolution of Literary Genres.” � HYPERLINK "http://www.informatik.uni-trier.de/~ley/db/conf/gecco/" ��GECCO (Companion) 2013�: 1399-1406. Christian Blum, Enrique Alba (Eds.): Genetic and Evolutionary Computation Conference, Amsterdam, The Netherlands, July 6-10, 2013, Companion Material Proceedings. ACM 2013 ISBN 978-1-4503-1964-5.
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