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Abstract:  Although a paradigm shift in the sense of a postmodern
worldview might be taking shape in society at large, the core concepts of
nonlinear science date back a century, and are only tangentially
influenced by other intellectual developments. Relative to contemporary
science it offers new concepts concerning events that transpire over time,
new hypotheses, new methods for answering new questions, some
efficient answers, and a new perspective for understanding what we do
not know in addition to knowing how we know what we know.
Paradoxically, nonlinear science can be viewed as a narrow specialty
within a specific discipline and as a general systems theory that
identifies common themes that underlie phenomena found in a wide
range of disciplines and specialties. The key word index illustrates the
breadth of concepts and applications found in NDPLS, and some
pathways for continued growth of the field.

Key Words: nonlinear dynamics, psychology, biology, economics,
simulation, paradigm

The NDPLS Editorial Board and | hope that the topics
concerning paradigms that we have assembled on the occasion of our
10™ anniversary issue provided a thought-provoking experience at the
very least. 1 am enclosing a few remarks that are based on what our
colleagues have written with the intention of identifying any subtle
implications for editorial directions.

A DIFFERENT RIVER

Dynamicists often say to each other that, “You can’t step into the
same river twice.” If any paradigm shifts are taking place today, it would
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The NDPLS Editorial Board and I hope that the topics concerning paradigms that we have assembled on the occasion of our 10th anniversary issue provided a thought-provoking experience at the very least. I am enclosing a few remarks that are based on what our colleagues have written with the intention of identifying any subtle implications for editorial directions.


A DIFFERENT RIVER



Dynamicists often say to each other that, “You can’t step into the same river twice.” If any paradigm shifts are taking place today, it would be very unlikely that they would be the same as those that were produced during the Renaissance. Rather we can probably expect a new kind of science, as Wolfram (2002) might have phrased it, or a new kind of something else. 


During the last major shift in worldview, science – in the most general sense of an approach to gathering knowledge about the world – broke off from other fundamentally different ways of thinking and from the surrounding social institutions, which were under relatively monopolistic control. Psychology was the first of the social sciences to separate from philosophy when Wundt established the first psychological laboratory in 1879. Early psychological theory was built on philosophical develop-ments that seemed relevant at the time, and it too developed paradigms within – structuralism, functionalism, behaviorism, psychoanalysis, and a distinctive theory of mental measurement. These paradigms of psycho-logical thinking were all distinct at first, but they later combined in various ways to liberate new approaches for the study of phenomena that were always of interest. 


All the sciences differentiated into specialties and subspecialties during the last century, as did other non-science institutions. Political parties in many countries are more fragmented than they are in the U.S., where, barring rare circumstances, over 90% of the presidential votes are cast for a candidate from one of the two major political parties (a duopoly). Henwood (1994) reported that about 86% of adults in a national survey in the U.S. self-identified as either Catholic (26%) or any of 39 varieties of “Christian” or “Protestant” (60%). In light of the level of splintering in political and religious thinking and the paradoxical level of homogeneity involved, it would thus follow that coalitions would form to enhance political and social influence. 


To make things more interesting, the non-science portions of society use many more products of science today than there ever were available during the Renaissance. The forces of anti-science 500 years ago could probably remain smug in knowing that science had not cured any of their ancestors of the black plague, alleviated their migraine headaches, driven them to work with combustion engines, blasted their favorite madrigals over the radio, or cleaned their flush toilets with antibacterial agents. In other words, the basis of anyone’s complaints in a contemporary war of worldviews has to involve different and more specific targets while preserving the convenience afforded by other potential targets.


By the 1950s we saw the first vestiges of general systems theory – scientific principles that transcend the given disciplinary boundaries (Bausch, 2001). In this regard nonlinear dynamical systems (NDS) theory was just another example (Guastello, 1995), although as time wore on, the depth and breath of its concepts made it a distinctive example that continues to thrive. In any case, if there are any paradigm shifts of Renaissance proportions taking place, it would appear that it might be in the form of post-modern thinking itself and not NDS specifically. Anything that could be said today about Renaissance thought is done with the benefit of several hundred years of elapsed time. Anything that could be said today about contemporary transitions in thinking must be made with the qualification that the transitions are probably not finished yet.


WHAT ABOUT NDS?



It seems reasonable to make a case that NDS is a paradigm of science, within the boundaries of science, if it is not also a paradigm of a larger world view. First, we should not become overly preoccupied with its principles of system connectedness at the expense of forgetting the basics – attractors, bifurcations, chaos, fractals, self-organization, catastrophes, and so on. These concepts have given us new ways to explore and reflect upon how events change over time. It is fundamental that we now know that there are many possible patterns of change, that we have a language to describe them, and we have methodologies to isolate and identify them. Before basic NDS, change was understood in the social sciences as only one amorphous entity – change.



It is also historically important, in my opinion, that two of our most central concepts, chaos and fractals, originated about a century ago when aviation was in its infancy and the very first papers on rocket science, not to mention the Theory of Relativity, were being published and discussed. In our travels we picked up nonlinear topology, information and entropy concepts, catastrophes, and self-organization; by the mid-1980s had begun to see formal connections among all these systems phenomena. Given the time horizon involved, it is doubtful that post-modern philosophy can claim with a straight face any more credit for the scientific developments than perhaps generating a little more interest than what would have been the case otherwise. It is also doubtful that any philosophical genre could claim more credit than any other genre for having discovered creativity itself.



For the majority of contributions of NDS to a theory about something there are examples of a pre-NDS theory that could have handled the time, emergence, and probably other issues, better than they did. In other cases, there was no pre-NDS theory at all. Paradoxically, we have a broad-range general systems theory and the risk of being misperceived as a random collection of odd-ball studies by readers who are only exposed to a few of the NDS studies that show up in particular mainstream journals. Those who have had a chance to follow the NDS contributions through an entire discipline such as psychology, neuroscience, or economics might come away with the idea that NDS is a one more reasonable subspecialty of a particular discipline. A different picture comes into focus, however, if we change or to and in the previous sentence.



The paper about coordination (Guastello & Bond, 2007) in this issue underscores the point that neither its specific hypotheses nor the more basic premise that different forms of coordination exist proceeded from conventional thinking on coordination in work groups. In other words, we have new concepts, theories about phenomena, and specialized means of testing them. The methodology is indeed developing, somewhat in response to the types of applications that substantive researchers are now bringing forward (Elliott & Kiel, 2004; Gregson & Guastello, 2005; Guastello & Gregson, 2006). In studies where it has been possible to compare the accuracy of nonlinear and linear models, and the nonlinear model was adopted as the conclusion, the average ratio of variance accounted for was 2:1 in favor of the nonlinear model (Guastello, 1995, 2002). This is obviously a utilitarian criterion of success, and it should not be interpreted as the only criterion; understanding phenomena matters also.



NDS ideas are worldwide in their origin and distribution. Although Gleick (1987) and Waldrop (1992) highlight the important role played by the Santa Fe Institute, there were many points of origin for NDS contributions in Europe, Russia, and elsewhere in the US and Canada. NDS continues to be a worldwide effort and not merely a local phenomenon. This journal has subscribers in over 30 countries at the time of this writing.



The complexity aspects of NDS tell us a great deal about what we do not know about a situation and why. For that reason, simulation techniques have evolved that allow the researchers to study complex phenomena and gauge the range of possible system outcomes on the basis of what-if scenarios. Like other types of expert systems, they are subject to limitations of internal and external validity. In the category of internal validity: Are their rule structures based on knowledge about a system that has actually been verified empirically, or are they all guesswork? Are the numeric values for the critical parameters similar to those that occur in the real world? In the broader spectrum of expert systems and artificial life, there are some viable strategies for experimental design that could answer these questions (Guastello, 2006; Guastello & Rieke, 1994; Nolfi & Floreano, 2000). This may be a good time for someone to examine progress on these matters.



A central goal of the new kind of science, according to Wolfram (2002), was to identify some simple programmable logic structures that can produce a complex array of outcomes. Indeed some of those functions were found along with applications for them. The idea behind these logic structures is not radically removed from the principle of deterministic chaos – seemingly random events are actually ordered and describable by simple deterministic functions, and small differences in initial conditions can have can a great impact on the system’s behavior.



Chaos brings us to another paradox. On the one hand there has been considerable rationale to support a hypothesis of chaos in one situation or another. On the other hand, there have been some difficulties in actually finding it. It is very possible that the practical manifestations of chaos that could be evident in biological or social science data are going to deviate somewhat from the ideal forms of chaos that are generated from numerical runs from mathematically-defined attractors. The case for developing methods that can finesse non-Gaussian noise and transient instabilities has already been made (Gregson & Guastello, 2005) along with progress on these matters. Progress has also been made toward putting an end to the Myth of the Million Data Points, which says, in essence, that we need a phenomenal number of data points to be able to test any hypotheses about dynamics. Nonetheless, we should be prepared to see the myth persist wherever it is convenient for some entity to ignore nonlinear science on the grounds that it is somehow impossible to test in the real world. It is not impossible.


ETHICS



The ethical concerns that were raised by Fleener and Merritt (2007) concerning the misappropriation of science or its methodology have not yet involved, to my knowledge, any issues that are unique to nonlinear science. There is nothing in the public forum to suggest that our standards and procedures for scientific quality assurance should be any different from what they are now.



Most nonlinear scientists probably anticipate that our scientific works will have a positive impact on social welfare and not a negative one. Misappropriation and confusion by others is not unthinkable, however, and philosophers are exploring the possible scenarios (DeRisio & Orsucci, 2004). There will probably be more than two sides to any issue of public importance. Some corporations would want to preserve their current markets and products, while other corporations would like to divert some of the cash flow to their own services and products. Then there is the medical-insurance complex who would like to reduce various kinds of risks as much as possible, and the informed citizens who would like to make their own choices and not be told what to do by government or industry any more than necessary. The perception of risk is relative to a culture and to the full scope of large and small problems that the culture needs to worry about (Douglas & Wildavsky, 1982). And yes, corporations are part of the complex of social institutions that did not exist in any meaningful numbers 500 years ago.


KEY WORD INDEX



After some quick time travel to the Renaissance and into thinkable and unthinkable futures, we return to the concrete present tense. This index of key words was compiled as an aid to our readers and authors. It provides a concise list of the topics that we have covered thus far. Since the last iteration of the index (Guastello & Gunderson, 2004), many new index terms have appeared, and many have become more dense with entries. Hopefully, this index will add some clarity to the understanding of our paradoxical nature as a general systems theory and a specialty topic. One can only connect the proverbial dots to see how far the field has expanded and the regions of expected new growth.


The index was compiled from key words that were supplied by the authors. The lexicon was then condensed to ignore singular versus plural forms of the same word and few other trivial differences. In a few cases, the index words were restated or reorganized into first-level and second-level index terms. The most notable example was the re-organization of the topics that are currently listed under the first-level heading of affect. Articles that were associated with some key words were combined with articles that were associated synonyms that were more commonly used. Entries for each key word are formatted as [journal volume]:[page range]. Multiple articles for a key word are separated by a comma and listed in chronological order of their publication.


Thus we now present the index of the first ten years of NDPLS’ publication. The book reviews dating back to 1997 have also been indexed in this edition using the key words already available to the greatest extent possible. Future editions of this index will appear on the journal’s web site, www.societyforchaostheory.org/ndpls/; select Indexes and Citations from the menu. 


		KEY WORD: V:PP






		accumulation: 3:161-192



		acoustic: 7:139-159



		action control: 10:409-444



		action selection: 4:297-309



		activity log: 3:259-273



		adaptation (also see complex adaptive systems): 2:169-194; 4:1-31, 4: 67-86



		adolescent: 5:115-137, 10:409-444



		aesthetics: 5:65-76, 8:103-114, 9:89-114, 9:115-116, 9:229-230, 10:123-141, 10:143-146, 10:405-407



		affect: 



		bipolar disorder: 6:259-267



		       Depression: 4:203-218, 6:231-257



		generalized anxiety disorder: 6:55-70



		 Hypomania: 6:231-257



		affordances: 10:409-444



		agent-based modeling (also see computational modeling):     1:69-97, 6:173-183, 6:185-195; 8:65-101, 8:121-130; 8:131-146, 8:147-176, 8:177-204, 8:205-230, 8:231-258, 8:259-278, 8:279-302, 9:121-134, 10:471-483



		heterogeneous agent: 6:137-158, 6:217-229



		aggregated relative dispersion: 4:87-111



		aggression: 9:121-154



		alcohol: 2: 217-241



		American Indian studies: 7:263- 275



		ant: 1:35-54, 8:131-146



		antipersistence: 2:243-251



		antisocial behavior: 10:153-157



		aphasic naming errors: 5:223-265



		approach-withdrawal: 4:339-357



		architecture: 10:105-122, 10:143-146



		archetype: 9:1-21



		artificial: 5:3-19



		grammars 4:153-168



		life 6:293-309, 9:229-230, 9:231-233



		limbs: 4:311-338



		attention: 6:1-25



		attitudes: 2:217-241



		attractor: 1:7-33, 1:123-149, 3:49-63, 5:175-191, 5:195-196, 8:41-63, 8:345-374, 9:479-503, 10:319-340



		basin: 7: 27-33



		cycles: 2:243-251, 4:255-273



		equilibrium states: 6:27-36



		limit cycles: 3:275-299



		strange: 8:103-114



		attribution theory: 4:235-254



		autononomic nervous system: 10:163-185



		autonomous agents (also see agent-based modeling): 5:287-288



		autopoeisis: 5:193-194, 7:295-314, 10:275-300



		backward looking expectations: 7:13-25. 8:511-526



		behavioral sequences: 4:297-309



		Bateson: 4:389-324, 9:23-36, 9:37-60



		BDS test: 10:241-273



		belief formation: 4:235-254



		biceps: 10:21-35



		bifurcation: 4:255-273, 10:409-444, 10:445-470



		binding: 7:115-137



		bioelectromagnetism 7:115-137



		biology: 3:301-303, 3:305-309,  9:231-233



		Bion: 3:65-92



		biopsychology: 4:339-357



		bios: 5:89-113, 7: 35-47, 9:505-538



		blindsight: 4:219-233



		Boolean networks: 8:37-60



		bootstrap 5:77-87



		boundaries: 8:41-63



		bounded rationality: 8:205-230



		brain (also see EEG and FMRI): 6:311-322



		       waves: 7:115-137, 7:139-159, 7:315-328



		broadband discourse: 7:61-85



		Brownian motion: 9:435-462



		business fluctuations 1:151-172



		Cantor set: 9:1-21



		catastrophe: 1:275-300, 3:275-299, 4:67-86, 5:115-137, 5:345-368, 6: 103-120, 9:463-478



		complexity: 8:65-101



		cusp: 2:217-241, 3:143-159, 4:235-254, 10:37-70, 10:445-470



		swallowtail: 2:303-316, 4:113-119, 9:297-334



		cellular automata (also see computational modeling): 4:135-152, 8:17-40, 9:121-154



		chaos: 1:7-33, 1:237-261, 1:275-300, 2:21-33, 2: 61-282, 2:253-259, 3:197-202, 3:203-205, 3:211-233, 3:305-309, 3:259-273, 3:347-377, 4:195-199, 4:297-309, 5:3-19, 5:65-76, 5:77-87, 5:89-113, 5:139-173, 5:345-368, 6:37-54, 6:217-229, 6:231-257, 6:285-288, 6:311-322, 6:335-350, 7:35-47, 7:205-219, 7:277-281, 7:283-296, 7:287-293, 8:115-120, 8:303-314, 9:23-36, 9:175-207, 9:209-227, 9:375-397, 9:479-503, 10:1-20, 10:123-141, 10:365-399 10:405-407 10:489-493



		control: 1:227-231; 3:383-387; 4:189-194, 5:195-196, 8:375-402 



		price behavior: 7:13-25, 8:511-526



		theory: 1:263-273, 6:55-70, 6:103-120



		China: 3:275-299



		choice tasks: 1:173-180



		clines: 7:1-11



		clustering, 6:351-362



		coalition formation: 6:185-195



		coalition structure: 6:159-172



		cobweb model: 7:13-25, 8:511-526



		co-evolution (see also evolution): 9:235-280



		cognition(-tive): 1:55-68, 1:99-121, 2:149-156, 3:65-92, 3:197-202, 3:203-205, 4:129-134, 5:21-35,  5:193-194, 5:287-288, 6:77-78, 6:137-158, 6:173-183, 6:311-322, 7:287-293 7:283-286, 8:434-436, 9:367-369, 10: 319-340 10:485-488



		      system 5:37-43



		collective intelligence: 1:35-53, 1:123:149



		communication: 7:61-85



		community structure: 2:283-301



		complex adaptive system (also see self-organization): 1:69-98, 7:61-85, 7: 263-275, 8:1-16, 8:17-40, 10:409-444



		biocomplexity: 5:1-2, 5:3-20, 5:21-36, 5:37-44, 5:45-64, 5:65-76, 5:77-88, 



		complex systems 1:35-53, 2:253-259, 3:197-202, 3:305-309, 3:379-381, 4:129-134, 4:153-168, 4:275-295, 5:3-19, 5:21-35, 5:139-173, 6:83-101, 6:293-309, 7:35-47, 7:221-244, 7:329-361, 8:315-344, 8:431-433, 9:121-154, 9:359-362, 9:367-369, 10:301-318 10:405-407



		dimensional: 3:211-233



		computational modeling: 1:227-231, 1:233-236, 4:33-65, 4:121-123, 5:3-19, 6:71-76, 7:283-286, 8:17-40, 8:131-146, 8:147-176, 8:177-204, 8:279-302, 8:429-430, 9:363-365, 9:371-374, 10:159-161, 10:401-403 10:485-488



		computer simulation: 1:263 273, 2:261-282, 3:161-192, 7:87-98, 10:187-214, 10:471-483



		confidence: 3:31-47



		conflict: 10:365-399



		connectionism: 1:99-121, 2:169-194, 4:1-31 



		consciousness (see cognition)



		constraint: 8:131-146, 10:71-103



		consumer surplus: 2:59-72, 



		context dependency: 1:35-53



		contingent behavior: 6:137-158



		coordination: (see game theory, coordination and synchron-ization)



		correlation dimension: 3:49-63, 3:211-233, 9:375-397



		cosmovision: 10:105-122



		creativity: 1:203-226, 2:35-58, 2:303-316, 4:169-187, 4:255-273, 7:35-47, 9:297-334, 9:505-538



		criminal behavior (also see anti-social behavior): 3:143-159



		crisis: 3:161-192



		cross-correlation: 6:37-54



		cross-coupling: 3:235-258



		cubic (also see catastrophe, cusp): 3:235-258



		cultural practices: 3:93-111



		currency crisis: 8:259-278



		decision: 3:31-47, 6:37-54, 10:409-444



		delusion: 4:235-254



		developmental psychology: 1:55-68, 3:93-111, 4:339-357, 9: 61-88, 10:37-70, 10:153-157



		differential (or difference) equations: 5:197-204, 8:303-314, 9:23-36



		dimensionality (also see: correlation dimension, fractal dimension, geometric dimension, Lyapunov dimension): 10: 241-273



		discrete


methods: 9:209-227



		prehension movements: 3:3-30



		time theory: 5:37-43



		discrimination: 2:169-194



		diversification: 7:35-47



		double dissociation: 5:223-265



		downsizing: 3:347-377



		dream: 1:181-202, 6:311-322



		duopoly: 4:189-194



		dyadic relationships: 2:283-301



		dynamic(-al) (also see nonlinear dy-namics and symbolic dynamics)



		behavior: 4:33-65, 8:403-428, 10:241-273



		disease: 4:203-218



		system: 1:7-33, 1:263-273, 3: 311-345, 4:311-338, 6:231-257, 6:335-350,



		dyslexia: 5:223-265



		economy(-ic): 3:161-192



		development: 3:275-299, 6: 173-183, 8:1-16, 9:335-357, 9:505-538



		structure: 6:83-101



		system: 6:121-135



		ecosystem (also see population dynamics and predator-prey interactions): 7:181-203



		edge of chaos: 3:235-258, 3:311-345



		education: 8:177-204, 9:335-357, 10:37-70, 10:71-103



		EEG: 2:21-33, 3:129-142, 3:211-233, 4:203-218, 5:325-344, 6: 59-267



		ego: 1:181-202



		electrocardiography: 5:89-113, 10: 301-318



		electrodermal response: 10: 365-399



		electromagnetic stimulation 7: 115-137



		electromyogram: 10:21-35



		electrosmog: 7:115-137



		emergence: 2:303-316, 4:113-119, 6:293-309, 7:295-314, 9:37-60, 9:297-334, 9:463-478, 10:319-340



		emergency management: 8:345-374



		emotional control: 6:55-70



		empathy: 10:365-370



		endo/exo-description: 5:37-43



		entropy: 1:203-226, 2:195-215, 5:267-287, 6:121-135, 6:293-309, 9:479-503, 10: 301-318



		topological: 2:35-58, 4:153-168, 4:169-187, 6:323-334



		epidemiology: 1:237-261, 4:275-295, 8:315-344



		epistemology: 1:99-121, 5:21-35, 9:37-60



		equilibrium(-a) (also see attract-or): 2:83-301, 3:275-299, 9:209-227



		multistability: 5:223-265, 9:335-357



		ergonomics: 10:21-35



		escape diagrams: 5:197-204



		ethics: 5:65-76



		evaluation: 10:21-35



		evolution(-ary)(also see co-evolu-tion): 5:3-19, 6:83-101, 6:121-135, 7:329-361, 8:437-439



		economics: 6:83-102, 6:103-120, 6:121-136, 6:137-158, 6:159-172, 6:173-184, 6:185-196, 6:197-216, 6:217-229



		evolutionarily stable: 6:81-82



		EVS modeling: 6:351-362



		explanation: 7:295-314



		exponential distribution: 9:463-478



		eye-movements: 6:1-25



		factor extraction: 5:175-191



		false nearest neighbors (also see attractor): 1:7-33



		family systems: 2:253-239, 5:139-173, 5:289-323



		field (in-)dependence: 10:37-70



		finance: 1:151-172, 3:161-192, 7:245-262



		fish school motion: 4:135-152



		fisheries: 6:103-120



		fitness landscape (also see rugged landscape): 4:67-86, 7:87-98, 9:235-280



		fixed-interval schedules: 10:215-240



		flow: 3:259-273



		FMRI: 6:323-334



		folk theorem: 6:159-172



		formalism: 6:293-309



		institutions: 6:173-183, 9:235-280



		formulation: 6:293-309



		Fourier analysis:6:1-25



		fractal: 2:149-156, 4:87-111, 7:329-361, 8:315-344, 8:479-510, 9:89-114, 9:115-116, 10:143-146, 10: 341-364



		dimension: 5:267-287, 7:221-244, 9:399-433, 9:435-462, 10:105-122



		images: 5:45-63



		Freud: 1:181-202



		front: 6:269-283



		gain threshold mechanism: 10:1-20



		game theory: 6:159-172



		coordination game: 1:123-149, 8:345-374, 9:175-207



		Cournot games: 4:189-194,



		GEMCAT II: 4:235-254



		general systems theory: 7:363-364



		genetics: 7:1-11, 7:29-361



		geometric dimension: 9:209-227



		Gestalt psychology: 9:1-21



		gnosiology: 5:3-19



		Goethe's science: 7:263-275



		group dynamics: 1:123-149, 2:35-58, 4:169-187, 6:285-288, 9:175-207, 9:297-334



		happiness: 5:65-76, 9:23-36



		health: 6:335-350



		heart rate: 9:505-538, 10:163-187, 10:187-214



		Herbart: 2:157-167



		heterochromatin: 7:329-361



		heterochrony, 7:99-114



		heuristic: 2:261-282



		hierarchy: 3:347-377, 7:9-60



		historical models, 3:93-111



		history: 2:157-167



		     economic thought: 1:151-172



		Hollywood cinema: 10:123-141



		homeostasis: 6:335-350



		human systems: 5:3-19



		humanistic: 5:65-76



		Hurst exponent: 5:267-287, 9:435-462



		hylozoism: 7:295-314



		hyperadditivity: 9:281-296



		hypoadditivity: 9:281-296



		hysteresis (also see catastrophe): 5:345-368



		identification: 4:1-31, 9:479-503



		imprinting: 9:1-21



		incubation period: 4:275-295



		individual differences: 3:3-30, 6:231-257 



		industry clusters: 7:99-114



		life-cycle (also see organiza-tional behavior): 6:197-216



		information theory: 1:203-226



		input-output models: 1:151-172



		instability: 6:269-283



		institutions: 6:173-183, 8:403-428



		institutional 



		action: 6:173-183



		order



		intentionality: 3:3-30, 7:49-60



		intervention: 9:121-154



		intractability: 5:3-19



		intransitivities: 8:41-63



		invariants estimation: 5:77-87



		inverse power law (see power law) 



		iterated function systems: 5:45-63



		knowledge representation: 1:99-121, 9:37-60



		lateral imbalance: 4:219-233, 10:319-340



		lattice: 5:197-204



		leadership: 2:303-316, 4:113-119, 9:297-334, 9:463-478



		learning: 7:13-25, 10:215-270, 10: 341-364



		group: 8:65-101



		implicit: 4:153-168, 9:175-207



		situated: 8:65-101



		levels: 6:293-309



		living systems: 5:37-43



		local rules: 4:67-86, 7:87-98



		logic: 5:3-19, 5:197-204, 6: 93-309, 9:37-60



		logistic: 2:261-282



		Lotka-Volterra (also see predator-prey dynamics): 3:93-111, 7:181-203



		love: 2:283-301, 8:303-314



		Lyapunov



		dimension: 1:227-231, 1:233-236, 2:35-58, 3:143-159, 4:169-187



		exponent: 1:7-33, 1:227-231, 1:233-236, 2:157-167, 5:175-191, 6:323-334, 10: 275-300, 10:365-399



		management (also see organization): 1:69-97, 4:237-261, 



		marine plankton: 4:135-152



		market (also see finance): 6:197-216, 6:217-229, 8:375-402



		labor: 8:177-204



		Markov: 8:41-63, 9:479-503



		martial arts: 10: 409-444



		mathematical modeling (also see computational modeling and agent-based models): 1:55-68, 4:255-273, 5:37-43, 5:197-204, 7:1-11



		M-capacity: 10:37-70



		measure(-ment): 1:173-180, 6: 293-309



		media: 8:403-428



		memory: 1:173-180, 6:323-334, 10:147-152, 10:153-157



		distributed 7:13-25, 8:511-526



		long-term: 2:243-251



		working capacity: 5:267-287, 7:221-244 



		Menominee: 7:263-275



		mental capacity: 7:221-244



		demand of problems: 7:221-244



		measurement 1:173-180



		schemata: 1:69-97, 7:221-244



		Mesoamerican pyramids: 10:105-122



		meta-analysis: 8:315-344



		metaphor: 7:263-275



		micro-macro dynamics: 6:137-158



		monetary growth models: 1:151-172



		motivation: 4:255-273



		intrinsic : 3:259-273, 4:255-273



		motor coordination: 3:3-30, 4:311-338, 10:71-103, 10:409-444



		development: 1:55-68



		imagery: 7:315-328



		mouse: 4:297-309



		movement: 3:3-30, 5:325-344, 6:1-25, 10:71-103



		music therapy: 10: 489-493



		N-Bind: 5:289-323



		near-threshold effects: 5:205-222



		Necker cube: 7:161-180



		neighborhood change: 6:269-283



		neo-Piagetian theory: 10:37-70



		neural coding: 10:1-20



		neural systems and dynamics: 1:99-121, 2:21-33, 3:129-142, 3:379-381, 4:125-127 6:323-334, 7:115-137, 8:445-478, 9:117-119, 10:1-20



		neuroscience: 1:99-121



		news production: 8:403-428



		noise: 5:65-76, 9:399-433, 9:435-462



		nonautonomous unidimensional map: 7:13-25, 8: 511-526



		nonlinear dynamical systems: 1:7-33, 1:55-68, 1:227-231, 1:233-236, 1:237-261, 2:59-72, 3:3-30, 3:31-47, 3:65-92, 4: 203-218, 4:219-233, 4:275-295, 4:297-309, 5: 21-35, 5:115-137, 5:139-173, 5:223-265, 5:287-288, 5:289-323, 5:325-344, 6:37-54, 6:259-267, 6:293-309, 7:245-262, 7:277-281, 7:283-286, 7:287-293, 7:315-328, 8:1-16, 8:375-402, 9:209-227, 9:281-296, 9:375-397, 9:399-433, 10:21-35, 10:123-141, 10:153-157, 10:341-364 10:409-444, 10:445-470



		forecasting: 2:261-282



		models: 2:21-33, 3:129-142, 9:371-274, 10:159-161, 10: 187-214 



		pedagogy: 10:71-103



		trajectories: 7:139-159



		novelty: 5:89-113, 7:35-47



		nursing: 1:237-261



		oligopoly: 4:189-194, 7:27-33, 7:205-219



		openness: 3:275-299



		optimal control: 6:27-36



		orbital decomposition (also see symbolic dynamics): 5:139-173, 4:169-187, 6:323-334



		order: 5:267-287, 7:221-244



		organizational behavior: 1:69-97, 1:263-273, 3:69-97, 3:263-273, 3: 347-377, 3:383-387, 4:33-65, 5:175-191, 7:87-98, 8:177-204, 8:205-230, 8:441-444, 9:359-362



		paradigm: 4:275-295



		parameter windows: 3:235-258



		partner selection: 2:283-301



		sexual partner: 4:87-111



		path dependence: 9:121-154, 9:335-357



		pattern formation: 2:195-215



		perception: 8:41-63, 9:89-114, 9:115-116, 9:1-21, 10:485-488



		tactile: 9:281-296



		persistence: 2:243-251, 7:27-33, 



		personnel



		promotion: 8:177-204, 9:61-88 



		selection: 9:61-88



		turnover: 8:205-230



		perturbations: 10:275-300



		phase portrait: 3:143-159, 5:197-204, 7:181-203, 10:215-240, 10:275-300



		philosophy: 1:35-53, 3:65-92, 5:197-204, 8:17-40, 9:1-21



		phobia: 10:301-318



		physiology: 1:237-261, 10: 341-364



		pink noise: 1:173-180, 6:1-25



		pluralism: 8:17-40



		population dynamics: 1:123-149



		ecology: 1:263-273



		positive psychology: 6:335-350, 9:23-36



		power spectrum: 10:163-185



		power law: 1:123-149, 4:275-295, 7:49-60, 7:161-180, 9:121-154, 9:463-478, 10: 341-364



		precautionary principle: 6:103-120



		predator-prey interactions: 4:135-152, 6:27-36



		prediction: 6:37-54, 9:399-433



		prevention: 5:115-137



		principal components analysis, 5:175-191



		principal dynamic nodes: 10:163-185



		probability: 3:31-47



		problem-solving: 10:37-70



		process theory: 2:195-215, 3:311-345, 5:89-113, 7:315-328



		productivity (also see work performance): 3:347-377, 9: 297-334



		psychology: 5:65-76, 8:1-16, 7:383-286



		psychophysics: 3:31-47, 3:235-258, 4:219-233, 5:205-222, 9:1-21, 9:281-296



		psychotherapy: 2:195-215, 10: 275-300



		psychoanalysis: 1:181-202



		public policy: 7:99-114, 8:375-402



		purposive behavior: 6:137-158



		randomness: 1:181-202, 4:87-111



		rationality: 1:275-300



		reaction time (see response time)



		reaction-diffusion equations: 4:135-152



		recurrence: 5:89-113



		referential closure: 7:295-314



		REM sleep: 6:311-322



		resampling methods: 5:77-87



		resource: 6:351-362



		response chaining: 5:205-222



		response time: 2:169-194, 4:1-31, 7:315-328, 10:241-273



		return map: 10:215-240



		robustness: 8:279-302



		rugged landscape (also see fitness landscape: 2:303-315, 4:113-119; 8:65-101



		saddle point: 1:123-149



		savings: 9:335-357



		scaling: 2:243-251, 4:87-111, 6:103-120, 10:187-214



		schizophrenia: 3:49-63, 5:289-323



		school: 9:121-154



		Schwarzian derivative: 7:139-159



		science problem solving: 5:221-244



		scree test: 5:175-191



		segregation: 6:269-283



		self: 3:311-345



		-control: 6:55-70



		-destruction: 10: 471-483



		-esteem: 8:479-510



		-generating systems: 7:295-314



		-paced complex movements: 5:325-344



		-reference: 5:3-19, 7:295-314



		-transcending constructions: 6: 293-309, 7:295-314



		self-organization: 1:181-202, 2:195-215, 2:303-316, 3:301-309, 3:311-345, 4:113-119, 5:3-19, 5:325-344, 6:1-25, 6:159-172, 6:173-183, 6:285-288, 6:311-322, 6:351-362, 6:363-367, 7:49-60, 7:61-85, 7:87-98, 7:161-180, 7:329-361, 8: 131-146, 8:315-344, 9:61-88, 9:121-154, 9:175-207, 9:297-334, 9:463-478, 10: 365-399



		semantics: 6:293-309



		semiotics: 5:3-19



		sensory process (also see vision): 2:157-167



		serial murderers: 3:143-159



		similarity: 8:41-63



		singular-value analysis: 7:7-33



		Smale's game: 7:27-33, 7:205-219



		smoking: 5:115-137, 10:445-470



		social 


choice: 9:207-227


insects: 1:35-53



		processes: 5:289-323, 9:121-154



		socialism: 5:345-368



		sociological model: 4:87-111, 10:471-488



		South America: 5:113-119



		spatial voting model: 5:185-195



		spectral coherence: 3:129-142



		spectrum analysis: 1:173-180



		speculation: 1:275-300



		speculative bubble: 1:275-300, 6:217-229



		speed of change: 6:83-101



		sports: 9:61-88, 10:71-103



		stability (also see instability): 2:283-301



		structural stability: 2:59-72



		Stag Hunt: 8:345-374



		simulus rate: 10:241-273



		stochastic 


modeling: 2:169-194, 4:1-31



		process: 6:311-322, 10:341-364



		stock price volatility: 6:197-216



		subjective ontology: 10: 319-340



		surrogates: 8:445-478



		symbolic dynamics: 1:227-231, 1:233-236, 2:35-58, 4:153-168, 4:169-187, 5:139-173, 6:323-334, 8:445-478, 9:479-503



		synchronization: 2:21-33, 3:129-142, 7:115-137, 8:147-176, 9:125-207, 10:365-399



		synergetics (also see self-organiza-tion): 5:287-288



		system invariants: 1:7-33



		talent: 9:61-88



		tautology: 9:37-60



		technical and fundamental analysis: 7:245-262



		teen births: 4:87-111



		temperament: 4:339-357



		temporal dynamics: 7:99-114, 8:441-444, 10:147-152



		terrorism: 8:403-428, 10:471-483



		theory: 6:293-309



		thinking (see cognition)



		three natures: 9:235-280



		time: 10:147-152



		time series: 1:7-33, 4:87-111, 5:77-87, 6:55-70, 7:35-47, 7:99-114, 8:445-478, 8:479-510, 9:399-433, 9:505-538, 187-214



		missing data: 10:187-214, 10:241-273



		sequence effects: 10:241-273



		series length: 9:435-462



		tipping point: 6:269-283



		TMS: 7:115-137



		transition: 5:345-368, 6:269-283



		urban planning: 6:363-367



		utility: 6:217-229



		value: 2:59-72, 9:209-227



		van der Pol equations: 9:23-36



		variogram: 10:105-122



		virtual societies: 4:33-65



		vision: 4:219-233, 7:139-159



		visual perception: 7:161-180



		visual search: 6:1-25



		voting: 6:185-195



		waiting times: 4:275-295



		wave propagation: 4:135-152



		wavelets: 3:129-142



		Winnicott: 3: 65-92



		work and leisure: 3:259-273



		effort: 4:67-86



		performance: 5:175-191, 8:205-230



		posture: 10:21-35



		team: 9:175-207



		Z-demand of a problem: 5:267-287
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be very unlikely that they would be the same as those that were produced
during the Renaissance. Rather we can probably expect a new kind of
science, as Wolfram (2002) might have phrased it, or a new kind of
something else.

During the last major shift in worldview, science — in the most
general sense of an approach to gathering knowledge about the world —
broke off from other fundamentally different ways of thinking and from
the surrounding social institutions, which were under relatively
monopolistic control. Psychology was the first of the social sciences to
separate from philosophy when Wundt established the first psychological
laboratory in 1879. Early psychological theory was built on philosophical
develop-ments that seemed relevant at the time, and it too developed
paradigms within — structuralism, functionalism, behaviorism,
psychoanalysis, and a distinctive theory of mental measurement. These
paradigms of psycho-logical thinking were all distinct at first, but they
later combined in various ways to liberate new approaches for the study
of phenomena that were always of interest.

All the sciences differentiated into specialties and subspecialties
during the last century, as did other non-science institutions. Political
parties in many countries are more fragmented than they are in the U.S.,
where, barring rare circumstances, over 90% of the presidential votes are
cast for a candidate from one of the two major political parties (a
duopoly). Henwood (1994) reported that about 86% of adults in a
national survey in the U.S. self-identified as either Catholic (26%) or any
of 39 varieties of “Christian” or “Protestant” (60%). In light of the level
of splintering in political and religious thinking and the paradoxical level
of homogeneity involved, it would thus follow that coalitions would
form to enhance political and social influence.

To make things more interesting, the non-science portions of
society use many more products of science today than there ever were
available during the Renaissance. The forces of anti-science 500 years
ago could probably remain smug in knowing that science had not cured
any of their ancestors of the black plague, alleviated their migraine
headaches, driven them to work with combustion engines, blasted their
favorite madrigals over the radio, or cleaned their flush toilets with
antibacterial agents. In other words, the basis of anyone’s complaints in a
contemporary war of worldviews has to involve different and more
specific targets while preserving the convenience afforded by other
potential targets.

By the 1950s we saw the first vestiges of general systems theory
— scientific principles that transcend the given disciplinary boundaries
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(Bausch, 2001). In this regard nonlinear dynamical systems (NDS)
theory was just another example (Guastello, 1995), although as time
wore on, the depth and breath of its concepts made it a distinctive
example that continues to thrive. In any case, if there are any paradigm
shifts of Renaissance proportions taking place, it would appear that it
might be in the form of post-modern thinking itself and not NDS
specifically. Anything that could be said today about Renaissance
thought is done with the benefit of several hundred years of elapsed time.
Anything that could be said today about contemporary transitions in
thinking must be made with the qualification that the transitions are
probably not finished yet.

WHAT ABOUT NDS?

It seems reasonable to make a case that NDS is a paradigm of
science, within the boundaries of science, if it is not also a paradigm of a
larger world view. First, we should not become overly preoccupied with
its principles of system connectedness at the expense of forgetting the
basics — attractors, bifurcations, chaos, fractals, self-organization,
catastrophes, and so on. These concepts have given us new ways to
explore and reflect upon how events change over time. It is fundamental
that we now know that there are many possible patterns of change, that
we have a language to describe them, and we have methodologies to
isolate and identify them. Before basic NDS, change was understood in
the social sciences as only one amorphous entity — change.

It is also historically important, in my opinion, that two of our
most central concepts, chaos and fractals, originated about a century ago
when aviation was in its infancy and the very first papers on rocket
science, not to mention the Theory of Relativity, were being published
and discussed. In our travels we picked up nonlinear topology,
information and entropy concepts, catastrophes, and self-organization; by
the mid-1980s had begun to see formal connections among all these
systems phenomena. Given the time horizon involved, it is doubtful that
post-modern philosophy can claim with a straight face any more credit
for the scientific developments than perhaps generating a little more
interest than what would have been the case otherwise. It is also doubtful
that any philosophical genre could claim more credit than any other
genre for having discovered creativity itself.

For the majority of contributions of NDS to a theory about
something there are examples of a pre-NDS theory that could have
handled the time, emergence, and probably other issues, better than they
did. In other cases, there was no pre-NDS theory at all. Paradoxically, we
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have a broad-range general systems theory and the risk of being
misperceived as a random collection of odd-ball studies by readers who
are only exposed to a few of the NDS studies that show up in particular
mainstream journals. Those who have had a chance to follow the NDS
contributions through an entire discipline such as psychology,
neuroscience, or economics might come away with the idea that NDS is
a one more reasonable subspecialty of a particular discipline. A different
picture comes into focus, however, if we change or to and in the
previous sentence.

The paper about coordination (Guastello & Bond, 2007) in this
issue underscores the point that neither its specific hypotheses nor the
more basic premise that different forms of coordination exist proceeded
from conventional thinking on coordination in work groups. In other
words, we have new concepts, theories about phenomena, and
specialized means of testing them. The methodology is indeed
developing, somewhat in response to the types of applications that
substantive researchers are now bringing forward (Elliott & Kiel, 2004;
Gregson & Guastello, 2005; Guastello & Gregson, 2006). In studies
where it has been possible to compare the accuracy of nonlinear and
linear models, and the nonlinear model was adopted as the conclusion,
the average ratio of variance accounted for was 2:1 in favor of the
nonlinear model (Guastello, 1995, 2002). This is obviously a utilitarian
criterion of success, and it should not be interpreted as the only criterion;
understanding phenomena matters also.

NDS ideas are worldwide in their origin and distribution.
Although Gleick (1987) and Waldrop (1992) highlight the important role
played by the Santa Fe Institute, there were many points of origin for
NDS contributions in Europe, Russia, and elsewhere in the US and
Canada. NDS continues to be a worldwide effort and not merely a local
phenomenon. This journal has subscribers in over 30 countries at the
time of this writing.

The complexity aspects of NDS tell us a great deal about what
we do not know about a situation and why. For that reason, simulation
techniques have evolved that allow the researchers to study complex
phenomena and gauge the range of possible system outcomes on the
basis of what-if scenarios. Like other types of expert systems, they are
subject to limitations of internal and external validity. In the category of
internal validity: Are their rule structures based on knowledge about a
system that has actually been verified empirically, or are they all
guesswork? Are the numeric values for the critical parameters similar to
those that occur in the real world? In the broader spectrum of expert
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systems and artificial life, there are some viable strategies for
experimental design that could answer these questions (Guastello, 2006;
Guastello & Rieke, 1994; Nolfi & Floreano, 2000). This may be a good
time for someone to examine progress on these matters.

A central goal of the new kind of science, according to Wolfram
(2002), was to identify some simple programmable logic structures that
can produce a complex array of outcomes. Indeed some of those
functions were found along with applications for them. The idea behind
these logic structures is not radically removed from the principle of
deterministic chaos — seemingly random events are actually ordered and
describable by simple deterministic functions, and small differences in
initial conditions can have can a great impact on the system’s behavior.

Chaos brings us to another paradox. On the one hand there has
been considerable rationale to support a hypothesis of chaos in one
situation or another. On the other hand, there have been some difficulties
in actually finding it. It is very possible that the practical manifestations
of chaos that could be evident in biological or social science data are
going to deviate somewhat from the ideal forms of chaos that are
generated from numerical runs from mathematically-defined attractors.
The case for developing methods that can finesse non-Gaussian noise
and transient instabilities has already been made (Gregson & Guastello,
2005) along with progress on these matters. Progress has also been made
toward putting an end to the Myth of the Million Data Points, which
says, in essence, that we need a phenomenal number of data points to be
able to test any hypotheses about dynamics. Nonetheless, we should be
prepared to see the myth persist wherever it is convenient for some entity
to ignore nonlinear science on the grounds that it is somehow impossible
to test in the real world. It is not impossible.

ETHICS

The ethical concerns that were raised by Fleener and Merritt
(2007) concerning the misappropriation of science or its methodology
have not yet involved, to my knowledge, any issues that are unique to
nonlinear science. There is nothing in the public forum to suggest that
our standards and procedures for scientific quality assurance should be
any different from what they are now.

Most nonlinear scientists probably anticipate that our scientific
works will have a positive impact on social welfare and not a negative
one. Misappropriation and confusion by others is not unthinkable,
however, and philosophers are exploring the possible scenarios (DeRisio
& Orsucci, 2004). There will probably be more than two sides to any
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issue of public importance. Some corporations would want to preserve
their current markets and products, while other corporations would like
to divert some of the cash flow to their own services and products. Then
there is the medical-insurance complex who would like to reduce various
kinds of risks as much as possible, and the informed citizens who would
like to make their own choices and not be told what to do by government
or industry any more than necessary. The perception of risk is relative to
a culture and to the full scope of large and small problems that the
culture needs to worry about (Douglas & Wildavsky, 1982). And yes,
corporations are part of the complex of social institutions that did not
exist in any meaningful numbers 500 years ago.

KEY WORD INDEX

After some quick time travel to the Renaissance and into
thinkable and unthinkable futures, we return to the concrete present
tense. This index of key words was compiled as an aid to our readers and
authors. It provides a concise list of the topics that we have covered thus
far. Since the last iteration of the index (Guastello & Gunderson, 2004),
many new index terms have appeared, and many have become more
dense with entries. Hopefully, this index will add some clarity to the
understanding of our paradoxical nature as a general systems theory and
a specialty topic. One can only connect the proverbial dots to see how far
the field has expanded and the regions of expected new growth.

The index was compiled from key words that were supplied by
the authors. The lexicon was then condensed to ignore singular versus
plural forms of the same word and few other trivial differences. In a few
cases, the index words were restated or reorganized into first-level and
second-level index terms. The most notable example was the re-
organization of the topics that are currently listed under the first-level
heading of affect. Articles that were associated with some key words
were combined with articles that were associated synonyms that were
more commonly used. Entries for each key word are formatted as
[journal volume]:[page range]. Multiple articles for a key word are
separated by a comma and listed in chronological order of their
publication.

Thus we now present the index of the first ten years of NDPLS’
publication. The book reviews dating back to 1997 have also been
indexed in this edition using the key words already available to the
greatest extent possible. Future editions of this index will appear on the
journal’s web site, www.societyforchaostheory.org/ndpls/; select Indexes
and Citations from the menu.
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KEY WORD: V:PP

accumulation: 3:161-192

acoustic: 7:139-159

action control: 10:409-444

action selection: 4:297-309

activity log: 3:259-273

adaptation (also see complex adaptive
systems): 2:169-194; 4:1-31, 4:
67-86

adolescent: 5:115-137, 10:409-444

aesthetics: 5:65-76, 8:103-114, 9:89-
114, 9:115-116,  9:229-230,
10:123-141, 10:143-146, 10:405-
407

affect:
bipolar disorder: 6:259-267
Depression: 4:203-218, 6:231-
257
generalized anxiety disorder:
6:55-70
Hypomania: 6:231-257

affordances: 10:409-444

agent-based modeling (also see
computational modeling):
1:69-97, 6:173-183, 6:185-195;
8:65-101, 8:121-130; 8:131-146,
8:147-176, 8:177-204, 8:205-
230, 8:231-258, 8:259-278,
8:279-302, 9:121-134, 10:471-
483
heterogeneous agent: 6:137-158,
6:217-229

aggregated relative dispersion: 4:87-
111

aggression: 9:121-154

alcohol: 2: 217-241

American Indian studies: 7:263- 275

ant: 1:35-54, 8:131-146

antipersistence; 2:243-251

antisocial behavior: 10:153-157

aphasic naming errors: 5:223-265

approach-withdrawal: 4:339-357
architecture: 10:105-122, 10:143-146
archetype: 9:1-21
artificial: 5:3-19
grammars 4:153-168
life 6:293-309, 9:229-230, 9:231-
233
limbs: 4:311-338
attention: 6:1-25
attitudes: 2:217-241
attractor: 1:7-33, 1:123-149, 3:49-63,
5:175-191, 5:195-196, 8:41-63,
8:345-374, 9:479-503, 10:319-
340
basin: 7: 27-33
cycles: 2:243-251, 4:255-273
equilibrium states: 6:27-36
limit cycles: 3:275-299
strange: 8:103-114
attribution theory: 4:235-254
autononomic nervous system: 10:163-
185
autonomous agents (also see agent-
based modeling): 5:287-288
autopoeisis:  5:193-194, 7:295-314,
10:275-300
backward looking expectations: 7:13-
25. 8:511-526
behavioral sequences: 4:297-309
Bateson: 4:389-324, 9:23-36, 9:37-60
BDS test: 10:241-273
belief formation: 4:235-254
biceps: 10:21-35
bifurcation: 4:255-273, 10:409-444,
10:445-470
binding: 7:115-137
bioelectromagnetism 7:115-137
biology:  3:301-303,  3:305-309,
9:231-233
Bion: 3:65-92
biopsychology: 4:339-357
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bios: 5:89-113, 7: 35-47, 9:505-538

blindsight: 4:219-233

Boolean networks: 8:37-60

bootstrap 5:77-87

boundaries: 8:41-63

bounded rationality: 8:205-230

brain (also see EEG and FMRI):
6:311-322
waves. 7:115-137, 7:139-159,
7:315-328

broadband discourse: 7:61-85

Brownian motion: 9:435-462

business fluctuations 1:151-172

Cantor set: 9:1-21

catastrophe: 1:275-300, 3:275-299,
4:67-86, 5:115-137, 5:345-368,
6: 103-120, 9:463-478
complexity: 8:65-101
cusp: 2:217-241, 3:143-159,
4:235-254, 10:37-70, 10:445-470
swallowtail: 2:303-316, 4:113-
119, 9:297-334

cellular ~ automata  (also  see
computational modeling): 4:135-
152, 8:17-40, 9:121-154

chaos: 1:7-33, 1:237-261, 1:275-300,
2:21-33, 2: 61-282, 2:253-259,
3:197-202, 3:203-205, 3:211-
233, 3:305-309, 3:259-273,
3:347-377, 4:195-199, 4:297-
309, 5:3-19, 5:65-76, 5:77-87,
5:89-113, 5:139-173, 5:345-368,
6:37-54, 6:217-229, 6:231-257,
6:285-288, 6:311-322, 6:335-
350, 7:35-47, 7:205-219, 7:277-
281, 7:283-296, 7:287-293,
8:115-120, 8:303-314, 9:23-36,
9:175-207, 9:209-227, 9:375-
397, 9:479-503, 10:1-20, 10:123-
141, 10:365-399  10:405-407
10:489-493
control: 1:227-231; 3:383-387,
4:189-194, 5:195-196, 8:375-402

price behavior: 7:13-25, 8:511-
526
theory:
6:103-120

China: 3:275-299

choice tasks: 1:173-180

clines: 7:1-11

clustering, 6:351-362

coalition formation: 6:185-195

coalition structure: 6:159-172

cobweb model: 7:13-25, 8:511-526

co-evolution (see also evolution):
9:235-280

cognition(-tive): 1:55-68, 1:99-121,
2:149-156, 3:65-92, 3:197-202,
3:203-205, 4:129-134, 5:21-35,
5:193-194, 5:287-288, 6:77-78,
6:137-158, 6:173-183, 6:311-
322, 7:287-293  7:283-286,
8:434-436, 9:367-369, 10: 319-
340 10:485-488
system 5:37-43

collective intelligence:
1:123:149

communication: 7:61-85

community structure: 2:283-301

complex adaptive system (also see
self-organization): 1:69-98, 7:61-
85, 7: 263-275, 8:1-16, 8:17-40,
10:409-444
biocomplexity: 5:1-2, 5:3-20,
5:21-36, 5:37-44, 5:45-64, 5:65-
76, 5:77-88,
complex systems 1:35-53, 2:253-
259, 3:197-202, 3:305-309,
3:379-381, 4:129-134, 4:153-
168, 4:275-295, 5:3-19, 5:21-35,
5:139-173, 6:83-101, 6:293-309,
7:35-47, 7:221-244, 7:329-361,
8:315-344, 8:431-433, 9:121-
154,  9:359-362, 9:367-369,
10:301-318 10:405-407
dimensional: 3:211-233

1:263-273,  6:55-70,

1:35-53,
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computational modeling: 1:227-231,
1:233-236, 4:33-65, 4:121-123,
5:3-19, 6:71-76, 7:283-286, 8:17-
40, 8:131-146, 8:147-176, 8:177-
204, 8:279-302,  8:429-430,
9:363-365, 9:371-374, 10:159-
161, 10:401-403 10:485-488
computer simulation; 1:263 273,
2:261-282, 3:161-192, 7:87-98,
10:187-214, 10:471-483

confidence: 3:31-47

conflict: 10:365-399

connectionism: 1:99-121, 2:169-194,
4:1-31

consciousness (see cognition)

constraint: 8:131-146, 10:71-103

consumer surplus: 2:59-72,

context dependency: 1:35-53

contingent behavior: 6:137-158
coordination: (see game theory,

coordination and  synchron-
ization)
correlation  dimension:  3:49-63,

3:211-233, 9:375-397

cosmovision: 10:105-122

creativity: 1:203-226, 2:35-58, 2:303-
316, 4:169-187, 4:255-273, 7:35-
47,9:297-334, 9:505-538

criminal behavior (also see anti-social
behavior): 3:143-159

crisis: 3:161-192

cross-correlation: 6:37-54

cross-coupling: 3:235-258

cubic (also see catastrophe, cusp):
3:235-258

cultural practices: 3:93-111

currency crisis: 8:259-278

decision: 3:31-47, 6:37-54, 10:409-
444

delusion: 4:235-254

developmental psychology: 1:55-68,
3:93-111, 4:339-357, 9: 61-88,

10:37-70, 10:153-157

differential (or difference) equations:
5:197-204, 8:303-314, 9:23-36

dimensionality (also see: correlation
dimension, fractal dimension,
geometric dimension, Lyapunov
dimension): 10: 241-273

discrete
methods: 9:209-227

prehension movements: 3:3-30
time theory: 5:37-43
discrimination: 2:169-194
diversification: 7:35-47
double dissociation: 5:223-265
downsizing: 3:347-377
dream: 1:181-202, 6:311-322

duopoly: 4:189-194

dyadic relationships: 2:283-301

dynamic(-al) (also see nonlinear dy-
namics and symbolic dynamics)
behavior: 4:33-65, 8:403-428,
10:241-273
disease: 4:203-218
system: 1.7-33, 1:263-273, 3:
311-345, 4:311-338, 6:231-257,
6:335-350,

dyslexia: 5:223-265

economy(-ic): 3:161-192
development: 3:275-299, 6: 173-
183, 8:1-16, 9:335-357, 9:505-
538
structure: 6:83-101
system: 6:121-135

ecosystem (also see population
dynamics and predator-prey
interactions): 7:181-203

edge of chaos: 3:235-258, 3:311-345

education:  8:177-204, 9:335-357,
10:37-70, 10:71-103

EEG: 2:21-33, 3:129-142, 3:211-233,
4:203-218, 5:325-344, 6: 59-267

ego: 1:181-202
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electrocardiography: 5:89-113, 10:
301-318

electrodermal response: 10: 365-399

electromagnetic stimulation 7: 115-
137

electromyogram: 10:21-35

electrosmog: 7:115-137

emergence: 2:303-316, 4:113-119,
6:293-309, 7:295-314, 9:37-60,
9:297-334, 9:463-478, 10:319-
340

emergency management: 8:345-374

emotional control: 6:55-70

empathy: 10:365-370

endo/exo-description: 5:37-43

entropy: 1:203-226,  2:195-215,
5:267-287, 6:121-135, 6:293-
309, 9:479-503, 10: 301-318
topological: 2:35-58, 4:153-168,
4:169-187, 6:323-334

epidemiology: 1:237-261, 4:275-295,
8:315-344

epistemology:
9:37-60

equilibrium(-a) (also see attract-or):
2:83-301, 3:275-299, 9:209-227
multistability: 5:223-265, 9:335-
357

ergonomics: 10:21-35

escape diagrams: 5:197-204

ethics: 5:65-76

evaluation: 10:21-35

evolution(-ary)(also see co-evolu-
tion): 5:3-19, 6:83-101, 6:121-
135, 7:329-361, 8:437-439
economics: 6:83-102, 6:103-120,
6:121-136, 6:137-158, 6:159-
172, 6:173-184, 6:185-196,
6:197-216, 6:217-229

evolutionarily stable: 6:81-82

EVS modeling: 6:351-362

explanation: 7:295-314

1:99-121, 5:21-35,

exponential distribution: 9:463-478

eye-movements: 6:1-25

factor extraction: 5:175-191

false nearest neighbors (also see
attractor): 1:7-33

family systems: 2:253-239, 5:139-
173, 5:289-323

field (in-)dependence: 10:37-70

finance: 1:151-172, 3:161-192, 7:245-
262

fish school motion: 4:135-152

fisheries: 6:103-120

fitness landscape (also see rugged
landscape): 4:67-86, 7:87-98,
9:235-280

fixed-interval schedules: 10:215-240

flow: 3:259-273

FMRI: 6:323-334

folk theorem: 6:159-172

formalism: 6:293-309
institutions:  6:173-183, 9:235-
280
formulation: 6:293-309

Fourier analysis:6:1-25

fractal: 2:149-156, 4:87-111, 7:329-
361, 8:315-344, 8:479-510, 9:89-
114, 9:115-116, 10:143-146, 10:
341-364
dimension: 5:267-287, 7:221-
244,  9:399-433,  9:435-462,
10:105-122
images: 5:45-63

Freud: 1:181-202

front: 6:269-283

gain threshold mechanism: 10:1-20

game theory: 6:159-172
coordination game: 1:123-149,
8:345-374, 9:175-207
Cournot games: 4:189-194,

GEMCAT II: 4:235-254

general systems theory: 7:363-364
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genetics: 7:1-11, 7:29-361

geometric dimension: 9:209-227

Gestalt psychology: 9:1-21

gnosiology: 5:3-19

Goethe's science: 7:263-275

group dynamics: 1:123-149, 2:35-58,
4:169-187, 6:285-288, 9:175-
207, 9:297-334

happiness: 5:65-76, 9:23-36

health: 6:335-350

heart rate: 9:505-538, 10:163-187,
10:187-214

Herbart: 2:157-167
heterochromatin: 7:329-361
heterochrony, 7:99-114
heuristic: 2:261-282
hierarchy: 3:347-377, 7:9-60
historical models, 3:93-111
history: 2:157-167

economic thought: 1:151-172
Hollywood cinema: 10:123-141
homeostasis: 6:335-350
human systems: 5:3-19

humanistic: 5:65-76
Hurst exponent: 5:267-287, 9:435-
462

hylozoism: 7:295-314

hyperadditivity: 9:281-296

hypoadditivity: 9:281-296

hysteresis (also see catastrophe):
5:345-368

identification: 4:1-31, 9:479-503

imprinting: 9:1-21

incubation period: 4:275-295

individual differences: 3:3-30, 6:231-
257

industry clusters: 7:99-114
life-cycle (also see organiza-
tional behavior): 6:197-216
information theory: 1:203-226

input-output models: 1:151-172

instability: 6:269-283

institutions: 6:173-183, 8:403-428

institutional
action: 6:173-183
order

intentionality: 3:3-30, 7:49-60

intervention: 9:121-154

intractability: 5:3-19

intransitivities: 8:41-63

invariants estimation: 5:77-87

inverse power law (see power law)

iterated function systems: 5:45-63

knowledge representation: 1:99-121,
9:37-60

lateral imbalance: 4:219-233, 10:319-
340

lattice: 5:197-204

leadership: 2:303-316, 4:113-119,
9:297-334, 9:463-478

learning: 7:13-25, 10:215-270, 10:
341-364
group: 8:65-101
implicit: 4:153-168, 9:175-207
situated: 8:65-101

levels: 6:293-309

living systems: 5:37-43

local rules: 4:67-86, 7:87-98

logic: 5:3-19, 5:197-204, 6: 93-309,
9:37-60

logistic: 2:261-282

Lotka-Volterra (also see predator-
prey dynamics): 3:93-111, 7:181-
203

love: 2:283-301, 8:303-314

Lyapunov
dimension: 1:227-231, 1:233-
236, 2:35-58, 3:143-159, 4:169-
187
exponent. 1:7-33, 1:227-231,
1:233-236, 2:157-167, 5:175-
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191, 6:323-334, 10: 275-300,
10:365-399

management (also see organization):
1:69-97, 4:237-261,

marine plankton: 4:135-152

market (also see finance): 6:197-216,
6:217-229, 8:375-402

labor: 8:177-204

Markov: 8:41-63, 9:479-503

martial arts: 10: 409-444

mathematical modeling (also see
computational modeling and
agent-based models): 1:55-68,
4:255-273, 5:37-43, 5:197-204,
7:1-11

M-capacity: 10:37-70

measure(-ment): 1:173-180, 6: 293-
309

media: 8:403-428
memory:  1:173-180, 6:323-334,
10:147-152, 10:153-157
distributed 7:13-25, 8:511-526
long-term: 2:243-251
working capacity: 5:267-287,
7:221-244
Menominee: 7:263-275
mental capacity: 7:221-244
demand of problems: 7:221-244
measurement 1:173-180
schemata: 1:69-97, 7:221-244
Mesoamerican pyramids: 10:105-122
meta-analysis: 8:315-344
metaphor: 7:263-275
micro-macro dynamics: 6:137-158
monetary growth models: 1:151-172
motivation: 4:255-273
intrinsic : 3:259-273, 4:255-273
motor coordination: 3:3-30, 4:311-
338, 10:71-103, 10:409-444

development: 1:55-68
imagery: 7:315-328

mouse: 4:297-309

movement: 3:3-30, 5:325-344, 6:1-25,
10:71-103

music therapy: 10: 489-493

N-Bind: 5:289-323

near-threshold effects: 5:205-222

Necker cube: 7:161-180

neighborhood change: 6:269-283

neo-Piagetian theory: 10:37-70

neural coding: 10:1-20

neural systems and dynamics: 1:99-
121, 2:21-33, 3:129-142, 3:379-
381, 4:125-127  6:323-334,
7:115-137, 8:445-478, 9:117-
119, 10:1-20

neuroscience: 1:99-121

news production: 8:403-428

noise: 5:65-76, 9:399-433, 9:435-462

nonautonomous unidimensional map:
7:13-25, 8: 511-526

nonlinear dynamical systems: 1:7-33,
1:55-68, 1:227-231, 1:233-236,
1:237-261, 2:59-72, 3:3-30, 3:31-
47, 3:65-92, 4: 203-218, 4:219-
233, 4:275-295, 4:297-309, 5:
21-35, 5:115-137, 5:139-173,
5:223-265, 5:287-288, 5:289-
323, 5:325-344, 6:37-54, 6:259-
267, 6:293-309, 7:245-262,
7:277-281, 7:283-286, 7:287-
293, 7:315-328, 8:1-16, 8:375-
402, 9:209-227, 9:281-296,
9:375-397, 9:399-433, 10:21-35,
10:123-141, 10:153-157, 10:341-
364 10:409-444, 10:445-470
forecasting: 2:261-282
models:  2:21-33, 3:129-142,
9:371-274, 10:159-161, 10: 187-
214
pedagogy: 10:71-103
trajectories: 7:139-159

novelty: 5:89-113, 7:35-47
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nursing: 1:237-261

oligopoly: 4:189-194, 7:27-33, 7:205-
219

openness: 3:275-299

optimal control: 6:27-36

orbital decomposition (also see
symbolic dynamics): 5:139-173,
4:169-187, 6:323-334

order: 5:267-287, 7:221-244

organizational behavior:  1:69-97,
1:263-273, 3:69-97, 3:263-273,
3: 347-377, 3:383-387, 4:33-65,
5:175-191, 7:87-98, 8:177-204,
8:205-230, 8:441-444, 9:359-362

paradigm: 4:275-295

parameter windows: 3:235-258

partner selection: 2:283-301

sexual partner: 4:87-111
path dependence: 9:121-154, 9:335-
357

pattern formation: 2:195-215
perception: 8:41-63, 9:89-114, 9:115-
116, 9:1-21, 10:485-488
tactile: 9:281-296
persistence: 2:243-251, 7:27-33,
personnel
promotion: 8:177-204, 9:61-88
selection: 9:61-88
turnover: 8:205-230
perturbations: 10:275-300
phase portrait: 3:143-159, 5:197-204,
7:181-203, 10:215-240, 10:275-
300
philosophy: 1:35-53, 3:65-92, 5:197-
204, 8:17-40, 9:1-21
phobia: 10:301-318
physiology: 1:237-261, 10: 341-364
pink noise: 1:173-180, 6:1-25
pluralism: 8:17-40
population dynamics: 1:123-149
ecology: 1:263-273

positive psychology: 6:335-350, 9:23-
36

power spectrum: 10:163-185

power law: 1:123-149, 4:275-295,
7:49-60, 7:161-180, 9:121-154,
9:463-478, 10: 341-364

precautionary principle: 6:103-120

predator-prey interactions: 4:135-152,
6:27-36

prediction: 6:37-54, 9:399-433

prevention: 5:115-137

principal components analysis, 5:175-
191

principal dynamic nodes: 10:163-185

probability: 3:31-47

problem-solving: 10:37-70

process theory: 2:195-215, 3:311-345,
5:89-113, 7:315-328

productivity  (also  see  work
performance): 3:347-377, 9: 297-
334

psychology: 5:65-76, 8:1-16, 7:383-
286

psychophysics: 3:31-47, 3:235-258,
4:219-233, 5:205-222, 9:1-21,
9:281-296

psychotherapy: 2:195-215, 10: 275-
300

psychoanalysis: 1:181-202
public policy: 7:99-114, 8:375-402
purposive behavior: 6:137-158
randomness: 1:181-202, 4:87-111
rationality: 1:275-300

reaction time (see response time)
reaction-diffusion equations: 4:135-
152

recurrence: 5:89-113
referential closure: 7:295-314
REM sleep: 6:311-322
resampling methods: 5:77-87
resource: 6:351-362
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response chaining: 5:205-222

response time: 2:169-194, 4:1-31,
7:315-328, 10:241-273

return map: 10:215-240

robustness: 8:279-302

rugged landscape (also see fitness
landscape: 2:303-315, 4:113-119;
8:65-101

saddle point: 1:123-149

savings: 9:335-357

scaling: 2:243-251, 4:87-111, 6:103-
120, 10:187-214

schizophrenia: 3:49-63, 5:289-323

school: 9:121-154

Schwarzian derivative: 7:139-159

science problem solving: 5:221-244

scree test: 5:175-191

segregation: 6:269-283

self: 3:311-345
-control: 6:55-70
-destruction: 10: 471-483
-esteem: 8:479-510
-generating systems: 7:295-314
-paced complex movements:
5:325-344
-reference: 5:3-19, 7:295-314
-transcending constructions: 6:
293-309, 7:295-314

self-organization: 1:181-202, 2:195-
215, 2:303-316,  3:301-309,
3:311-345, 4:113-119, 5:3-19,
5:325-344, 6:1-25, 6:159-172,
6:173-183, 6:285-288, 6:311-
322, 6:351-362, 6:363-367, 7:49-
60, 7:61-85, 7:87-98, 7:161-180,
7:329-361, 8: 131-146, 8:315-
344, 9:61-88, 9:121-154, 9:175-
207, 9:297-334, 9:463-478, 10:
365-399

semantics: 6:293-309

semiotics: 5:3-19

sensory process (also see vision):
2:157-167

serial murderers: 3:143-159
similarity: 8:41-63
singular-value analysis: 7:7-33
Smale's game: 7:27-33, 7:205-219
smoking: 5:115-137, 10:445-470
social

choice: 9:207-227

insects: 1:35-53

processes: 5:289-323, 9:121-154
socialism: 5:345-368

sociological model: 4:87-111, 10:471-
488

South America: 5:113-119
spatial voting model: 5:185-195
spectral coherence: 3:129-142
spectrum analysis: 1:173-180
speculation: 1:275-300
speculative bubble: 1:275-300, 6:217-
229
speed of change: 6:83-101
sports: 9:61-88, 10:71-103
stability (also see instability): 2:283-
301
structural stability: 2:59-72
Stag Hunt: 8:345-374
simulus rate: 10:241-273
stochastic
modeling: 2:169-194, 4:1-31
process: 6:311-322, 10:341-364
stock price volatility: 6:197-216
subjective ontology: 10: 319-340
surrogates: 8:445-478
symbolic  dynamics:  1:227-231,
1:233-236, 2:35-58, 4:153-168,
4:169-187, 5:139-173, 6:323-334,
8:445-478, 9:479-503
synchronization: 2:21-33, 3:129-142,
7:115-137, 8:147-176, 9:125-
207, 10:365-399
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synergetics (also see self-organiza-
tion): 5:287-288

system invariants: 1:7-33

talent: 9:61-88

tautology: 9:37-60

technical and fundamental analysis:
7:245-262

teen births: 4:87-111

temperament: 4:339-357

temporal dynamics:; 7:99-114, 8:441-
444, 10:147-152

terrorism: 8:403-428, 10:471-483

theory: 6:293-309

thinking (see cognition)

three natures: 9:235-280

time: 10:147-152

time series: 1:7-33, 4:87-111, 5:77-
87, 6:55-70, 7:35-47, 7:99-114,
8:445-478, 8:479-510, 9:399-
433, 9:505-538, 187-214
missing data: 10:187-214,
10:241-273
sequence effects: 10:241-273
series length: 9:435-462

tipping point: 6:269-283

TMS: 7:115-137

transition: 5:345-368, 6:269-283

urban planning: 6:363-367

utility: 6:217-229

value: 2:59-72, 9:209-227

van der Pol equations: 9:23-36

variogram: 10:105-122

virtual societies: 4:33-65

vision: 4:219-233, 7:139-159
visual perception: 7:161-180
visual search: 6:1-25

voting: 6:185-195

waiting times: 4:275-295

wave propagation: 4:135-152

wavelets: 3:129-142

Winnicott: 3: 65-92

work and leisure: 3:259-273
effort: 4:67-86

performance: 5:175-191, 8:205-
230

posture: 10:21-35
team: 9:175-207
Z-demand of a problem: 5:267-287

ACKNOWLEDGMENT

The editorial portion of this article benefited greatly from
conversations with Kevin Dooley and other members of the NDPLS
Editorial Board. The key word index benefited greatly from work on the

last edition by Patrick Gunderson.

REFERENCES
Bausch, K. C. (2001). The emerging consensus in social systems theory. New

York: Plenum/Kluwer Academic.

De Risio, S., & Orsucci, F. F. (2004). Bioethics in complexity: Foundations and
evolutions. London: Imperial College Press.

Douglas, M., & Wildavsky, A. (1982). Risk and culture: An essay on the
selection of environmental dangers. Berkeley: University of California

Press.



182 NDPLS, 11(1), Index

Elliott, E. & Kiel, L. D. (2004). Agent-based modeling in the social and
behavioral sciences. Nonlinear Dynamics, Psychology and Life
Sciences, 8, 121-130.

Fleener, M. J., & Merritt, M. L. (2007). Paradigms lost? Nonlinear Dynamics,
Psychology and Life Sciences, 11, XXX-XXX.

Gleick, J. (1987). Chaos: Making a new science. New York: Penguin Books.

Gregson, R. A. M., & Guastello, S. J. (2005). Introduction to nonlinear
methodology, part 1: Challenges we face and those that we offer.
Nonlinear Dynamics, Psychology, and Life Sciences, 9, 371-374.

Guastello, S. J. (1995). Chaos, catastrophe, and human affairs. Mahwah, NJ:
Lawrence Erlbaum Associates.

Guastello, S. J. (2002). Managing emergent phenomena. Mahwah, NJ:
Lawrence Erlbaum Associates.

Guastello, S. J. (2006). Human factors engineering and ergonomics: A systems
approach. Mahwah, NJ: Lawrence Erlbaum Associates.

Guastello, S. J., & Bond, R. W. Jr. (2007). The emergence of leadership in
coordination-intensive groups. Nonlinear Dynamics, Psychology, and
Life Sciences, 11, 91-117.

Guastello, S. J.,, & Gregson, R. A. M. (2006). Introduction to nonlinear
methodology, part 2: Domain-specific issues. Nonlinear Dynamics,
Psychology, and Life Sciences, 10, 159-161.

Guastello, S. J., & Gunderson, P. R. (2004). Key word index for NDPLS articles
1997-2003. Nonlinear Dynamics, Psychology, and Life Sciences, 8,
527-534.

Guastello, S. J., & Rieke, M. L. (1994). Computer-based test interpretations as
expert systems: Validity and viewpoints from artificial intelligence
theory. Computers in Human Behavior, 4, 435-455.

Henwood, D. (1994). The state of the U.S.A. atlas. New York: Touchstone.

Nolfi, S., & Floreano, D. (2000). Evolutionary robotics: The biology,
intelligence, and technology of self-organizing machines. Cambridge
MA: MIT Press.

Waldrop, M. (1992). Complexity: The emerging science at the edge of order
and chaos. New York: Simon & Schuster.

Wolfram, S. (2002). A new kind of science. Champaign IL: Wolfram Media.



	A DIFFERENT RIVER
	WHAT ABOUT NDS?
	ETHICS
	KEY WORD INDEX
	KEY WORD: V:PP
	ACKNOWLEDGMENT
	REFERENCES


