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Systems Intelligent Awareness and Sun Tzu’s The Art of War
Matti Knaapila

We present herein the phenomenological notes on Systems Intelligence introduced by Hämäläinen and Saarinen and revisit Sun Tzu’s The Art of War. We extend the common picture of The Art of War from the static to the dynamic and find that Sun Tzu’s ideas of realizing opportunities by adequate timing represent Systems Intelligence being crafted by information centricity and unexpected methods. We suggest that this form of Systems Intelligence both realizes and requires early comprehension, ‘systems intelligent awareness’, borrowing from situation awareness concept but particularly contributing to creative work with personal emphasis. Characteristics of early comprehension in a simple multi-disciplinary team have been discussed as a prototype example.
Introduction

Where holistic systems thinking introduced by Churchman, Senge, and others (Churchman 1968, Senge 1990, Senge et al. 1994, Checkland 1999, Flood 2002) appears a contrast to isolated analytic thinking—Systems Intelligence (SI)
—reaches beyond both. SI was formulated for the first time by Saarinen et al. (2004b) and Slotte (2004) as intelligent behaviour in complex human systems involving interaction and feedback. The first thoughts on SI are described in Bäckström et al. (2003). Word for word, SI links intelligence with the system concept similar to that in the systems thinking referring to the dynamic complex wholeness of human thinking and activity whose emergent properties cannot be explained by regarding the properties of its parts alone. Further, according to Saarinen et al. (2004b), SI combines insights from a variety of disciplines and schools of thought having a particular inspiration in the work of Senge (1990) where the concepts of personal mastery, mental models, shared vision, and team learning are formulated, and where systems thinking is understood as the fifth discipline combining the four first disciplines. However, while the method in systems thinking is considered from a distance, SI assumes an observer to be an active part of it. According to Slotte (2003), the understanding of the concept requires understanding thinking as a process (see also Bohm 1996). Saarinen et al. (2004b) and Slotte (2004) find that SI is a key form of human behavioural intelligence, hitherto not formulated as such. There are several further interpretations and Bäcström (2004), Salonen (2004), and Vilén (2004), for example, emphasise social skills in SI. SI differs clearly from traditional intelligence concepts and adds both to emotional intelligence (Goleman 1995) and multiple intelligence (Gardner 1983).
Competition is an inevitable part of life whether we like it or not. The discussion of general principles in competition has always fascinated scholars and—like the development of SI— been motivated by the necessity of formulating practical advice for human activities. In the vast literature and tradition of strategy and decision making, the oldest text of the kind, Sun Tzu’s classic The Art of War has been translated and rewritten on several occasions (e.g. Sun Tzu 1910
, 1963, 1988, Sun Tzu and Sun Pin 1996, or Krause 2002). While little is known about the exact birth of the 25 centuries old text, the ideas have since been relatively well-analyzed in literature. Besides the natural interest in military history (e.g. Turner and Vandervort 1997), and modern military (e.g. Arm-San Kim 2002), The Art of War has been discussed in terms of business (e.g. McNeilly 1996), or in those of game theory (Niou and Ordeshook 1994), or e.g. with the emphasis on Taoism (cf. Zhuge Liang 1989, Cleary in Sun Tzu 1998). Analogies to the central tenets have been found in international politics (e.g. Barkawi 2004), in strategies of Japanese companies (e.g. Benjamin 1993), or even in evolution theory (Gammel and Hardy 2003). It has been used as a source of inspiration at a highly metaphoric level of SI by the present author (Knaapila 2003). Any gross comparison between ancient war and e.g. business is, of course, irrelevant. Based on contemporary understanding of strategy, much critique can be presented also when The Art of War is read at a metaphoric level (e.g. McCormick 2001 and de Man 2002). The text itself evidently contains peculiarities which have little value or cannot be understood outside their historic framework. Nonetheless, it is a marvel that this ancient book can give us what it does.
In this essay, some features of SI of Saarinen et al. (2004) which relate to rapid comprehension and intelligent action in competition are approached. We refer loosely to situation awareness (SA) (e.g. Endsley 1988, 1995) or situational awareness (e.g. Spick 1988) and team SA (e.g. Endsley 1989 and Salas et al. 1995) which are known as being important factors e.g. for the military (e.g. Kim and Hoffmann 2003, 2004), aircraft pilots (e.g. Spick 1988 and Schnell et al. 2004) or aircraft maintenance teams (e.g. Endsley and Robertson 2000). However, while SA is usually discussed as a factor to prevent erroneous actions in stressed circumstances that are externally regulated (e.g. aviation) or when otherwise a finite number of well-defined options exist, we outline a situation where complexities are faced in creative work with infinite initially unknown options. As a working method, the issue is approached by considering this in the terms of The Art of War. The competition is broadly understood as a system which occurs when we have something important to seize or when we are in danger. Similarly, the war is thought to reflect loosely a contemporary system which occurs within the minds of those who comprise the constituents of an organisation or within an individual (cf. Krause 2002). Where the previous authors considered e.g. game theoretic interpretation of The Art of War, we aim at a new insight, the first systems intelligent interpretation of The Art of War.
We are of course mindful of the cultural evolution that has occurred between the considered texts and therefore our hypothesis is that these sources have totally different character and give opposite advice for one in competition. For this reason, the issue of how to best interpret and analyze them in the context of the overwhelming differences is addressed. Furthermore, it is necessary to highlight which, if not all, aspects of The Art of War fail, particularly from the systems intelligent point of view.
We suppose that the SI discipline still benefits from seeking out analogies, as long as their original character is kept in mind. We are mindful of the risks and traps of this approach and underline that the same phenomenon may be discussed using different concepts but also the same concept (say the harmonic oscillator in physics) can describe phenomena which have nothing to do with each other. In order to avoid artificial narrow-mindedness, such a technique is used as a source of inspiration in many fields. One may refer for example to far reaching analogies between natural sciences and management in managerial cybernetics of organisation presented by Beer (1995), which are yet distinguished. We discuss The Art of War without any strict historic consideration.

Moreover, in this framework, we discuss SI in action and try to get a grip on whether The Art of War can contribute here, too, or not. The practitioner’s discussion is based on the experience in research work and organisations in multi- and inter-disciplinary natural sciences and technology, in Finland (Helsinki University of Technology and University of Helsinki), in UK (University of Durham), in France (European Synchrotron Radiation Facility), in Germany (Deutsches Eletronen-Synchrotron), and in Hungary (Budapest Neutron Centre) as well as with e.g. the University of Wuppertal, University of Groningen, University of Twente, and University of Coimbra, during 1997-2004 having included the work of around 60 co-workers from very different backgrounds and cultures. The individuals and interim organisations reveal the following properties: (i) Traditional intelligence or technical skills do not limit their performance, (ii) An early comprehension is impeded by a serious tendency to be swamped by secondary issues. Their success is determined by how they seize critical information (related to SA) and opportunities (related to SI), (iii) As organisations, they are relatively simple so that we may try to reflect some ideas without the serious expense of generality, important for the general reader and possible future extensions. In the appendix, we present further hypotheses and speculations.
Furthermore, throughout the essay, we exploit freely a few aspects originating from the extensive ideas of the premier lectures
, Philosophical Lecturing, given by Saarinen (Saarinen and Slotte 2003, Le Bon 2004) and a seminar given by Saarinen and Hämäläinen (Bäckström et al. 2003) at the Helsinki University of Technology in 2000-2002. In particular, given the discussed context, we try to absorb something about Saarinen’s idea for triggering a breakthrough requiring practical knowledge, openness towards others, and tuning to the (mental) upscale register. Further clarifications are made below.
In conclusion, the interpretation of SI made in this paper is much about SA, but SI links SA to a system and long-term work, and applies particularly when creating new, unthinkable options. The facets of The Art of War—the formation of opportunities and their use by means of adequate timing—are in agreement with this view of SI, while issues related to moral and relevance are troublesome. We suggest that The Art of War supports these actions emphasising unorthodox methods, adaptability, and information centricity. Unlike previous authors, we suggest that The Art of War sets an infinite number of strategies which all cannot be known equally by everyone or at any stage, which consequently renders a dynamic rather than a static ‘game is given’ character. Because the cultural and chronological differences between the sources are extreme, we suggest further that the nuance of SI already intuited in The Art of War supports the assumption that SI represents a part of fundamental behavioural intelligence, not restricted to the time or place. Furthermore, we suggest that a major practical obstacle of these actions lies in the difficulty in an early comprehension which may occur irrespective of traditional intelligence. Possibilities to overcome this problem by achieving ‘systems intelligent awareness’ are discussed and proposed borrowing tenets from SA, SI, and dialogue. We finally conclude SI to be a powerful tool in practice and valuable source of inspiration at any level, something which is by no means obvious or available in conventional university teaching.
Systems Intelligence and Situation Awareness
SA represents the detection of the elements in an environment, the understanding of their meaning and the projection of their status in the near future (Endsley 1988). In contrast, SI represents an individual’s higher level cognitive capacity. “By observing one’s own interdependence in a feedback intensive environment, one is able to act intelligently” (Saarinen et al. 2004b, p. XX
) [present author’s underlining]. Besides concepts familiar from systems thinking, like personal mastery and mental models, or the impact of thinking about thinking (cf. Slotte 2003, 2004, Bohm 1996), SI particularly realizes the systems concept where one, first of all, has the ability to see oneself in it, and, most importantly, to change it in an intelligent way with a pragmatic, active and personal emphasis. This is what we look for in The Art of War later on. As a framework to this emphasis, we present next selected notes on SI. Several generally essential aspects are avoided.
People’s ultimate aim is likely the good life, and their natural interests are likely in their families, friends, and values they believe in, respect and matters of which they dream. People become old, lose opportunities and die, which are good reasons to emphasise the good life here and now. It is plausible that in order to really behave intelligently, one must account for this ultimate timing problem. Also, in our understanding, the morals of SI (cf. Saarinen et al. 2004b) means referring to this issue in one way or another. Key ideas of SI, like perceiving a world through eyes of another person (Churchman 1968, Saarinen et al. 2004) are assumed to facilitate the consideration of moral issues.
At first sight, the competition or The Art of War do not fall well into the purview of seeking the good life or the moral of SI. However, the issue is obviously something highly personal and hard to conceptualise or approach, and this (i.e. the conceptualisation) cannot be our purpose. Rather, we might contribute to the possibility of living the good life by recalling change optimism (Saarinen et al. 2004b), good reputation, fair play, justice, and wisdom – and by encouraging and enriching friends and our beloved ones. We may discuss later how these aspects relate to the title of this paper. As the difficulties and opportunities of life can be extreme and unexpected, we feel that different approaches to these may give tools to unforeseen situations and indirectly help one to achieve or maintain what one really wants, and so avoid what one wants to avoid. SI, as we understand it, is clearly one tool for this purpose and discussion on SI in different unexpected contexts may enrich this tool and, we hope, make it even more personal and existential and thus strengthen one’s mental vehicles to answer how to achieve what one wants - rather than give ready-made answers as to what one should do to achieve what one wants or what one should want.
Thus, from moral point of view, a starting point of SI is an undefined target in the human system. This seems sound. Because SI comprises of an assumption where one is an active part of the system, the ‘system thinker’s’ advice outside reveals a different perspective and may seem useless inside (for someone placed within the system). However, the latter point is not necessarily true and the external view naturally enriches the internal one though the external observer may lack first hand information, which makes his position difficult. Compared to systems thinking, the view of SI seems more challenging: In other words, a Chief Executive Office (CEO) and an analyst have different views on the company and while the work of an analyst is important, it is the work of CEO which is vital. Note that this refers also to the dialogue concepts of Slotte (2003, 2004) where it is described that dialogic systems have no strict target in advance but rather find their targets themselves.
Fundamentals are not directly referred to in Saarinen et al. (2004b) where SI is a multi-disciplinary subject and the underlying principles arise from several disciplines. SI seems underpinned on psychology in order to probe human behaviour and mathematics in order to avoid any slippery slopes of reasoning, misunderstandings of statistics or mixing of correlation and causality. SI emphasises personal characteristic in a way which is hard to conceptualise but the address of conceptualisation of what is hard to conceptualise such as ‘thinking about thinking’ or ‘existential view’, or claims that cannot be proven either true or false is yet clear and we may recall e.g. Russell and ‘the questions to which no definite answer can be given is what is called philosophy’ (Russell 1959, p. 155). Furthermore, SI in art has been discussed by Pakarinen (2004) and Akkanen (2004) elaborating general principles far beyond the ordinary.
In short, it seems clear to us that Saarinen et al. (2004b) and Slotte (2004) are not only applying SI on a wide front but they are also building it on the tradition of various sciences and art in a novel way without any artificial axioms or restrictions. Recognizing this, we find it a particular strength of SI and a requirement for widespread applications and understanding. It is plausible that it is the multi-theoretical approach that provides new insights for multi-disciplinary work. On the other hand, this appears a challenge from the attitudes and communications point of view and therefore skilful execution of SI must be performed. Obstacles in mutual communications may lead to a situation of the blind leading the blind, common in multi-disciplinary work. One may neither feel comfortable with respect to the primary message, if one finds lapses -no matter how secondary- in details related to one’s specific field, which in our experience is one of the starting points of vicious circles in attitudes of multi-disciplinary work. However, we believe that these issues are carefully accounted for by Saarinen et al. (2004b).
SI is pragmatic and applicable by definition (Saarinen et al. 2004b). In applications, SI occurs as a success of the system (Slotte 2003) and the applicability of SI in astonishingly various situations is unquestionably reflected by the present paper collection as well as in Hämäläinen and Saarinen (2004). However, at first sight, this seems to contradict to the generality aspect and directly useful methods are expected to be case sensitive. Again, as discussed above, concepts for use—but no ready-made answers how to use or for which to use them—are dealt with. We assume that this is the fact which renders generality possible. Furthermore, we assume that the lack of those answers is essential for innovation and creative thinking and problem solving.
The application of SI seems to imply that practitioners are able to master their everyday field, broadly understood. We have previously interpreted that in the systemic approach this is actually always true, because one may always define the limits of one’s ‘home ground’ where one is the only master (Knaapila 2003). So, SI would not take the place of professional skills, but rather would add to them. Consequently, if one always masters the ‘home ground’, one can always benefit from SI, no matter what kind of skills one has. Surprisingly, this implicit idea of SI seems to actually relate to the fundamental idea that everyone is able to make significant things in their life (Heidegger 1993).
In competition, SI is assumed to benefit more the weaker party, although the parties are not understood as concrete well-defined objects, and working best when one is initially competing against all odds. It is not possible to win without any strength –miracles do not happen– but we assume that there are strengths that may not be observed in too brief or in too narrow-minded consideration. Unsurprisingly, this goes back to both Senge’s idea of the least obvious highest leverages (Senge 1990) and Saarinen’s idea that everyone is more than outwardly seems.
Given the mentioned phenomenological assumptions, we suggest that SI provides a particular benefit and competitive advantage when considering both long-term general preparation and the problematics of short-term ‘thousand-dollar opportunities’. Over a short period, one cannot either get any crucial advantage by training oneself a little more, or there is simply no time to do that. The exploitation of this opportunity might be understood as a higher order change which is illustrated as an awakening by Saarinen et al. (2004b). This hypothesis seems paradoxical: The underlying work behind the opportunity is decisive but the opportunity was clear-cut in a very short period only. In other words, we would suppose that one may create ‘higher order change’, the awakening, without being beforehand aware of either its exact nature or how to elaborate it.
The questions involved have been posed in the lectures of Saarinen (Saarinen and Slotte 2003) who illustrates those metaphorically in ice-hockey, a naked archetype of competition. A player must train himself his entire career but he, at best, has only a few seconds to make a crucial goal to win the Stanley-Cup. The chain of events requires SI revealing the following characteristics: (i) The long-term training is imperative but a player is not aware how to make the decisive goal, (ii) During the seconds for scoring, he must read the game and his relations to this system without any options for further considerations whatsoever i.e. he must reveal SA, (iii) According to Saarinen, however, a still third crucial factor is required: A player must trust that he will be able to be win in the very beginning, although he cannot know exactly how to elaborate his career and nothing about how make the very crucial goal. Otherwise, he would never start training. So, in order to be a decisive player when winning the Stanley-Cup, he must have magnificent long-term skills to create himself an opportunity to play in final but without the correct timing in scoring he still misses out on that.
In order to probe distinction between ‘traditional’ intelligence and SI in competition ‘against all odds’, we refer to another prototype of competition: chess against a computer. Although chess contains enormous amount of possible situations, it is –after all– a well-defined ‘solvable’ system. Chess players face two problems: Again, they may train whole their life but in the game itself they cannot learn any more. Moreover, against the computer’s analytic superiority any analytic intelligence or memory of the human being –no matter how good– has no chance whatsoever. Emotional or any part of multiple intelligences may not help either. The fascinating question is how we could explain the fact that a human being has still been able to play against computers, superior in traditional reasoning, without referring to SI. We cannot give a definite answer but we may refer to Garry Kasparov, who was still able to play against a computer and who is evidently familiar with his ‘home ground’. Interestingly, the first sentences reflect the nuance of systems thinking while the last one that of The Art of War, our specific topic:
”Man will have to accept that using the specific faculties of the human brain is not the only way to solve intellectual problems. … Chess is initially a logical, calculating, mathematical game that makes use of the left side of the brain. But as a player becomes stronger he is using more and more faculties that are located in the right side hemisphere. …Against the computer … I have to rely completely on my experience and intuition, to try to probe for long-term weaknesses rather than to launch aggressive attacks.” 
 (Underlining by the present author)
Within this general phenomenological framework, we set the hypothesis that ‘timing’ is based on the overwhelming experience, but is executed in an intuitive or instinct manner. This seems very problematic even in phenomenological discussion. Unsurprisingly, experience is known to support SA (e.g. Endsley and Robertson 2000) but the difference between ‘professional’ and ‘SI’ experience is obviously blurred. The ‘instinct’ part in timing is obviously hard to conceptualise and instinct actions are difficult to probe using the tools of SI, like dialogue, either. This also contradicts any higher order cognitive capacity. How does this ‘instinctive’ timing differ from the strategy of an ambushing crocodile? Crocodiles with narrow genetic programming may not easily elaborate opportunities or new strategies but it may well be that the intuitive timing is anything but a higher order cognitive capacity. Nevertheless, its efficiency in action may not be underestimated recalling that SI occurs as success of the system (Slotte 2003). Secondly, how can our phenomenological view on SI add anything to SA which is so rigorously understood (e.g. Endsley 1995) and so minute experimentally verified (e.g. Endsley and Robertson 2000)? We might say that the research of SA reaches its best when concerning the prevention of errors and accidents, while SI, in our interpretation, is built on the idea of creating opportunities and breakthroughs. Of course, preventing errors is vital and like Nuorkivi (2004), we could exploit SI to this direction as well. From our point of view, situation-aware persons or organisations do what is planned or set in advance but, roughly speaking, nothing else. Whereas, system intelligent persons or organisations do not do just what is planned, but far more than what is thought to be possible. Moreover, SA is implicitly built on the idea to serve the system (e.g. aviation companies), while SI serves rather an individual. Further, SA refers to the near future, while our interpretation of SI is a continuum where both long and short-term actions are important.
In conclusion, although we cannot get a grip on all the roots of SI here, it is plausible that SI works. SI seems very useful when we, on the one hand, face overwhelming complexities and when we, on the other hand, must react rapidly to them. This requires both SA and intelligence in one form or another. We feel that in competition in diverse creative projects this problem is paramount.

The Art of War
“Systems thinking starts when a person looks at the world through the eyes of another person.” (Churchman 1968, cf. Saarinen et al. 2004b, p. XX
)

“Learning to see war thorough our enemies’ eyes is a vital first step. But Sun Tzu reminded us that ‘knowing thyself’ is just as important to victory.” (Basrawi 2004 on the western world, p. 26)
The Art of War (e.g. Sun Tzu 1910, 1963, 1988) contains thirteen interrelated chapters of planning, competitive actions, competitive strategy, positioning, opportunity and timing (force), control (emptiness and fullness), managing direct conflict, flexibility (variation in tactics), manoeuvring, types of competitive situations (terrain), competitive conditions (nine grounds), destroying of enemy’s reputation (attacking by fire), and gathering intelligence. The nuance varies from translator to translator. According to Krause (2002), the essence of the book includes ten principles for competitive success: Learn to fight. Show the Way. Do it right. Know the facts. Expect the worst. Seize the day. Burn the bridges. Do it better. Pull together. Keep them guessing. The critical question is whether these ideas and SI have anything in common. If positive, this might loosely support the assumption of SI as a form of fundamental human behavioural intelligence, not restricted to the place, application, or time. We may put first a brief attention on the Way which seems to represent a 25 centuries old version of the shared vision of systems thinking (cf. Senge 1990).
“The Way means inducing the people to have the same aim as the leadership, so they will share death and share life, without fear of danger” (Sun Tzu 1988, p. 43)
“The Way means humanity and justice.” (Du Mu (803-853) on The Way in Sun Tzu 1988, p. 43)

“If the leaders can be humane and just, sharing both the gains and the troubles of the people, the troops will be loyal and naturally identify with the interests of leadership.” (Jia Lin (Tang Dynasty, 502-556) on The Way in Sun Tzu 1988, p. 43)
Having recognized a kind of tentative connection between the two, we may give our next attention to the text as a whole. The Art of War synthesises the in-depth experience of conflicts, the oriental philosophy of its time, and the assessing relative probabilities of specific outcomes of actions but of course, as a major failure, (or an obvious characteristic) it lacks of any modern science of probability and statistics. The central tenet of The Art of War is that the competition is won by an organisation or a person who, first and foremost, has the greatest competitive advantage, and who, secondly, makes the fewest mistakes. This outcome is based on an idea where human resources surpass inhuman ones. Previously, the greatest competitive advantage had been interpreted as systemic and the avoiding mistakes as a precisionist’s attitude (Knaapila 2003). This reflects the interpretation of SI vs. SA as well. In other words, with SI you win but if you still lose, with SA you are not in peril.

According to Niou and Ordershook (1994, p. 166), Sun Tzu’s general intent is to analyze the diversity of inter-dependent choice situations in warfare and to deduce efficient strategies – plans of action that lead to victory, broadly defined.
“The best strategy, then, is to use superior positioning. After this, use diplomacy. After that, use military force as a threat. Only after all else has failed, attack your enemy.” (Krause 2002, p. 24)

“The superior militarist foils enemy plots, next best is to ruin their alliances, next after that is to attack their armed forces, worst is to besiege their cities.” (Cleary in Sun Tzu 1988, p. 2)
“If I first occupy constricted ground [then] I must block the passes and await the enemy. [But] If the enemy first occupies such ground and blocks the defiles [then] I should not follow him, [But] if he does not block them completely [then] I may do so.” (Sun Tzu 1963, X/V)

“If you know others and you know yourself, you will not be imperilled in hundred battles, if you do not know others but you know yourself, you will win one and lose one, if you do not know others and do not know yourself, you will be imperilled in every single battle.” (Sun Tzu 1988, p. 82)

Where the normative best is the win without a battle, the second passage represents Sun Tzu’s list of options in strategy and the third one, quoted by Niou and Ordeshook (1994, p. 166), in tactics, and refers to the solving a sequential game. It is noteworthy that in many ways, The Art of War deals with tactics alongside strategy. Note also that in systems intelligent interpretation, strategy and tactics depend on the system limits. The fourth well-known passage sums up the consequences and here the advice is to know yourself before you know others (cf. Gammer and Hardy 2004). Niou and Ordershook (1994) argue that Sun Tzu intuits the implications of the contemporary theory of conflict, game theory (see e.g. Ordeshook 1986), and that The Art of War anticipates the concepts of dominant, minmax, and mixed strategies but fails to account the full implications of the notion of equilibrium strategies. These authors further find that The Art of War intuits a partial resolution of 'he-thinks-that-I-think' regresses but remains vulnerable to a more complete strategic analysis.
It seems thus plausible that The Art of War is surprisingly much about elements of the game theory (Niou and Ordeshook 1994) and less about business (e.g. McNeilly 1996, see critical notes of de Man 2002). However, both sources implicitly approximate Sun Tzu’s world to be a static game where the number of possible moves is limited, given, and known by everyone. Such being the case, The Art of War would give little to SI.
In contrast, according to Cleary (Sun Tzu 1988, Zhuge Liang 1989), this would be a simplification and the thread in The Art of War is to understand the text at all its levels. Different nuances appear when reading The Art of War in different circumstances and modes and the classic seems to grow wiser as we grow wiser, more useful the more we use it. Evidently, ‘terrain’, ‘territory’, ‘road’, or ‘weather’ are meant to be taken broadly. Cleary (Sun Tzu 1988, Zhuge Liang 1989) emphasises further that in the ancient Chinese school (cf. The philosophy of warfare of Zhuge Liang, 1989) The Art of War is meant to be read by putting yourself in everyone’s place, an approach having thus a probable phenomenological analogy with systems thinking (Churchman 1963, Saarinen et al. 2004b). However, where oversimplification of Sun Tzu’s experimental advice forms the first trap of interpretation, mystification forms another. The Art of War is about war and experimental human competition and action, rather than about philosophy or mythology.
The Art of War –Systems Intelligent Approach
This paper avoids many intriguing perspectives such as Taoism underlined by Cleary (Sun Tzu 1988, Zhuge Liang 1989) or continuous improvement and continuous change, and the relations to Japanese management styles discussed by Krause (2002). Rather, we try to touch upon a 100-fold improvement of SI discussed by Saarinen et al. (2004b) and thus extend the view of The Art of War. Alongside the content, we start the systems intelligent interpretation by putting attention on the structure reflecting the ‘working methods’ behind The Art of War, a perspective mostly omitted in previous work on The Art of War.
The investigators of SI use fascinating methods, such as Philosophical Lecturing (Saarinen and Slotte 2003) and dialogue (e.g. Slotte and Hämäläinen 2003) having simultaneously in-depth view on topics like game theory (e.g. Saarinen 1977 or Ruusunen et al. 1991). These authors say that their methodologies have strong impact on SI. Their specific methods are known to be highly successful when triggering off creative initiations and movement of thought and we counsel readers to gain more information on these and thereby deepen their understanding of SI.
We suggest that the structure and nuance of the ‘working habits’ of The Art of War fit well in the purview of SI, perhaps better than many an other. We still continue to underline that The Art of War is not to be considered as a historic reference here. Shall we note some phenomenological similarities between methodology of The Art of War and SI of its original authors? Obviously, both approach the machinery of human behaviour and thinking in general. Both are presumably based on in-depth personal experience in practice and emphasise a pragmatic touch but not at the cost of generality. Furthermore, Sun Tzu didn’t write himself but the book depicts a compilation of discussions. As a consequence, in our opinion, The Art of War reveals a ‘discussion like’ character, especially when presented with the reflections of ancient interpreters representing shifts in interpretation (Sun Tzu 1988). This character, the structure of interrelated mutual chapters (except that of gathering intelligence) and an undefined target (except victory) seem to relate the text to dialogic characteristics of SI (Slotte 2004). Furthermore, it is conspicuous that both SI and The Art of War utilise metaphors in thinking, aiming at crystallising the essentials into a few well-developed sentences taking care when using these separately from original context. We interpret that both sources try to generate the audiences’ own thinking rather than provide off-the-rack answers.
When considering the Chinese treatise The Art of War, it is useful to contrast it with related historic sources of inspiration of thinking as well, especially von Clausewitz’s characteristically ‘western’ classic On War (e.g. von Clausewitz 1989). The thesis of On War is that strategy cannot be reduced to a formula. Detailed planning in human systems fails, due to the inevitable frictions encountered: chance events, imperfections in execution, and the independent will of the opposition. Unsurprisingly, like Sun Tzu, On War presents the human elements crucial: leadership, morale, and the instinctive savvy. According to On War, one cannot expect a plan of operations to survive beyond the first contact with the enemy but think only the broadest of objectives. Von Clausewitz emphasised seizing of unforeseen opportunities as they arise and did not understand strategy as a lengthy action plan but as the evolution of a central idea through continually changing circumstances. In our opinion, these are the fundamental outcomes of On War that can be discerned in The Art of War. However, because of its age, structure, and philosophic nuance, we find The Art of War far easier to read at a metaphoric level. Paradoxically, it possesses nevertheless the strong practical grasp and touches on a topic arousing such practitioners’ interest which pure oriental philosophies can never attain.
Like The Art of War, On War is widely studied in military history and Drake (1999), for example, addresses the social theorisation of war in terms of analysis from attempts to develop a sociology of war on the basis of the classic theories of von Clausewitz (and others). Outside this, On War has been discussed early (see e.g. Koenig 1963) and in versatile contexts (e.g. the work of Bertram and Sharpe 1996). According to Von Ghyczy et al. (2001, pp. 1) a nineteenth-century Prussian general teaches ‘everything’ to a twenty-first-century executive about business strategy.
Unsurprisingly, there are numerous authors who note that On War is not critically understood among bestsellers and that business is never war, even metaphorically speaking. Rogers (2002), in turn, questions the belief that von Clausewitz maintained that ‘a genius rises above the rules’. He demonstrates to the contrary that, in von Clausewitz’s view, a good theory could and should describe rules of universal explanatory (though not prescriptive) value, while the statement ‘a genius rises above the rules’ actually denies the utility of theory. So, according to Rogers (2002) successful practitioners violate only the incorrect or oversimplified theories. They succeed because they understand the true rules better than ‘blinkered’ theorists who – in the context of the military - try to explain the phenomena of war e.g. without taking account the impact of moral forces.
Morals and Relevance

Besides the age the weakest link between SI and The Art of War is clearly how The Art of War meets the morals of SI, closely related to its relevance. In other words, how war, broadly defined, should be addressed. In an excellent analysis on SI, Ollila (2004) underlines the disinterested nuance of SI and Handolin (2004), for example, finds justice an essential component in systems intelligent rewarding. We conclude that the practitioner’s high morals represent the key issue of SI. First, we may ask how the moral issue in The Art of War is linked to its original forum, if it is still recognized.
Surprisingly, in his modern military interpretation, Arm-San Kim (1994) argues that The Art of War is still recognized as a valuable source book by the modern military and its military value lies in the distinction between total and limited war with both limited and unlimited objectives. According to Arm-San Kim (1994), the former is represented by Clausewitz while Sun Tzu’s thoughts on military tactics duly emphasise the short duration of war, a characteristic of limited war in modern times, and the statements such as ''To win a war is important, but it is no good for it to be prolonged'' and ''When a war is prolonged, weapons become obsolete and troops dispirited'' can be interpreted as an emphasis on limited conflict in terms of its objectives and duration and avoiding devastation which can be neither justified politically nor accepted morally. Arm-San Kim (1994) argues further that these facts show the value of the thoughts of Sun Tzu applied to a modern limited war system. So, at first sight, Sun Tzu seems to reveal higher morals than his western counterpart. We shall next ask how morals are connected to the generalisation of The Art of War.
According to McCormick (2001) (see also de Man 2002) any generalisation of The Art of War to the business environment is questionable (as expected). McCormick finds Sun Tzu’s way of thinking far too sinister in order to provide metaphors relevant to today’s business environment. In particular, two central tenets –warfare and deception– are found to be irrelevant in light of current business practice. McCormick argues that Sun Tzu is far from the problem outlined in the Prisoner’s Dilemma (e.g. Axelrod 1984) where honesty maximises profit. Of course, business is about the creation of value, whereas war is about destruction or at best zero-sum reorganisation of the existent value. Business is naturally a continuum while war is a one-time transaction. Likewise, according to Fischer (2004), SI in business relies on process thinking. Elsewhere, Niou and Ordeshook (1994) find that the deception meant more to Sun Tzu than one of randomising one’s choices. They found this problematic, because the deception –the strategic manipulation of information– results easily in circular reasoning when each knows that other is trying to deceive. They also find that The Art of War does not give a complete explanation to this. Indeed, it is easy to see that Sun Tzu’s ideas of strategic assessment include notorious methods, Trojan Horses.
“Assess the advantages in taking advice, the structure you force accordingly, to supplement extraordinary tactics. … A military operation involves deception. Even though you are competent, appear to be incompetent. Though effective, appear to be ineffective. … Use humility to make them haughty.” (Sun Tzu 1988, pp. 48, 49, and 53).
It is clear that the criticism of McCormick (2001) is correct. Niou and Ordershook (1994), too, show that it is the constant sum game which Sun Tzu understood best. The issue ought not to be oversimplified, however. The idea of knowing while being unknown, a deception of a kind, should be revisited in the light of philosophy of the time (Cleary in Sun Tzu 1988). Also, Niou and Ordeshook (1994) argue that by means of the ‘expect the worst’ basis Sun Tzu provides selected tools for achieving equilibrium and for taking advantage of an opponent who fails to act accordingly.
We might speculate whether there is a difference between morals and relevance. Companies obviously benefit from increasing markets which helps everyone in the area, a situation which refers to McCormick’s ‘win-win’ transaction. However, they also do their best to increase their market share and seem keen to outsell their competitors, which in turn refers to Sun Tzu’s ‘win-lose’ transaction. We might also ask whether the metaphoric war may be thought to be about the creation of (metaphoric) political value, and thus related to the win transactions at abstract level.
Obviously The Art of War seeks the victory –as does the game theory of Ordeshook (1986)– so that it appears morally questionable but how this aspect relates to SI. We obviously recognize that win-win and win-lose transactions are related to the system considered. By redefining the system, we may find somebody who loses or we may consider a group including winners only. When 'playing chess', one may win the game in a traditional sense. However, if one is playing with one’s young children, one may want to give them a winning edge, create joy for everyone, and thus have a win in a less narrow-minded context. So, the game can be understood both as a win-lose or win-win transaction by rethinking the limits of system and understanding one’s position in it. This is presumably what the systems intelligent interpretation of SI morals in competition is partly about. When considering the practitioner’s morals, we may also note that (i) people are not interested in creating value for everyone and (ii) they find high morals where they themselves win.
We conclude that The Art of War cannot withstand a close inspection from ethicists and secondly that discussion about any direct relevance to the contemporary would be foolish. The Art of War does not meet disinterested morals but does not deserve gross oversimplification either. Rather, its nuances relate to human situations where hostile and competitive aspects cannot be ignored. At best, such attitude may help us to see disinterested ethics elsewhere and thus warns us to avoid challenges of the world. Apart from the moral problem, given the circumstances, The Art of War still appears wise. Technically, The Art of War touches upon seeing the world thorough the eyes of another person. The nuance of seizing time relates to the central facet of the good life. Its ideas appear less destructive than could be imagined (Arm-San Kim 1994). The ultimate win is what is achieved without a battle and competition for its own sake (without benefiting from it) is described to be stupid, risky and costly. In other words, “People can get caught in systems which serve nobody’s interests.” (Saarinen et al. 2004b, p. XX
). It is advised not to push a desperate enemy but to leave a way out – which is obviously also a long-term calculation. One’s own constituents are advised of a threat like one’s own family. In a deadly situation, one is advised to tell them they may not survive. While dying men had no value to Sun Tzu’s army any more, they still deserved to hear the truth.
Finally, we note that, surprisingly, neither Arm-San Kim (1994) nor McCormick (2001) find The Art of War out-of-date because of the huge cultural evolution and difference between the ancient Chinese and the modern Anglo-American culture, matters which could well be their primary criticism.
System Concept

Besides morals and relevance, the second critical question in a systems intelligent interpretation of The Art of War concerns the system concept. Obviously, The Art of War does not formulate any modern system concept (or use it in thinking) but –based on intuition and experience– we may ask how far it goes. Does the idea of complete estimation (Krause 2002 p. 10), for example, relate to assessing systemic features? We propose that The Art of War goes some way towards the system concept. Niou and Ordeshook (1994) find that Sun Tzu realized how the complete specification of the strategic structure includes realizing the moves available in nature. He was then aware of the limits of the strategic structure defining the system. Also, it seems plausible that Sun Tzu knew of an idea to test the system and intuited that the wholeness is more than sum of its parts.
“I spar with the enemy to determine what he will defend and when he will attack” (Krause 2002, pp. 48)
“The troops of those skilled in leadership are like the “Simultaneously Responding” serpent. The “Simultaneously Responding” serpent lives in the mountains of Chang. If its head is threatened, its tail will swiftly attack. If its tail is threatened, its head will attack. If its body is threatened, both head and tail will attack at the same time. In the same way, the goal of leadership is to make soldiers think and fight as one team.” (Krause 2002, p. 88)

According to Krause (2002), The Art of War includes the idea of the natural organisations that, first and foremost, exits to serve a limited purpose thus revealing (systems) limits. Secondly, these are information-centred seeking high quality information. In our opinion, this implicitly refers to the assumption where an observer is located inside the organisational system. Combined to Sun Tzu’s central idea of the interplay of assessing and control (by means of initiation and strong and weak points) – this could be interpreted as a situation where one is (i) a part of an evolving system, (ii) able to recognize it, and (iii) able to conduct it to the desired direction.
“What does it matter if a competitor has greater resources? If I control the situation, he cannot use them. To get control, seize something your competitor wants or needs. … The less a competitor knows about where you intend to focus your attention, the stronger you are. If he must prepare defences at many points, because of limited resources, your competitor will be weak everywhere.” (Krause 2002, pp. 116)
Thirdly, a natural organisation is highly flexible and adaptable. Also, a person in this organisation is highly adaptable. This seems to refer further to the dynamic system and its members' ability to change it. Furthermore, Sun Tzu does not consider collective decision making that could be mixed with SI (cf. Slotte 2003) and also understands that a member of a system cannot control it overwhelmingly. Therefore, we feel that Sun Tzu was not too far from the starting assumptions of SI and we may next try to seek SI of one kind or another in The Art of War.
Opportunity and Timing, and How They Are Crafted
It is an intriguing belief of military historians that the interplay of transient opportunities and sudden accidents have dramatically changed history, sometimes arbitrarily but sometimes driven by individuals being in a correct place at a correct time (see e.g. Cowley 2001). In terms of Saarinen et al. (2004b) or Senge (1990), these events would correspond to the change of the system or the least obvious leverage, respectively. In terms of systems engineers, we might refer to bifurcation, for instance. The way towards this problem was taken already in ancient China.
“Hostile armies may face each others for years, striving for the victory which is decided in a single day.” (Sun Tzu 1910, XIII/2)

We suggest that The Art of War intuited SI in the terms of opportunity and timing. We find that Sun Tzu’s key advice to recognize and create opportunities within time and maximise their value by recognizing most adequate moments to exploit the opportunities and also acting at these very moments is systems intelligent. In this interpretation, Sun Tzu approaches the problem of Saarinen’s ice-hockey player and Senge (1990)’s highest least obvious leverage. Unsurprisingly, the high level of opportunism and tactical timing has been quoted in an analysis on Honda by Benjamin (1993). Two fundamental advantage situations are observed.
In the first case, one is able to comprehend how the system is evolving but not being able to control it. In this case, however, one is able to act intelligently in terms of adequate timing. This refers to the central facet to win without fighting. This refers to the skilled ancient warriors who were not victorious through infinite wisdom or boundless courage but seized the moment and won when victory was still easy (Sun Tzu 1988, p. 2) and did what was great when it was still small. Moreover, by waiting for the enemy’s vulnerability, they indeed triumphed (e.g. Krause 2002, p. 32).
 “In ancient times, those known as good warriors prevailed when it was easy to prevail” (Sun Tzu 1988, p. 82)
In the second case, one is not only able to comprehend how the system evolves and utilise the appearing opportunities at the correct time but one is also able to change the system and create opportunities to use at the correct time. This refers to the second central facet of achieving control by initiation. This refers to the skilled warriors who moved their opponents and did not allow the opponents to move them (e.g. Krause 2002, p. 44). See the last citation in previous section. In short:
 “For a skilful commander, momentum is like a drawn crossbow and timing is the trigger which will release the bolt with deadly accuracy. So, a great warrior creates momentum, then, at the right moment, he hurls his troops at the enemy like rolling round rocks down the side of mountain.” (Krause 2002, p. 38)
As we provocatively propose that the ideas of 25 centuries old text represent SI in action, we are not able to address and overcome the moral and relevance issues, as discussed above, and the hypothesis ought to be criticised from this base. Instead, we are far more interested in how Sun Tzu thought of realizing these ideas in practice recalling that any SI must be realizable. In other words, if Sun Tzu does not give adequate tools to a contemporary practitioner, we have not recognized any relevant SI.
As an answer, we put forward that The Art of War accounts five main factors which are interrelated to the presented (tentative) systems intelligent actions and facilitate their realisation.
1. Knowing the facts and adequate preparations form the base. Sun Tzu assumes that one is a professional and keen to improve one’s skills at all times. This factor is not a tool to execute above systems intelligent actions but their pre-requisite. It is also our previous assumption about SI. The Art of War does not suggest how to use a sword but how to use brains. We turn next on Sun Tzu’s ‘tools’ which, in our interpretation, render both the creation and recognition of opportunities possible and facilitate their execution by means of appropriate action at the correct moment.
2. The first tool comprises of foreknowledge. The Art of War has an entire chapter dedicated to information and disinformation, and the described actions lie in gathering intelligence and their execution requires as much foreknowledge as possible. The last passage on p. 13 introduces the situation of this chapter. Obviously, foreknowledge of a system does not necessarily lead to the creation and utilisation of opportunities and does not realize actions but it renders them possible and probable. In gathering intelligence, Sun Tzu shows himself to be an experimentalist and no mystic.
“Foreknowledge cannot be gotten from the ghosts and spirits, cannot be had by analogy, cannot be found out by calculation. It must be obtained from people, people who know the conditions of enemy” (Sun Tzu 1988, p. 168)

At first sight, this seems to refer to the idea of Saarinen et al. (2004b) whereby most people would change their actions, if they knew the larger picture. However, these ideas are not consistent because, in Sun Tzu’s problem, the specific emphasis does not lie in the distinction between the small and large picture but between the late and early picture. SI does not include disinformation either, although a systems intelligent ice-hockey player may still bluff the goal-keeper. So, Sun Tzu’s view of foreknowledge may not correspond to the general guidelines of SI but it is in agreement with the concept of SA - it is clearly understood that the most useless and expensive information is what is out-of-date. Unsurprisingly, Niou and Ordeshook (1994) find that Sun Tzu’s idea of choosing a strategy with foreknowledge of an opponent’s choices is advantageous in any case regardless of whether the opponent is aware of this or not. Instead, these authors put their criticism on Sun Tzu’s inability to react in the situation where both sides feed each other false information in complex cyclic reasoning, i.e. The Art of War suggests double agents but not triple agents, and so forth.
The ideas of spies presumably do not meet with high moral standards but we might still speculate whether they refer in Senge’s terms (Senge 1990, Senge et al. 1994) to the inquiry or advocate mode. We find –loosely speaking– that Sun Tzu is a profit seeking person, a character related to the advocate mode but he is wise enough seeking profit using the nuance of inquiry.
“One cannot use spies without humanity and justice, one cannot get the truth from spies without subtlety. This is a very delicate matter indeed.” (Sun Tzu 1988, p. 170)
3. Throughout The Art of War there is one outermost practical advice for success: The tendency for favouring early activity and avoiding delays. This seems Sun Tzu’s second tenet how to approach the opportunity problem. In other words, the natural counterpart of early knowledge is the early action. This obviously does not mean slapdash work but an early start. Simple methods do not mean dummy ones either. That is to say: “Organisational behaviour can be improved enormously by simple, even trivial means.“ (Saarinen et al. 2004b, p. XX
)
“Thus, though we have heard of stupid haste in war, cleverness has never been seen associated with long delays” (Sun Tzu 1910, II/5)
“When you do battle, even if you are wining, if you continue for a long time, it will dull your forces and blunt your edge.” (Sun Tzu 1988 p. 57)
“The most important success factor in competition is speed. Simple methods are effective and inexpensive. Try them first. If they do not work, you have still time to try something else. Staying on step ahead of the competition is worth more than any other advantage. When you are ahead, the competition must react.” (Krause 2002 p. 113)

We may interpret delay as a situation where one temporarily looses a grip on the system. The third passage, on the other hand, relates also to an idea of controlling the system and creating opportunities.

4. We argue that Sun Tzu’s third and most sophisticated tool to execute the opportunity timing problem comprises of adaptability, flexibility and ability to exploit new, unforeseen methods and unthinkable ideas. We find this is an area which is barely found in SA literature and where the SI of Saarinen et al. (2004b) can particularly contribute. In The Art of War, this means the use of normal (cheng) and extraordinary (ch’i)
 forces which are interpreted e.g. as direct and indirect (Sun Tzu 1910), orthodox and unorthodox (Sun Tzu 1988) or expected and unexpected (Krause 2002). The levels of operations are blurred and translators refer to unexpected ‘methods of attack’, ‘tactics’ or ‘strategy’, which, as we have noted, do not yet disturb but favour systems intelligent interpretation. In short, according to Sun Tzu, the use of the unexpected is the way how to win against all odds. Survival is based on the expected while triumph is based on unexpected.
“Those skilled at unorthodoxy are infinite as heaven and earth, inexhaustible at the great rivers.” (Sun Tzu 1988, p. 95) The executive who is skilful at using unexpected tactics has infinite resources” (Krause 2002, p. 40)
According to Saarinen et al. (2004a), the assumption on the static solution is the trap of systems thinking while SI is implicitly based on dynamicity. The critical questions with respect to SI are whether the orthodox-unorthodox problem refers to static or dy​namic characteristics and whether it has any phenome​nological analogy to mental, perceptual, and behavioural change discussed by Saarinen et al. (2004b).
When Niou and Ordeshook (1994) analyzed the unexpected tactics (or strategy) of The Art of War in terms of game theory, they found that Sun Tzu’s tactics are unexpected if one thinks one’s opponent does not anticipate it and if one’s opponent thinks that one is unlikely to use it. In particular, they found that in order to maximise the unexpected character one indeed needs to follow Sun Tzu’s advice to randomise choices to keep the enemy guessing. As a criticism, these authors found that The Art of War does not give an exact guideline when one should use the minmax strategy which maximises our gain (or minimises the maximum loss) and when to use a mixed strategy which minimises one’s loss to an equally skilful opponent and takes advantages of his mistakes.
This makes perfect sense but is also a trivialisation. Because game theory seeks to isolate general principles of strategy when the outcomes of one’s choices depend on what others decide, it may implicitly assume that everyone is equally aware of their mutual interdependence, which, however might violate the systems intelligent interpretation. However, as also suggested by Niou and Ordershook (1994, p. 172), an alternative way of interpreting the unexpected is to regard a strategy as unexpected whenever one’s opponent does not know whether it is possible or feasible. As this interpretation implies open dynamic characteristics, it would clearly fall better into the purview of SI. In other words, in unexpected game theoretic chess, one’s opponent does not know one’s next move, while in unexpected systems intelligent chess he knows how to move pawns only.
We support this assumption further by making the following observations, which are quite natural from a systems intelligent point of view. First and foremost, Sun Tzu definitely means that there are nominally two tactics types but they form an infinite number of options for one to select. No tactics are always either purely expected or unexpected but the reality lies in their combination. We propose that not only the previous interpretation of the unexpected, but also the infinity of options implies dynamic, rather than a static ‘the battle is given’ picture.
“There are not more than five cardinal tastes (sour, acrid, salt, sweet, bitter), yet combinations of them yield more flavours than can ever be tasted” (Sun Tzu 1910, V/9)
“There are not more than two methods of attack, but these two in combination give rise to and endless series of manoeuvres.” (Sun Tzu 1910, V/10)
Even if the options were set out at the beginning, Sun Tzu implies that anyone cannot get a grip on them (even afterwards) and everyone is not equally familiar with them (Krause 2002, p. 48). The last point obviously agrees with the game theoretic interpretation where one tactics is known and another is unknown by opponent. We may also interpret that a piece of advice where no successful tactics will ever be repeated as such (e.g. Sun Tzu 1988, p. 112) refers to the case where the opponent learns from it and thus, it is initially assumed that the opponent had not been familiar with its feasibility. This is, of course, a speculation but it does not disagree with the previous proposal.
“All men can see the tactics whereby I conquer, but what none can see is the strategy out which victory is evolved.” (Sun Tzu 1910, VI/27)

“Do not repeat the tactics which have gained you one victory but let your methods be regulated by the infinite variety of circumstances.” (Sun Tzu 1910, VI/28)

This interpretation contradicts the static assumption of Niou and Ordeshook and business interpretations (McNeilly 1996). We do not criticise them at all but underline that it is a new insight which is provided here. Furthermore, this interpretation expands the view of The Art of War related to the Japanese continuous improvements tradition (e.g. Benjamin 1993). Altogether, our interpretation rather, touches upon that of Zhuge Liang (1989) where the combination of speed and unexpectedness are understood to reverse otherwise insurmountable odds. Furthermore, when realizing an infinity of available options, we seem to have a phenomenological connection with the idea of comprehension the 100-fold improvement possible (Saarinen et al. 2004b). Again, this does not mean that one could necessarily create an opportunity of a 100-fold improvement but comprehending this is one crucial prerequisite and critical when executing suggested systems intelligent actions. Otherwise, an ice-hockey player would never begin his training program in the first place.

5. While the first three tools are technical and may reveal external character, the last major vehicle to execute the opportunity timing problem is, as SI itself, personal and existential. We find that according to Sun Tzu selfishness type traits and cowardice, respectively, prevent one from recognizing subtle features in complex systems and acts at the appropriate moment.
“There are five dangerous faults which may affect a general: (i) Recklessness, which leads to destruction, (ii) cowardice, which leads to capture, (iii) a hasty temper, which can be provoked by insults, (iv) a delicacy of honour which is sensitive to shame, (v) over-solicitude for his men, which exposes him to worry and trouble.” (Sun Tzu 1910, VIII/12)
In The Art of War, this is contextually related to the adaptations section. Elsewhere in The Art of War, particularly the loss of emotional control is understood as a major handicap. Unsurprisingly, The Art of War is full of advice to recognize and utilise these faults, especially anger, of the opponent, which can be clearly recognized as an opportunity too.
We cannot know what Sun Tzu exactly meant with ‘the dangerous faults’ but we note that according to Saarinen et al. (2004a) a systems intelligent person has (at least) the following traits: (i) Ability not to ignore (less obvious) possibilities, (ii) ability not to fear the system, (iii-iv) ability not to be provoked. It seems to us that the observations of these sources do not totally disagree. The last section, on the other hand, touches closely upon the timing problem and also, the last section is interpreted so that excessive worry about popularity makes one hesitate at the critical moment which is in agreement e.g. with the notes of Cao Cao (in Sun Tzu 1988, p. 129). Characteristically, Sun Tzu believes that one can and one should improve one’s traits. This does not seem to disagree with the change optimism of Saarinen et al. (2004b). Finally, we note that the execution of all Sun Tzu’s ideas, and thus also tentative SI, do not underestimate the very basics of human welfare. “Take care of your health and avoid stress, consolidate your energy and build up your strength.” (Sun Tzu 1988, p. 153)
Towards Systems Intelligent Awareness
So far, we have concluded that SI linking a system and intelligence adds to traditional thinking and practitioners’ traditional skills and proposed that Sun Tzu’s opportunity and timing problematic represent SI. Next, we naturally ask how this relates to the contemporary practice. We believe that SI in the discussed opportunity-timing problem makes sense. Unfortunately, we also know well that the serious difficulty of this problem still lies in practical realisation of the timing or the 'instinctive' part of suggested systems intelligent behaviour making its value questionable.
When Endsley and Robertson (2000) studied aircraft maintenance teams, they made a distinction between technical skills, decision making, and SA, and found that most errors pointed to a lack of SA rather than poor decision making or technical skills. Based on our experience in research and research teams we have noticed something astonishingly similar. To make a phenomenological distinction between SA and SI in general, we propose that valuable initiatives and new observations are stuck and most delays originate from a lack of their intersection, that is to say systems intelligent awareness. This is obviously hard to illustrate. Keeping the characteristics of suggested SI in mind, we believe that the ‘instinctive’ savvy may be phenomenologically discussed and the timing problem considerably enhanced by getting a grip on not only the larger, instead of the limited picture, but the essence of the larger one as early as possible, although the further detailed consideration is still required to clarify the complete picture. In other words, although the system—Columbus’ journey to America—is always complex, its essence —Columbus’ egg— can be trivial, not yet visible. Its early comprehension, however, can be extremely important. The Chinese would say that knowing after seeing is not worthy to being called knowing, and comprehension after action is not worthy to being called comprehension (Sun Tzu 1988).

Figure 1. Systems intelligent awareness and a 100-fold improvement. Analytic intelligence may need minutes to tackle the statement but SI needs only seconds. Adapted from the website 6.

Figure 1 is a statement and reasoning of the age of Canadians and tries to approach an anatomy of what is the quantum in comprehension early on the thinking and acting of (i) an individual or (ii) a group (e.g. in science like physics). We are mindful of the gross over-simplification of the example and that the consideration of an isolated event contradicts the holistic character of SI and that the choice of Canadians may sound like an artificial human system. However, we do this by concluding some elements based on the practitioner’s experience on what is common in versatile holistic issues, not by trying to apply an over-simplified concept to the complexities. Also, this is by way of a phenomenological illustration only. A systems intelligent group is assumed to consist of systems intelligent members and, therefore, it is important to consider both the individual and the group separately. SA of individuals does not necessarily result in team SA. Correspondingly, systems intelligent individuals are not assumed necessarily to form a systems intelligent group.
In the simple consideration, an individual faces a statement that all Canadians are the same age. This represents a very frequent situation (e.g. in science) to which one must react swiftly without time for external help. At first sight, the induction containing 14 steps seems to prove the statement that all people in Canada are the same age. In order to say whether this statement is correct or not, an analytic way of thinking considers the steps of induction, one by one, trying to isolate the inconsistency. Despite all the triviality of the reasoning, some time, e.g. two minutes, is required, and it may not be self-evident to everyone where the fallacy lies. In contrast, in a systems intelligent consideration, no time, or e.g. two seconds, is required and it is immediately obvious and apparent that (i) all people in Canada are not same age and (ii) this –first of all– is the most useful fact while the analysis of fallacy is of the secondary importance. In our interpretation, this is in a certain agreement with an idea of a 100-fold improvement in the SI of Saarinen et al. (2004b). We propose that this touches also upon both Saarinen’s considerations of ice-hockey as well as Sun Tzu’s ideas of critical information, quick results, not prolonged activity (Sun Tzu 1988, p. 57-58), and the idea to use simple methods after which there is still time to do something else, should they do not work (Krause 2002, p. 113). SA researchers would refer to missing critical information due to distractions (Endsley and Robertson 2000).
1. We claim that much time in creative projects (e.g. in science) is wasted when people are facing their everyday problems and bogged down in the secondary details, important but not paramount, without recognizing them as secondary. Phenomenologically, we propose that the individual’s SI in opportunity/timing problem manifests itself as an intuiting, a quick and correct guideline to the complex problem even without the detailed understanding at the given time, and – on the other hand – when several alternative approaches are available, as a habit to use quick and inexpensive (and most probably efficient) methods first. In other words, it is important to investigate the collisions with elks and it is wiser to drive slowly at night, but, at the very moment you face an elk on the road, it is vital put on the brakes.
2. We suggest further that the SI of early comprehension of an individual relies roughly on two factors. First, is an experience taken from real life. A person has been in Canada and experimentally knows that everybody there is not same age, a fact that cannot be overthrown. This corresponds to Sun Tzu’s first hand information. However, in real life it is likely that one’s experience is incomplete – one is likely to have visited many countries but not necessarily Canada or an ice-hockey or chess player may have played a large amount of games but definitely not all. Second, if one has not visited Canada, one may still rely on his ‘instinctive’ savvy which suggests that a country where everybody is of same age does not make sense, although it would be theoretically well possible that a group of people of same age would decide to form their own country.
3. We may note that in the outlined picture, a systems intelligent person may not only arrive at the correct solution a hundred times quicker than a person who considers the analytic solution but one may do this without being familiar with either the intimidate details of analysis or the theory about the country founded by a group of people of the same age at that time. So, one may not give a complete analysis about Canadians at the beginning but it may happen that a competitor, who is otherwise equally skilful but not systems intelligent, may not give either the complete analysis or a correct answer (in seconds) and is stuck in secondary details which are nothing but secondary, because the proof is false and the theory of same-age Canadians nonsense having thus little value even for the sake of perfection.
4. We can of course criticise this not only because of simplification but we may also say that rapid comprehension is important in stock markets or ice-hockey, but the intimate consideration has an intrinsic value e.g. in sciences. However, although comparison is irrelevant, when considering competition, getting a grip rapidly on the essential is the decisive factor in sciences as well—to present a complete analysis is naturally far easier after having a reasonable hypothesis of the outcome.
5. We can present more serious criticism. At first sight, ‘instinctive’ awareness benefits from strong experience. The more one plays ice-hockey or chess the more sensitive of reading the game one is expected to become. However, experience may also lead to the too facile choice. Intuition may lead to rapid comprehension but this fails, when the reality is counter-intuitive. How could one develop an experience, because new and unforeseen things cannot be known from experience? How could one improve the ability to respond in an ‘instinctive’ way, because one acts most likely based on one’s past experience and, for a new situation, any relevant experience may not exits? In Sun Tzu’s terms, one cannot compete against unexpected tactics. We can obviously say that with systems intelligent awareness we refer to the distinction between the core idea and the secondary details and the core idea can well be counter-intuitive as such. Still, we cannot give the requisite answer how to respond to the counter-intuitive situation and Sun Tzu cannot either. Unsurprisingly, Niou and Ordeshook (1994) find that Sun Tzu’s analysis of unexpected strategy fails by not taking into account cyclical reasoning i.e. the opponent’s ability to establish the same (unexpected) strategy. On the other hand, in our interpretation, Sun Tzu sets an infinite number of options. As a consequence, one may thus (in principle) always establish a new situation and surprise the opponent. At first sight, this interpretation is more about Saarinen et al. (2004b)’s change optimism than ‘the battle is given assumption’, traditionally connected with The Art of War. Perhaps, a counter-intuitive core idea or unexpected opponent might thus be approached by seeking an analogy from Saarinen who suggests that people can react to unforeseen opportunities better and quicker, if they have anticipated and thought about a large amount of imaginary prospects and future plans. Saarinen says that one has far wider options if one has not artificially excluded them beforehand. In order to face the ‘unexpected opponent’ we should thus be broadly-minded and tend to think the unthinkable as a habit.
Finally, we observe that although a rapid comprehension relates to ‘timing’ in the previous discussion, it can also be understood as an ‘opportunity’. This selection is to emphasise a distinction between long-term (preparation) and short-term (realisation) actions. We note also that, by the use of ‘instinctive savvy’, we are by no means referring to a ‘do first, think afterwards’ practice but, like in SA, comprehending a system so that it renders early actions possible, if they are vital. Without this, it would not be possible to recognise their possible vitality.

Team Systems Intelligent Awareness?
Next, we consider a meta-level multi-disciplinary team working to get a grip on the age of Canadians. The prototype starting point is a team of 14 people and their leader. The task is not considered independently by 15 people, but rather it is divided so that everyone has one single step to consider. Nobody is familiar with the work of the others and the leader is not familiar with the whole chain either. This may easily happen in natural sciences and e.g. theoretical, computational and experimental work may not necessarily form truly independent parallel studies. Such a team represents an organisational system where its members are clever but where the system with its bad leadership, that is to say lack of SI, causes mediocre results and, almost as a rule, a swamping of questions of secondary importance. When good results are achieved under bad leadership, they are – to our mind – many times achieved notwithstanding, rather than due to, the system and arise from the extreme commitment of some members. This wastes time and resources hugely. Breakthrough results remain unattainable but neither the talent nor diligence is the bottleneck. Needless to say, the members’ good life is barely promoted either. When Endsley and Robertson (2000) investigated team SA in aviation, they found the phenomena general for a wide variety of industrial settings. Similarly, we believe that our observations may be more general.
Team SA represents the degree to which every member possesses the SA required for one's own responsibility (Endsley 1989). We propose that this works so far as the goals and objectives are ‘known’ and regulated, while the situation is more complex when working with an ‘unknown’ subject. In the best case in our example where everybody does perfect work, 13 people may claim that their work supports the hypothesis that all people in Canada are of the same age while only one would say his work was not supporting the statement. If one person in aviation says that according to his observations set and well-known standards are not met, everyone is assumed to take this seriously. Instead, if little is known about the Canadians in advance, it is (paradoxically) likely that the 13 other experts do not really care the work of this one member as long as they know that their own work is correct. Obviously, they feel even better when they know that 13 of 14 persons support their result, although they are not familiar with the work of others. Furthermore, it is even more likely that a person, say a CEO of a company, who use the results of 14 experts, is not familiar with their work at all but the only thing he can do is to conclude that 13 experts from 14 support the idea of the same age Canadians and presumably this must be the case, especially when lots of time has been used to work out the individual steps. Now everybody has done his own work correctly. A leader has formed a group and divided the tasks for appropriate members, the members have done perfect science, and the CEO has made the most natural conclusion.
Where an individual is swamped over a long time by details without comprehending the essence, or the distinction between primary and secondary issues, the best outcome of the team may be that they mostly support the idea that everyone in Canada is of a same age but the opposite result cannot be excluded either. Both unsatisfactory results illustrate root causes why opportunities are scattered and why timings fail in science. We cannot make a comparison to other practitioners of SI but we would not be surprised if they were recognized as something comparable.
We suggest that there are a few solutions to avoid this result. (i) First, an individual or a leader of project, or a CEO, can be technically highly skilful, a person who sees the fallacies in seconds and is familiar with all the work and inter-connections although would not do it personally. Obviously, this works only in rather simple cases. (ii) In realistic cases, an individual or a leader may not be extremely good in analytical reasoning or familiar with all the branches of the work but he may be otherwise perfectionist who knows that devil is in the detail. An individual works day and night and after a long time reaches the correct analysis. A group leader does not suggest anything about the age of Canadians until waterproof evidence exists for or against it. These kinds of people are valuable and in this case good work is made. In Sun Tzu’s terms, they are the skilful warriors who make the fewest mistakes. However, this can take a disturbingly long time. The CEO may terminate the project and the opportunities are barely met. Competitors can be far beyond. (iii) Thirdly, an individual or a group may reveal SA and SI. But how? We suggested above that an individual might improve his ability to see the essence by means of improving his technical skills and sensitivity for the unexpected. In contrast, if everyone in the team already performs his duties well, it may not improve the team’s performance where everyone still improves their own technical skills.
1. SA researchers would give technical tools to help the system. Endsley and Robertson (2000) found that tools to improve team SA are (i) improved information flows and (ii) improved ability to properly utilise the information within and across the teams. They observed that teams need to share not only data but also higher levels of understanding of its significance for goals. Tools, like shared mental models, improve communication and SA everywhere. However, compared to aviation, the problem in our scientific team work is the unknown or fuzzy goal. Methods can be so specialised that no foreman can either truly help or give relevant feedback. The training to recognize something which the team is approaching for the first time is obviously intricate.
2. SI researchers would give personal tools to help the individuals. Like an individual, a group can improve its SI by means of Saarinen’s way of independent thinking including imagination, inquiry mode, new perspectives, reading beyond the obvious, a break-through insight mentality, and humbleness in the face of paradoxes. We have noticed that if the group is skilful with a few of these tools and if the information flow, point (1), is adequate, the group may reach an attitude where it can swiftly recognize counter-intuitive facts even when members are not familiar with the fields of others. Such a group may actually learn to improve its awareness or at least maintain a positive drive which clearly facilitates ‘systems intelligent awareness’. In accordance with Saarinen’s ideas, we believe that individuals do have new perspectives, they are able to read beyond the obvious, and they definitely would like to a grip on the truth. If the group cannot absorb this potential and is stuck in secondary issues, there can be manifold technical reasons for that, such as delays in communication or gaps in organisation – say there is nobody working with steps 5 and 6. However, again, the human factors are decisive also in bad situations. A major handicap terminating new perspectives and faith in possibilities still lies in broadly defined egoistic and selfish attitudes.
3. We finally propose that Slotte (2003, 2004)’s ideas of dialogue represent an ideal tool to probe situations where one in fourteen represents the different (but crucial) view. In consensus or group decisions, the majority would easily win out. According to Slotte and Hämäläinen (2004), dialogue aims at a far deeper need than bare consensus, investigates and does not defend assumptions, searches underlying structures, and allows different viewpoints, while not defending personal viewpoints. Slotte’s ideas are clever but created for long-term processes. However, in our experience, their nuance does not work only when constructing understanding within time but helps indirectly also when rapid action is needed. Realizing the possibility of inquiry approach alone facilitates rapid comprehension and things like fairness, the ability to listen, and the ability never underestimate anyone, presumably both represent and support SI in an early comprehension. When considering ‘Canadians’, we may not immediately visit Canada, which takes both time and money. It is very difficult to question the statement itself either. Understanding this takes time and the individual’s early comprehension requires a high SA. Instead, seizing a counter proposal presented by another person usually never requires either time, or money or extraordinary skills. This, unsurprisingly, on the one hand, approaches every day’s good life – fair play, respect, justice, and wisdom, the moral of SI, and, on the other hand, is highly useful. This is what to do when “somebody presents an astonishing proposal” (Saarinen et al. 2004b, p. XX
).
Conclusions
Systems Intelligence (SI) invented by Saarinen et al. (2004b) and Slotte (2004) represents behavioural intelligence linking the concepts of ‘system’ and ‘intelligence’. Compared to the systems thinking, SI has a personal and existential emphasis. It adds to one’s technical skills rather than supplanting them and emphasises a good life and high morals. As a general framework, selected features of SI have been discussed as to how the notion of living a good life should be taken into account in pragmatic work, what the relationship is between traditional skills and SI, and how SI relates to situation awareness (SA) in competition. We find that SA is implicitly mostly built to prevent errors and serve the system. Instead, we interpret that SI rather creates opportunities and serves an individual and by so doing potentially groups and organizations.
In this paper, SI has been probed by means of and parallel to the classic text of Sun Tzu’s The Art of War, freely reflected by our experience and previous interpretations of this text. The moral and contemporary relevance of The Art War have been unsurprisingly found troublesome. Therefore, the text fails from the systems intelligent point of view. The text contains peculiarities which have nothing to do with SI. 
Nonetheless, The Art of War paves a way towards a human system concept and anticipates one form of SI by considering the recognition and creation of the critical opportunities and their maximal utilisation by means of action with adequate timing. It is suggested that Sun Tzu’s tools facilitate this kind of realisation of SI and include flexibility, adaptability, and information centricity by means of unexpected methods, the continuous gathering of intelligence and the general tendency to act early and avoid delays. In our interpretation, Sun Tzu implies that the critical moments of efficiency take place before ‘ordinary’ intelligence has mapped out the description of the situation. 
In contrast to previous authors, we particularly point out that The Art of War sets an infinite number of options with which everyone is not equally familiar. This contradicts the ‘battlefield is given’ assumption but both views seem to be in-built. This also emphasises the possibility to take big leaps instead of continuous improvement, many times connected to The Art of War. However, although Sun Tzu’s ideas in SI appear sound, their practical value is questionable not only because of cultural differences. We find that they are vulnerable, if we cannot address SA like rapid comprehension in practice. Therefore, a brief compilation of this problem based on the practitioner’s experience is presented. An individual and a team in science are used as prototypes and certain occasions where traditional intelligence is not a bottleneck but does not yield satisfactory results either are discussed. The combination or intersection of SA and SI, that is to say systems intelligent awareness, is suggested to play a role in early comprehension and action. We anticipate that SA, SI, and dialogue both represent and support these actions. Borrowing ideas from them might be one way how ‘contemporary warriors’—without extraordinary wisdom or courage—can make themselves invincible.
We find it very useful to discuss the issue of SI by means of The Art of War. When consideration is accomplished with care and a not too far-reaching interpretation done, we find that such an extraordinary change of perspective falls well into the purview and working methods of SI. We also believe that suggestive analogies between SI and The Art of War support the assumption of SI as a key form of human behavioural intelligence, not restricted to the place or time. We have not completely elaborated these aspects or yet exploited them in practice, but we definitely will.
Appendix:

We make finally the following hypotheses: (i) The intersection of SA and SI plays a major role also in the realms where SA is not conventionally considered. (ii) Arrogance, bigness, and an authoritarian environment can prevent rapid comprehension so that this not only cause accidents but also prohibits creativity. This, however, should be taken broadly as artificial constraints of the human system. This may be understood in a way how Saarinen et al. (2004a) define 'systems dictatorship'. (iii) This can occur irrespective of traditional skills and intelligence.
According to Saarinen et al. (2004b), Ms. Rosa Park refusing to give a seat to a white man in a Montgomery city bus in 1955 was a trigger to change of race distinction system in USA. These authors find this to be related to change optimism, an inherent part of SI. In present terms, Ms. Park realized the essence that was not obvious for all, i.e. the iniquity of race distinction. We may imagine her to have been a person who would have been realized the essence of Figure 1, too.

We shall further refer to a case where a 14-years old girl attended a general annual meeting of Ericsson in Stockholm in the mid 1990’s and asked what the reason was why Ericsson did not produce cell phones young people liked to use while its rival Nokia did?
 She was ignored and laughed down. A few years later Nokia attained dominance as the most profitable telecommunication company and most valuable company in Europe, while Ericsson had became unprofitable. Can this anyhow ever relate to SI? Is Ms. Rosa Park vs. a 14-years old girl a totally ridiculous comparison? Surprisingly, this may relate to SI. The inventors of SI say that SI started as an effort to combine Saarinen’s Philosophical Practice with Hämäläinen’s systems research (Saarinen et al. 2004b). We remind the reader that the first developing line, according to our understanding, relates also to Saarinen’s impact on the leadership of companies like Nokia. For example, Woods (1998) says that Nokia provided Saarinen an ideal test lab for his ideas. Some related ideas may thus play a role in this field. On the other hand, any further discussion here would be fuzzy and foolish. The reasons for the developed bias between these rivals of that time were, of course, extremely manifold (as were as well the inter-dependencies in race distinction of US). We may imagine turning points but hardly probe them outside the physics laboratory. Nevertheless, we may make qualitative notes based on fragmented public information. First and foremost, in this era (1995-2001) the mobile phone section of Ericsson was first valued highly. There was no doubt that the company was full of the most talented people and its tradition and power in areas of technology, finance and leadership were highly rated while Nokia’s history as a multi-business company was very different. The company was recognized to be on a winning streak in the development of phones based on non-domestic standards (see e.g. Funk 1998). However, despite all traditional competence to beat one’s rival the outcome was different. Then, in 2001, when the tides were turned, there was little discussion on technology or finance but things like ‘arrogance’, ‘waste of time and resources’, and ‘huge mistakes’, a nuance which may be observed in the media of the time, see references
,
 inter alia. After four years, the tide has instead turned against Nokia’s models. This time—we do not yet know—we are keen to see whether journalists will use the word ‘arrogance’
 less.

Besides speculations, strict examples are called for. In particular, we ought to give an unambiguous example how a group gets can be essentially blind even in the case where the highest standards of scientific consideration are involved. There are examples where a traditional intelligent group in authorised circumstances fails to rapidly recognize the fallacies which would well be obvious to an individual and we might provocatively refer to e.g. ‘scientific’ socialism (see e.g. Chalyan 1988) which was once so widely studied at universities but whose scenarios appear quite different today. Instead, we refer to the largest scientific fraud ever which took place in 2000-2002 in physics and nanotechnology at Bell Labs
 (cf. Vilén’s (2004) notes on the work in Bell Labs). We find this a particularly good example for several reasons. First, this is the research area of a current author who is familiar with the questions involved. Furthermore, the physical society obviously includes people who reveal distinguished ‘traditional’ intelligence. Any fraud in physics is of course pointless, because it is revealed by experiment sooner or later. The phenomena in many fields are hard to reproduce exactly, but the physical phenomena must be reproducible within limits of error. Apart from this, a German physicist of Bell Labs produced almost a hundred extremely distinguished but totally fictional articles mostly in journals like Nature reporting on the discoveries in nanotech such as a single molecule transistor. In the end, this fraud escalated to the mad degree where the exactly same figures were accepted to present different physical devices and phenomena. Astonishingly, it took still several years until anyone dared to use common sense as with the Emperor’s New Clothes. At that moment, the absurd construction collapsed in weeks.
Several sources have discussed how and why these authors perpetrated the fraud
 but little is discussed about how and why this was not recognized already at the very beginning or even after, say, fifty fictional publications. We claim that because the authors came from the most distinguished laboratory of the field having exceptionally high recognition, nothing was questioned even though the result seemed to contradict known physics. Instead, prestigious physicists all over the world fawned around the group of ‘the forthcoming Nobel Laureates’ providing award after award and invitation upon invitation, while none wondered why the results were not capable of being reproduced, or how this group could write an article every eighth day. Notwithstanding all the analytic intelligence and all the professional skills of the physical society, it proved to be helpless to quickly realize a quite primitive fraud. It is frightening that none of the highly intelligent referees or highly skilful editors of the journals of the day, of the highest scientific standards, could not recognize it. We find that this is a very good example why to exploit SA related ideas of SI.
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Do something before it exists. Sense something before it becomes active.








Plan what is difficult while it is [still] easy. Do what is great while it is [still] small.








In: Raimo P. Hämäläinen and Esa Saarinen (eds.). 2004. Systems Intelligence – Discovering a Hidden Competence in Human Action and Organizational Life, Helsinki University of Technology: Systems Analysis Laboratory Research Reports, A88, October 2004.








In game theoretic chess your opponent does not know your next move.


 In situation aware chess he knows your last move and guesses the next one.


 In systems intelligent chess he knows how to move pawns only.





According to Churchill, “The first duty of a university is to teach wisdom, not a trade;, character, not technicalities.” (Winston Churchill. House of Commons, September 19, 1950) This sums up what the teaching of Systems Intelligence is much about








Situation awareness prevents errors. Systems Intelligence creates opportunities.


Situation awareness serves the system. Systems Intelligence serves an individual.





Plan what is difficult while it is [still] easy. Do what is great while it is [still] small.





In game theoretic chess your opponent does not know your next move.


 In situation aware chess he knows your last move and guesses the next one.


 In systems intelligent chess he knows how to move pawns only.





Statement S(n): In any group of n people, everyone in that group has the same age.


The conclusion follows from that statement by letting n be the number of people in Canada.


Proof of Statement S(n):


� HYPERLINK "http://www.math.toronto.edu/mathnet/falseProofs/guess19.html" �Step 1�: In any group that consists of just one person, everybody in the group has the same age, because after all there is only one person.


� HYPERLINK "http://www.math.toronto.edu/mathnet/falseProofs/guess20.html" �Step 2�: Therefore, statement S(1) is true.


� HYPERLINK "http://www.math.toronto.edu/mathnet/falseProofs/guess21.html" �Step 3�: The next stage in the induction argument is to prove that, whenever S(n) is true for one number (say n=k), it is also true for the next number (that is, n = k+1).


� HYPERLINK "http://www.math.toronto.edu/mathnet/falseProofs/guess22.html" �Step 4�: We can do this by (1) assuming that, in every group of k people, everyone has the same age;, then (2) deducing from it that, in every group of k+1 people, everyone has the same age.


� HYPERLINK "http://www.math.toronto.edu/mathnet/falseProofs/guess23.html" �Step 5�: Let G be an arbitrary group of k+1 people;, we just need to show that every member of G has the same age.


� HYPERLINK "http://www.math.toronto.edu/mathnet/falseProofs/guess24.html" �Step 6�: To do this, we just need to show that, if P and Q are any members of G, then they have the same age.


� HYPERLINK "http://www.math.toronto.edu/mathnet/falseProofs/guess25.html" �Step 7�: Consider everybody in G except P. These people form a group of k people, so they must all have the same age (since we are assuming that, in any group of k people, everyone has the same age).


� HYPERLINK "http://www.math.toronto.edu/mathnet/falseProofs/guess26.html" �Step 8�: Consider everybody in G except Q. Again, they form a group of k people, so they must all have the same age.


� HYPERLINK "http://www.math.toronto.edu/mathnet/falseProofs/guess27.html" �Step 9�: Let R be someone else in G other than P or Q.


� HYPERLINK "http://www.math.toronto.edu/mathnet/falseProofs/guess28.html" �Step 10�: Since Q and R each belong to the group considered in step 7, they are the same age.


� HYPERLINK "http://www.math.toronto.edu/mathnet/falseProofs/guess29.html" �Step 11�: Since P and R each belong to the group considered in step 8, they are the same age.


� HYPERLINK "http://www.math.toronto.edu/mathnet/falseProofs/guess30.html" �Step 12�: Since Q and R are the same age, and P and R are the same age, it follows that P and Q are the same age.


� HYPERLINK "http://www.math.toronto.edu/mathnet/falseProofs/guess31.html" �Step 13�: We have now seen that, if we consider any two people P and Q in G, they have the same age. It follows that everyone in G has the same age.


� HYPERLINK "http://www.math.toronto.edu/mathnet/falseProofs/guess32.html" �Step 14�: The proof is now complete: we have shown that the statement is true for n=1, and we have shown that whenever it is true for n=k it is also true for n=k+1, so by induction it is true for all n. 








Do something before it exists. Sense something before it becomes active.











� 	http://www.systemsintelligence.hut.fi/


� 	http://classics.mit.edu/Tzu/artwar.html


� 	http://www.esasaarinen.com/luennot/?sivu=tkk&kieli=en


� 	http://www.research.ibm.com/deepblue/meet/html/d.1.6.html 


� It is not clear how these terms should be translated. In our phenomenologic discussion it is important to note that the terms are mutual. Cheng/ch’i maneuvers were employed by Chinese to expose adversary vulnerabilities and weaknesses via cheng for exploitation and decisive stroke via ch’i. It is not cheng or ch'i. It is cheng and ch'i. See e.g. http://www.belisarius.com/modern_business_strategy/richards/chi_and_cheng/cheng_and_chi.html


� 	http://www.math.toronto.edu/mathnet/falseProofs/index.html


� 	http://www.arbetaren.se/2001/14/a-ekonomi.html,


� 	http://netscape.businessweek.com/magazine/content/01_14/b3726075.htm , ”Why Ericsson is bleeding.”


� 	http://www.guardian.co.uk/business/story/0,3604,475998,00.html, “Ericsson should follow Nokia’s lead.”


� 	� HYPERLINK "http://netscape.businessweek.com/technology/content/apr2004/tc2004047_7054_tc119.htm" ��http://netscape.businessweek.com/technology/content/apr2004/tc2004047_7054_tc119.htm�


	“Looking beyond Nokia’s bad news”


� 	http://publish.aps.org/reports/lucentrep.pdf


� 	http://physicsweb.org/article/world/15/11/2





�Korjaa kappale


�Korjaa viite absraktiin kokonaisena, jos tarpeen, tai miten parhaaksi näet. Sivunumerot ainakin tarvitaan. Abstraktin kai pitää toimia omana kokonaisuutena ilman muuta kirjaa, muuta tekstiä tai viitelistaa.


�Sivunumero?  = ensimmäisen kappaleen ensimmäinen sivu, oletan. (Olen katsonut versiota 04-06-04, joka oli kotisivulla vielä 15.8., joten en tiedä onko lopullinen versio aivan samanlainen)


�Korjatkaa sivunumero = ekan kappaleen eka lause kappaleessa, jonka otsikko alkaa sanalle "Seeing...", oletan.


�Korjatkaa sivunumero. = ekan kappaleen kappaleessa, jonka otsikko aolkaa sanalla "Key Ideas..."


�Korjatkaa sivunumero = ekan kappaleen kappaleessa, joka alkaa sanalla "The Moral..."


�"Examples..."


�Eli sivut.


�Sivut


�sivut


�sivut


�sivut


�sivut






