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Messaging for Engineering supports efforts by the engineering communities to communicate more effectively about the profession and those who practice it for Improving Public Understanding of Engineering, which presented the results of a research-based effort to develop and test new ideas. They have to use more effective messages about engineering and marketing. This brief theoretical survey summarizes progress in implementing said messages, but also recognizes that there is potential to galvanize additional action and thus suggests specific steps for major players in the engineering community to continue and build on progress to date[endnoteRef:1]. The use of word “message” here is conditional. Such a message could be a simple short definition or reference of a project or an event in connection therewith. A number of institutions have either directly used or adapted their messages and taglines. „Definition (and description) of a problem is far more essential than its solving, which could be just a matter of mathematical and experimental skill.“ [footnoteRef:1] [1: 	Author	National Academy of Engineering
Title	Messaging for Engineering: From Research to Action
Publisher	National Academies Press
Release Date	June 21, 2013]  [1:  Albert Ainstein, The Evolution of Phisics, 1938] 
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When we are looking for financing of business venture and describe an event of interest for our activity, we have to define primary at least two different kinds of activities of one class for which this analyses refers to—more general one, (RM) Risk Management in the investment activities, and another one—more specific, in this cased relating to an investment project, (FM) Financial Modeling of cash-flows in a business plan for capital investment. For both we define two participants, an investor and the decision maker, the Developer ( D ) and a specialist from the advisory community who is to create the concept and appropriate computer model of the project, the Proficient ( P ).
In a linguistic informal description, spoken or written by D  in human language and for use of people, some words are applied as no defined terms. Every one word has some meaning for us which guides us in its application. As common the word is, the more associations it triggers in us, and more entrenched its importance. Therefore, when one gives definition of a common word with the hope that we will observe it, we can be sure that this will not happen and we will be guided to a large extend by what our minds discover in their associative stock. How could you define something that everyone already have a clear idea for it? The only way is if you can somehow explain that your word is a technical term only and should not be mistaken with the word from everyday speech with the same spelling.[footnoteRef:2] [2:  It is therefore in all our publications and project documentation to put reference links to external sources; thus we achieve adequate understanding of important terms. ] 

The words with fixed meaning could form most different complicated elements of the thinking and though we could “feel that they are correct”, we ask ourselves could they be vindicate logically. This is the purpose of the formulation services. The conclusion is artificially according to the description in the message, and its specific purpose is to achieve the same effect, but using a logical structure with methods are not only clear but also very simple. P  should construe artificial mathematical structures. In this case the words are divided into two classes – such, which meaning is fixed and invariable, and one, which meaning will vary (those are no defined terms). In order P to make this way mathematical assessment, modeling and treatment, the words of the first class must be set somewhere outside the environment of this activities. These words build up a hard framework and accrete structure of the system; after then the construction is completed with material which could defer. This is a part of the attempts in mechanizing the thought processes for obtaining reasoning and its expression by words, and therefrom to pass along to the axiomatic thought[footnoteRef:3]. In the century of computerization and globalization, of Internet and Google, it becomes mandatory, as well as the consequence of ambiguities and uncertainty of the description by words from the spoken language of metalogical expressions. [3:  It had begun to be formed since ancient times by Aristotle with a systematic of syllogisms, and Euclid – of the geometry. Long after them, in XIX century, the English logics: the creator of Boolean algebra, George Bool, and Augustus de Morgan, are classified strictly deductive reasoning in patterns.] 

Discussion of the need for mathematical modeling of the description of events in order to manage them started at the end of the first half of the last century.[endnoteRef:2] Over the past ten years, however, due to the developments of technologes and financial markets, their use becomes unavoidable necessity. [2: 	When a situation, as the complexity of its structure and because of the apparent evolution can not be contained by ordinary means, the participants are asked to investigate this situation as in their specialty explore natural phenomena, and to propose solutions. Creation of theory of situation requires the creation of an abstract model, which properties are identical to the properties of the object. The model allways is mathematical, so as the particular problems in nature are transfered into mathematical categories. In scientific and technical analysis is good to have an electronic machine to entrust the creation of the model. When we observe its operation and direct them in the right request, we will find the answers to all complex issues, because we have made the model.
“Bulletin of the Association of Political Economy”, Paris, March 1959.] 
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Simple Formal Systems (later for simplicity we will escape the attribute “simple”) exist, work and result on one level. Often the formal systems are built up exactly by this consecutive way of stratification as hierarchical levels. 
Formal system here is one which has a formal language, composed by symbols like figures, number of formulas They are applied in the business plan, built up though combinations of financial rules and mathematical relationships and set of axioms in such a way that to meet with the requirement that be a decision procedure for deciding whether the calculation of the financial parameters of the system involved is well formed or not, and whether the system reflects adequacy a non-formal description of the engineering project by means of spoken/written language. More specifically, and in other words for a deeper understanding, a formal system ( I ) creates isomorphism, which reverberates the real word of a venture in our brain through symbols, both describe one and the same performance. The symbols play quasi-isomorphic role of the objects and thanks to them we can think. Thus it is transmitted information from D   P and in contrary D   P . The questions are at what level is the layer where is created the isomorphism, and is that the layer on which will be modeled the system for planning and optimization. The word “isomorphism” is used when two complex structures can be set in accordance to each other such a way that to each part of one structure (linguistic described by D  ) corresponds part of the other structure (described by symbols by P ), where
“correspond” means that both parts play similarrolls in the respective structures, called ”interpretation.[endnoteRef:3] [3:  			 
 It’s recommendable in complicated texts to insert pictures as illustrations of the contents, funny preferably.  ] 

For example, it could be developed I with rules and axioms, which provide symbols, whereby the processes on this class are described, defined planned passive meanings as informative calculator. Those are: (RM) graphical analyses over the polar coordinate system and the matrix of risk factors with the initial risk assessments and specific impact over the business; and (FM) values of quantities on input materials and output production, prices, personnel with payroll figures, price of land, etc. of industrial facilities. The word “symbol” is an arbitrary term which interpretation is everything that is nonlinguistic nature. 
[image: ]After then the Formal system 1 is inserted entirely into a biggest system with plenty of symbols – more links, functions, etc. representing therefore more information to Formal system 2 (Level 2). As far as the rules and axioms of Level 1 are a part of Level 2, the passive meanings of the symbols, describing the Level 1’s information remain valid; they compose a hard, invariable framework, which plays role in definition of the passive meanings of the Formal system 2 (Level II). On this stratification level the assessments made by P  will form a lesser total level as summary assessments of the basic-level events of the RM-Section of our Risk Assessment open-soutce computer program or any of our business plans, comprehensive pro-forma budgeting financial model (FM) of the planned business venture—mats formulas forming the cash-flows, their evaluations of profitability they earn and their graphical interpretation. The second system can in turn act as a framework of the third Level 3, etc. These levels are (or should be) Isle of Security and Stability on which we base our interpretation of the business venture on the whole because in the technical and economic systems their symbols, rules and axioms, usually create feedback systems for automatic control of the processes on every one level. 
The Top Level is whereon operates a formal system, which constitutes the rules for operation of the whole system and its optimal control to achieve the purpose – a successfully high yield operating with high value of profitability, and the risk management that form the minimal expenses for its achievement. 
Relationship and the information streams of symbols between the levels are created by P. No way back. Otherwise we have to give up from the symbols, information and, at last resort – from the project. The only way is to look carefully each formal system, each level of the pyramid as a separate object of automatic control without option to turn back. Thus, in the above said no defined terms we find understandable interpretations, which leads to a understandable comprehensive system, and in addition, on the place of a colloquial system (often highly deformed by the personal traits) we have one, completely described by means of symbols, simply entered in a software program for permanent operation.
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Each of us by way of structure of the human thought since childhood wants to think, of all levels as far as the mental capacity allows. The positive mind is a differential thinking and conscious understanding of their place in the formal system of hierarchy,whether it is the structure of the environment in which they live and work or only one individual event in which they are participants . Furthermore, different descriptions, coming as messages from D may be on levels of mind so distant each other conceptually, that there is no problem keeping them in separate compartments of his mind, unless these layers are not at very close levels and thus to cause confusion and even encourage mistakes in their decision making. And this happens when D  in an effort to present his engineering ability or the profitability of his investment intentions is trying to understand does it can persuade others as unconsciously descends to his lower levels of the structure of thought. This is understandable because we are thinking at all levels of the mind of the same language - the material or the one who constantly talk most of the time. Our confusion about who we are, no drought related to the fact that we are made up of multiple levels but we use a common language to describe both the levels and the events the disclosures of which are arranged differently in them. This is the problem. 
A significant association of similarity, to which leads us to Douglas R. Hofstadter[endnoteRef:4]: For the system on one PC at the same time there are many levels of description, conceptual much closer together than those levels in our heads. When performing a software program operations jump from level to level, and are described in the same programming language (for example, the program we use for risk assessment is Basic for Applications, on the platform of Excel from Office 2008 package of Microsoft). Of course, the description of the lowest level is extremely complicated as functions of a large number of algorithms in the memory, input and output blocks and central processor which processes information data from and to them in the form of the so called "words", while on the higher levels the description is in blocks, which are becoming more integrated and less in number; and finally, if you afford us to include in the operating system also the operator, then at the highest level you stand—the most sophisticated thinking system, similar as the computer brain structure. The difference is that brain structure might think (in general) and the computer – only perform a limited repertoire of operations of the bits of the word by the symbols, with the other part – to address the position, with the third – to name already written somewhere operations (in assembler language). The symbols in this case are binary code[footnoteRef:4] 1 and 0, YES and NO, or as it is more convenient you make association with the operational functions of human brain cells. We will not be distracted to the specifics of the nature of both digitization and will only associate transfer of messages between the levels of the structures when the formal systems of each of them have done their job - bottom-up information only; upside down only imperative commands. This way works also our system for risk assessment of D  and risk management. [4:  Douglas R. Hofstadter, GÖDEL, ESCHER, BACH, 1999]  [4:  The John Bull’s algebra is propositional calculus [more]    ] 
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Through the formal system D  provides quantity assessment of the engineering project andits risk factors and their impact over the project. He transfers the message about that as disturbing effects, caused by some risk factors to the upper level, where another, more integral formal system controls by the same language the described event as the error (the difference between the real and desire) becomes smaller and again to the upper level, which is even less and this way to the top level of the pyramid. From there P  or p +p +p (if there is not one expert, board of experts) issues or issue an imperative message – order, indication, instruction – down to the level on which proceeds D. This transfer from the top level to lower levels in the system we are operating does not happen by programing in assembled language with algorithm of the process in super blocks, as in computing. Otherwise we go into the trap of some of the hardest software, in the world of software developers, with which we again must walk through the same way of interpersonal communication we are trying here to decipher. In contrary, we have created a program for scoring events of the engineering world in order to avoid errors arising from subjective errors of language communications; and this program is friendly for everyone without special training - political and financial analysts as repeat again, using normal plain words in the normal way plain language of communication for the expression of thought. Thus, and this way only can lead to optimal solution of the problem in compliance with the goal with satisfactory accuracy with a deviation 5% - the measurement error, as it is commonly called in our practice of expert analysts P. 
There is a deep philosophical and simultaneously simple question of the communication between P  and D :
[image: ] Does the words, thoughts and even images (by which we describe the engineering subject matters and events) follow formal rules, or not? The answer is: we sensed isomorphism as retaining information transformation. Even a visual presentation by picture can often create a false perception, an illusion, like this one. As far as mathematicians and financiers P  on one hand, and auditors making due diligence of an engineering project, on the other hand, are the only consumers of formal systems, the idea of this people is to construe and analyze respectively formal system whit rules and axioms, which provide to the symbols, reflect some part of the reality of the engineering environment as D  has been adequacy of the real world described. We can select “sense” on the bases of isomorphism between the structure of the system and the events of the real business. Then the question is: can the whole reality to become a formal system? Generally, as more complicated the isomorphism is, more hardware and software is required; financial modeling made by P  will be more sophisticated. Our goal is to see the meaning without seeing or seeking for the isomorphism. Thus when we describe a project in the executive summary every used word is bearing some meaning for us, which conduct us in its use. As more usual the word is, much associations it induces in us, as so more ingrained its meaning is. Thus it becomes clear and causes more reasonable our style on the linguistic description of the formal system, each level of the structure of control of the whole system, represented by the symbols and their table Microsoft Excel interpretations. The parallel straight horizontal
lines appear to be bent

Emphasize the fact that in order to have an interpreted formal system at whatever hierarchical level internal immanent consistency, it has to have some imaginary world – i.e. in our case a business venture or series of events with only one constraint the mathematics and logic in it to be the same as in the real world – in which all interpreted theorems to became veracious. This requires in order [i] an investor/producer D  to converse with [ii] the designer (and financial advisor) P, both with the lender and back. We have to accept a common basis, which definitely must include the logic. Obviously it comes to convey messages between above. A message transfer should be first out of the context of the message to be able to be decoded clear enough; second to be true, adequate at the input and output; and third to be easy for understanding. It is of critical importance their logic construction to be decoded clear enough. This logic lead us to differentiate three level of information, as following: (1) frame message, (2) external message, (3) internal message.
· The most familiar for us is (3), INTERNAL message; it is the message that must be transferred: the brief description of the project – subject, area of the business, background, market niche, customs, etc. 
To understand the INTERNAL message means to extract the meaning, which the sender D  was imply.
· FRAME message is the message: “I’m message, decode me if you can!”; it is transferred implicitly by the invisible structure of the information carrier.
To understand the FRAME message means to be recognized by P  the necessity of decoding gear.
· EXTERNAL message draw our attention immediately, if the frame message is recognized, and our attention is switched to level (2).
External level is an implicit message, in sense that the messenger D   cannot guarantee that the message will be understood. The external message is generally a set of triggers but not an ordinary message.
Three-message level logic is only the beginning of the analyses of how the meaning contained in the messages. However, it focuses our attention to an academic approach of the work of analyst P  , which later reflects in a higher security of the third party in the process –the auditors making due diligence of the business.
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This brief survey of Theory of Pattern Recognition of events, of the
engineering practice, through numerical methods of mathematical 
logic is made for more deeply understanding of financial modeling
by 
Prof. George Angelow, International Investment Council, President
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