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			Both data processing and analysis are basic in statistical methods, where data processing seeks to reveal and characterize interesting unknown structures in data, and analysis encompasses the entire decision-making process from data through decisions. Both are enormously successful when utilized in a spread of applications. In these two environments, we tend to face the fast development of a field connected with data analysis keeping with a minimum of 2 features: the dimensions of accessible knowledge sets, as both varieties of units and variety of variables, recorded; and the drawback that data are typically collected while not respect for the procedures needed by applied math science. Due to the growing quality of enormous databases with low marginal costs for added knowledge, one of the foremost common areas during which this example is encountered is that of information analysis as a decision-support tool for business management.

			At a similar time, the two issues incorporate a somewhat completely different methodology with reference to additional classical applied math applications, therefore giving this space its own specific nature. This is often the setting typically referred to as data processing. Located at the purpose wherever statistics, applied science, and machine learning intersect, this broad field attracts increasing interest from scientists and practitioners desperate to apply the new ways to real-life issues. This interest is emerging even in areas like business management, which are historically less directly connected to scientific developments. Within this context, there are few works offered if the methodology for knowledge analysis should be galvanized and not merely illustrated with the help of real-life problems. This restricted handiness of appropriate teaching materials was a vital reason for putting this on ink work. Following this primary plan, method tools are illustrated with the help of real knowledge, accompanied by some motivating background. The precise tool for actual computation is that the R atmosphere.
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			1.1 New Problems and New Opportunities

			1.1.1 Data and Data Mines

			An important phase of technological innovation related to the increase and rapid development of technology came into existence only a couple of decades ago. It caused a revolution within the way people work, first within the field of science than in many others, from technology to business, as in day-to-day life. For several years another aspect of technological innovation also developed, and, although not independent of the event of computers, it had been given its own autonomy: large, sometimes enormous, masses of data on an entire range of subjects suddenly became available simply and cheaply.

			This was due first to the event of automatic methods for collecting data, then to improvements in electronic systems of data storage and major reductions in their costs. This evolution wasn’t specifically associated with one invention but was the consequence of the many innovative elements which have jointly contributed to the creation of what’s sometimes called the knowledge society. During this context, new avenues of opportunity and ways of working are opened that are very different from those utilized in the past. For instance, the character of this phenomenon, we list a couple of typical examples.

			•Monthly, a supermarket chain issues many receipts, one for each handcart that arrives at the checkout. The contents of 1 of those carts reflect the demand for goods, an individual’s preferences, and, generally, the economic behavior of the customer who filled that cart. Clearly, the set of all shopping lists gives us a crucial information base on which to direct policies of purchases and sales on the part of the supermarket. This operation becomes even more interesting when individual shopping lists are combined with customers’ “loyalty cards” because we will then follow their behavior through a sequence of purchases.

			•An identical situation arises with credit cards, with the important difference that each one customer is often precisely identified; there’s no got to introduce anything like loyalty cards. Another point is that Mastercard companies don’t sell anything to their customers, although they’ll offer other businesses the chance of creating special offers to chose customers, a minimum of in conditions that allow them to try to so legally.

			•A day, telephone companies generate data from many telephone calls and other services they supply. The gathering of those services becomes more highly structured as advanced technology, like UMTS (Universal Mobile Telecommunications System), becomes established. Telephone companies have an interest in analyzing customer behavior, both to spot opportunities for increasing the services customers use and to determine as soon as possible when customers are likely to terminate their contracts and alter companies. The danger of a customer terminating a contract may be a problem altogether in service-providing sectors, but it’s especially critical in subsectors characterized by rapid transfers of the customer base, for instance, telecommunications. Study of this danger is complicated by the fact that, as an example, for prepaid telephone cards, there is often no formal termination of service (except for number portability), but merely the very fact that the credit on the cardboard is exhausted isn’t recharged after its expiration date, and therefore the card itself can not be used.

			•Service companies, like telecommunications operators, MasterCard companies, and banks, are obviously curious about identifying fraud cases, for example, customers who use services without paying for them. Physical intrusion, subscriptions to sell services at low cost, and subvert regulatory restrictions are some examples of fraud-implemented methods. Thus, there’s a requirement for tools to style accurate systems capable of predicting fraud, and that they must add an adaptive way consistent with the changing behavior of both legitimate customers and fraudsters. The matter is especially challenging because only a tiny percentage of the customer base will be fraudulently inclined, which makes this problem harder than finding a needle in a haystack. Fraudulent behavior could also be rare, and behavior that appears like an effort at fraud in one account may appear normal and indeed expected in another.

			•The Worldwide Web is a huge store of data, a small fraction of which response to a selected query posted to an inquiry engine. Selecting the relevant documents, the operation that has got to be administered by the program is complicated by various factors: 

				(a)	the dimensions of the general set of documents are immense; 

			

				(b)	compared with the examples quoted previously, the set of documents isn’t during a structured form, as during a well-ordered database; 

				(c)	within one document, the aspects that determine its pertinence, or lack thereof, regarding the given query, aren’t placed during a predetermined position, either with reference to the general document or compared with others.

			•Also, in a research project, there are many areas of experience during which modern methods produce impressive quantities of knowledge . one among the foremost recent active fields of research in microbiology, with particular regard to the structure of DNA. Analyses of sequences of portions of DNA allow the development of giant tables, called DNA microarrays, during which every column may be a sequence of thousands of numerical values like the ordering of a private, and one among these sequences are often constructed for each individual. Within the case of microbiology, the aim is to determine a connection between the patterns of those sequences and, for instance, the occurrence of certain pathologies.

			•The biological context is never the sole one in science where massive amounts of knowledge are generated: geophysics, astronomy, and climatology are only a couple of possible examples. However, the essential organization of the resulting data in a structured way poses significant problems, and therefore the analysis required to extract meaningful information from them poses even greater ones.

			Clearly, the contexts during which data proliferation manifests itself are numerous and made from greatly differing elements. one among the foremost important, to which we frequently refer, is that the business, which has recently invested significantly during this process with often substantial effects on the organization of selling. Associated with this phenomenon is the phrase Customer Relationship Management (CRM), which refers to structuring “customer-oriented” marketing behavior. CRM aims at differentiating the promotional actions of a corporation in a way that distinguishes one customer from another, checking out specific offers suited to every individual consistent with his or her interests and habits, and at an equivalent time avoiding waste in promotional initiatives aimed toward customers who aren’t curious about certain offers. Therefore, the main target is to identify those customer characteristics that are relevant to specific commercial goals, then draw information from data about them and what’s relevant to other customers with similar profiles. Crucially, the entire CRM system clearly rests on the supply of reliable quantitative information and the capacity to process it usefully, transforming data into knowledge.

			1.1.2 Problems in Data mining

			This new technological reality requires proper tools to take advantage of the mass elements of data, that is, data. Initially glance, this might seem paradoxical, but actually, more often than not, it tells us that we cannot obtain significant information from such an abundance of knowledge. In practical terms, examining the information of two characteristics of 100 individuals is extremely different from examining the results of 102 characteristics of 106 individuals. Within the first case, simple data-analytical tools may end in important information at the top of the process: often, an elementary scatterplot offers useful indications, although formal analysis could also be far more sophisticated. Within the second case, the image changes dramatically: many of the straightforward tools utilized in the previous case lose their effectiveness. For instance, the scatterplot of 106 points may become one formless ink spot, and 102 characteristics may produce 100 × 99/2 of those forms, which are too many and useless at an equivalent time. This easy example highlights two aspects that complicate data analysis of the sort mentioned. One regards the dimensions of the information, that is, the number of cases or statistical units from which information is drawn; the opposite regards the dimensionality of the information, that is, the number of features or variables of the information collected on a particular unit.

			[image: Major Issues in Data Mining - Tutorial And Example]

			Fig. 1.1 Data mining issues

			The effects of those components on the complexity of the matter are very different from one another, but they’re not completely independent. With simplification, which may be considered coarse but does help understand the matter, we may say that size brings about an increase primarily in computational aspects, whereas dimensionality features a complex effect, which involves both a computational increase almost like that of size and a rapid increase within the conceptual complexity of the models used, and consequently of their interpretation and operative usage. Not all problems emerging from the context described are often ascribed to a structure during which it’s easy to define an idea of the size and, to a good lesser extent, of dimensionality.

			A typical counterexample of this type is extracting those pages online relevant to a question posted to a selected search engine: not only is it difficult to define the dimensions of the set of cases of interest, but the concept of dimensionality itself is vague. Otherwise, the foremost classic and customary situation is when statistical units are identified, each characterized by a predetermined number of variables: we specialize in this family of situations during this volume. However, this is often the structure during which each of the tables composing a database is conceptually organized; the physical organization isn’t important here. We must also consider the likelihood that the information has ‘infinite’ size, within the sense that we sometimes have an endless stream of knowledge. A simple example is that the stream of monetary transactions of an outsized stock market. Within the past few years, exploration and data analysis of the sort mentioned in section 1.1.1 has come to be called data processing. We will therefore say that:

			“data mining represents the work of processing, graphically or numerically, large amounts or continuous streams of knowledge, to extract information useful to those that possess them.”

			The expression “useful information” is deliberately general: in many cases, the purpose of interest isn’t specified a priori in the least, and that we often look for it by mining the information. This aspect distinguishes between data processing and other searches associated with data analysis. Especially, the approach is diametrically opposed, for instance, to clinical studies, during which it’s essential to specify very precisely a priori the aims that data are collected and analyzed.

			What might constitute useful information varies considerably depending on the context during which we operate and the objectives we set. This observation is clearly also true in many other contexts, but it’s added value within the area of knowledge mining. We will make a distinction between two situations: 

				(a)	in one, the interesting aspect is that the global behavior of the phenomenon examined, and therefore the aim is that the construction of its global model, taken from the available data; 

				(b)	Within the other, it’s a characterization of detail or the pattern structures of the information, as we are only curious about cases outside standard behavior. 

			Within the example of telephone service customers, we will examine phone traffic data to spot trends that allow us to forecast customers’ behavior consistent with their price plans, geographical position, and other known elements. However, we will also examine the information to identify behavioral anomalies in telephone usage with reference to the behavior of an equivalent customer within the past—perhaps to detect a fraudulent situation created by a 3rd party to a customer’s detriment.

			Data mining may be a recent discipline, lying at the intersection of varied scientific sectors, especially statistics, machine learning, and management. The reference to management is inherent that the operations of knowledge cleaning, the choice of portions of knowledge, and so on, also drawn from distributed databases, require competencies and contributions from that sector. The link with AI reflects the extreme activity therein field to form machines “learn” the way to calculate general rules originating from a series of specific examples: this is often very just like the aim of extracting the laws that regulate a phenomenon from sampled observations. This, among the methods presented later, explains why a number of them originate from the sector of AI or similar ones.

			In light of the previous statements of Hand et al. (2001) become clear: Data mining is fundamentally an applied discipline … data processing requires an understanding of both statistical and computational issues. The most fundamental difference between classical statistical applications and data processing is that the size of the information. 

			The computational cost connected with large data sizes and dimensions obviously has repercussions on working with these data: as they increase, methods with high computational cost subsided feasibly. Clearly, in such cases, we cannot identify a particular rule because various factors aside from those already mentioned inheriting play, like available resources for calculation and the time needed for results. However, the effect unquestionably exists, and it prevents the utilization of some tools or a minimum of renders them less practical while favoring others of lower computational cost. It’s also true that there are situations during which these aspects are of only marginal importance because the quantity of knowledge isn’t enough to influence the computing element; this is often partly because of the big increase within the power of computers. 

			We frequently see this example with a large-scale problem, if it is often weakened into subproblems, making portions of the information more manageable. Unfortunately, more traditional methods of venerable age haven’t yet been put to rest. On the contrary, many of them, which developed during a period of limited computing resources, are much less demanding in terms of computational effort and are still valid if suitably applied.

			1.1.3 SQL, OLTP, OLAP, DWH, and KDD

			We’ve repeatedly mentioned the good availability of knowledge, now collected in an increasingly systematic and thorough way, because of the start line for processing. However, the conversion of data to “clean” data is time-consuming and sometimes very demanding. We cannot presume that each one the information of a posh organization can fit into one database on which we will simply draw and develop. Within the business world, even medium-sized companies are equipped with complex IT systems made from various databases designed for various aims (customers and their invoices, employees’ careers and wages, suppliers, etc.). Various operators employ these databases, both to insert data (e.g., from outlying sales offices) and to answer queries about single entries necessary for daily activities—for example, to understand whether and when customer X has paid invoice Y issued on day Z. The phrase pertaining to querying specific information in various databases, called operational, is On-Line Transaction Processing (OLTP). Typically, these tools are supported by Structured command language (SQL), the quality tool for database queries.

			[image: Online Transaction Processing (OLTP) and Online Analytic Processing (OLAP)  - GeeksforGeeks]

			Fig. 1.2 OLTP

			For decision support, especially the analysis of knowledge for CRM, these operational databases aren’t the right sources. They were all designed for various goals, both within the sense that they were usually created for administrative and accounting purposes and not for data analysis, in which those goals differ. This suggests that their structures are heterogeneous and really often contain inconsistent data, sometimes even structurally, because the definitions of the recorded variables could also be similar but aren’t identical. Neither is it appropriate for the strategic activities of decision support to interfere with daily work on systems designed to figure on operational databases? For these reasons, it’s appropriate to develop focused databases and tools. We thus construct a strategic database or Data Ware House (DWH), during which data from different database systems merge, are “cleaned” the maximum amount as possible, and are organized around the postprocessing phase. The event of a DWH is complex, and it must be carefully designed for its future aims. From a functional point of view, the foremost common construction method is a progressive aggregation of varied data marts—that is, of finalized databases. For instance, a knowledge mart may contain all the relevant information for a particular marketing division. After the DWH has been constructed, the later aggregation must achieve a coherent, homogenous structure, and therefore the DWH must be periodically updated with new data from various operational databases. After completing these programming processes (which can then progress through continual maintenance), a DWH is often utilized in a minimum of two ways, which aren’t mutually exclusive. The primary recomposes data from the varied original data marts to make new ones: for instance, if we’ve created a DWH by aggregating data mart for several lines of products, we will create a replacement one for selling all those products during a certain geographic area.

			[image: Data warehouse - Wikipedia]

			Fig. 1.3 DWH

			Therefore, a new data mart is created for each problem that we would like to develop quantitative chemical analysis. A second way of employing a DWH, which flanks the primary, directly generates processing (albeit simplified) to extract certain information about the information summary. This is often called On-Line Analytical Processing (OLAP) and, as indicated by its name, is formed from querying and processing designed during a certain thanks to being a sort of data analysis, although it’s still raw and primarily descriptive. For OLAP, the overall support may be a structure of intermediate processing, called a hypercube. In statistical terms, this is often a multiway table, during which every dimension corresponds to a variable, and each cell at the intersection of various levels contains an artificial indicator, often a frequency. To offer an example of this, allow us to presume that the statistical units are university students.

			One variable might be constructed by place of residence, another by department or university membership, gender, and so on, and therefore the individual cells of the crosstable (hypercube) contain the frequencies for the varied intersecting levels. This table is often used for several sorts of processing: marginalization or conditioning with reference to one or more variables, level aggregation, and so on. They’re described in introductory statistical texts and wish no mention here. Note that within the field of computing, the foregoing operations have different names. As already noted, OLAP is an initial sort of data extraction—relatively simple, a minimum of from a conceptual point of view— operating from a table with predefined variables and a scope of operations limited to them. Therefore, properly speaking, OLAP returns to the data processing as defined in section 1.1.2 but is limited to a form that’s conceptually a really simple way of processing.

			[image: What is OLAP? Cube, Operations &amp; Types in Data Warehouse]

			Fig. 1.4 OLAP operations

			Instead, “data mining” commonly refers to the inspection of a strategic database and is characteristically more investigative, typically involving identifying relations in certain significant ways among variables or making specific and interesting patterns of the information. The excellence between OLAP and data processing is therefore not completely clear, but essentially—as already noted—the former involves inspecting a little number of prespecified variables and features a limited number of operations, and therefore the latter refers to a more open and more clearly focused study on extracting knowledge from the information. For the latter sort of processing, far more computational than simple management, it’s not convenient to use SQL because SQL doesn’t provide simple commands for intensive statistical processing. Alternatives are discussed later; We will now consider a sequence of phases, starting as follows:

			•one or more operational databases to construct a strategic database (DWH): this also involves an operation during which we homogenize the definition of variables and data cleaning operations;

			

			•we apply OLAP tools to the present new database, to spotlight points of interest on variables singled out previously;

			•Data processing is that the most specific phase of knowledge analysis and aims at finding interesting elements in specific data marts extracted from the DWH. Knowledge Discovery in Databases (KDD) is employed to ask this complex chain, but this terminology isn’t unanimously accepted, and data processing is usually used as a synonym. Therefore, during this work, data processing is meant within the more restricted sense, which regards only the ultimate phases described.

			[image: The Knowledge Discovery in Databases (KDD) process | Download Scientific  Diagram]

			Fig. 1.5 KDD process

			1.1.4 Complications 

			We have already touched on some aspects that differentiate data processing from other areas of knowledge analysis. We now elaborate. In many cases, data were collected for reasons aside from statistical analysis. Especially within the business, data are compiled primarily for accounting purposes. This administrative requirement led to ways of organizing these data becoming more complex; the belief that they might be used for other purposes, marketing analysis, and CRM, came later. Data, therefore, don’t correspond to any sampling plan or experimental design: they simply ‘exist.’ The shortage of canonical conditions for correct data collection initially kept many statisticians far away from the sector of knowledge mining, whereas information technology (IT) experts were more prompt in exploiting this challenge. Even without these problems, we must also consider data collected in spurious forms. This naturally entails greater difficulties and corresponding attention to other applicative contexts.

			The first very simple but useful observation during this sense has got to do with the validity of our conclusions. Because a company’s customer database doesn’t represent a random sample of the entire population, the conclusions we may draw from it cover the most already acquired customers, not prospective ones. one more reason for the initial reluctance of statisticians to enter the sector of knowledge mining was a second element, already mentioned in section 1.1.2—that is, research sometimes focuses on an objective that wasn’t declared a priori. Once we research ‘anything,’ we find ourselves finding ‘something’... albeit it’s not there. For instance, this concept intuitively assumes that we are examining a sequence of random numbers: ultimately, it seems that there’s some regularity, a minimum of if we examine a sequence that’s not too long. At now, we must recall a saying coined by an economist, which is extremely fashionable among applied statisticians: “If you torture the information long enough, Nature will always confess” (Ronald H. Coase, 1991 Nobel prize for Economics).

			This practice of “looking for something” (when we don’t know exactly what it is) is therefore misleading, and thus the associated terms data snooping or data dredging have negative connotations. When confronted with a substantial amount of knowledge, the danger of false findings decreases but isn’t eliminated. There are, however, techniques to counter this, as we shall see in chapter 3. One particularity, which seems trivial, regards the so-called leaker variables, which are essentially surrogates of the variables of interest. For instance, if the variable of interest is that the amount of cash spent on telephone traffic by one customer in one month, a leaker variable is given by the number of phone calls made therein same month because the first variable is recorded at an equivalent moment because of the second variable. Conceptually, things are trivial, but when many variables, often of various origins, are manipulated, this eventuality isn’t as remote because it may appear. Its minimum signals the danger of using technology blindly, inserting whole lists of variables without fear about what they represent. We return to the present point in section 1.3.1.

			Bibliographical notes Hand et al. (2001) depict a broad picture of knowledge mining, its connections with other disciplines, and its general principles, although they do not enter into detailed technical aspects. Especially, chapter 12 contains a more highly developed explanation of our section 1.1.3 about relationships between data management and a few techniques, like OLAP, closer to that context. There is a vast amount of literature for descriptive statistics regarding tables of frequency and their handling, which started in the early stages of statistics and is still developing. Some classical texts are Kendall & Stuart (1969, sections 1.30–1.34), Bishop et al. (1975), and Agresti (2002). For a more detailed description of the role of data mining in the corporate context, in particular, its connections with business promotion, see the first chapters of Berry & Linoff.

			1.2 What is a Model?

			The term model is extremely fashionable in many contexts, mainly within the fields of science and technology and also business management. Because the important attributes of this term (which are often implicit) are so varied and sometimes blurred, allow us to clarify directly what we mean by it:

			In addition, certain aspects of this definition must be noted:

			•We must affect a simplified representation: a uniform or almost identical copy wouldn’t be used because it might maintain all the complexity of the initial phenomenon. What we’d like is to scale back it and eliminate aspects that aren’t essential to the aim and still maintain important aspects.

			

			•If the model is to be functional for a selected objective, we may easily have different models for an equivalent phenomenon consistent with our aims. For instance, the planning of a replacement car may include a mechanical or mathematical model event because the construction of a physical model (a real object) is required to review aerodynamic characteristics during a structure. Each of those models—obviously very different—has a selected function and isn’t completely replaceable by the opposite.

			•Once the aspect of the phenomenon we would like to explain is established, there are still wide margins of choice for the way we explain relationships between components.

			•Therefore, this construction of a “simplified representation” may occupy various dimensions: level of simplification, choice of real-life elements to be reproduced, and therefore the nature of the relationships between the components. It, therefore, follows that a “true model” doesn’t exist.

			•Inevitably, the model will be “wrong,”—but it must be “wrong” to be useful. 

			We will apply these comments to the thought of a model of generally defined terms and thus also to the precise case of mathematical models. This term refers to any conceptual representation during which relations between the entities involved are explained by mathematical relationships, both written in notation and translated into a computer virus. In some fields, generally, those connected with the precise sciences, we will consider the concept of a “true” model as describing the precise mechanics that regulate the phenomenon of interest. In this sense, a classic example is the kinematic laws regulating the autumn of a mass during a vacuum; here, it’s justifiable to consider these laws as quite faithfully describing mechanisms that regulate reality.

			It is not our purpose to enter into an in-depth discussion arguing that actually, even during this case, we are effectively completing an operation of simplification. However, it’s obvious that outside the so-called exact sciences, the image changes radically, and therefore the construction of a “true” model describing the precise mechanisms that regulate the phenomenon of interest is impossible. There are extensive areas—mainly but not only in scientific research—in which, although there’s no available theory that’s complete and purchased from the phenomenon, we will also use a minimum of partially accredited theoretical formulation by means of controlled experimentation of important factors. In other fields, mostly outside the sciences, models have purely operative functions, often regulated only by the criterion “all it’s to try to do is a figure,” that’s, without the pretext of reproducing even partially the mechanism that regulates the functioning of the phenomenon in question. This approach to formulation is usually related to the phrase “black-box model,” borrowed from the sector of control engineering.

			[image: Black-box vs. white-box models. Most machine learning systems require… | by  Lars Hulstaert | Towards Data Science]

			Fig. 1.6 White-box vs. Black box models

			1.2.1 From Data to Model

			Since we are working in empirical contexts and not solely speculatively, the information collected from a phenomenon constitutes the bottom to construct a model. How we proceed varies radically, counting on the issues and the context we are required to work. The foremost context is certainly that of experimentation, during which we control experimental factors and observe the behavior of the variables of interest as those factors change. During this context, we have a good range of methods available. 

			Especially, there’s a huge repertoire of statistical techniques for planning experiments, analyzing the results, and interpreting the outcomes. It should be noted that “experimenting” doesn’t signify that we imagine ourselves inside a scientific laboratory.

			To give an easy example: to research the effect of a publicity campaign during a local newspaper, a corporation selects two cities with similar socioeconomic structures and applies the treatment (that is, it begins the publicity campaign) to just one of them. Altogether other aspects (existence of other promotional actions, etc.), the two cities could also be considered equivalent. At a particular moment after the campaign, data on the sales of products within the two cities become available. The results could also be configured as an experiment on the consequences of the publicity campaign if all the factors required for determining sales levels are carefully controlled, within the sense that they’re maintained at an essentially equivalent level in both cities. One example during which factors aren’t controlled may arise from the unfortunate case of promotional actions by competitors that happen at an equivalent time but aren’t equivalent within the two cities. However, an experiment is usually difficult in a real-world environment, so it’s far more common to conduct observational studies. These are characterized by the very fact that because we cannot control all the factors relative to the phenomenon, we limit ourselves merely to observing them. This study also gives important and reliable information, again supported by a good range of statistical techniques. However, there are considerable differences, the best of which is the difficulty of identifying causal links among the variables.

			

			In an experimental study during which the remaining experimental factors are controlled, we will say that any change in the variable of interest Y as variable X (which we regulate) changes involves a causal relationship between X and Y. this is often not true in an observational study, because both may vary thanks to the effect of an external (not controlled) factor Z, which influences both X and Y. However, this is often not the place to look at the organization and planning of experimental or observational studies. Rather, we are concerned with problems arising within the analysis and interpretation of this type of knowledge. There are common cases during which the information doesn’t fall within any of the preceding types. We frequently find ourselves handling situations during which the information was collected for various aims than those we shall work on now.

			A standard case occurs in business when the information was gathered for contact or management purposes but is then used for marketing. Here, it’s necessary to ask whether or not they are often recycled for an aim different from the first one and whether statistical analysis of knowledge of this sort can maintain its validity. A typical critical aspect is that the information may create a sample that’s not representative of the new phenomenon of interest. Therefore, before beginning data analysis, we must have a transparent idea of the character and validity of the information and the way they represent the phenomenon of interest to avoid the danger of creating disastrous choices in later analysis

			Bibliographic notes Two interesting works that clearly illustrate opposing sorts of conducting real data analysis are Cox (1997) and Breiman (2001b). The latter is followed by an active discussion during which, among others, David Cox participated, with a rejoinder by Breiman.

			1.3 A Matter of Style

			1.3.1 Press the Button?

			The previous considerations, particularly those concluding the section, show how important it’s to reflect carefully on the character of the matter facing us: the way to collect data, and in particular, the way to exploit them. These issues certainly can’t be resolved by the computer. However, this got to understand the matter doesn’t stop at the preliminary phase of designing but underlies every phase of the analysis itself, ending with an interpretation of results. Although we tend to proceed consistent with a logic that’s far more practical than in other environments, often leading to black-box models, this doesn’t mean we will handle every problem by employing a large program (software, package, tool, system, etc.) during a large computer and pushing a button.

			Although many methods and algorithms are developed, becoming increasingly more refined and versatile and ready to adapt ever more closely to the information even during a computerized way, we cannot completely discard the analyst’s contribution. We must bear in mind that “pressing the button” means starting an algorithm, supported away and an objective function of which we may or might not remember. Those who prefer to ‘press the button’ without this data simply don’t know which method is employed or only know the name of the tactic they’re using but aren’t conscious of its advantages and drawbacks. More or less advanced knowledge of the character and performance of methods is important for a minimum of three reasons:

				1.	An understanding of tool characteristics is significant to settle on the foremost suitable method.

				2.	An equivalent sort of control is required for the proper interpretation of the results produced by the algorithms.

				3.	A particular competence in computational and algorithmic aspects is useful to evaluate the output of the pc and its reliability.

			The third point requires clarification, as computer output is usually perceived as secure and indisputable information—many of the techniques currently applied involve non-trivial computational aspects and the use of iterative algorithms. The convergence of those algorithms on the answer defined by the tactic is seldom guaranteed by its theoretical basis. The foremost common version of this problem occurs when a selected method is defined because the optimal solution of a particular objective function that’s minimized (or maximized), but the algorithm may converge on an optimal point that is local and not global, thus generating incorrect computer output without the user realizing it. However, these problems aren’t uniform among different methods; therefore, knowing the varied characteristics of the methods, even from this aspect, has important applicative value.

			The choice of favor to be accomplished here, corroborated by practical experience, is mixing up-to-date methods with an understanding of the issues inherent within the material. Now of view explains why, within the following chapters, various techniques are presented from the viewpoints of their operative aspects and (albeit concisely) of their statistical and mathematical features. Our presentation of the techniques is amid samples of real-life problems, simplified for the sake of clarity. This involves the utilization of a software tool of reference. There are many such products, and in recent years software manufacturers have developed impressive and sometimes valuable products.

			1.3.2 Tools for Computation and Graphics 

			In this work, we adopt R (R Development Core Team, 2011) because the software of choice because it constitutes a language and an environment for statistical calculations and graphical representation of knowledge, available free at http://www.r-project.org/ in open-source form. The explanations for this choice are numerous.

			•In terms of quality, R is one of the simplest products currently available, inspired by the environment and language S, developed within the laboratories of AT&T.
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