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Abstract: This paper describe the field of body building, the evolutionary operation, how to build data sets in order to define indicators specific to the body building domain. The article present also the objectives of empirical analysis and the direct character of empirical analysis methods. It is defined the science of body building and are analyzed the scientific researches in this vast field.
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1. The body building – a vast field

The history shows concern for the appearance of people of all time, as a permanent feature of the human race and beyond.

Trying to define body building is accompanied by higher risks because: 

· the field includes many aspects, some of which are not considered in the definition;

· many people work by different means, and obtain the same results, being very different the rigorous registration of the programs, diets and effects; 

· concepts are used for which body building schools give different meanings; 

· there is a very rich literature with different configurations, covering all aspects with variations of rhythm, dispersion and depth; 

· professions that polarizes the cycle of evolution of an athlete incorporates various techniques and methods, their ranking being very difficult compared with accepted criteria.
Result in this context that body building science is all the techniques, methods and models which concern the creation of a favorable context to achieve objectives related to performance targets on the size, appearance and functionality of persons muscles in accordance with generally accepted criteria.

Body building is a phenomenon because: 

· included almost all countries in the world; 

· has precise rules of existence and development; 

· has created a way of life for many social categories; 

· has a beneficial effect on all who practice this sport; 

· develop the different industries, from construction equipment to the pharmaceutical; 

· change the mentality of all those who accept to move from sedentariness to an active life; 

· generates a new way of thinking and approach very existence of which we practice; 

· is the inspiration for many branches of science through the richness of data provided;

· generate transfers to all areas and especially to the visual arts, and cinema is the biggest recipient.

All these items and more require a new approach for everyone. Things must be taken slowly and systematically, in all directions. Only through successive attempts will develop a phenomenon in the direction for which has been formulated an objective. Body building do not make exceptions from this objective system of evolution. 

2. The evolutionary operation

Like any human creation, body building is characterized by: 

· the object on which attention is directed, in this case is about the human body, primarily like shape and performance and then like structure and functionality; 

· activities carried idependently like time, space and participants, means directed towards achieving the same goal; 

· generation of numerous records on the consumption of resources, carrying out activities, in quantitative but also qualitative form, parallel with the records relating to efects obtained;

· variety of theories, methods and techniques, some very different, partialy validated, which prove their validity in time or, on the contrary, through the low level of efficiency are replaced with others, in the hope that it will progress.

Evolutionary operation, technique in which is recognized the empirical analysis modality for the construction of models, proposed in 1978 by Box and Droper finds in the case of body building a wide applicability by: 

· using the results already obtained and their resystematization in the idea of restoring routes like unfolds processes which are based on experiences plans in which are directed the levels of isolated factors; 

· ability to resume programs in imposed conditions so as to conclude on the importance of factors that one has; is succeeded so that the factors be ranked and are developed training techniques, diet and supplements with which to be managed clearly the athletes progress.

Empirical analysis is not the analysis of the second rank, but is a prerequisite for the scientific analysis. Empirical analysis is based on evolutionary operation. If empirical aspects concerns nearby attempts, with reruns of steps with additional consumption of resources, the scientific analysis requires a system of assumptions, models, coherent theoretical constructions and demonstrations regarding the validity of techniques and methods defined. So to get here, we need to study reality as it is, without simplifying assumptions, without requiring ideal conditions that have nothing to do with the actual conditions under which work the athletes.
The evolutionary operation involves the definition of hypotheses regarding the acquisition of raw data, as they were recorded, and their processing in order to obtain those data sets with which are calculated statistical indicators. 

Unless the verification of this hypothesis, the data used in the calculation of statistical indicators will lead to false conclusions because they do not meet the requirements of these indicators. 

Evolutionary operation involves operation with data which have heterogeneous acceptable level, leading to results, characterized by a level of uncertainty also acceptable.

Evolutionary operation involves: 

· building an open list of factors of influence; 

· building an open list of outcome variables that depend on the evolution of factors; 

· definition for each outcome variable of the tendency to follow that is, whether the increasing tendency, ie maximizing or decreasing trend, ie minimization; 

· developing schemes to isolate the factors and change their levels so as to see clearly which is the contribution of isolated factor in the context created on outcome variables, some of which will be tracked separately; 

· building stable networks training after studying the evolution of empirical factors so that efforts be accompanied by the best possible results, visible and in accordance with expectations defined like objectives to follow. 

The multitude of existing procedures and the fact that in body building the activity is continuous define realistic assumptions for the implementation of the evolutionary operation requirements in order to maximize the efficiency.

3. Building data sets

In body building there was a great experience obtained while using different working methods and making measurements of the most diverse. There is much information on: 

· books published by authors regarding body building, some of the authors were coaches or athletes recognized by their results; 

· specialized journals that are structured primarily on types of materials dealing with supplements in terms of producers interested to comercialize in profitable market conditions; are considered facets of athletes and are presented the spectacular benefits obtained in a very short time if once the programs the sportsman uses those products; are present and materials describing correct ways to perform exercises; there is very much illustrative material that born questions or increase the degree of determination of the athletes to reach comparable performance levels; 

· movies, DVDs containing training materials, with numerous comments and examples of athletes performed before or during competitions, but also great champions who have a business in the field of body building;

· digital content directly accessible on the Internet, conducted by the rules and using very different techniques, but who directs the athletes and all others who are active in the field of body building to develop effective pathways in relation to realistic goals.

Is clear that from these sources are extracted data sets regarding: 

· programs structures on the number of days, targeted muscle groups, the number of sets, number of repetitions; 

· results of measurements made for the participants in competitions using specific procedures to define in quantitative terms the performance achieved by them; 
· food consumption on time intervals and the results relative to muscle mass, weight and percentage fat from the body;
· influence on muscle and fat mass that consumption of dietary supplements have in a period of time.
Data sets include photographic material made in compliance with technical requirements which do not alter reality and allowing comparability of digital content to highlight differences from one sportsman to another for them hierarchization.

There were two aspects, namely: 

· the heterogeneity of data collection and especially the dispersed model in which data are presented; 

· the very large volume of data which allow a relationship that can include representative features of the phenomenon studied and which should provide data extraction in the volume that ensures the representative conclusions stemming from statistical processing.

In order to move at building data sets is necessary to establish the objective. Once defined the objective will move to identify the means necessary for achieving. This means determine the resources that come to ensure the conduct of processes.
In order to determine the optimal duration of training is necessary to work with the aggregate indicators. The entry data should be: 

· homogeneous; 

· sufficient; 

· comparable; 

· unaffected by systematic errors. 

Once established the aggregate indicator are established the initial data with which is calculated. Is applied a series of statistical tests to see if: 

· the entry data meet quality requirements imposed; 

· the aggregate indicator calculated is appropriate with the objective proposed.
The sports evolution require long periods of time, and for that must be used data on fragmented intervals and the construction of concatenation methods, so as to obtain a good enough image of how a process evolves from a quantitative perspective, using empirical methods, intuitive, accepted by all without too much effort.

4. The objectives of empirical analysis

When is used the concept of empirical analysis, very much people have a feeling of embarrassment. The word empirical is now associated with a situation outside the scientific model of approach, like everything around us should be science, that is something for which there are formulas, axioms, theorems, demonstrations, laws and undeniable truths, mandatory followed after they were highlighted by a QED which sound like a final sentence, followed by point, without being involved as a continuation.

The empirical analysis involve the accept of an intuitive manner although systematically to formulate a problem, to provide a solution and to interpret the results obtained.

The problem definition in a empirical way start from the idea that not all conditions are known, as lacking sufficient information, but being pressured by time, the limited capabilities of processing and analysis, is accepted that definition of the problem, accepting from the beginning that if we make the effort, when taking into account the tools, the problem defined is different, much richer structurally, much closer to the exigences of whom waiting for solutions.

The empirical approach means accepting limits concerning:

· the knowledge level;

· pressing deadlines which not permit the accumulation of knowledge for an developed approach;

· the acceptance from the beginning of solutions coming from a problem that is based on partial approaches, of surface, which however are better than if the process evolves to chance;

· the lack of qualified people, of performant equipment, going on existing resources;

· obtaining immediate results based on partial data in conditions in which obtaining complete data is extremely expensive.

The empirical analysis in body building lead to the same results which are obtained with scientific methods, in the conditions in which the scientific methods are impossible to apply because the systematic analysis and synthesis requires long periods of time and expensive efforts.

It is true that the empirical solutions are refined in time, that resumption of treatment processes is not simple, but has an operational character.

Using empirical analysis methods are obtained improvements by applying iterations in which attempts are made nearby or are used the results of many attempts made side by side.

The empirical analysis is based on intuition and experience. It is very important that the empirical analysis to take place under a plan in which will define:

· the results expected;

· the available resources;

· the available time;

· the manner of using available data.

All of these are accepted first of all thanks to:

· the unbearable cost to apply a scientific method;

· the considerable effort to shift from a somewhat lower level of accuracy and quality of the solution to the next higher level in terms of quality and by subtracting the percentage of error risk.

· taking a quick decision which will be dynamically corrected as evolution of the phenomenon.

· the low importance of results errors obtained in relation with other priorities regarding the allocation of resources, especially in situations where the cost to supplement resources is low and the stocks change of poor resources does not affect other criteria that are followed in the evolution of a phenomenon.

The objectives of empirical analysis are so clear, so ambitious as the objectives of scientific analysis. The difference arises from the operational difference. The empirical analysis use what is in the reality, while the scientific analysis take elements from the reality, perform abstraction followed by processing, and return with the results to interpret the reality through identified entities.

If they said before about a person dying, using empirical analysis, that never took days to live, as a result of scientific analysis will be said that have suffered a heart attack. Both analysis shown the same thing: the person died. The causes are different, apparently. 

More edification give the situation in which the level of ignorance of influence factors remains very high in both cases.

If about a person with a very different behavior gained in time, in the popular culture said that the devil entered into it, more refined, the scientific analysis concludes that poor person has a syndrome. In both situations, the inability to determine the causes of that strange behavior are evident.

Also in the case of empirical analysis occur sufficient elements of rigor which give certainty to the obtained results. In many situations is passed to the execution of such procedures because is good like this or like this is good. In fact it was seen that the procedure is effective in all cases and if it is applied, are obtained with certainty the desired results.

The popular medicine is built totally on empirical analysis and mankind has evolved fast enough until 1600 without terrible situations, pestilence being accelerators themselves of the empirical analysis through restrictions placed on the behavior of individuals.

Although in body building the experience is not greater than two centuries, has accumulated enough information to talk about effective results of empirical analysis.

5. The direct character of empirical analysis methods

The empirical analysis is based on concrete facts, processes raw data and draw conclusions immediately. Without being explicitly declared, the uncertainty of results precision is tacitly accepted.

In the body building practice are made comments on athletes typology, grouping them in persons meso-morpheme, ecto-morpheme and endo-morpheme. Every type of person has different and common characteristics. In persons are taken into analysis after these characteristics, appear the risk to pass into a category, when in reality, the person is part of another category.

The empirical analysis aims to establish the risks to produce the transition error to an inappropriate category. Risks are lower or higher. Shall proceed as: are taken N persons, a sufficient big number, this number depending on:

· how credible is intended to be the result; if we want to be very credible then N>1000, if we want to be a credible result then 200<N≤1000, and if we want to make only statements then 30<N≤100;

· the ability to make records when individuals are considered the same, while those which establish the memberships are each time others or, on the contrary, those who establish membership remain the same while those subjected to analysis are each time others.

Regardless of conditions, the data collection lead to the structure from Table 1:

Table 1. Structure of persons type

	Persons
	Type
	Total number of analysts

	
	meso-morpheme
	endo-morpheme
	ecto-morpheme


	

	x1

x2

...

xi

…

xN
	f1

f2

...

fi

…

fN
	g1

g2

...

gi

…

gN
	h1

h2

...

hi

…

hN
	FGH

FGH

…

FGH

…

FGH

	
	F
	G
	H
	


In this table, the data meaning is as follows:

N – the number of persons supposed to the membership analysis;

fi – the frequency with which the person is considered belonging to the meso-morpheme type;

gi – the frequency with which the person is considered belonging to the endo-morpheme type;

hi – the frequency with which the person is considered belonging to the ecto-morpheme type;

FGH – the total number of persons which realize the classification. 

Result that: FGH = fi + gi + hi, i=1..N, where:

F – the total number of the meso-morpheme persons;

G – the total number of the endo-morpheme persons;

H – the total number of the ecto-morpheme persons;

Average levels are calculated for groups of people and is nearby obtained clear information on each type of person.

The role of a quantitative analysis clearly defined is to eliminate risks arising from the passage of a person from a category where it is actually defined in a different category by subjective criteria, applied by whom which proceed to the classification.

This thing has serious effects on body building because the real potential it is something and the theoretical potential of the athlete is different.

The training programs are designed to determine the performance of athletes around the maximum level of scientific potential.

The erroneous classification of the athlete in a class generates a very large gap between actual and the theoretical potential and any form of training will be applied, the gap will remain on, even after many years is high.

The empirical analysis has direct character by the fact that allow to establish sufficiently clear correlations between factors, allowing the use of quantitative methods in performance analysis.

For that is defined the concept of the normal person in the idea that after assessment at first glance, this prototype is accepted like the usual person, not distinguished by anything in particular.


It is an intuitive concept, commonly accepted in the empirical analysis, because this type of analysis is based on own experiences, on the personal conclusions and the rules defined in time and that practice it checked.


From a collectivity of N persons are selected M persons, where M<<N, after criteria accepted by everyone, some of which focused on issues such persons aspect in order to be considered usual, normal, not stand out by something special in terms of height and weight.


Are made measurements presented in Table 2, having the structure imposed by the results of these measurements.

Table 2. The results of measurements regarding the height and weight

	Persons
	Height
	Weight

	P1

P2

...

Pj

…

PM
	I1

I2

...

Ij

…

IM
	G1

G2

...

Gj

…

GM


The M persons are P1, P2, …PM, and the person Pj has the height Ij and the weight Gj, j=1..M and M is large enough, even thousands.


The empirical analysis involve:

· sorting the persons by height and building a graphic in order to see if there is a correlation between height and weight;

· building classes by extracting those who have the same height or heights belonging to a range and building models that show the relation between the height Ij and the weight Gj of the person Pj.

In the usual manner is used the following formula to calculate the ideal weight GIj of the person Pj:

GIj = Ij – 100

This formula is the result of the empirical analysis on refined collectivities, obtaining a maximum level of homogeneity concerning the usual and normal persons, selected in the analyzed collectivity.


In the same manner was calculated the BMI (Body Mass Index) indicator. Using the data from the Table 2, nearby have been used analytical expressions and has been experimentally proved the following relation:
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Experimentally also were obtained the persons categories from Table 3, grouped by putting into correspondence the mass index with the aspect and health status inferred from the analysis conducted by doctors.

Table 3. Types of persons classified by the mass index

	Category
	BMI

	Starvation
	less than 15

	Under weight
	15 ≤ BMI < 18,5

	Ideal
	18,5 ≤ BMI < 25

	Over weight
	25 ≤ BMI < 30

	Obese
	30 ≤ BMI < 40

	Morbidly Obese
	BMI ( 40


Attempts to build models to determine correlations between factors exist very much in the empirical analysis. In the field of calculation of calorie necessary there are complex models. Every model must be validated. The experimental validation is specific to the empirical analysis, but it is insufficient.

However at this stage, the empirical analysis should be viewed as a step forward. Will be aware:

· the necesity of data storage concerning the experience accumulated;

· the increase the level of refining the procedures for measurement and analysis;

· the use of quantitative appreciation ways of the qualitative evolutions.

The empirical analysis comes to shape with a level of limited accuracy the existence of links between cause and effect, so that we estimate what need to be made in order to obtain a certain effect.

If the studies include in the models the time factor, in the training programs will be seen clearly when one approach is realistic and when another approach is fancy.

The procedures for making measurements, no matter how full are, generates at the application elements for approximating the results.

If a sportsman is measured by n persons, after the same procedure, there will be certainly different results in the beach of 1 cm.

The measurements are made with instruments that themselves give approximations. It is important that the errors not be significant and to not be systematically deliberate.

The measured data from the tables contain approximation elements.

By applying the method of least squares, the estimated coefficients have how many decimal want the user of the model.

Because are approximations to the initial data, it is reasonable that:

· coefficients have 1-2 decimals;

· the estimated result for the dependent variable Y to be interpreted as a carrier of approximations of the initial data used to estimate coefficients.

6. Conclusions

The body building science it is a rigorous construction based on elements of interdisciplinarity. Here is found the researches in the field of sports medicine, biology, chemistry, technique and computers. In order to obtain an optimal ratio of body building modeling is necessary:

· to use an adequate equipment which require in a certain type like intensity and separately the muscle categories;

· the athlete carry out a training with a structure which determine the increase of muscle mass and achieve a specific definition;

· to benefit from a nutrition system that acts on the his body, reducing fat and accelerating the required muscle growth;

· to integrate the body building program in the current activity so that effective training will not be canceled for other daily activities;

· to establish a complex approach, comprehensive, in which the financial side come visible and creates a correct balance between the investment level and the results defined by the objective of each sportsman.

The body building science is based on measurements which must to perform a series of quality requirements. The body building science use statistical methods in order to verify hypotheses about the effects of training, the contribution of nutritional supplements and the quality of facilities, equipment and devices used by athletes.

The construction of models that pass by the stage of empirical analysis is meant to clarify many of the problems facing everyday in the practice of body building. The empirical analysis in body building must be seen as a first stage to systematize information and analyze vast experience who said the word in refining methods of training.

Knowing very well what is happening in the field of body building, acquiring data from the gyms practice, it creates the premises of developing deep and far-reaching research whose results are stable. Step by step, the body building science will develop and strengthen, the role of Body Building Science Journal is precisely to promote scientific research findings in the field of body building.
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