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ABSTRACT

The differing perceptions of the various communities involved with performance evaluation demand a common understanding. A theoretically consistent conceptual framework economizes time and effort otherwise spent on establishing workable compromises and is inherently open to scientific criticism. It clarifies what is to be the subject of evaluation, defining performance itself. This paper diagnoses the current situation of performance evaluation, taking the issue of data collection, selection and use as its starting point. It then proposes a conceptual framework based on the Theory of War, which clarifies the nature and subordination of tactical performance. It argues that tactical performance has an intrinsically dual character, expressed in terms of tactical proficiency and tactical effectiveness. Each term is further developed by the presentation of an exemplary model and a measure pattern. It outlines the joint analysis of tactical proficiency and tactical effectiveness and offers some remarks on the implications of military tactical performance evaluation for the near future. 

Performance Evaluation is oriented and constrained by organizational and procedural goals and processes. It contributes to the identification of systemic DTLOMS issues and problems by focusing analysis so as to gauge the effects of programs and changes in unit organization. It serves the dual purpose of directing the process of self improvement of the force, on the one hand, and to providing a realistic estimate of the force’s ability to perform in action, on the other. However, performance evaluation may be understood differently – occasionally, very differently – from different perspectives. It is reasonably clear that the perspectives of training, of test and evaluation (T&E) and of decision makers concerned with either force design options or readiness assessment for force employment are not inherently concurrent or, even, compatible. There is wide scope for substantial disagreement among data collection technology, training and T&E estimates on what is relevant data or what are valid models for performance evaluation. A house divided against itself cannot stand. There must be a clear, common understanding of what performance evaluation is that goes beyond particular perspectives and that, in fact, allows them to communicate their particular interests and emphasis in an explicit and unambiguous manner.

Such a common understanding is best produced by a conceptual framework that is derived from theoretical structures. Such a conceptual framework has two immediate advantages. On the one hand, it greatly economizes time and effort otherwise spent on establishing workable – not necessarily consistent – compromises on what is meant from differing perspectives or on various organizational settings. A conceptual framework based on theoretical structures cuts across institutional boundaries and, by its very nature and affiliation, is inherently open to scientific criticism. On the other hand, it clarifies what is to be the subject of evaluation: performance itself; and, in consequence, by that step if by no other, it holds the promise of a superior approach to performance evaluation, and thus, of a more realistic evaluation altogether.

The presentation of a conceptual framework must begin by an unavoidable preliminary, to whiz, a broad diagnosis of the current situation, centered on what is the essential boundary of all evaluation effort: the process of data selection, organization and use.
Data Selection, Organization and Use

What do you do with all the data? The possibilities of data collection seem to have taken a life of their own, most notably on the wake of the establishment of “battle laboratories” such as the US National Training Center (NTC) or the Brazilian Army Center for Training Evaluation (CAADEX). Technology has increased the detail, breadth and volume of data collected. However, this increased capability was not accompanied by a comparable improvement in the methods of analysis. As a result, there is a glut of data which utility is open to question.

What data do you need to what analysis? Analysis can benefit from improvement in data collection, but cannot be guided by it. Analysis relies on an framework that goes beyond what data is available. It decides in advance what data is to be collected for its particular purposes. In theory, only data relevant to the analysis in course would be collected. In practice, it is a matter of economies of scale and scope that all collectible data be collected. Further analytical efforts can select and use the data collected in previous efforts. The underlying assumption is that the collection of data includes all the data that will necessary for  other analysis as well as the original one. The matter would thus becomes that of the proper selection of data from the general data collection available. This may not always the case. Important data for a specific analysis may be absent from those collection efforts. How is one to know?

What data is required for tactical performance evaluation? A conceptual framework is essential to answer which data are necessary and sufficient for tactical performance evaluation. That is to say that tactical performance evaluation must begin by establishing the conceptual framework with which it will deal, and further with the definition of the models in which it will fit the data it requires according to that conceptual framework. This will not always be included in previous collection efforts, or be available in existing collection technology and technique. To that extent, each new analysis and its associated conceptual framework will require a review of the data collected, and thus direct the enlargement of the general collection of data in order to include it.

There are both quantitative and qualitative aspects to the requirements of a conceptual framework in terms of data collection. Much of the discussion tends to gravitate around the quantitative aspects of the issue, in terms, e.g., of the aggregation and disaggregation of data relevant to analysis. However, there are also qualitative aspects that need to be addressed.

The purposes of tactical performance evaluation are twofold, like that of any performance evaluation. To further force design and force planning efforts, and to gauge the performance of units with a view to their employment. A recent and illuminating example of the qualitative aspect of a conceptual framework and the current limitations of tactical performance evaluation can be found in DNI Net
. A report by a Committee’s Minority Staff Defense Analyst points out how qualitatively different were the conceptual frameworks of the training community and that of a broader perspective on the utility of the training exercise for tactical performance evaluation. Summarily, a brigade level deliberate assault exercise, oriented to the seizure of a given location, failed to achieve its objectives on the first time it went into action and was allowed a second attempt. Supported by the opinion of visiting Israeli officers, the report argued against the utility of the analysis – and thus of the exercise – on four qualitative points. 

The first had to do with the time of preparation given to the commander in the exercise. The commander was given 36/48 hours, while the Israeli officers argued that 2/4 hours would be a more realistic timeframe for a deliberate attack. 

The second had to do with the way the exercise was evaluated. The attack failed to carry out its mission, but was not considered a complete failure because of the number of the casualties it inflicted on its enemy. It was argued that these results were beside the point. The failure to secure its assigned location was a failure to carry out the mission. That meant that the attack should be regarded as a total failure, regardless of other considerations. 

The third was the tolerance of the training evaluators with fatal errors in the conception of the plan, such as the lack of proper reconnaissance in advance of the attack. In spite of fatal flaws, the commander was allowed to carry out his plan. This was seen as a simple waste of resources, since both the first and second attempts were below what could be considered a minimum, that would justify the expenditure of money and time to try it out. This was excused by the trainers on the grounds of the training nature of the activity and the lack of priority of “winning” in relation to “learning”.

Fourth, on the validity of the evaluation and data obtained by both efforts, in particular, the value of the exercise as a tool for measuring the capability of the brigade and its commander for actual operations.

What is at stake here is the difference of conceptual frameworks that stand behind the two differing positions this example brings forth. From one point of view, all data collected relating to the movement and combat of both sides was secondary, if not irrelevant, because the criteria for evaluation predicated principally on the fulfillment of the mission. From the other point of view, a variety of data needed to be collected because failure at the mission was a secondary result compared with the measurement of results in a number of other activities, e.g., the damage to enemy forces. So it can be seen that a given conceptual structure serves to define which data are to be collected (or selected), and for what purpose.

Conceptual frameworks, in turn, cannot exist or stand by themselves. They must stand for a coherent structure that is reasoned and consistent in itself and that is  grounded on solid theoretical foundations. A conceptual framework has to be able us to characterize what is normal in terms of the tactical action, and tactical performance, it seeks to evaluate. Any such formulation requires that one begins by a clear expression of the theoretical foundations of one’s understanding, which alone seem capable of meeting the requirement of describing normalcy. Only that description can allow us to characterize, anticipate and describe the expected requirements, methods, limitations and expected results of tactical performance in general; and thus enable us to recognize what is specific and unique to any one actual tactical performance in particular.

Tactical Performance Evaluation

From the point of view of the Theory of War
, politics, tactics and strategy are omnipresent in each and every act of war. They are present in each use of force that aims to compel our enemy to our will and cannot, in fact, be separated, except, usually, for the most elementary tactical decisions. To fire single shot or automatic usually has only tactical meaning – in the strict understanding of the use of force in combat. But it might have to take into account strategic or political considerations that will overrule the strict logic of tactical decision-making. If one is short of ammunition, strategic considerations (the capability of going on fighting after this engagement, that is to go on using combats to the purpose of politics) might have to be taken into account. If auto-fire might injure bystanders, or escalate the engagement beyond what is politically desirable, then the rules of engagement (the expression of politics into tactical decision making, keeping the use of force, and thus the methods employed in war, subordinate to the political goal) might forbid any but single-shot fire. 

This division of politics, tactics and strategy is simply an analytical framework, that seeks to distinguish clearly the aspects of the whole of war that pertain to the goals to be achieved (the purposes of “our will”, that is to say, politics), the use of force in combat (the interactions of force-on-force, that is to say, tactics) and the way such uses of force are in turn used to obtain the desired goals (the use of engagements for the purposes of politics, that is to say, strategy). As a result, tactical performance evaluation as understood in this paper, will consider the aspects of the use of force in combat of unit’s performance in its integrity, regardless of the size and nature of the units involved, regardless of denominations attributed by organizations of differing unit sizes and missions, and regardless of the doctrinal classifications of the activity of units by type, branch or specialization that include, in whole or in part, the use of force in combat.

Defining Performance

It is necessary to begin by clarifying what is meant by performance. The idea of performance carries a duality which is often understated. On the one hand, it addresses considerations that relate to the results achieved, that is to say, a measure of the extent to which it carried out its mission and the end-situation of friendly and enemy forces.  On the other hand, it also addresses the way through which the means available for carrying out the mission, that is to say, a measure of the technical expertise with which actions were planned, decide upon and carried out in the effort to achieve the mission.

The lack of sensibility to this dual character if performance often leads to a quandary. Undoubtedly a unit which expertly used its means and succeed in its mission would be rated better than one that failed in both counts. How is it possible to evaluate the relative performance of units which fall between these two extremes? What is the performance one would ascribe to a unit that has been inept in the use of its means but has achieved its mission? Or to a unit that was expert in the use of its means but failed to achieve its mission? Or any other combination in-between? 

A simple and seemingly intuitive way to understand performance would be to take it exclusively as a direct relation of the results obtained in view of the unit’s expertise. But this would be a mistake, for it would performance to a sort mission efficiency, relating a (measure of results achieved) / (measure of expertise). This would ignore critical aspects of tactical performance, at the very least, the consideration of the enemy and its actions and their impact on the mission. What would be the use of a tactical performance evaluation that ignored the nature and quality of the enemy’s actions, and reduced itself to a seemingly – mistakenly – universal measurement of a results-by-expertise index? Two units with the same results and expertise, one which faced a superior enemy, another that face a paltry enemy, would be judged the same by such a construct. The resulting evaluation would mislead about their relative performance. As a result, performance cannot be a simple relation between the results achieved, and the way through which the means available for carrying out the mission were planned, decide upon and carried out in the effort to achieve the mission.

Performance must to be understood as the result of a joint analysis that takes into account both aspects of this duality according to its conceptual framework, sustaining the analysis that is intended, recognizing that the duality exists and must be addressed.

There are additional problems that result from this duality. What constitutes expert use of means in terms of planning, decision and execution? How does it affect the fulfillment of the mission? What, indeed, does carrying out a mission mean? Does it allow for partial fulfillment or is it a simple pass/fail test, victory or defeat? To what extent the final situation of friendly and enemy forces are to be taken into account in evaluating performance when they are, and they are not, explicitly named in the mission? 

It thus becomes clear that the recognition of performance as a joint analysis of its dual nature calls for supporting definitions of what is to be understood by the aspect that relates by the aspect that relates to the way through which the means available for carrying out the mission, that is to say, a measure of the technical expertise with which actions were planned, decide upon and carried out in the effort to achieve the mission, on the one hand; and to the results achieved, that is to say, a measure of the extent to which it carried out its mission and the end-situation of friendly and enemy forces, on the other. In this framework, these are addressed by the concepts of tactical proficiency and tactical effectiveness which are explained below.

What Makes Crack Units Crack: A definition of Tactical Proficiency

The Tactical Proficiency of a unit is defined as its proficiency in the use of resources in terms of the quality of planning, decision and execution of actions in combat. This definition requires clarification in its usage of the terms resources and quality in the context of tactics. Although there are many different ways to classify the means and alternatives available to units (e.g., by arm, branch, equipment, troop type and/or mission capability, etc.), the conceptual framework proposed here expresses the resources available to a given unit in terms of its Doctrine, Training, Leadership, Organization, Materials and Personnel (Soldier) - DTLOMS requirements
. Although there are many different ways to assess the quality of planning, decision-making and execution (e.g., by doctrinal conformance, by economy of effort, by subjective holistic appreciation by umpires, etc.) the conceptual framework proposed here expresses the quality of planning, decision and execution in terms of its comparative standing in relation to a given understanding of the state-of-the-art
.

This definition implies two major consequences that should be highlighted. On the one hand, Tactical Proficiency expresses a system boundary of analysis that relates exclusively to the dynamics of a unit’s capabilities in the use of its (DTLOMS) resources. All other tactical considerations are thus boundary conditions from the point of view of proficiency, such as, e.g., mission objectives, weather /terrain, and the possibilities of the enemy. Thus, for a thought experiment, a unit’s tactical proficiency in terms of, say, using direct fire is an intrinsic attribute, an expression of the quality of its use of its (DTLOMS) resources. Rain, woods and different types of enemy troops will be boundary conditions and provide input data as to how those resources will be used in accordance to a given level of (parametric) tactical proficiency. This definition of tactical proficiency thus serves to identify differing types of proficiency in terms of the various boundary conditions one might wish to identify.

On the other hand, the definition of proficiency as the quality of planning, decision and execution is not an expression of doctrinal conformance. The content of doctrine should not be mistaken for a description of proficiency, but rather taken as it is meant to be, an attempt to codify and disseminate how a given level of proficiency should be achieved. Doctrine
 is one of the requirements of each and every resource available to the unit. The definition of tactical proficiency proposed implies an evaluation of quality by the state-of-the-art, which ensures that doctrinal content will be qualified by continual contrast with novel-but-proficient approaches and thus open to improvement.

This definition of tactical proficiency supports consistent efforts of modeling. An example of the way this definition may enhance modeling is given below, by addressing a model of tactical proficiency based on the tenet of Synchronization of US Army FM 100-5 Operations
.

A Model of Tactical Proficiency: the tenet of Synchronization

Modeling tactical proficiency by modeling the tenet of Synchronization from FM 100-5 requires three preliminary considerations. First, it is necessary to qualify the utility of deriving models from doctrinal materials. Second, it is necessary to argue if synchronization meets the definition of tactical proficiency. Third, it is necessary to inquire if synchronization is a necessary and sufficient tenet to model tactical proficiency in general, as opposed to  modeling tactical proficiency as understood by FM 100-5. 

There are both good reasons and inherent limitations in the use of doctrinal sources  as starting points for modeling. On the one hand, up-to-date doctrines do reflect the expectations, scales and values that a military organization considers desirable and necessary. Further, on many instances, the ability to emulate the standards of doctrine and, occasionally, even the procedures of a doctrine, is a primary element in personnel evaluation and promotion. However, models based on doctrines are not foolproof. Besides the possibility of the doctrine not being up-to-date, it must be borne in mind that doctrinal material is not ordinarily written so as to make explicit the models that support their prescriptions, directions and considerations; nor do they ordinarily express a conceptually structured framework. As a result, evaluators and analysts often find themselves in the position of interpreting doctrinal texts, in order to build valid models of a given doctrinal direction for a given evaluation.

Synchronization reflects a perspective about the way a given unit plans, decides and executes its actions in a particular manner, to whiz, as it relates to time and timing. Thus it is compatible with the definition of Tactical Proficiency. This is true regardless of a point of reasonable imprecision, that has to do with one’s understanding of the application of the tenet of Synchronization as requiring the simultaneous application of the  resources of a unit or the application of the resources of a unit with the most proficient timing.

On the other hand, a model based on the tenet of Synchronization, by itself, is limited, as a coherent modeling approach, to the perspective expressed in  FM 100-5. It does not meet all possible (conceivable) requirements for modeling proficiency. This is to say that FM 100-5 reflects a given decision about the way the US Army should run its operations, in particular, for the purposes of this model, the way its resources (DTLOMS) should be used. However, there is no guarantee that the US Army in different circumstances, or other armies at any time would value or express their own appreciation of their operational requirements in the same way, given their different availability of resources (DTLOMS), thus compromising the general or universal utility if a model based on the tenet of Synchronization.

The figure below synthesizes a model of Tactical Proficiency oriented by the tenet of Synchronization adapted from Klober Jr (1995)
. 

The model presented expresses the tenet of Synchronization by components (combined arms balance, use of weapons systems, control, and doctrinal standing). These components are tracked by the most relevant battlefield operational systems (maneuver, fire support, mobility-counter-mobility-protection, air defense), which in turn support measure patterns. For example, the Synchronization component doctrinal standing is tracked by two measure patterns: combat power projection and vulnerability, which determine that the data dimensions to be collected or selected have to do with enemy and friendly time and position and combat power projection. A more detailed view of this last step follows.
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Figure  1.  A model of Tactical Proficiency: the tenet of synchronization. Adapted from Kloeber Jr 1995.

A Measure Pattern of Tactical Proficiency: Combat Power Projection and Vulnerability

Combat Power Projection (CPP) and Vulnerability (Vul) were proposed by Kloeber Jr as described above. It is presented here because it is derived from a perspective that is compatible with the conceptual framework for Tactical Proficiency. Hence, it is possible to take the data collected on enemy and friendly time and position and combat power projection and work out a measure pattern of the dynamics of CPP and Inv. 

Kloeber Jr’s measure pattern describes combat power projection as:
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CPP = Combat Power Projection;

T = battle length in time intervals;

ACPF i t = is enemy’s CPP on friendly forces on square i in the time t; 

ACPmax t = the greatest combat power projectable in any one square in time t; 

OLIE i t = the total Operational Lethality Index of the enemy projected on square i in the time t;

OLItot t = the total Operational Lethality Index in the time t.

Figure  2. Combat Power Projection – from Kloeber Jr 1995

Conversely, Vulnerability is defined as 
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Figure  3. Vulnerability 

It is only fair to recognize that Kloeber Jr did not approach the issue out of conceptual framework, but rather from the need to translate FM 100-5 doctrinal tenets into models that would support measure pattern. To that extent, although this article keeps the original terms proposed by Kloeber Jr, it is necessary to clarify that, from the point of view of Tactical Performance Evaluation, what is at stake is the measurement of the management of vulnerability so as to project combat power (MoV). MoV is, generally, a broader understanding than what is usually understood variously as exposure management or, conversely, by stealth. However, MoV is the simpler understanding of the phenomena, and thus, by Occam’s razor, the superior one.

Kloeber Jr’s approach does allow to measure vulnerability vs. combat power projection, but it does so outside of a tactical framework as presented above. It fails to distinguish the object of a tactical performance evaluation as it touches proficiency, to whiz, the measurement of the tactical proficiency of vulnerability management.
This shows how the proposed conceptual framework can guide more coherent analysis and review existing analysis to lend them conceptual consistency for tactical performance evaluation purposes. Kloeber Jr’s approach allows one to track when a given component of the unit was vulnerable, e.g., crested a hill. This is just an observation of fact, and exactly because it is so it can be used differently than intended. 

The proposed conceptual framework of Tactical Performance Evaluation allows the use of this data to ponder the different conditions of exposure in terms of the quality of the planning, decision and execution of this particular action. What is under consideration is whether the act of becoming vulnerable was deliberate, part of the action of projecting combat power projection (which would be noted as a positive measure of tactical proficiency as it touches vulnerability management) or, on the contrary, if the very same act did not result from such a clear assessment of the need to become more vulnerable in order to effect combat power projection (which would be noted as a negative measure of tactical proficiency as it touches vulnerability management).

It is the perspective gained by using the conceptual framework of what tactical proficiency is that allows one to know what data to use, and to select models that relate the data meaningfully. Only this perception can produce a substantial evaluation of the quality of the planning, decision and execution, without which tactical performance evaluation would be misguided. Measures of superior tactical proficiency are then valid proxies of superior quality in planning, decision and execution. Tactical proficiency, as conceptualized, clarifies its dynamics and allows one to measure the elements that make crack units crack.

The paper now addresses how to evaluate tactical performance in terms of the results achieved, defining Tactical Effectiveness.
A substitute for Victory: a Definition of Tactical Effectiveness

Tactical Effectiveness results from the consideration of a unit’s final situation. It expresses an evaluation of the unit’s achievement in terms of its fulfillment of its mission, taking into account the actions of the enemy, the environment/scenario and the Tactical Proficiency of the unit under analysis. That is to say that the extent that a unit was able to carry out its mission is not the sole element that has to be taken into account. Its fulfillment of its mission needs to be qualified by the nature of that mission, the actions of the enemy, the environmental and scenario conditions of its action and the contribution of its tactical proficiency. Results so obtained will be true measure of its tactical effectiveness. 

Tactical Effectiveness has two components: primary tactical effectiveness, related to the fulfillment of mission, and secondary tactical effectiveness, related to the sense of proportional cost. 

Primary Tactical Effectiveness corresponds to a measure of the fulfillment of its mission. The fulfillment of a unit’s mission admits both qualitative and quantitative considerations. Qualitative considerations relate to the way any tactical situation in war serves the purposes of strategic and ultimately political aims. This linkage to finality is what gives the mission primacy over all considerations. It also lends purpose to tactical action and explains its occurrence in given time and place against a given enemy under certain conditions. Strategic direction, making use of combat to achieve the aims of politics, will decide whether, where, when and how a given tactical action will take place, expressing the results to be gained in it. Political aims, already subsumed in strategic direction, will further determine, explicitly or implicitly, specific rules of engagement under which tactical actions are expected to take place (e.g., the defense of an anonymous piece of ground as opposed to a landmark of emotional – political – value), and further direct particular behavior according to circumstances (e.g., in the amount of collateral damage and/or the treatment of civilians). Quantitative considerations of Primary Tactical Effectiveness will be expressed in terms of specific results to achieved subordinate to qualitative directions, and often as a proxy of qualitative strategic or political goals (e.g., “keep your unit effective” would translate in “retreat before you take over 20% casualties”).

Secondary Tactical Effectiveness corresponds to an assessment of relevant tactical elements not expressly covered by a unit’s mission. In general terms, Secondary Tactical Effectiveness corresponds to qualitative and quantitative considerations that relate to the sense of proportional cost in the achievement of any one mission. Once again, qualitative considerations mirror strategic or political aspects, and quantitative considerations are proxies to qualitative ones. Strategic considerations about the sense of proportional cost stem from expectations as to the correlation of forces vi a vis the enemy in a given strategic setting (e.g., a theater of operations, or a war) and the advantages that may accrue from obtaining specific results in terms of changes in that correlation of forces either directly (e.g., inflicting greater losses than one suffers in general, but inflicting sufficiently greater losses to offset or enhance one’s position against the remaining forces of the enemy) or indirectly (e.g., the multiplier effects of a given position, the bottleneck of a given position or a given amount of time, the availability – or denial – of certain facilities). Political considerations about the sense of proportional cost are more explicitly related to the political assessment as to the worth of the losses suffered or inflicted in furthering political aims.

An important consequence of this definition is the clarification of the limits of the association of tactical effectiveness to victory. A unit’s mission, the actions of its enemy,  the environment/scenario or its own tactical proficiency may produce the results desired as expressed in its mission without providing for a “Victory”. A ready example is a “defend to the last” order: the unit is expected to be destroyed, and so it cannot conceivably “win”. However, if by doing this it succeeds in providing what was intended of this stand, be it time or distraction of the enemy or denial of access or whatever, it will have been tactically effective. As a result, the usual understanding that tactical effectiveness is the same thing as overcoming the enemy and/or gaining or holding ground, i.e., “Victory” is not enough. Tactical Effectiveness is a broader understanding, that must replace “Victory” for the purposes of Tactical Performance Evaluation.

This definition establishes a primacy of the mission that needs to be qualified in order to avoid unfortunate misunderstandings in terms of exercises. The expression of a mission in war carries with it a number of implicit strategic and political elements that contextualize its meaning. Exercises need to include sufficient information about these elements or risk misinforming the unit as to the actual context of its task and, as a result, failing to establish condition for a valid evaluation of its effectiveness.

This definition of tactical effectiveness supports consistent efforts of modeling. An example of the way this definition may enhance modeling is given below, by addressing a model of tactical effectiveness inspired by the traditional acronym METT-TC
.

M + ET3C: a Model of Tactical Effectiveness

Modeling tactical effectiveness requires dealing explicitly with its primary and secondary components, in order to circumscribe a description of the way the actions of one unit support an evaluation of its tactical effectiveness that takes into account its final situation in terms of its mission, considering the actions of the enemy, the scenario/environment and the units proficiency.

The proposed model, as expressed by the M + ET3C graphism, expresses the primacy of the Mission (M), and points the need to add, when necessary, the elements of the Enemy (E), Terrain (T), Time (T), Troops Available (T) and Civilian Considerations (C), in both qualitative and quantitative terms, as the specific mission specifies.

As a result, it becomes possible to derive from this model a comprehensive classification of all missions conceivable, in accordance to the priority accorded to the variables modeled. That is to say, the following 32 types of missions correspond to simple combinatory analysis of emphasis on one, or some, or all, variables of the model as part of the primary tactical effectiveness of the unit.
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Figure  4. The 32 types of missions that result from the M+E3TC model of Tactical Effectiveness
With the benefit of this model, a well known measure pattern, the METT-TC Score, is subject to an examination and its reconceptualization is proposed.

A Measure Pattern of Tactical Effectiveness: Examining and Reconceptualizing the METT-T Score 

The METT-T Score METT-T is an experimental outcome measure developed by Army Research Institute –ARI Presidio of Monterey Field Unit. It is derived from blue and red force casualties, and number of weapon systems in control of an objective at the end of an exercise. It entails one of the following computations:
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Figure  5 . Blue Defending (BD)  METT-T Score
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Figure  6. Blue attacking (BA) METT-T Score

Key to Figures 5 and 6:

Bs = percentage of surviving Blue operational systems

Rs= percentage of surviving Red operational systems

RBt = percentage of Red operational systems that penetrated Blue defense lines

BRt = percentage of Blue operational systems that penetrated Red defense lines

An exam of the METT-T Score through the eyes of the M + ET3C model described above reveals a number of significant shortcomings. 

The mission has no expression of its own, except insofar as the Blue force is deemed to be the attacker or the defender, and this is reflected solely in the consideration of defense lines crossed. This fatally understates the primacy of the mission, and leads to the kind of quandary exemplified in the introduction.

In fact, the METT-T Score implies a measure pattern for what can be seen to be  one particular understanding of single type of mission, that shown in mission typology as EtTTc. The perspective of the M + ET3C model also reveals that the METT-T Score fails to evaluate the elements of time and civilian considerations at all.

METT-T Score corresponds to one particular of that type of mission because it assesses each of these elements only through one proxy variable (operational systems and operational systems past defense lines) and also because it weights these three elements, implicitly contained in its mission, equally. 

This shows a lack of appreciation of a number of potentially relevant priorities to specific tactical results, for instance, the destruction of a given enemy capability (i.e., a spoiling attack oriented to neutralizing enemy air defense systems or simply wear down his forces), the seizure or maintenance of a given objective (e.g., “seize!” or “hold!” that hill) and even of the acceptable level of loss to one’s unit (e.g. “do-or-die” or “avoid significant loss”). METT-T Score’s calculations overemphasizes a balanced attribution to relative strength (ignoring any sense of proportional cost, trading percentage for percentage regardless of strategic or political considerations) and a “absolute” measurement of territorial control (percentage of enemy systems past a defense line, ignoring terrain for territory). METT-T Score fails to allow any variation for potentially useful proxies and relative weights of those proxies, and thus fossilizes its own utility for evaluation purposes.

METT-T Score risks being taken a misleadingly universal measurement of effectiveness, while its main advantage is simply procedural. METT-T Score quickly and unambiguously produces a numerical expression of results. It does not seem very clear that this speed and ease of calculation, bought at the price of its over-specialization to one particular case of a given mission type.

To exemplify what is at stake in terms of the trade-off between ease of use and simplification, and in particular to point out a possible consequence of establishing measure patters without models built upon a clear conceptual framework, it is opportune to consider just one element of the METT-T Score, the way it deals with combat power.

METT-T Score is trying to gauge the remaining combat power of the forces involved by accounting the number of surviving operational systems. Remaining combat power is self-evidently an important consideration for the evaluation of the tactical and strategic results of any combat. But METT-T Score’s use of the percentage of surviving operational is too simple an approximation, and risks being misleading. 

Different operational systems contribute differently to combat power. Combat power, in itself, is not a simple linear result from the association of existing (remaining) operational systems. Combat power is the result of proper association of resources (DTLOMS), which is what turns a collection of variously armed individuals and diverse pieces of equipment into a fighting force. To argue that remaining combat power is measurable by accounting by the percentage of remaining operational systems risks being taken for an overly pessimistic expectation, to whiz, that any percentage of surviving enemy operational systems will retain the same percentage of combat power the original organization had.

The logic of METT-T Score, that of providing a nexus of combination of the various aspects of Tactical Effectiveness, might prove more useful and enduring. This would require working from a conceptual framework that would support a model, such as the M + ET3C model proposed. Each one of the different mission types would require a particular approach (a purely qualitative M + etttc mission, e.g., reconnaissance, would require another approach), but there could be a measure of economy of scope involved. Then it would do to identify those proxies felt to be representative of the way each of these variables developed for evaluation purposes according to mission type. The resulting “equation”, if one decided that a quantitative index was suitable to the evaluation at hand, would then weight the various elements in terms of their primary or secondary role in the mission.

Having dealt with the definitions, model and exemplified the measure pattern of tactical proficiency and tactical effectiveness, the paper now moves to the presentation of the considerations involved in their joint analysis, that is to say to Tactical Performance Evaluation proper.

Tactical Performance Evaluation: the joint analysis of Tactical Proficiency and Tactical Effectiveness

The Evaluation of Tactical Performance through the joint analysis of Tactical Proficiency and Tactical Effectiveness addresses the dual nature of Performance, as described above. So it became necessary to define, exemplify a model and a measure pattern of Tactical Proficiency, evaluating the technical expertise with which a unit’s actions are planned, decide upon and carried out in the effort to achieve the mission. And to define, exemplify a model and a measure pattern of Tactical Effectiveness, recognizing its primary and secondary components, and exposing the four aspects of the mission, the actions of enemy forces, the scenario and environment in which the mission was to be carried out and the effects of the unit’s own tactical proficiency as its determinants. To that extent, both definitions were ancillary, albeit necessary, to the proper understanding of the third and last aspect of the proposed conceptual framework for Tactical Performance Evaluation: the joint analysis of tactical proficiency and tactical effectiveness.

It is opportune to begin by presenting the relationship between tactical proficiency and tactical effectiveness, synthesizing the presentation thus far advanced:
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Figure  7. Relationship between Tactical Proficiency and Tactical Effectiveness

Joint analysis begins with the expression that any result of a high/low performance must perforce rely on the clear distinction between the duality of high/low tactical proficiency and tactical effectiveness. Since the conceptual framework guides the building of models, and thus of measure patterns compatible with those models, one can be confident that the  and high/low tactical effectiveness are, except for the influence of tactical proficiency upon tactical effectiveness, distinct and separate. The causality trees of tactical proficiency evaluation and tactical effectiveness evaluation can thus be greatly simplified and specified. So, to sum up this point, variables such as the nature of the mission, the weather conditions, the terrain, enemy strength and quality, objectives and level of acceptable troop loss will have no effect on the tactical proficiency of a unit (in fact, they will qualify the unit’s proficiency to those circumstances), but they will have an effect on its effectiveness.

As a result, the three other aspects that explain and affect Tactical Effectiveness alone – the mission, enemy actions and the environment-scenario – can be treated rigorously as boundary conditions of tactical action. This understanding is congruent with the analysis of combat in war, and this is to be expected, since the conceptual framework deliberately does not seek to distinguish between sufficiently realistic exercises and actual combat. This, in turn, brings out the understanding that the mission, enemy actions and environment-scenario will affect the tactical effectiveness of a unit and will not affect its tactical proficiency.

Also in consequence, Tactical Performance Evaluation, which takes both tactical proficiency and tactical effectiveness, will be affected by any significant variation in these elements. In order to allow proper analysis of a unit’s performance over time, or of different units, it will be necessary to factor out and explain the effects of the differing boundary conditions on the results of the evaluation, or risk potentially fatal misjudgment. As in so many other instances of measurement, only experience and experiment will educate evaluators as to the degree of sensitivity analysis that will allow valid comparisons between unit’s performances under varying boundary conditions.

It is now useful to return to the example presented in the beginning of this paper, that of the Report of the Committee’s Minority Staff Defense Analyst and attempt to see the issues presented then with the perspective of the proposed conceptual framework for Tactical Performance Evaluation. To recapitulate, a brigade level deliberate assault exercise, oriented to the seizure of a given location, failed to achieve its objectives on the first time it went into action and was allowed a second attempt. Supported by the opinion of visiting Israeli officers, the report argued against the utility of the analysis – and thus of the exercise – on four qualitative points, expressed above, which were diagnosed as the result of differing conceptual frameworks on the part of the training personnel and the Analyst. Those points are now addressed in turn from the perspective of Tactical Performance Evaluation:

“The commander was given 36/48 hours, while the Israeli officers argued that 2/4 hours would be a more realistic timeframe for a deliberate attack.” What is at stake is the utility of the scenario, which directly affects the unit’s performance. On the one hand, if the state-of-the-art of deliberate attacks is 2/4 hours, then if the brigade was given – and needed 36/48 hours, its proficiency is very much below par. On the other, the scenario, by giving the brigade so large a time, effectively allowed it a benefit it would not have in a realistic setting, thus compromising the measurement of its effectiveness. The scenario was not realistic on two counts, then: the conditions for planning were bellow the state of the art and the boundary condition time of the scenario did not meet with realistic standards.

“The attack failed to carry out its mission, but was not considered a complete failure because of the number of the casualties it inflicted on its enemy.” This contention goes to the heart if the matter in what is to be understood as tactical effectiveness. The mission explicitly made to conquest of the geographical objective a primary component of the tactical effectiveness evaluation. In arguing that losses inflicted on the enemy could excuse this failure, trainers lost sight of the distinction between primary and secondary components of effectiveness, and took the latter as their criteria. This is easy to clarify: the mission expresses the primary criteria for effectiveness; failure to achieve it means low effectiveness (for any of a number of reasons). If destroying enemy systems had been of primary importance, then that should have been in the mission. So what is at stake is not whether the objective was taken, or significant numbers of enemy systems destroyed, but how those results related to the mission, and thus, how they should be considered in the evaluation of tactical effectiveness.

“The third was the tolerance of the training evaluators with fatal errors in the conception of the plan, such as the lack of reconnaissance in advance of the attack. In spite of fatal flaws, the commander was allowed to carry out his plan. This was seen as a simple waste of resources, since both the first and second attempts were below what could be considered a minimum, that would justify the expenditure of money and time to try it out. This was excused by the trainers on the grounds of the training nature of the activity and the lack of priority of “winning” in relation to “learning”.” 

This allows two different perspectives based on the conceptual framework presented. On the one hand, it is a matter of tactical proficiency – the brigade failed to make use of a resource (DTLOMS): its reconnaissance capability, when it would have been advantageous to do so. This is an example of a measurement of low tactical proficiency, pure and simple. Nothing that the enemy did, or of the scenario, or of the weather, or of the mission explains the mis-use of the resource.  On the other hand, as to whether the exercise should have been allowed to go on at all, that is a matter of sensitivity analysis. Did the mistakes in planning invalidate the exercise to the point that it would not serve to measure other aspects of the unit’s tactical proficiency? This is a judgement call on the trainers’ part; the quality of planning might be below par, but that says little about the quality of decision or action. Further, it tells nothing about the brigade’s capability of dealing with the mission, the enemy, the scenario and the environment. The issue does not rest with the utility of evaluation, but with the issue of cost-effective evaluation. Regretfully, according to the Report, the reasoning of the trainers was not based on the desire to measure out the other aspects of the unit’s Tactical Performance, but rather, with a self-perception of their role as that of “training” in the strict sense of the exercise, regardless of standards of measurement of proficiency and effectiveness. To that extent, this example illuminates how important it is to have a clear conceptual framework that identifies the values one attaches to the tactical performance of a unit, and not to whether it plays to “win”. Further on, it is to some extent surprising that a Center organized by the systemic view of DTLOMS should so emphasize T for training to the loss of the other requirements; in point of fact, perhaps it would not be too early to recognize the systemic testing role of such centers (“battle laboratories”), and remember that tests, too, have a role to play in any educational experience. Broader speculations can be associated with the position taken by the trainers in this particular. 

The last point raised by the observation of the Report in this paper, to whiz, the “validity of the evaluation and data obtained by both efforts, in particular, the value of the exercise as a tool for measuring the capability of the brigade and its commander for actual operations” opens a wide range of considerations, from the political utility of such instances of performance evaluation, supporting the decision to employ force at all in a given situation given reasonable expectations of success; to strategic considerations, supporting proper choice and use of units for specific tactical tasks; and for the very process of unit preparation and readiness. But one aspect stands out, in terms of joint analysis, from the others: the usefulness of such exercises – even, potentially, fatally flawed ones – in supporting a deeper understanding of the relationship between tactical proficiency and tactical effectiveness in itself. An understanding of this relationship is essential for any efforts at continuous improvement of the unit and, thus, of the force itself.

From that point of view, since, to the largest possible extent, the boundary conditions of tactical performance evaluation will be controlled, the primary focus of analysis should be able to rest on the two “measurable” aspects: a unit’s tactical proficiency and its tactical effectiveness. It should be able to focus in each and, in particular, the way through which tactical proficiency supports tactical effectiveness. 

At this moment in time, there is no data or substantive analysis to support any substantial position on this matter. It is expected that high proficiency will aid in high effectiveness. Indeed, this is expected to be so in our conceptual framework. But it is not clear how this takes place. So, it seems adequate to register two methodological approaches that seek to support a better understanding of this relationship. On the one hand, there stands a substantial volume of data collection that, if adequately treated, as exemplified above in the topic on tactical proficiency, can well provide statistically significant data sets. On the other, it is altogether feasible to direct attention to the relations among the resources (DTLOMS) and the impact of tactical proficiency on tactical effectiveness for a few selected units in a variety of contexts over time. As successive missions, enemy, scenario/environment conditions are examined, it should be possible to identify in a more meaningful way both the actual contribution of proficiency on effectiveness and even to bring up a few of the way through which that effect takes place.

A few Final Remarks, that address some of the limitations and points some of the consequences of the proposed conceptual framework thus far presented round out this paper.

Final Remarks

There is no perfect model, and no perfect conceptual framework either. But models crafted expediently for specific purposes, as partial approximations, should not be mistaken for tools that have wider utility in a systemic evaluation. An explicit conceptual framework is essential if models are to be created in coherent and useful manner for tactical performance evaluation purposes, and if they are, in turn to determine what type and nature of data is to be collected in a valid and useful manner. 

The core of tactical performance evaluation is the ability to measure tactical capability. That demands a clear understanding of the theoretical structure that supports coherent concepts for politics, tactics and strategy. Without such conceptual frameworks it is impossible to distinguish among properly tactical concerns and considerations  and other concerns and considerations.

Tactical Proficiency, as proposed in this paper, has to do with the qualitative assessment of the way through which a unit plans, decides and acts. That is to say that under this definition, proficiency will not be modified, only qualified, by the mission, the enemy, or the scenario/environment. In fact, one will be able to identify the tactical proficiency of a unit in those circumstances, and it might prove useful to know a unit’s tactical in any one of the different types of missions it may be called to perform; against specific enemy troop types; or its tactical proficiency in different kinds of weather, terrain or other scenario conditions. Far from arguing for a universal, all-embracing measurement of tactical proficiency, this approach allows for a more rounded, and more precisely measured, building of the tactical proficiency picture of a unit.

Tactical Effectiveness, as proposed in this paper, is supported by a theoretical structure that describes war in terms of three orthogonal aspects, politics (ends / goals), tactics (use of force in combat) and strategy (use of combats for the purpose of politics). It is this structure that allows the proper, broad understanding of the mission and that justifies its primacy. This construct further explains the emphasis on  the implicit elements of the mission in actual combat situations that have to be explicitly present in exercises that hope to be realistic. The considerations of enemy actions and scenario/environment round out that understanding in terms of external causes for effectiveness, and does the consideration of tactical proficiency, as defined above, for internal ones.

Joint analysis, or Tactical Performance Evaluation proper, remains unavoidably conditioned to the quality and expertise of the analyst. This is indeed unavoidable, since the open nature of tactical action to political and strategic (mission, enemy, scenario/environment), and tactical proficiency considerations defy, as yet, any one strictly objective approach. The relationship between tactical proficiency and tactical effectiveness, in particular, are an open frontier that calls for priority attention: the proposal expressed in this paper givens substance to this priority in a coherent manner by the shaping of a conceptual framework (in Figure 7) above in which Tactical Proficiency and Tactical Effectiveness are the only variables left open.

Verification of this concept and the models present seems relatively straightforward. In terms of the building conceptual framework, the use of the theoretical structure of the Theory of War provides a simple and widely available criteria for its verification. The models, in turn, seem sufficiently wide in scope and explicit in their components.

Validation of the issues raised in this paper require a different approach. On the one hand, the validation of the conceptual framework itself calls for a properly theoretical effort in what concerns the general validity of the Theory of War and the particular validity of the conceptual framework derived from it for the specific tactical circumstance under analysis. Topological (e.g., air-land, air-sea, special operations etc.) and even, conceivably, organizational bias (e.g., Army, Marines, etc.) will legitimately wish to adapt the concept to highlight particular aspects for evaluation purposes. This seems altogether feasible, so long as any theoretical and conceptual considerations are made explicitly. On the other hard, model validation remains open to the usual opportunities of criticism and improvement in accordance to its own organic imperfections or to the purposes to which they are intended. 

Accreditation is  another matter. It seems appropriate to remark that the bureaucratic mechanisms of this stage of consideration should not be taken as a reality in themselves. Accreditation will relate more, or less, directly to the conceptual framework with which proper authority will address the acceptability of the proposed models to a given purpose. It will take into account expectations of results and perceptions of adequacy that will explain accreditation as an acceptable simile for a particular application at least as much as the organic merits of any one proposal or of a series of proposals. The pervasiveness of understandings that can recognize the value, utility and propriety of models and simulations will be a major factor in this process.

This perception of the VVA issues involved in tactical performance evaluation allows the consideration of the importance of Modeling and Simulation (M&S) efforts in this context. Training models, which address only on aspect of the resources (DTLOMS) involved, can fatally undermine performance evaluation models by imposing partial perceptions born out of the training environment in what should be a systemic evaluation effort. As shown, for instance, in the example used in this paper. In these circumstances, it is to some extent to be expected that the Services will fail to recognize or even believe the analytical potential of models and simulations. 

This is to be expected to the exact extent that those models do fail to address reality in meaningful ways. However, useful models and simulations that do address reality meaningfully may lose credibility. It is all to common to see the analytical lessons of games and exercises dismissed from consideration, not for their shortcomings, but  because they are seen exclusively as “training tools”, which stand, somehow, below consideration for “actual purposes”. Conversely, many training establishments will not address real shortcomings in their models because they “only” intend to train. 

A number of organizations in the Services have become convinced of the benefits of modeling and simulation for analytical purposes and, as a result, have made substantial progress in terms of the quality of their training and the reach of their evaluation: in the control of uncertainty, in the development of effective and timely aids to decision-making and other aspects. The robustness of models and simulations thus comes to the fore, and the issue for test and evaluation then becomes one of simple budgeting: should additional funds be directed towards improved M&S or towards better instrumentation for data collection?

In partial conclusion of this paper, it is argued that weakness in M&S is potentially far more damaging to T&E efforts than any comparable strengthening in instrumentation for data collection. The simple point of the matter is that advances in M&S are intrinsically closer to the improvement of the expression of a conceptual framework than any conceivable advancement in data instrumentation technology. In summation, improved M&S will direct more useful and relevant data instrumentation, while the reverse is not true.

From a more essential point of view
, the possibility of performance evaluations based upon conceptual frameworks such as the one proposed here reflect the technical feasibility of data collection in an unprecedented manner. What is implicit in such possibilities goes far beyond its pragmatic application for improved approaches to systemic evaluation. It brings to the fore the potential for profound changes in the learning process itself, which reaches into all fields of human endeavor. The distance between existing training methods and goals, on the one hand, and the perspective of systemic apprehension revealed by emerging testing and evaluation approaches must not be taken as a harmful stumbling block, but rather be recognized as a healthy growing pain. 

Test and Evaluation, in this context, began for the express purpose of measuring results: the results of change, in general, and that particular change of groups of human beings and their tools into teams  – in this case, fighting teams, but teams nevertheless – called training in this particular. Improved test and evaluation now makes possible to measure and follow learning trajectories that are still, to some extent beyond the scope of training and learning approaches. This is as it should be: it is the possibility of systemic test and evaluation that will support the birth of improved, systemic training and learning. 

So, in conclusion, improved test and evaluation approaches, once they refine their conceptual frameworks, will achieve their ultimate purpose when they spur and support improvements in training and learning initiatives that will, in turn, require even more capable test and evaluation approaches.
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� Report on Staff Trip to Army Training Facilities. “Committee’s Minority Staff Defense Analyst - Report”. � HYPERLINK http://www.d-n-i.net/FCS_Folder/trip_rpt_army_tng.htm ��http://www.d-n-i.net/FCS_Folder/trip_rpt_army_tng.htm�. (January 2001).


� This paper develops points raised in Gomes PhD dissertation: Gomes 2001.


� Carl von Clausewitz. On War. Edited by Peter Paret and Michael Howard. New York, Everyman’s, 1993. For a more rounded presentation of this interpretation of Clausewitz, see Domício Proença Jr. Some Considerations on the Theoretical Standing of Peace Keeping Operations. Low Intensity Conflict and Law Enforcement (Frank Cass, forthcoming); an early version of this paper was presented at Redes 2001 paper and can be found at  � HYPERLINK http://www3.ndu.edu/chds/index.html ��http://www3.ndu.edu/chds/index.html�; and Domício Proença Jr and Eugenio Diniz, Pensar o uso da força: estudos estratégicos (Strategic Studies: to think about the use of Force). in Clóvis Brigagão, org. A estratégia das negociações internacionais (The Strategy of International Negotiation). Rio de Janeiro, Ed Aeroplano, 2001 (forthcoming).


� TRADOC 1996. Requirements Determination. � HYPERLINK http://www.tradoc-army.mil/cmdpubs/reqdef ��www.tradoc-army.mil/cmdpubs/reqdef�. . (October 1996).


� What is at stake is the understanding that the state-of-the-art transcends any one organization and expresses the highest known standard of achievement. In that sense, the state-of-the-art can derive either from what is the closest existing approach to theoretically bounded results or the recognition of what is considered the best practice in a given field (to that extent, taking the state-of-the-art from the best available state-of-the-technique).


� Doctrine must be understood as the prescriptive expression of the collective knowledge of a military organization, which intention is to save time when confronted with given situations. To that extent, the role of science in military doctrine is bounded by the power of science to determine optimal or quasi-optimal solutions to problems in terms of specific technique (e.g., bridge building or Operations Research allocation of means) and by the limitations of science in prescribing a similar course of action in what concerns the enemy (e.g., there is no ‘scientific solution’ to reconnaissance or to victory in war). See Clausewitz 1983, esp. Book II.


� US Army. Blueprint for AirLand Battle – Field Manual 100-5 - Operations. Washington and London, Brassey’s / Institute of Land Warfare, 1991 (for the most current version, see � HYPERLINK http://www.tradoc-army.mil ��www.tradoc-army.mil�). This tenet is also part of Brazilian Army Doctrine, in its volume on Operations (C-100-5).


� Kloeber Jr 1995 does not make use of resources (DTLOMS) as such, but works instead with a given doctrinal taxonomy which deals with “battlefield operational systems” (BOS) as the “resources” with which a unit operates. To this extent, Kloeber Jr is concerned with the “synchronization of battlefield operational systems”, agreeing with the interpretation that Synchronization has to do with timing. BOS are an aggregate perspective of given subsets of resources (DTLOMS) expressed as functional capabilities. The BOS are maneuver, fire support, mobility-counter-mobility-protection, air defense, logistics, intelligence and command and control. This aggregation does not conflict in any way with the broader perspective presented above. However, it is important to remark that from the perspective of evaluation, it is essential not to lose sight of the DTLOMS dimension without which it will not be possible to pinpoint neither the effects of changes nor the elements that support an assessment of capability.


� METT-TC stands for a mnemonic of “Mission, Enemy, Terrain, Troops, Time and Civilian Considerations”, a modern adaptation of the five-paragraph order method of XIXth Century origin, often attributed to Gen. U.S. Grant. There is some variation as to the order of the T’s in different sources. For an interesting and pragmatic view see MSG Brett A Stoneberger, Combat Leader’s Field Guide.(12th Ed). Mechanisburg, Stackpole, 2000. (p 10-11). 


� The authors gratefully acknowledge the insightful considerations on this matter of Prof. Dr Roberto S Bartholo Jr, of the University of Brazil.
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