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MARKET  ANALYSIS AND OPTIMIZATION OF FUNCTIONS

At EMC TEIN2 we use various mathematical 

tools to select the analysis or digital modeling 

for our services.

For example, the use of factorial calculus or mul-

tivariate analysis is frequent when dealing with 

the management of technological projects rela-

ted with the diversification of products.

Factorial analysis is a statistical technique that is 

used to try to identify, using a reduced number 

of factors, the multiple relationships that can 

exist between a set of variables or interrelated 

criteria.

It is used in the diversification of products in the 

initial selection to more thoroughly identify 

those products that have a greater possibility of 

future profitability.

The comparison is carried out with two evalua-

tion criteria (first level) that are broken down in 

the second level into five total criteria. These 

criteria, arranged according to the following 

table, are the ones that contain the multivaria-

bles.

In market studies for products and industrial 

equipment, whether or not they form a part of 

the management of technological projects, 

analyses with various tools and statistical func-

tions are used. Often these can be normal or 

Gauss distributions, Beta functions, Student's 

T-test, or binomial distribution. Which one to 

use depends on the marketing variable that is 

being determined, the sample size that can be 

assembled, or the desired precision.

The market variables that are usually sought 

have to do with monetary quantities of import, 

export, production and sales, and are created on 

the basis of the number of units and average 

prices. 

They also form part of the analysis broken down 

by manufacturer or seller, by geographic area or 

by important technical characteristics, which 

are the innovative or advanced characteristics 

that serve to classify the equipment or give it a 

unique value.

In market analysis it is also essential to include 

growth estimates along with changes in the 

average price and in the characteristics or attri-

butes that give the equipment its innovative or 

unique character.

Evaluation Criteria
1st Level 2nd Level

Appeal of the 
Product-Business Technological 

Innovation
Technological Synergy

Marketing Synergies

Unique Advantages 
of the Product

Market Appeal

Strong points of 
the Business-

Enterprise



 

The available methods for handling numeric 

variables include regression analysis using high 

degrees of correlation between the representa-

tive curves of, for example, the average growth 

of the market and curves configured for future 

indicators of that growth.

When a time series of sufficient duration is avai-

lable for future indicators of average prices, 

forecast procedures can be applied based on the 

exchange rate. At times we also use exponential 

smoothing as a specific regression technique.

The principal concern of these analyses is the 

qualitative aspects of the samples. Rather than 

stratification itself, its composition has to be 

taken into account in terms of use, manufactu-

re, distribution, installation, and maintenance. 

Market studies seek out qualitative aspects and 

collect information related to technical charac-

teristics and estimations of change and/or 

growth.

In this part of the analysis it is important to be 

able to organize a family tree of products in 

which the products can be linked to figures from 

statistics generated by the Spanish Institute for 

Foreign Trade (ICEX) using the United Nations 

SITC classification with 3-5 digits, and the IPC 

international patents code, which permits the 

allocation of the technological content of the 

products in question.

Using these trees, estimation matrixes can be 

constructed that relate the percentages of use 

of significant technical parameters with the 

results of the analysis of the samples and 

parameters that are believed to exist in the 

market. The correlation between the sample 

and the market are established with levels of 

confidence based on the mathematic variance 

of the frequency distributions used.

When there are several technical parameters 

that configure the family tree of products, it is 

advisable to establish principal branches and 

secondary branches in terms of technologies 

that rely on other technologies that are still in 

the development phase for their maturation in 

the market.

This tree, with its links and paths between tech-

nologies, is called the relevance tree. It permits 

the analysis of the arrival of products to the 

market that involve several convergent techno-

logies with a specific sequence or time-depen-

dence among them. The global probability 

requires an analysis of the complete technologi-

cal scenario and occurrence matrixes using 

cross-impact procedures.

We recommend completing the necessary infor-

mation to create the relevance tree and the 

occurrence matrixes using expert technology 

questionnaires conducted by Delphy methodo-

logy. The number of communication levels and 

feedback procedure contribute to determining 

the precision that can be achieved in the com-

plete technological forecast. 
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The optimization of functions and the use of 

iterative algorithms are exemplified in the calcu-

lations of the optimal structure or efficient 

system for transport and mobile warehousing, 

used in several Reasoned Reports. They are 

frequently used in both the analyses of the 

viability of a product as well as in the Reasoned 

Reports that coordinate the innovation of auto-

mated vertical warehouses with other forms of 

process engineering.

This is a kind of analysis in which, for the design 

of warehousing structures, certain dimensional 

inequations have to be fulfilled along with con-

ditions of static equilibrium that make reference 

to the equation for forces and equation for 

momentum for the entire rigid solid that rests 

on a horizontal plane.
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Example of the development of a project

The system of coordinated axes has its origin in 

the intersection point on the ground plane with 

the axis of the first rotation (0, counted clockwi-

se from front). 

The applied forces,                = 0, to the structure 

are the weight of the structure itself, Pstructure, the 

weight of the concentrated loads and the reac-

tions of its resting points, Ri so that i = 1…n. 

Moreover, Pstructure is calculated by defining 

the functions F(x), F (y), F (z), that provide the 

spatial distribution of the volume of the mate-

rial resistance along the axes x, y, z. Next, inte-

grating them along the three spatial axes and 

multiplying by the constants ρ1 y ρ2 of the 

specified mass of the materials of the structure 

of the warehouse and its loads, respectively, its 

weight is obtained:

Pstructure =  

ρ1 ρ2]

The calculation of Pstructure generally adopts as 

the limits of integration the restrictions or 

inequations given for the correct dimensions of 

the operation and/or maintenance.

When the loads are applied, the expression of 

the equilibrium of forces given are applied by 

the equation

Pstructure +  + loads = 0

The expression can also be used to calculate the 

shear strength for the profiles with which the 

structure of the warehouse will be constructed.

The second stability condition in the structure is 

provided by the equation for momentums regar-

ding the origin of the coordinates or 0 point, so 

that:

It also shows us the initial stability starting with

For the best interaction of the inequations of 

the two static equilibrium equations for the 

warehouse structure, a change is usually made 

in the axes of the coordinates from their origin 

with respect to the one that was used for the 

momentum, until the new iterative calculations 

made, using as the coordinate axis the center of 

gravity of the complete structure.

The coordinates of the center of gravity G(a, b, 

c) that have been manipulated, using the formu-

lation in which the functions H have been defi-

ned not only for the spatial distribution of the 

material resistance of the structure but for all 

the loads:

The point with respect to which the momentum 

is taken does not alter the structural calcula-

tions, although it does simplify them apprecia-

bly.
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The optimization of the equation on many occa-

sions means a minimization subject to the con-

ditions given for the inequations or restrictions. 

It is made by formulating the problem in Lagran-

ge terms to obtain the points in convex space 

that verify the necessary and sufficient condi-

tions for local optimization, and, therefore, 

global optimization. The problem is solved defi-

ning the program's Lagrange as the sum of the 

objective function of the products of each 

restriction by a multiplier. The multipliers in this 

case, being associated to unequal restrictions, 

are named (    i) by Kuhn and Tucker. The neces-

sary conditions for the local minimum and, 

therefore, global minimum, of this problem are 

precisely supplied by the conditions of Kuhn and 

Tucker.

 If x* is a local minimum of F(x), subject to  

 the restriction G(x)   0, then it is observed  

 that:

Subsequently, the solution has been implemen-

ted using the Optimization Toolbox of Matlab, 

which provides several minimization functions 

using algorithms. These solve the problem of 

minimization subject to restrictions using itera-

ted solutions that successively approximate the 

final solution.

For the calculation of operations of triple inte-

gration, a model is available that permits the 

use of symbolic calculus, manipulating the 

formulas of integrals symbolically with relative 

ease and finding functions that solve differential 

equations. To carry out this task, it is necessary 

that all the variables and algebraic expressions 

are expressed as symbols.

In this example, the minimizing momentum 

equation has been introduced, obtaining the 

results that can be seen in the following Figure, 

where the local minimum point can be noted, 

the absolute point, and the function point.

Matlab command line and result screens
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This way the first member of the of the momen-

tum equation can be obtained,

 

[Momentumorigin            ], and it must be up to 

20% greater than the 2nd member, if there is a 

wish to optimize the stability with the smallest 

possible dimensions in the structure. Starting 

with this result it is possible to recommend the 

dimensions of the structure in a more rapid and 

precise way.

To simplify all the iteration tasks, an attempt to 

consider all the functions F(x), F (y), F(z) (spatial 

distribution of the material of the structure 

without its load) as linear or first degree func-

tions, corresponding to tubular straight profiles. 

The possible curvature of aerodynamic forms is 

introduced later by means of polygonal itera-

tions. 

This sample project for the design of a mobile 

warehouse structure using SW mathematics, 

verifies that the new process of design and 

development meets the PECAL-2.110 standard, 

which includes the NATO requirements to assure 

the quality of activities for the design, develop-

ment, and fabrication of prototypes for Defense. 

In this sense, the calculation tool and the stan-

dard complement each other because they 

permit the assurance of the quality of the 

models by means of an iterative process of 

successive refinements of the models, linking 

together the design SW and the simulation of 

the kinematic equations used in the models at 

the level of R&D+innovation.


