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ABSTRACT

The rationale of Econographication revolves around the efficacy of multidimensional graphs as the most effective visual
tool to understand any economic phenomenon from a multidimensional view. The main motivation behind the creation
of Econographication is to evaluate multidimensional graphs evolved so far in economics and to develop new type of
multidimensional graphs to facilitate the study of economics, as well as finance and business. Thereby, the mission of
Econographication is to offer academics, researchers and policy maker’s an alternative multidimensional graphical
modeling approach to the research and teaching-learning process of economics, finance and business from a multidi-
mensional perspective. Hence, this alternative multidimensional graphical modeling approach is offering a set of multi-
dimensional coordinate spaces to build different types of multidimensional graphs to study any economic phenomenon.
The following new types of multi-dimensional coordinate spaces are presented: the pyramid coordinate space (five axes
and infinite axes); the diamond coordinate space(ten axes and infinite axes); the 4-dimensional coordinate space
(vertical position and horizontal position); the 5-dimensional coordinate space (vertical position and horizontal position);
the infinity-dimensional coordinate space (general approach and specific approach); the inter-linkage coordinate space;
the cube-wrap coordinate space; the mega-surface coordinate space. All these multi-dimensional coordinate spaces
mentioned previously, they are available to represent graphically 4-dimensions, 5-dimensions, 8-dimensions, 9-dimen-

sions until infinity-dimensions.
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1. The Evolution of Graphical Methods in
Economics

Research leading to this chapter shows a strong link be-
tween the introduction of graphical methods in econo-
mics and the development of theories, methods and tech-
niques in statistics and mathematics. In the 18th century,
for example, several new graphical methods were developed
as a result of some mathematics and statistics research in
the same century. These graphical methods include line
graphs of time series data (since 1724), curve-fitting and
interpolation (1760), measurement of error as a deviation
from the graphed line (1765), graphical analysis of peri-
odic variation (1779), a statistical mapping (1782), bar charts
(1756) and printed coordinate chapter (1794) [1].

The application of graphical methods in the economic
analysis, we have renowned economists like William
Playfair [2], Francis Ysidro Edgeworth [3] and William
Stanley Jevons [4]. According to Harro Maas [5], Wil-
liam Playfair constructed a wonderful collection of plates
and graphs at the end of the eighteenth century. In his
book entitled Commercial and Political Atlas, Playfair
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focused on the study of trade cycles. This placed him
far ahead of other economists at the time in terms of
visualizing socio-economic data. We would classify the
development of the usage of graphical methods in eco-
nomics into two phases. The first phase is the descriptive
graphical method. 1t is supported by simple tables, histo-
grams, line graphs and scatter-plots. All these types of
graphs are based on the visualization of a single eco-
nomic variable (vertical axis = Y) through a specific pe-
riod of time (horizontal axis = X) in the first quadrant in
the 2-dimensional Cartesian coordinate system is shown
in Figure 1.

The main objective of the descriptive graphical method
in economics is to study the behavior of a single economic
variable (e.g. exports, imports, unemployment, GDP, in-
flation rate etc.) within a time frame (per decade, an-
nually, monthly, weekly or daily) based on time-series.
In fact, William Playfair may be considered the pioneer
and promoter of the descriptive graphical method.

The second phase in the development of graphical
methods for economics will be called the “analytical
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Figure 1. 2-Dimensional coordinate space.

graphical method”. The analytical graphical method in
economics features by 2-dimesnional and 3-dimensional
coordinate systems. According to Harro Maas is William
Stanley Jevons who first explored the merits of the
graphical method for political economy. Jevons did this
through the function called “King-Devenant Law of De-
mand” that he introduced. This is a case of the use of
analytical graphical method in economics, where the
form of the graph gives an idea of the possible class of
the functions describing the relationship between X and
Y variables respectively that suggest a causal interpreta-
tion of the relationship between X and Y.

Additionally, we like to mention also that the uses of
the formal graphical method based on the 2-dimensional
Cartesian plane was introduced in 1637 by René Des-
cartes [6], whose contributions to different scientific dis-
ciplines, of which economics was one, were substantial.
The 2-dimensional coordinate space opened a new era in
economic analysis by providing for analysis of a single
economic phenomenon based on the relationship be-
tween two variables.

However, it is necessary to mention the major contri-
bution of Antoine Augustin Cournot [7]. Cournot derived
the first formula for the rule of supply and demand as a
function of price on 2-dimensional view. He was, in fact,
also the first economist to draw the supply and demand
curves on a graph. Cournot believed that economists
must utilize graphs only to establish probable limits and
express less stable facts in more absolute terms. He fur-
ther held that the practical use of mathematics in eco-
nomics involves not only strict numerical precision, but
also graphical visualization. Besides Cournot and Jevons,
other innovator economists that contributed to the ana-
lytical graph system in economics over time are Leon
Walras (with general equilibrium), Alfred Marshall (with
partial equilibrium) and Joseph Schumpeter (with busi-
ness cycles) [8].

In the 20th century the use and application of the ana-
Iytical graphical method among economists were often
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based on sophisticated mathematical and graphical tech-
niques introduced during the development of new eco-
nomic models. In particular, calculus, trigonometry, ge-
ometry and statistical and forecasting methods started to
be employed by economists in constructing their graphs
during that time. In addition, 2-dimensional and 3-di-
mensional Cartesian coordinate systems were also a part
of complex economics research Avondo-Bodino [9].
Consequently, the application of sophisticated mathe-
matical and graphical techniques can be seen in the de-
velopment of the following economic models and theo-
ries: welfare theory [10], IS-LM curve (Hansen, 1938)
[11], development of static and dynamic analysis [12],
econometrics [13], Phillips curve [14], Okun law [15],
economic growth theory [16], game theory [17], intro-
duction of dynamic models and econometrics [18], mone-
tary theory [19], and rational expectations theory [20].

The rapid development of the analytical graphical
method has been facilitated by high technology and so-
phisticated analysis instruments such as the electronic
calculator and the computer. The development of analysis
instruments in economics took place into two stages. The
first stage involved the “basic computational instruments”,
where electronic calculators were used to compute basic
mathematical expressions (e.g. long arithmetic operations,
logarithm, exponents and squares). This took place be-
tween the 1950°s and 1960°s. The second stage called
“advance computational instruments” took place in the
middle of the 1980’s. This is when high speed and stor-
age-capacity computers using sophisticated software
were introduced for the first time. The use of sophisti-
cated software enables easy information management, ap-
plication of difficult simulations as well as the creation of
high resolution graphs under 3-dimensional coordinate
system. The analysis instruments undoubtedly contributed
substantially to the development and research in eco-
nomics.

Therefore, high computational instruments, backed by
sophisticated hardware and software, are utilized to create
graphical representations with high resolution and accu-
racy. In fact, the descriptive graphical method and ana-
Iytical graphical method can be categorized according to
functions or dimensional. In terms of function, these two
graphical methods are either descriptive or analytical. In
terms of dimension, these two graphical methods can be
either 2-dimensional, 3-dimensional and multi-dimensional
coordinates systems. The descriptive graphical method
shows arbitrary information that is used to observe the
historical data behavior from a simple perspective. On the
other hand, the analytical graphical method is available
to generate time-series graphs, cross-section graphs and
scatter diagrams to show the trends and relationships be-
tween two or more variables from a multi-dimensional
and dynamic perspective.
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2. A Short Review about Dimension and
Coordinate Systems (Cartesian Plane
and Coordinate Space)

Initially, we like to review four basic definitions about
dimension. According to the first definition about dimen-
sion by Poincaré [21], he defines dimension as a space
that is divided by a large number of sub-spaces. It meant
“however we please” and “partitioned”. The second defi-
nition about dimension is given by Brouwer [22]. He
defines dimension as “between any two disjoint com-
pacta”. Brouwer makes references about the existence of
a group of sub-sets into different sets. It is based on the
uses of the topological dimension of a compact metric
space based on the concept of cuts [23]. The third defini-
tion about dimension is given by Urysohn and Menger
[24], they defined dimension as “between any compac-
tum and a point not belonging to it”. These four authors
are sharing common concepts into its definitions about
dimension such as the uses of spaces, subspaces, sets,
subsets, partitioned and cut concepts. This mean that any
dimension needs to be studied by spaces/sets or sub-
spaces/sub-sets or partitioned/cuts.

The idea about dimension is complex and deeper for
the human mind. It is because we need to do often ab-
stractions and parameterizations of time and space of any
geometrical object that cannot be visualized in the real
world [25]. Moreover, this part of our research is inter-
ested to propose an alternative definition about dimen-
sion. According to this book “dimension” can be defined
“as the unique mega-space that is build by infinite gen-
eral-spaces, sub-spaces and micro-spaces that are inter-
connected systematically.” In the process to visualize
different dimensions graphically, it is possible by the
uses of coordinate systems. The coordinate systems are
available to generate the graphical modeling frameworks
to represent different dimension(s) in the same graphical
space. The coordinate systems can be divided by two
types: Cartesian plane and coordinate space.

The difference between the Cartesian plane and coor-
dinate space is originated by the number of axes. In the
case of the Cartesian plane is based on the uses of two axes
and the coordinate space is based on the uses of three or
more axes. Therefore, the Cartesian plane and coordinate
space are available to generate an idea about dimension(s)
graphically through the optical visualization of several
lines in a logic order by length, width and height. The
concept about dimension also can be explained by the
Euclidian geometry under the uses of the Euclidian spaces.
The Euclidian geometry can be divided by the 2-dimen-
sional Euclidean geometry (plane geometry) and the 3-
dimensional Euclidean geometry (solid geometry). Addi-
tionally, the study of the Euclidian geometry also in-
volves the study of the n-dimensional space represented
by R" or E" under the uses if the n-dimensional space and
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n-vectors respectively.

3. How Multi-Dimensional Coordinate
Spaces Work?

The main reason to apply multi-dimensional coordinate
spaces is to study any economic phenomena from a mul-
tidimensional perspective. It is originated by the limita-
tions that the 2-dimensional coordinate space shows in
the moment to generate a multidimensional optical visual
effect of any economic phenomena at the same graphical
space. Hence, the multidimensional coordinate spaces
leads an alternative graphical modeling more flexible and
innovative than the 2-dimensional coordinate space in the
moment to observe multi-variable data behavior.

The study of multi-dimensional coordinate spaces re-
quests basic knowledge about the “n-dimensional space”.
The idea about the n-dimensional space was originated
by many Greeks thinkers and philosophers such as Soc-
rates, Plato, Aristotle, Heraclitus and Euclid (father of the
geometry). The great contribution of Euclid in geometry
was the design of the plane geometry under the 2-di-
mensional Euclidean geometry and the solid geometry
under the 3-dimensional Euclidean geometry. However,
the n-dimensional space can be defined as a mental re-
fraction through the optical visualization and brain stimu-
lation by several lines in a logic order by length, width,
height and colors to represent the behavior of simple or
complex phenomena in different periods of time in the
same graphical space.

Usually, the study of n-dimensional space is based on
the application of the “coordinate system“. In fact, the
coordinate spaces can be classified by 2-dimensional co-
ordinate space, 3-dimensional coordinate space and multi-
dimensional coordinate spaces. The main role of coordi-
nate system is crucial in the analysis of the relationship
between two or more variables such as exogenous vari-
able(s) and endogenous variable(s) on the same graphical
space. In fact, the Euclidean space is given only the mathe-
matical theoretical framework, but not the graphical
modeling to visualize the n-dimensions according to dif-
ferent mathematical theoretical research works. On the
other hand, Minkowski’s [26] introduce the idea about
the 4-dimensional space or the “world”. The world ac-
cording to Minkowski’s it is originated by the application
of 3-dimensional continuum (or space). The difference
between the 4-dimensional space and 3-dimensional space
graphical model is that the first graphical model replace
(X,Y,2) by (X1,.X2,X5,X4), thus Xy = X; X, = Y; X5 = Z and
Xy = ~/—1. The X, is based on the application of the Lo-
renz transformation axiom. The 4-dimensional space by
Minkowski’s also never offer a specific graphical model-
ing or alternative Cartesian coordinate system to help
visualize the 4-dimensional space, it is only offer a ma-
thematical theoretical framework to describe the idea
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about 4-dimensional space. Moreover, the application of
multi-dimensional coordinate spaces offer a large possi-
bilities to adapt n-dimensions, sub-dimensions, micro-
dimensions, nano-dimensions and ji-dimensions in the
visualization of any economic phenomenon.

Basically, the uses of coordinate spaces by economists
are based on plot different dots that represent the rela-
tionship between two or more variables (endogenous and
exogenous) in the first and fourth quadrants in the 2-
dimensional coordinate space. After, they proceed to join
all these dots by straights lines until is possible to visualize
histograms, line graphs and scatter-plots are shown in
Figures 1 and 2. Hence, it is possible to observe the
trend and behavior of different variables of any economic
phenomenon. For example, the relationship between unem-
ployment/inflation, interest-rate/investment, prices/quantity
demand and supply, etc.

From our point of view, each dot is plotted on the 2-
dimensional, 3-dimensional and multi-dimensional coor-
dinate spaces represent a single rigid point. In fact, the
plotting of a single rigid point in any coordinate space
requests the application of two basic assumptions: first
assumption is that two rigid points cannot occupy the
same space at the same time. The second assumption is
that different rigid point(s) deal in different n-dimen-
sional spaces is moving under different speeds of time.
The variable “time” in the case of multi-dimensional
coordinate spaces needs to be classified by: the general
time, partial time and constant time. The general time is
running in the general-space but in the case of the sub-
spaces, micro-spaces, nano-spaces are running under
different partial times. In the case of JI-spaces always is
fixed by the constant time. Recently, few economists
start to use the 3-dimensional coordinate space in eco-
nomics by the uses of three axes: “X-coordinate” (or ex-
ogenous variable), “Y-coordinate” (or exogenous vari-
able) and the “Z-coordinate” (or endogenous variable). It
is based on the construction of surfaces or 3-dimensional
manifolds to visualize multi-variable economic data be-
havior are shown in Figure 2. According to our research
the uses of the 3-dimensional coordinate space are not so
popular among economists and policy makers.

Based on one thousand five hundred (1500) chapters
published in twenty one (21) reputable economics jour-
nals' between the year 1939 and 2009 [27], it is possible

' American Economic Review; Canadian Journal of Economics; Economet-
rica; Economica; Economic History Review; Economic Journal; Interna-
tional Economic Review; Journal of Economic History; Journal of Eco-
nomic Literature; Journal of Political Economy; Oxford Economic Papers;
Quarterly Journal of Economics; Review of Economic Studies; Review of
Economics and Statistics; Canadian Journal of Economics and Political
Science; Journal of Economic Abstracts; Contributions to Canadian Eco-
nomics; Journal of Labor Economics; Journal of Applied Econometrics;
Journal of Economic Perspectives; Publications of the American Economic
Association; Brookings Papers on Economic Activity. Microeconomics and
American Economic Association Quarterly (JSTOR, [14]).
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Figure 2. 3-Dimensional coordinate space.

to observe that the common types of graphical represen-
tations applied in the study of social sciences, especially
in economics, were of the 2-dimensional coordinate spaces.
It is according to 99.5% of these chapters applied 2-di-
mensional Cartesian coordinate system, and only 0.5% of
them applied 3-dimensional coordinate spaces. Addition-
ally, this research will find some reasons about “why”
economists continue using 2-dimensional coordinate space
or sometimes 3-dimensional coordinate space in the graphi-
cal representation of complex and dynamic economic phe-
nomena, these reasons are following by:

e The 2-dimensional graphical models are established
for long time, since the introduction of the 2-dimen-
sional coordinate space by Descartes until today.
The application of 2-dimensional coordinate space in
the economic graphical analysis became by “Tradi-
tion”.

e The 2-dimensional space is “easy to apply” to visu-
alize basic trends or values in the same graphical
space. The logic explanation about the common uses
of the 2-dimensional coordinate space, it can be ori-
ginated by the easy way to plot, draw and visualize
any economic phenomenon. Therefore, 2-dimensional
coordinate space can generate a clear visual and men-
tal refraction to understand complex and dynamic
economic phenomena graphically in the same space
and time.

Difficulty to find “alternative and suitable multi-
dimensional graphical models” to generate the transi-
tion from 2-dimensional coordinate space graphical mod-
eling to multi-dimensional spaces graphical modeling.
This research found some difficulties to generate this
crucial visual and mental transition from 2-dimensional
coordinate space to multi-dimensional coordinate space.
It can be originated by some difficulties in the process to
plot, draw and visualization of multi-dimensional graphs.

Finally, a new set of multi-dimensional coordinate spaces
is introduced in this document. The idea is to generate a
new multidimensional optical visual effect to visualize
complex economic phenomena. We can observe that into
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the multidimensional coordinate spaces can keep a large
number of exogenous variables that are changing con-
stantly and affect directly on the endogenous variable(s)
behavior in the same graphical space. These new type of
multi-dimensional coordinate spaces are based on the
pyramid coordinate space (five axes and infinite axes),
the diamond coordinate space(ten axes and infinite axes),
the 4-dimensional coordinate space (vertical position and
horizontal position), the 5-dimensional coordinate space
(vertical position and horizontal position), the infinite-
dimensional coordinate space (general approach and spe-
cific approach), the inter-linkage coordinate space, the cube-
wrap coordinate space, and the mega-surface coordinate
space. Being multi-dimensional, it enables economists,
academics and policy makers to analyze economic phe-
nomena from multidimensional perspectives across time
and space.

4. An Introduction to Omnia Mobilis
Assumption

Basically, the idea to build an economic model is to sim-
plify the real economic world. It is based on the uses of a
large number of variables that interacting together into
the same economic phenomenon. To analyze an economic
phenomenon can be by induction (particular observations)
or deduction (simple forecasting). According to our re-
search, any economic model will try to show the interac-
tion of different economic actors and different possible
scenarios. The main problem is how to catch-up the dy-
namic changes across time (period of time in analysis)
and space (geographical place in analysis) in any eco-
nomic model as a whole.

For long time economists and academics are applied

the Ceteris Paribus assumption to build economic models.

Especially in old economic models such as demand and
supply model that explain basically the relationship be-
tween two variables: endogenous variable (quantity) and
exogenous variable (price) into a precise period of time
and space. In other words, we leave the rest of variables
out currently until we can get the final result from these
two specific variables in analysis.

The Ceteris Paribus assumption also can be considered
the most common assumption that is learned and applied
by economists to understand different economic phe-
nomena. This assumption translated from Latin that it
means “all other things [being] the same”. It facilitates
the description of how a variable of interest changes in
response to changes in other variables by examining the
effect of one variable at a time. An extremely important
contribution of Alfred Marshall, it supports the under-
standing of the application of Ceteris Paribus assumption
in economic models. According to Marshall [28]:

“The element of time is a chief cause of those diffi-
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culties in economic investigations which make it
necessary for man with his limited powers to go step
by step; breaking up a complex question, studying
one bit at a time, and at last combining his partial
solutions into a more or less complete solution of
the whole riddle. In breaking it up, he segregates
those disturbing causes, whose wanderings happen
to be inconvenient, for the time in a pound called
Ceteris Paribus. The study of some group of ten-
dencies is isolated by the assumption other things
being equal: the existence of other tendencies is not
denied, but their disturbing effect is neglected for a
time. The more the issue is thus narrowed, the more
exactly can it be handled: but also the less closely
does it correspond to real life. Each exact and firm
handling of a narrow issue, however, helps towards
treating broader issues, in which that narrow issue is
contained, more exactly than would otherwise have
been possible.”

Marshall’s approach thus allows the analyses of com-
plex economic phenomena by parts where each part of
the economic model can be joined to generate an ap-
proximation of the real world. This approach can be
termed the Isolation Approach and according to Marshall
[29] originates from two possible isolation clauses. First
the Ceteris Paribus assumption allows some variables to
be considered unimportant. This clause is called Substan-
tive Isolation.

The Substantive Isolation considers that some unim-
portant variables cannot significantly affect the final re-
sult of the economic model. Second, the Ceteris Paribus
assumption allows the influence of some important factors
to be disregarded. The application of the Ceteris Paribus
assumption in this case is purely hypothetical; therefore
the second clause is called Hypothetical Isolation. It al-
lows parts of the model to be managed more easily.

In other words, to explain a complex economic phe-
nomenon, the Ceteris Paribus approach considers the
effect partially of each variable in a set of m variables
(termed usually independent variables, X;, j =1, 2, ... , m)
upon a variable of interest (usually termed the dependent
variable, Y). From a mathematical point of view, the Ceteris
Paribus assumption in an economic model is equivalent
to the partial derivative, which explains how one exoge-
nous variable, say X}, in a set of exogenous variables can
affect directly on the endogenous variable Y while the
other exogenous variables are being held constant. From
a graphical point of view, the Ceteris Paribus assumption
supports the elaboration of scenarios that can be visualized
on 2-dimensional coordinate space.

More precisely, if “Y” is a function of, say, X; and X,
the (partial) relationship between Y and X; can be visu-
alized in the 2-dimensional space describing Y and X,
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assuming X, is held constant. In order to approximate
real world, Marshall goes on to propose that “With each
step more things can be let out of the pound; exact dis-
cussions can be made less abstract, realistic discussions
can be made less inexact than was possible at an earlier
stage.” The real-world scenario is thus approximated by
the cumulative effect of the partial effects of the X vari-
ables on Y. After our review about the Ceteris Paribus
assumption, according to our research we find that part
of the problem to suggest the application of Ceteris

Paribus assumption can be originated by three basic rea-

sons follow by:

e First reason is the historical momentum that this
assumption was build to help explain a economic
phenomenon, maybe the number of variables are
accounted was less before than in our days.

e Second reason is that the Ceteris Paribus assump-
tion can be considered the basic and classic tool for
teaching-learning economics.

e Third reason is from the graphical modeling, it is
based on the application of 2-dimensional coordinate
space (X,Y) that is used for long time. According to
our research the 2-dimensional coordinate space is
not available to visualize multi-variable economic
modeling into the same graphical space. Thereby,
the 2-dimensional coordinate space is only available
to visualize two variables: endogenous variable and
exogenous variable simultaneously into the same
graphical space.

The idea to introduce the Omnia Mobilis assump-
tion—everything is moving—[30] is to reduce the de-
pendency and less uses of Ceteris Paribus assumption in
the economic modeling. We propose the openness of
substantive isolation through the application of the Om-
nia Mobilis assumption. It is based on generate the re-
laxation of all variables without restrictions and limita-
tion that the Ceteris Paribus assumption generates into
the economic modeling. To generate this relaxation of a
large number of variables in any economic modeling, we
suggest the application of multi-dimensional coordinate
spaces that is offer by Econographication [31]. The idea
is to draw multidimensional graphs can help in the visu-
alization all changes of several numbers of variables in the
same graphical space. Additionally, the multidimensional
graphs provide an alternative graphical approach to the
Marshall view of step-by-step cumulative partial ap-
proach to the economic modeling. The main objective to
apply multidimensional graphs is to visualize graphically
all changes of the endogenous variable in response to the
changes of several numbers of exogenous variables si-
multaneously. The multidimensional graphs can also be
used to show the dynamic behavior of different variables
in any economic model without any restriction. The ap-
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plication if the Omnia Mobilis assumption is to capture
all possible economic actors and different possible sce-
narios into the same picture. Therefore, this chapter pro-
poses that Ceteris Paribus assumption is not necessary to
be used when economists have opportunity to use the
Omnia Mobilis assumption and multidimensional graphs.

The Omnia Mobilis assumption also suggests the ap-
plication of economic modeling in real time to observe
the changes of all variables in real time. It is to demon-
strate that the economic modeling don’t request the ap-
plication of Ceteris Paribus assumption in the study of
dynamic and complex economic phenomenon, because
according to our research any economic phenomenon
always still alive and never keep a constant behavior.
The difference between Ceteris Paribus assumption and
Omnia Mobilis assumption is that the Ceteris Paribus
assumption only takes a photo just into a specific his-
torical momentum of some economic phenomenon, but
in the case of Omnia Mobilis assumption show a video
that is running in real time. Moreover, the multidimen-
sional graphs play a crucial role to understand the appli-
cation of the Omnia Mobilis assumption in the econo-
mic modeling. In fact, the multidimensional graphs are
available to visualize the changes of all exogenous vari-
ables simultaneously can affect on a single variable or
endogenous variable in the same time and space. Finally,
the Omnia Mobilis assumption opens a new era in the
economic modeling under the application of multidimen-
sional graphs and economic modeling in real time. We
can say that the contribution of the Ceteris Paribus as-
sumption in the economic modeling was great at the past,
but in our days this assumption is not enough to explain
the complexity and dynamicity of different economic
phenomena as a whole.

5. The Classification of Multi-Dimensional
Coordinate Space

The multi-dimensional coordinate spaces [32] can be
classified by the pyramid coordinate space (five axes and
infinite axes), the diamond coordinate space(ten axes and
infinite axes), the 4-dimensional coordinate space (vertical
position and horizontal position), the 5-dimensional co-
ordinate space (vertical position and horizontal position),
the infinity-dimensional coordinate space (general ap-
proach and specific approach), the inter-linkage coordinate
space, the cube-wrap coordinate space, and the mega-
surface coordinate space.

5.1. The Pyramidal Coordinate Space with Five
Axes

The pyramidal coordinate space with five axes consist in
four independent axes (Xj, X, X3, X3) and one dependent
axis (Y"). The Y" axis is positioned in the center part of
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this coordinate space among of the other four axes: Xj, X5,
X, X4 The function used by the pyramidal coordinate
space with five axes is fixed by ¥ = f(X;, X5, X3, X3),
where X, X5, X5, Xy Y " axes are using only real positive
numbers R, under the condition 0 > R, < + oo. The only
uses of positive axes in the pyramidal coordinate space
with five axes request the uses of absolute values. The
uses of absolute values in each axis are based on the ap-
plication of the non-negative property.

Hence, all axes [Xi|, |Xa|, | X3, [Xa|, | Y] always use val-
ues large or equal than zero. The pyramidal coordinate
space with five axes show clearly into the same graphical
space any possible change(s) of any or all values plotted
on each or all X|, X;, Xz, Xy axes that can affect directly
on the behavior of Y" axis value. In order to plot different
values in each axis into the pyramidal coordinate space
with five axes, we need to plot each value directly on its
axis line. At the same time, all values were plotted on
each axis line need to be joined together by straight lines
until we can visualize a pyramid-shaped figure with five
faces are shown in Figure 3. Therefore, we have two
possible graphical scenarios: first graphical scenario, if
all or any X}, X5, X3, Xy axes values move from outside to
inside, then Y" axis value move down. Second graphical
scenario, if all or any X, X,, X3, X; axes values move
from inside to outside, then ¥ axis value move up. Basi-
cally, the pyramidal coordinate system with five axes is
represented by:

(X1, X, Xs, X4, ¥) (1)

5.2. The Pyramidal Coordinate Space with
Infinite Axes

The pyramidal coordinate space with infinite axes consist
in infinite independent axes (X, X;, X3,...,X,;) and one
dependent axis (Y"). The Y" axis is positioned in the cen-
ter part of this coordinate space among of the other infi-
nite axes: Xj, X3, Xj,..., X,.. The function used by the py-
ramidal coordinate space with infinite axes is fixed by ¥"
= (X1, X5, Xi,..., X)), where X, Xo, X;,..., X, Y axes
are using only real positive numbers R. under the condi-
tion 0 > R, <+ oo,

The only uses of positive axes in the pyramidal coor-
dinate space with infinite axes request the uses of abso-

Figure 3. Pyramid coordinate space.
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lute values. The uses of absolute values in each axis are
based on the application of the non-negative property.
Hence, all axes |[Xi|, |Xa|, | X, [Xal, | Y] always use values
large or equal than zero. The pyramidal coordinate space
with infinite axes show clearly into the same graphical
space any possible change(s) of any or all values plotted
on each or all X, X, X;,..., X,, axes that can affect di-
rectly on the behavior of Y" axis value.

In order to plot different values in each axis into the
pyramidal coordinate space with infinite axes, we need to
plot each value directly on its axis line. At the same time,
all values were plotted on each axis line need to be joined
together by straight lines until we can build a pyramid-
shaped figure with infinite faces are shown in Figure 4.

Therefore, we have two possible graphical scenarios:
first graphical scenario, if all or any X, X5, X;,..., X,
axes values move from outside to inside, then Y axis
value move down. Second graphical scenario, if all or
any X, X5, X;,..., X,, axes values move from inside to
outside, then Y axis value move up. The pyramidal co-
ordinate system with infinite axes is represented by:

([Xla X2a X39"'9 Xoo]a Y*) (2)

5.3. The Diamond Coordinate Space with Ten
Axes

The diamond coordinate space with ten axes has two
levels of analysis and ten axes. Each level of analysis is
represented by (X, Y;.;), where “L” represents the level
of analysis, in this case either level one (L;) or level two
(L,); “i” represents the quadrant level of analysis (in this
case, quadrant 1, 2, 3 or 4). In order to plot different val-
ues in each axis into the diamond coordinate space with
ten axes, we need to plot each value directly on its axis
line respectively. At the same time, all values were plot-
ted on each axis line need to be joined together by
straight lines until we can build a diamond-shaped figure
with eight faces are shown in Figure 5. It is important to
mention at this juncture that the first level (L) has five
axes represented by Xi.;, X1, Xi3, Xj4, Y. Four inde-
pendent axes represented by X).;, Xj», Xi3 X4 and one
dependent axis fixed by Y; respectively. The second level
(L,) has five axes represented by X;.1, Xp1, X33, X24, 1o
We assume that does not exists any relationship between

Figure 4. The pyramid coordinate space with infinite axes.
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Y,

Figure 5. Diamond coordinate space.

level one (L;) and level two (L) of analysis. The com-
mon issue between these two levels of analysis is that
both levels use the same X;;axes in the diamond coordi-
nate space. However, level one (L) of the analysis can-
not affect level two (L,) of the analysis, and vice versa. If
we draw different levels of analysis in the diamond coor-
dinate space, we can visualize and compare two different
scenarios in the same diamond coordinate space at the
same time is shown in Figure 5. It is crucial to mention
at this point that the fifth and tenth axes (¥, and 1>) is
positioned in the center part of the diamond coordinate
space among the other eight axes: X7.1, X1, X1:3, X1.4, X2.1,
Xo2, Xo3, Xoa,

We assume that both Y; (Y}, Y;) use only real positive
numbers R.. Therefore, the diamond coordinate space all
Xi, Xio, X3, Xia, Y1, Xou, Xoo, Xos, Xo4, Y axes are
either on the positive side of respective axes together.
The only uses of positive axes in the diamond coordinate
space request the uses of absolute values. The uses of
absolute values in each axis are based on the application
of the non-negative properties. Hence, all axes |X}.i|, | X1,
IX13l, [Xial, 1Y, 1Xoal, [Xo0l, |Xoa], [Xo4l, [Ya| always use
values large or equal than zero. The final result, if the
two levels of analysis are joined, is possible to visualize a
diamond-shaped figure. The diamond coordinate system
is represented by:

(X1, X2, Xi3, X14], Y1)
(X211, Xo0, X3, X24], Y2)

3.1)
(3.2)

5.4. The Diamond Coordinate Space with
Infinite Axes

The diamond coordinate space with infinite axes has two
levels of analysis and infinite axes. Each level of analysis
is represented by (X., Y'..), where “L” represents the
level of analysis, in this case either level one (L;) or level
two (L,); “i” represents the quadrant level of analysis (in
this case, quadrant 1, 2, 3,..., ©). In order to plot differ-
ent values in each axis into the diamond coordinate space
with infinite axes, we need to plot each value directly on
its axis line respectively. At the same time, all values
were plotted on each axis line need to be joined together
by straight lines until we can build a diamond-shaped

Copyright © 2013 SciRes.

figure with infinite faces are shown in Figure 6. It is
important to mention at this juncture that the first level
(L) has infinite axes represented by Xi.;, Xj», Xi3,...,
X\, Y'\. Infinite independent axes represented by X;.i,
X, Xi,..., X1 and one dependent axis fixed by Y
respectively. The second level (L,) has infinite axes rep-
resented by Xz;], Xz;z, Xz;j,,..., Xz;w, Y*z. We assume that
does not exists any relationship between level one (L;)
and level two (L,) of analysis. The common issue be-
tween these two levels of analysis is that both levels use
the same X, axes in the diamond coordinate space with
infinite axes.

However, level one (L) of the analysis cannot affect
level two (L,) of the analysis, and vice versa. If we draw
different levels of analysis in the diamond coordinate
space with infinite axes, we can visualize and compare
two different scenarios in the same diamond coordinate
space at the same time. It is crucial to mention at this
point that the Y’ -axis and Y y-axis is positioned in the
center part of the diamond coordinate space with infinite
axes (among the other infinite axes X;.).

We assume that both ¥*, (Y';, Y",) use only real positive
numbers R.. Therefore, the diamond coordinate space all
X];], Xl:2’ X1;3,...,X1;OO,Y*1, )(2;1, )(2;2, X2;3,..., sz, Y*z axes
are either on the positive side of respective axes together.
The only uses of positive axes in the diamond coordinate
space with infinite axes request the uses of absolute val-
ues. The uses of absolute values in each axis are based on
the application of the non-negative properties. Hence, all
axes |X1:L|’ |X1:2|: |X1:3|a"'n |X1100|a |Y*1|: |X2:1|9 |X2:2|’ |X2:3|n~-o
|X2:0], |Y 2| always use values large or equal than zero.
The final result, if the two levels of analysis are joined, is
possible to visualize a diamond-shaped figure. The dia-
mond coordinate system is represented by:

([Xlzl; Xl:Za Xl:3a~~-s Xl:w]a Y*l)
((Xa1, X2y Xoseees Xon]s V)

@.1
4.2)

5.5. The 4-Dimensional Coordinate Space:
Vertical Position

The 4-dimensional coordinate space in vertical position

LEVEL 1
r

Y,
LEVEL 2

Figure 6. The diamond coordinate space with infinite axes.
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offer four axes: Xv, Xv,, Xv3, Yv. All these four axes are
distributed by three independent axes: Xvi, Xv,, Xv; and
one dependent axis: Yv. The Xv|, Xv,, Xv;, Yv axes are
fixing positive and negative real numbers R, .

In order to plot different values in each axis into the
4-dimensional coordinate space in vertical position, we
need to plot each value directly on its axis line. All val-
ues were plotted on each axis line need to be joined to-
gether by straight lines until we can build pyramid-
shaped figure with four faces in vertical position is
shown in Figure 7.

Additionally, the Yv axis is positioned in the center
part of the 4-dimensional coordinate space in vertical
position (among the other three axes). It is the conver-
gent point of all the other three axes: Xv;, Xv,, Xv3. In
other words, all Xv,, Xv,, Xv; axes converge always in
the Yv axis. The 4-dimensional coordinate system in ver-
tical position is represented by:

([XVI, XVz, XV3], YV) (5)

5.6. The 4-Dimensional Coordinate Space in
Horizontal Position

The 4-dimensional coordinate space in horizontal posi-
tion offer four axes: Xh,, Xh,, Xhs;, Yh. All these four
axes are distributed by three independent axes: Xk, Xh,,
Xh; and one dependent axis: Yh. The Xh,, Xh,, Xhs, Yh
are fixing positive and negative real numbers R,.. In
order to plot different values in each axis into the 4-di-
mensional coordinate space in horizontal position, we
need to plot each value directly on its axis line. All val-
ues were plotted on each axis line need to be joined to-
gether by straight lines until we can build pyramid-
shaped figure with four faces in horizontal position is
shown in Figure 8.

)%

Figure 7. The 4-dimensional coordinate space in vertical po-
sition.

Copyright © 2013 SciRes.

—Xh Xh
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~Yh Yh

—Xh, Xh
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Figure 8. The 4-dimensional coordinate space in horizontal
position.

Additionally, the YA axis is positioned in the center
part of the 4-dimensional coordinate space in horizontal
position (among the other three axes). It is the conver-
gent point of all the other three axes: Xh;, Xh,, Xh;. In
other words, all XA, Xh,, Xh; axes converge always in
the YA axis. The 4-dimensional coordinate system in
horizontal position is represented by:

([Xhls )(h23 Xh3]9 Yh) (6)

5.7. The 5-Dimensional Coordinate Space in
Vertical Position

The 5-dimensional coordinate space in vertical position
consists of five vertical axes: Xvi, Xv,, Xvs, Xvy, Yv. All
these five axes are distributed by four independent axes:
Xvy, Xv,, Xv3, Xv4 and one dependent axis Yv. The Xvy,
Xv,y, Xvs, Xvy, Yv are fixing positive and negative real
numbers R,,.. In order to plot different values in each
axis into the 5-dimensional coordinate space in vertical
position, we need to plot each value directly on its axis
line. All values were plotted on each axis line need to be
joined together by straight lines until we can build pyra-
mid-shaped figure with five faces in vertical position is
shown in Figure 9. Therefore, the Yv axis is positioned
in the center of the 5-dimensional coordinate space in
vertical position (among the other four vertical axes).
The Yv axis is the convergent axis of all the other four
vertical axes: Xv;, Xv,, Xv;, Xv4. The 5-dimensional co-
ordinate system in horizontal position is represented by:

([Xv1, Xvy, Xvs, Xwy], Yv) @)

5.8. The 5-Dimensional Coordinate Space in
Horizontal Position

The 5-dimensional coordinate space in horizontal position
consists of five vertical axes: Xh, Xh,, Xh3, Xhy, Yh. All
these five axes are distributed by four independent axes:
Xhy, Xhy, Xh3, Xhs and one dependent axis Y. The XA,
Xhy, Xh3, Xhy, Yh are fixing positive and negative real
numbers R,,_.
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In order to plot different values in each axis into the
5-dimensional coordinate space in horizontal position,
we need to plot each value directly on its axis line. All
values were plotted on each axis line need to be joined
together by straight lines until we can build pyramid-
shaped figure with five faces in horizontal position is
shown in Figure 10.

Therefore, the YA axis is positioned in the center of the
5-dimensional coordinate space in horizontal position
(among the other four horizontal axes). The Y4 axis is the
convergent axis of all the other four vertical axes: XA,
Xhy, Xh;, Xhy. The 5-dimensional coordinate system in
horizontal position is represented by:

([XPy, Xh, Xhs, Xhs], Yh) (®)

5.9. The Infinity Dimensional Coordinates
Space under the General Approach

The infinity dimensional coordinates space under the gen-
eral approach shows a series of n-number of sub-cylin-
ders “C” located in the same general cylinder, each sub-
cylinder in the same general cylinder is fixed by its Level
“L” respectively. Where L = {1, 2, 3,... .k}, k — ... To
plot into the different sub-cylinders in the same general
cylinder, it is based on the sub-cylinder location, axis
position and ratio. Where X, is the independent vari-
able in sub-cylinder “C” at level “L” lying in position

Xv3 Xv
v

Figure 9. The 5-dimensional coordinate space in vertical po-
sition.

—Xh Xh

2 2
_Xhl Xh 1
~Yh \ Yh
—Xh, Xh,
_X714 Xh

4

Figure 10. The 5-dimensional coordinate space in horizon-
tal position.
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P¢.; with value R, The position is based on P¢.; by 0° <
Pc.; <360, is the position of X¢; in cylinder “C” at level
“L”. And finally the ratios location under the Rc; is the
radius corresponding to the X in cylinder “C” at level
“L”. Finally, the Y, is the dependent variable at level
“L”. The values of the independent axes X, affecting
Y, simultaneously. The infinity dimensional coordinates
space under the general approach, its function is given
below by:
Yer = f(Xcr, Per, Rer) )
For example, the value of a specific independent axis
at time point 1, say Xj.;,; is plotted as R;.;.; the radius
pictured lying on a flat surface at angle P;.;.; is measured
from 0 line used for its reference line. The points from
the end of the radii are joined to meet in a single point on
the top of each sub-cylinder at height Y;.;, the level “L”.
The diameter of the sub-cylinder is twice the maximum
radius. In order to plot different values in each axis into
the infinity dimensional coordinates space under the
general approach, we need to plot each value directly on
its axis line. All values were plotted on each axis line
need to be joined together by straight lines until we can
build cone-shaped figure in vertical position is shown in
Figure 11.

5.10. The Infinity Dimensional Coordinates
Space under the Specific Approach

Basically, the infinity dimensional coordinates space under
the specific approach offer a new coordinate system is
shown in Expression 10. The basic coordinate space sys-
tem is formed by three levels of analysis: general-space
(7); sub-space (j); micro-space (k). In the case of plotting
into this coordinate space start with define our specific
general-space (i), sub-space (j), micro-space (k), alpha-
space (o) and beta-space (f) respectively.

(O<ijiis Peijire) (10)

Figure 11. The infinity dimensional coordinates space (general
approach).
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The infinity dimensional coordinates space under the
specific approach is available to show different dimen-
sional that is not possible to be observed in the classic 2-
dimensional Cartesian coordinate plane and 3-dimen-
sional coordinate space. Hence, the 2-dimensional Carte-
sian coordinate plane and 3-dimensional coordinate space
can be considered as sub-axes systems into the infinity
dimensional coordinates space under specific approach.
The structure of the infinity dimensional coordinates
space under specific approach is formed by infinite gen-
eral-spaces (i), sub-spaces (j) and micro-spaces (k). There
are distributed into different places along the general
cylinder is shown in Figure 12. Therefore, the infinity
coordinate space under the specific approach starts from

the general space zero (ip) until the general space infinity
(i»). And each sub-space starts from sub-space zero (jj)
until the sub-space infinity (j,), Finally, the micro-space
starts from micro-space zero (K,) until the micro-space
infinity (K, is shown in Expression 11.

The infinity dimensional coordinates space under the
specific approach is available to connect a large number
of micro-spaces (k) distributed into the same sub-space ()
and general space (i) by the application of the inter-
linkage connectivity of micro-spaces (37). At the same
time, the infinity dimensional coordinates space under
the specific approach is also available to connect a large
number of general spaces in the same coordinate space. It
is based on the application of the inter-linkage connec-
tivity of general-spaces (J|'f).

(A<0:0:0» P<0:0:0>) T (@<0:0:1>» /)J)T_o:o:l>) -7 (0<0:0:005 B<0:0:)

il
(@<0:1:05» P<0:1:0-) r (a<o:1:1>5 [_3]10:1:1>) Ir-ar (0<0:1:009> B0:1:0>)

m
(a<0:2:055 B<0:2:0>) r (<0:2:1>5 [ii():z:b) Ir-ar (0<0:2:009> B0:2:0>)

r
(a<0:oo:0>s ﬁ<0:w:0>) '|_r (a<0:oo:1>» ﬁj_O:oo:b) ?f (a<0:oo:oo>a ﬁ<0:oo:oo>)

(a<0010:0>s ,B<oo:0:0>) f (a<oo:0:1>» ﬂj-oo:():b) ‘T‘F (a<oo:0:oo>a ﬁ<oo:0:oo>)

(a<oo:1:0>: :B<00:1:0>) r (a<00:1:1>a ﬁj-wzlzb) r--ar (a<00:1:oo>a ﬁ<w1:w>)

m
(a<oo:2:0>9 ﬁ<oo:2:0>) f (a<oo:2:l>, ﬁj_oo:z:b) ff (a<oo:2:oo>: ﬁ<oo:2:oo>)

T
(a<w:oo:0>3 ﬁ<oo:oo:0>) f (a<w:oo:1>3 ﬂ<oo:oo:1>) ?f (a<oo:oo:oo>> ﬁ<oo:oo:oo>) (1 1)

5.11. The Inter-Linkage Coordinate Space

The inter-linkage coordinate space is formed by infinite
number of general axes (4o, 41, ..., 4, ...), perimeter
levels (Lo, Ly, ..., L, ...) and windows refraction (W,

R S ———
I ot --

wi, ..., W, ) are shown in Figure 13. Each window
refraction is based on join its sub-x axis (X, ;) with its
sub-y axis (Y,.;) respectively. Therefore, the window
refraction (Wy, W1, ..., W, ..) is follow by the coordinate
Space (X4.z,Y4.). All windows refraction on the same

_— ; - " T KI

————— \ — . | /

IA e > e e ——— R
. . . Jw -—

Figure 12. The infinity dimensional coordinates space under the specific approach.
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general axis (4o, 4y, ..., A, ...) will be joined together dows refraction “®” will inter-connect all windows re-
under the application of the inter-linkage connectivity of fraction (W, W1, ..., W, ...) on the same general axis (4,

windows refraction represented by “®”. The inter-link- Aj, ..., 4, ...) but in different perimeter levels (L, L1,...,
age connectivity of windows refraction is represented by L, ...). Moreover, the inter-linkage coordinate system is
the symbol “®”. The inter-linkage connectivity of win- shown in Expression 12:

Perimeter level Py ® Perimeter level Py ® ... ® Perimeter level P,
General Axis 0 (Ao):  Woo = (X0.0, Y0-0) ® Wor = (X0-1, Y0-1) ®...® Wiy = (X005 Vo-o0)
General Axis 1 (41): Wio= (x1.0, V1-0) ® Wi = (x1.1, Y1-1) ®..® Wio = (X10p V1)
General Axis 2 (A3):  Wao = (%20, ¥2-0) ® Wi = (Xo-1, Y2-1) ®.e.® Wiy = (X200 V20)
General Axis 3 (43): Wi = (X3.0, V3-0) ® W31 = (x3.1, ¥3-1) ®.e.® Wio = (X305 V30)
General Axis 4 (A4): Wio = (X4:0, Ya-0) ® Way = (Xa1,14:1) ®...® Wioo = (Xgeans Vieoo)
General Axis 5 (4As):  Wsg = (Xs5.0, s5.0) ® Ws.p = (X5.1, V5.1) ®...® Ws_o = (X505 V50)

General Axis n (Ax): Weo = (Xoo05 Vo) ®evvinviiiiiiiiiiiiiiniin. ® Wee = (Xioos Voouo) (12)

Finally, the inter-linkage coordinate space is available to fix a large number of different functions located in different
windows refraction (W, Wi,..., W, ...), pe- rimeter levels (L, L,..., L, ...) and general axes (4, 4o, ..., 4, ...) are
shown in Expression 13:

Perimeter level Py ® Perimeter level P ® ... ® Perimeter level P,

General Axis 0 (Ap): Yoo = f(x0-0) ® yo.1 = f(X0-1) ®.ce oo. ® Yoo = f(X00)
General Axis 1 (41): y1.0= f(x1.0) ®y11 = f(x1.1) ®.c. ... ® Y1, = f(X10)
General Axis 2 (42): Y20 = f(x20) ®yrq = f(x2.1) ®...... ® Y20 = f(20)
General Axis 3 (43): V3.0 = f(x3.0) ® 3.0 = f(x3.1) ®... ... ® 3., = f(X3.00)
General Axis 4 (As): Va0 = f(x4:0) ®yaq = f(x41) ®.e. ... ® Yy = f(X40)
General Axis 5 (4s): s = f(x50) ®ysq = f(xs.1) ®...... ® V5.0 = f(X5.0)

General Axis n (Ax): Voo = f(Xwo0) ®eveiiiiviiii i e iee® Vo= f(Xoo0) (13)

w2 an
\ =IL
x-1¥02 | xiz
4 al
VA A
-1 Zl-

Wa-n i}
A % |
- W32 J/
Pn — X2
- W5-n
H51
]

Figure 13. The inter-linkage coordinate space.
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5.12. The Cube-Wrap Coordinate Space

The cube-wrap coordinate space is willing to offer an
alternative coordinate space. The main objective of the
cube-wrap coordinate space is to show unknown dimen-
sions that cannot be visualized by the 2-dimensional
Cartesian plane and 3-dimensional coordinate space.

Initially, the cube-wrap coordinate space is divided by
two quadrants. The first quadrant is located on the top of
the cube-wrap coordinate space that represents all |Xj-
axes. The second quadrant is located under the button of
the cube-wrap coordinate space that represents all |Yj|-
axes are shown in Figure 14.

In the process to plot on this coordinate space start by
plot each value on its axis line respectively. The space
that exists between |Xj-axes and |Yj|-axes will be called
“quadratic-space refraction” because each |Xj|-axis has its
|Y)|-axis respectively. The construction of the quadratic
space refraction is based on two basic steps: the first step

is to plot each value on the |Xj|-axis line and |Y}|-axis line,
we suggest applying the inter-linkage connectivity of mi-
cro-spaces (5F) are shown in Expression 14. Second step
is to join the values located on |Xj|-axis and |Y;l|-axis by a
single straight vertical line.

(Xl =73 (14)
We assume that between Xi—axes and Yj-axes exists a
common single straight vertical line that joint both set of
axes. This common single straight line is called the zero
space. Hence, the cube-wrap coordinate space starts from
the quadratic space refraction zero (L) until the quadratic
space refraction infinity (L.,). According to the cube wrap
coordinate space requests the application of absolute
values |R4.-| because the cube wrap coordinate space
works only with positive real numbers R.. The final co-
ordinate system to build the cube-wrap coordinate space
is shown in Expression 15.

CW = [(S)) = (Kool T [Yool) 3 (S) = (Xoil T [You]) 3.3 (S0) = (Koo T [Voc)] (15)

In the final stage of analysis in the cube-wrap space, it
is based on its size. We can have three possible stages
that the cube-wrap space can experience anytime:

If all values are growing constantly in |X;| and |} then
the cube-wrap experience an expansion-stage  (16)

If all values are decreasing constantly in |X;| and |Y}|
then the cube-wrap experience a contraction-stage (17)

If all values are keeping constant in |X}| and |Y} then
the cube-wrap experience a static-stage (18)

5.13. The Mega-Space Coordinate Space

The mega-space coordinate space is formed by infinite
number of axes in vertical position. Each vertical axis
(X)) show positive integer numbers on the top and nega-
tive integer numbers on the bottom in the same vertical
axis. At the same time, all the vertical axes can be lo-

cated by its row number (i) and column number () in the
mega-space coordinate space is shown in Expression 19.
The idea to apply the mega-surface coordinate space is
to build the mega-surface. The mega-surface can show how
a large number of variables behave together in the same
graphical space. Initially, the construction of the mega-
surface start by joins each vertical axis value by straight
lines with its neighbor vertical axis: front side; left side;
right side; back side is shown in Figure 15. To join all
axes are necessary to apply the inter-linkage connectivity
condition (J|'f) on all vertical axes simultaneously.

R
S | I

Ly _
Xy =>

Quadratic Space

Figure 14. The cube-wrap coordinate space and the cube-wrap space.
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The final analysis of the mega-surface is based on its
location into the mega-space coordinate space. The pos-
sible stages that the mega-surface can experience:

If all X;; values > 0 then the mega-surface

shows a expansion stage (20)

If all )X;; values = 0 then the mega-surface
shows a stagnation stage 2D

If X;; values < 0 then the mega-surface
shows a contraction stage

If some Xj; is sharing positive, negative or
zero values in different vertical axes then the
mega-surface shows an unstable
performance stage.

(22)

(23)

5.14. The Cubes Coordinate Space

The cubes coordinate space is formed by infinity number

M. A. R. ESTRADA

of general axes (4o, 4i,..., Ay). Where each axis shows
different levels (L¢, Li,..., L,), perimeters (P,, P,
P,...P,), and Cubes with different sizes and colors (Cyy,
Cijp... Cuyp). Therefore, the coordinate system of the
cubes-coordinate space is represented by Sy...p.c = (4, Lj,
Py, Cyp) respectively. Where i, j, k and s represents dif-
ferent values between 0 and co.... And f represent the
different colors of each cube in different levels (Lo, Li,...,
L,). All the cubes with different sizes and colors in the
same axis under the same level (Lo, L;,..., L,) and dif-
ferent perimeters (Py, Py, P,...P,) will be joined together,
it is based on the application of the concept is called
“macroeconomics links structures” represented by the
symbol “@”. Moreover, the cubes-coordinate space coor-
dinate system is shown in Expression 24 and Figure 16.

i = Infinity

N~

I, Cubes “C”

general structure
[

1

; ! ; sub-structure
~' 4 | mini-structure

Figure 16. The cubes-coordinate coordinate space.
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Level Py @.......
= (Ao, Lo, Po, Copp) @

Ao So:0:0:Cap) =

So:1:0:cap = (Ao, L1, Po, Cop) @....
@
So:0::cap) = (Ao, Lo, P1, Copp) @

Az Sioo.cap = (A1, Lo, Po, Cup) @

Si:11:cp = (A1, L1, Po, Cop) @..
@
@
S1:0.:c) = (A1, Lo, Pi, Cop) @
@
An: Spo00:cap) = (An, Lo, Po, Cop) @....
@
Sur:1:c@p) = (An, L1, Po, Cop) @
@

So:cap = (AnLe, Pr, Cop) @

Finally, the cubes-coordinate space shows a general
function, where the dependent variable is identify by the
national economy base “N,”. The N, is the final result
from ten macroeconomic structures. It is based on link of
all macroeconomics structures (Sy, Si,..., S,) under dif-
ferent axes (4, Az ,..., 4y), levels (L, L ,..., L,), pe-
rimeters (Py, P, P,...P,) and Cubes with different sizes
and colors (Cyp, Cyjp... Cuyp) in the same sub-coordinate

space respectively, it is shown in Expression 25:
/AN, = [/Ady @ /A4, | @ ...@ /AA,/] (25)

6. Introduction to Econographication

The Econographication is originated by the necessity to
generate an alternative and specialized multidimensional
graphical modeling for economics, business and finance.
In fact, the Econographication main objective is focused
on the research, develop and application of multidimen-
sional coordinate spaces to generate different types of multi-
dimensional graphs. Therefore, Econographication will
maximize the uses of multi-dimensional graphs to mini-
mize difficulties in the process of meta-database storage
and multi-variable data behavior visualization. Hence,
the Econographication is defined “as a multi-dimensional
graphical modeling theoretical framework can be applied
on economics, as well as finance and business.”
Additionally, the Econographication is divided into
three large research areas are multidimensional graphs
design, multidimensional graphs application and multi-
dimensional graphs simulations. The multidimensional

Copyright © 2013 SciRes.

......... @ S0:0:1:Clap) =

......... @ S1:6:Cap) =

......... @ Sp:1::Cap) =

------ @ Spr1:041941:Car1p = (Anv1, Lov1, Pin1,

............ @ Level P, (24)

= (Ao, Lo, Ps, Copp)
@

@ S0:1:0:Cop) = = (Ao, L1, Py, Ca/ﬁ)
@

@
--------- @ So:1:2:c(ap) = (Ao> L1, Pr, Cogp)
@
......... @ Sl :0:0:C(a/f) = (A1, LO, PA) Ca/,/)’)
@
@ S1.00:C0p) =

= (41, L1, P, Cup)
@

@

= (A1, Lo, Ps, Copp)
@

= (A4y, Lo, Ps, Cop)

@
(Ana L17 P/la Ca/ﬂ)
@

@ Sp:0:0:C(0lp) =

@

Co+18)
graphs design research area can be 2-dimensional, 3-
dimensional and multi-dimensional coordinate spaces
under linear and non-linear graph systems, the same sec-
tion is divided into four sub-sections are coordinate
spaces, graphs, charts and diagrams design. The multi-
dimensional graphs application research area are used by
two types of data, there are real and experimental data
under micro and macro-level analysis in the short and
long run is shown in Diagram 1.

The last section is the multidimensional graphs simu-
lations research area, it is divided in two sections are
electronic and prototypes. In the case of the electronic
area is based on the application and uses of software and
solutions. The idea to include prototypes in the multidi-
mensional graphs simulations is to facilitate the easy
understanding in the teaching- learning-research process
of multi-variable data visualization.

7. Concluding Remarks

Firstly, this research concludes that the 2-dimensional
space shows certain limitations to visualize complex eco-
nomic phenomena simultaneously in the same graphical
space and time. Therefore, the multi-dimensional coordi-
nate spaces are available to expand a multidimensional
optical effect to visualize different complex economic
phenomena in the same graphical space and time accord-
ing to this research.

Secondly, the Econographication attempts to be an alter-
native graphical method focus to support the metadatabase
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[ Econographication |
|

| MD-Graphs De51gn

|
| MD Graphs App11cat10n|

I
I MD-Graphs Simulation |

| jIMD | Real Data| | Experimental Data |[_Electronic] [ Prototypes|
| I
Software .

Different

[ Linear }——{Non-Linear | [Micro-Level | | Macro-Level | and

Materials

Solutions

Cartesian Space

[ Short-term | [TLong Term |

Graphs
Charts
Diagrams

Source: Design by the author

Diagram 1. Econographication research areas.

storage and visualization of multi-variables data behavior,
as well as finance and business. The main idea to build
Econographication is to offer a new multi-dimensional
graphs based on the application of alternative multi-di-
mensional coordinate spaces can facilitate the study of
any economic, finance and business phenomena under
macro-level and micro-level of analysis in the short and
long run. In summation, the Econographication also will
play important role in the research and teaching-learning
process of economics through a series of new graphs
methods and techniques that can be used by academics,
researchers, economist and policy makers.
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