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The Repulsive Gravitation and Errors of Einstein
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Abstract- Einstein rejected repulsive gravitation which Galileo and Newton also over-looked
although the repulsive gravitation can be identified if one calculates the static Einstein equation
for a charged particle carefully. However, Einstein believed incorrectly the speculation of
unconditional validity of E = mc?. Because of inadequacy in pure mathematics, Einstein failed to
see that the photons have gravitational energy, and his equation has no dynamic solution and
that the coupling constants cannot have unique sign. Otherwise, the Einstein equation is in
conflict with the notion of photons and violates the principle of causality. Einstein also failed to
see a crucial error, the inconsistency between the Einstein equation and E = mc® Now,
experiments have proven that the gravitational force consists of three components: 1) the mass-
mass attractive interaction, 2) the repulsive charge-mass interaction, 3) the current-mass
attractive interaction. Thus, Einstein's unification is necessary, and would start another revolution
in physics. A main problem in physics is, however, the incompetence of APS in pure
mathematics.

Keywords: repulsive gravitation; E = mc?; charge-mass interaction.

GJSFR-F Classification: MSC 2010: 83D05

THEREPULSIVEGRAVITATIONANDERRORSOFEINSTEIN

Strictly as per the compliance and regulations of :

© 2017. C. Y. Lo. This is a research/review paper, distributed under the terms of the Creative Commons Attribution-
Noncommercial 3.0 Unported License http://creativecommons.org/licenses/by-nc/3.0/), permitting all non commercial use,
distribution, and reproduction in any medium, provided the original work is properly cited.



Ref

C. Y. Lo, Gravitation, Physics, and Technology, Physics Essays, 25 (4), 553-560

(Dec. 2012).

5.

epaper .. %

The Repulsive Gravitation and Errors of
Einstein

Print Journal

C.Y.Lo

Abstract- Einstein rejected repulsive gravitation which Galileo and Newton also over-looked although the repulsive
gravitation can be identified if one calculates the static Einstein equation for a charged particle carefully. However,
Einstein believed incorrectly the speculation of unconditional validity of E = mc? Because of inadequacy in pure
mathematics, Einstein failed to see that the photons have gravitational energy, and his equation has no dynamic
solution and that the coupling constants cannot have unique sign. Otherwise, the Einstein equation is in conflict with the
notion of photons and violates the principle of causality. Einstein also failed to see a crucial error, the inconsistency
between the Einstein equation and E = mc?. Now, experiments have proven that the gravitational force consists of three
components: 1) the mass-mass attractive interaction, 2) the repulsive charge-mass interaction, 3) the current-mass
attractive interaction. Thus, Einstein's unification is necessary, and would start another revolution in physics. A main
problem in physics is, however, the incompetence of APS in pure mathematics.

Keywords: repulsive gravitation; E = mc?; charge-mass interaction.

[.  INTRODUCTION

Since the existence of repulsive gravitation was proposed in 1997, it is known
that E = mc® can be invalid [1]. ¥ There are several types of experimental supports for
this new physics [2-5]. It is interesting that at the earlier stage, I cannot find a physicist
to do the experiment that would show Einstein could be wrong because it was generally
believed that Einstein cannot be wrong in classical physics [6].

However, such experiments actually have been done because the meanings of
these experiments were not understood [4, 5]. They are: 1) the weight reduction of a
charged metal ball done by Tsipenyuk and Andreev [7]; 2) The weight reduction of
charged capacitor done by scientists from several countries, including the US, Japan,
China, etc. [5]; 3) The weight reduction of heated-up metals done by scientists in Russia
and China [3, 4]. Note that the weight reduction of a charged capacitor is proportional
to the square of the electric potential [5]. Overlooking the repulsive gravitation led to
the failure to show the necessary unification of gravitation and electromagnetism.

Moreover, these experiments can be difficult to understand in a four-dimensional
theory, and thus they were either not recognized as due to repulsive gravitation or
incorrectly regarded as experimental errors because many theorists failed to explain
them [6]. I found out these in the American Physical Society meeting in April 2015.

Some believed that the weight reduction is due to a reduction of mass [4].
However, the pendulum made of charged capacitors or heated-up metals would show

Author: Applied and Pure Research Institute, 15 Walnut Hill Rd., Amherst, NH 03031. e-mail: ¢_y lo@yahoo.com
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also the extension of period and this also means a reduction of gravitation, because the
related mass has not been changed [8].

A common error of Einstein and his followers is that they failed to see the simple
fact that the formula E = mc® is inconsistent with the Einstein equation, Ry, — (1/2)
gwR = — KT, where R,, is the Ricci tensor, R = Rgpg™ = K Topg™, g, is the space-
time metric, and T,, is the sum of energy-momentum tensors. Because the
electromagnetic energy-momentum tensor is traceless, the electromagnetic energy
cannot affect the Ricci curvature R, but the mass can. Thus, mass and the
electromagnetic energy cannot be equivalent if the static Einstein equation is valid.

This error is related to Einstein’s inadequate notion of photon which is only a
quantization of electromagnetic energy [9]. From this basic error, many subsequent
mistakes are derived.

[I. THE INAPPROPRIATE AWARD OF 2016 APS MEDAL FOR EXCEPTIONAL
ACHIEVEMENTS

For instance, the 2016 APS Medal for exceptional achievement in research was
inappropriately awarded to Edward Witten of the Institute for Advanced Study.? The

APS President Samuel Aronson even claimed “Witten's achievements in mathematical
physics have had profound effects on many areas of active research. This award sets a
very high standard for the prestigious new prize.” However, in the 2016 APS award,
there is no mention of experimental supports for Witten's achievements. Clearly, this
"very high standard” has no experimental basis [10]. Thus, this award is against the
standard established by Galileo that such an achievement must be supported by
experiments.

Note that Witten [11] adapted Yau’s erroneous view [12, 13] based on the false
assumption on the existence of bounded dynamic solution for the Einstein equation, and
"proved” another version of the misleading theorem on energy. However, because of the
mathematicians in charge of the Fields Medal did not understand physics [13], Yau and
Witten were awarded the Fields Medal in 1982 and 1990. ® Consequently, their
misleading theorem prevents the progress of general relativity for at least 13 years until
1995 [14] when the non-existence of dynamic solution for Einstein equation is proven
[15, 16]. ¥ Note that their theorem and the space-time singularity theorems of Hawking
and Penrose have the same implicit assumption that are based on the invalid
speculation of E = mc® [17].

The fact is that due to inadequacy in pure mathematics, Witten does not
understand Einstein’s equivalence principle (see Appendix A), and agrees with the
misinterpretation of Wheeler [18, 19]. Witten also incorrectly believed that linearization
of the Einstein equation always produces an approximate solution for the Einstein
equation. However, for the dynamic case, the Einstein equation and its ”linearization”
actually are independent equations [20]. In addition, the invalid dynamic Einstein
equation was derived again from the current string theory.

In short, the physicists made errors because they do not understand
mathematics, and on the other hand the mathematicians proved misleading theorems
because they do mnot wunderstand physics. These combinations of errors of
mathematicians and physicists reinforced each other, and formed part of the basis of
general relativity [6].

I1I.  THE ReEpULSIVE GRAVITATION AND INVALIDITY OF E = MC?

The discovery of the repulsive gravitation is due to the need to investigate E =
mc’® for the electromagnetic energy. In fact, the theoretical existence of the repulsive

© 2017 Global Journals Inc. (US)
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gravitation actually comes from a solution of the static Einstein equation for a particle
Q with charge q and mass M, the Reissner-Nordstrom metric [18] as follows:

2 2\t
ds? =1 M A g2 g M Q) g2 202 (1)
r r2 r r2

(with ¢ = 1) where q and M are the charge and mass of a particle, and r is the radial
distance (in terms of the Euclidean-like structure [21]) from the particle center. In
metric (1), the gravitational components generated by electricity have not only a very
different radial coordinate dependence but also a different sign.

However, owing to the belief that the electric energy had a mass equivalence,
theorists including Nobel Laureate t’ Hooft [22], consider incorrectly that the mass M
would include the electric energy, i.e.

M = m(r,) + ¢/, (2)
where m(T,) is the mass of the particle and q*/r, is the electric energy of the particle

outside the radius r, of the particle. © Thus, in the net effect, there would be no
repulsive gravitation since

2 2
ii{ _m+q_2]:(M _qT)riz =(m(r0)+q2(ri—%)]ri2 > (. (3)
0

Nevertheless, Tsipenyuk & Andreev [7] observed a weight reduction of a charged
metal ball. ” Thus, the existence of repulsive gravitation is confirmed by experiments.
This mistake in eq. (2) [2] is that the effect of the electric energy has been incorrectly
counted twice in the Reissner-Nordstrom metric.

The crucial point is, as shown in metric (1), that the charge would create a
repulsive gravitational force, which is: 1) proportional to the square of the particle
charge and 2) diminished as 1/r’. These two characteristics are supported by the
repulsive gravitational force generated by a charge capacitor [5].

The data of a charged capacitor shows that the repulsive gravitational force is
proportional to V* where V the electric potential difference of the capacitor [5] (Q =
VC, where Q is the charge, and C is the capacity). Also, the capacitor lifter would
hover on earth [23, 24] shows that the repulsive force must diminish faster than 1/r>. ¥
Moreover, the time delay of weight recovery for a discharged capacitor shows that the
heat would also reduce gravitation [3].

IV.  THE ATTRACTIVE CURRENT-MASS [NTERACTION

While the electric energy leads to a repulsive force from a charge to a mass, the
magnetic energy would lead to an attractive force from a current toward a mass [25]. It
is also necessary to have the current-mass interaction to cancel out the charge-mass
interaction. After a capacitor is charged, the only changes are that the motion of some
electrons has become static. Thus, the attractive current-mass interaction is necessary
to explain such a weight reduction [24].

Moreover, the existence of such a current-mass attractive force has been verified
by Martin Tajmar and Clovis de Matos [26]. It is found that a spinning ring of
superconducting material increases its weight much more than expected. According to
quantum theory, spinning super-conductors should produce a weak magnetic field.
Thus, they are measuring also the interaction between an electric current and the earth.
This interaction would generate a force perpendicular to the current, and such
interaction could be identified as the cause for the anomaly of flybys.
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However, we are not yet ready to derive this current-mass force explicitly. This
force would be beyond general relativity since a current-mass interaction would involve
the acceleration of a charge that would generate electromagnetic radiation. Then, the
variable of the fifth dimension must be considered [27]. This general force is related to
the static charge-mass repulsive force similar to the Lorentz force is related to the
Coulomb force (see Appendix B).

Nevertheless, we may assume [24] that the force on a charged capacitor is the
interaction of net macroscopic charges with the mass. This current-mass interaction also
explains the phenomenon that it takes time for a discharged capacitor to recover its
weight. A discharged capacitor needs time to dissipate the heat that the motion of its
charges would recover to normal. This was observed by Liu because his rolled-up
capacitors keep heat better [5].

Thus, there are three factors that determine the weight of matter. They are; 1)
the mass of the matter; 2) the charge-mass repulsive force; and 3) the attractive
current-mass force. ” For a piece of a heated-up metal, the current-mass attractive force
due to orbital electrons is reduced, but the charge-mass repulsive force would increase.
Therefore, a net result is a reduction of weight [3] instead of increased weight as
Einstein predicted [28].

V. THE TORSION BALANCE SCALE AND MEASUREMENT OF REPULSIVE GRAVITATION

Thus, measuring the temperature dependence of gravitation would show the
existence of repulsive gravitation. Therefore, the experiment used the torsion balance
scale to measure gravitation of metal balls provides, by far, the simplest verification of
the repulsive gravitation without other complications such as the electric forces. The
Torsion Balance Scale consists of four balls. The smaller two balls m are connected with
a T bar shown in Figure 1. The T bar is attached with a mirror and hangs on a string
which provides the torsion. The two large balls M are fixed and the centers of the balls
are in the same plane. The torsion force is observed by a laser bean light spot. The
relative distances among the balls are shown in Figure 2.

Figure 1: The torsion balance scale Figure 2: Details of the distances

1. The small brass ball has a mass m = 0.575kg and the large lead ball has a mass M
= 1.5kg.

2. The tvgo brass balls are connected with a bar of 2d = 0.40 meter, and suspended

from the middle in a horizon orientation by a fine wire (“torsion balance”) as shown

in Fig. 1 and Fig. 2.

A mirror E is attached to the bar to reflect a light beam shined in the mirror.

4. A white board is placed at distance L. = 10.3 meter from the mirror as shown in
Figure 2.

@
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5. A light spot is shown in the board at a distance S from the middle (the moving
distance of the light spot).

6. The distance between the center of the brass ball and the lead ball is r as shown in
Figure 2.

7. The natural period of the torsion balance is T, which depends on the string.

Then, according to Newtonian law, the gravitational force is F = n°mdS/T°L."
Thus, the torsion balance can be very sensitive since the sensitivity will increase with
the distance L. At room temperature, the experiment shows that the gravitation
decreases as the temperature of the balls increases, but gravitation increases as the
temperature reduces. Thus, the existence of repulsive gravitation is clear. However, a
short coming of this experiment is that since such a dependence on temperature was not
clear, one might over-look the current - mass interaction.

I saw this experiment in a vacuum can in China in 2015 [29] and decided to
design a similar experiment without the vacuum can. The experiments done in
cooperation with Austin Napier [30] are also successful in showing the existence of
repulsive gravitation. Thus, Einstein is clearly wrong in rejecting repulsive gravitation.

VI.  THE QUESTION OF THE PHOTONS AND THE GRAVITATIONAL WAVES

One may argue the equivalent between electromagnetic energy and mass with
that the experiment shows that the pi-meson m, decays into two photons. However, this
only means that the photons include the gravitational wave energy as general relativity
requires [31, 32], i.e., the Einstein equation is modified into

G = Rw = (1/2) gwR = - K[T(E) v - T(P) wl, (4)

where T(E),, and T(P),, are the energy-stress tensors for the electromagnetic wave and
the related photons. Thus, we have that the photonic energy includes the energy from
its gravitational wave component.

However, Einstein [33] believed incorrectly that for this case a valid solution
could be obtained by the Einstein equation although he has never tried to obtain the
gravity generated by an electromagnetic wave. Because such gravitation is very weak in
physics, many journals such as the Chinese Physics B '” claimed that it could be
obtained by perturbation. This is due to an inability to distinct the difference between
mathematics and physics. Mathematically, a necessary condition for the application of a
perturbation approach is the existence of a bounded solution. However, the evidence is
the contrary [31, 32]. Thus, clearly Einstein does not fully understand general relativity.

Then, I proved in 1995 [15, 16] that, if the coupling constants of the Einstein
equation have the same sign, the Einstein equation would have no dynamic solution as
Gullstrand, Chairman (1922-1929) of the Nobel Committee for Physics suspected [34].
Thus, the space-time singularity theorems of Hawking and Penrose are irrelevant to
physics because their assumptions are invalid in physics [17].

It turns out also the claim of Christodoulou and Klainerman [35] on their
construction of dynamic solutions is also due to elementary mathematical errors [36]
that they overlooked the need to prove the set of dynamic solutions is non-empty.
Although Christodoulou got his Ph. D. degree from Princeton University, it should be
noted that his thesis adviser is J. A. Wheeler, who has been known to make crucial
mathematical errors at the undergraduate level [19] in their well-known book
” Gravitation”. '

To have a dynamic solution, it is necessary to add an additional gravitational
energy-stress tensor t(g), with an anti-gravitational coupling to the Einstein equation
[16], i.e.,
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Guv = Ryy — 5 gpvR = = K[Tyy - t(8) vl (5)

which is the Lorentz-Levi-Einstein equation because it was first proposed by Lorentz
[37] and later by Levi-Civita [38]. It is eq. (5), but not the Einstein equation, Ry, —
(1/2) gw R = — KT\, that is consistent with the linearized equation for the massive

case [20]. ¥ However, Einstein [39] objected to eq. (5) on the ground that t(g) . is zero
in his equation. Einstein was wrong since his equation is proven invalid for the dynamic

case. A remaining problem is that the exact form of t(g),y is still not known [6].

For the non-existence of dynamic solutions, Professor P. Morrison of MIT went
to Princeton University to ask Professor J. A. Taylor, a Nobel Laureate for his work on
gravitational radiation, about the justification of their calculation on gravitational
radiation. However, Taylor failed to give a justification. Therefore, Morrison advised me
to write a book on this, but I believe that this problem should not be addressed alone
then [40]. Now, clearly Einstein’s theory has at least three serious mistakes that failed
his unification [6].

VII. THE UNIFICATION OF GRAVITATION AND ELECTROMAGNETISM

Note that currently many theorists believed Einstein’s conjecture of unification
of gravitation and electromagnetism is not valid because they also failed to show this.
The reason is that Einstein and his followers do not understand that the unification
requires new interactions as Maxwell demonstrated. Moreover, due to not
understanding non-linear mathematics, they have accumulated errors in mathematics
and physics [40, 41]. In particular, the string theorists such as Witten have further
confirmed errors in general relativity since the invalid dynamic equation was derived
again [14]. The charge-mass interaction, however, provides a necessary new interaction
for this unification.

a) The Charge-Mass Repulsive Force and Unification

The existence of the repulsive gravitation in the Reissner-Nordstrom metric
makes clear that general relativity is incomplete. To show the static repulsive effect of a
charged particle, one needs to consider only g, in metric (1).
According to Einstein [42], the equation of motion is

d2x# dx# dx” y
dSZ + ﬂaﬁ? ds =0, where F#aﬁ :(aagvﬁ +aﬂgva _avgaﬂ)g# 12 (6)

where ds? =g, dx“dx" .
Let us consider the static case. (One need not worry whether the gauge is

physically valid because the gauge affects only the second order approximation of g, ,
[43].) For a test particle P with mass m at r, the force on Pis

2

(—mM2+ mq—3) r where f is a unit vector (7)
r r

in the first order approximation because g’ * = -1. Thus, the second term is a repulsive
force.

If the particles are at rest, then the force generated by p acting on the charged
particle ) would be

(mM—mq—) r, where [ is a unit vector, (8)
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because the action and reaction forces are equal and in the opposite directions.
However, for the motion of particle Q, if one calculates the metric according to the
particle P of mass m, only the first term is obtained.

Thus, it is necessary to have a repulsive force with the coupling ¢’ to the charged
particle @ in a gravitational field generated by masses. It thus follows that, force (8) to
particle @ is beyond current theoretical framework of gravitation + electromagnetism.
As predicted by Lo, Goldstein, & Napier [27], general relativity leads to a realization of
its inadequacy, just as electricity and magnetism lead to the exposition of their
shortcomings.

The charge-mass repulsive force mq’/7’ for two point-like particles is inversely
proportional to the cube power of the distances between the two particles. Thus, it
diminishes faster than the attractive gravitational force. Moreover, this force is
proportional to the square of the charge ¢, and thus is independent of the charge sign.
Such characteristics would make the repulsive effects verifiable [24].

The term of repulsive force in metric (1) comes from the electric energy [2]. An
immediate question would be whether such a charge-mass repulsive force mq’/7’ is
subjected to electromagnetic screening. It is conjectured that this force, being
independent of a charge sign, should not be subjected to such a screening. Moreover,
from the viewpoint of physics, this force can be considered as a result of a field created
by the mass m and the field interacts with the q’>. Thus such a field is independent of
the electromagnetic field.

b) Extension of Einstein’s Equivalence Principle and the Five-Dimensional Relativity

If we consider the need for coupling with ¢, this naturally leads to a five-
dimensional space [27]. To maintain the theory, i.e., reproducing the Einstein equation
and the Maxwell equation, Kaluza [44] proposed his cylindrical condition to reduce
the five variables to four. Subsequently, Einstein and Pauli [45] wrote a paper to
continue the work of Kaluza. However, their five-dimensional relativity does not have
the coupling with the square of a charge since the “extra” metric elements other than
those relating to the electromagnetic potentials, are neglected [27].

In the theory of Lo et al. [27], the fifth dimension is assumed as part of the
physical reality, They denote the fifth axis as the w-axis (w stands for “wunderbar”, in
memorial of Kaluza), and thus the coordinates are (t, w, x, y, z). Our approach is to
find out the full physical meaning of the w-axis as our understanding gets deeper.
Currently, the meaning of the fifth dimension is given by the equation,

dx’/dt = q/Mc’* (9a)

where M and q are respectively the mass and charge of a test particle, and x is a
constant.
For a static case, we have the forces on the charged particle @ in the p -direction

mM  Mc? ag,, dct dct mg? 1 g2
- ® I pp’ and (1, =l a 2 gpp (9b)
Yol 2 0p dr dr P K Mc
and
q dx 9xs  100ss 1 0gss
[ ee————=0, where [ e = - =— 9c
% Mc? dr KT 2axK 2 ax (%)

in the (-r)-direction. The meaning of (9c) is the energy momentum conservation. It is
interesting that the same force would come from a different type of metric element
depending on the test particle used. Thus,
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In other words, g;; is a repulsive potential. Because g;; depends on M, it is a
function of local property, and this is different from the metric element g, , that depends
on a distant source of mass m.

That the repulsive gravitational potential can be generated from a mass, would
explain the fact that a charged capacitor can also have the repulsive force [24], but such
a force is absent from the current four-dimensional theory. This is why many theorists
would not accept the existence of the repulsive gravitation.

They are so involved in current theoretical considerations that they seem to
forget that physics is based on experiments. Thus, Einstein’s status as a leading theorist
is enhanced because unification is proven necessary.

VIII.  REPULSIVE GRAVITATION AND ASTROPHYSICS

Einstein’s theory was questioned because of the pioneer anomaly discovered by
NASA. "™ This discovery of the Pioneer anomaly gives strong supports to the 1/1* factor
in eq. (19).

The charge-mass interaction is a long-range one, and thus should have some
consequences in astrophysics. An example would be the Space-Probe Pioneer Anomaly
[46]. Based on the charge-mass repulsive force, it is conjectured that the anomaly would
be due to an effective charge-mass repulsive force from the sun,

P.m
FPS: SRSP , (11)

where P, is a parameter due to the sun, m, is the mass of the Space-Probe, and R is the
distance from the sun.

However, the charge term is not clear since for the sun we do not know what
should correspond to the term q°. Nevertheless, since such forces act essentially in the
same direction, we could use a parameter P, to represent the collective effect of the
charges. The neutral sun has many locally charged particles, and thus P, is not
negligible. If the data fits well with an appropriate parameter P, then this is another
confirmation of the charge-mass interaction.

Since this force is much smaller than the gravitational force from the sun, in
practice the existence of such a repulsive force would result in a very slightly smaller
mass M, for the sun, i.e.

F=—FP_ "7 (12a)

and

Msmp ~ Psmp B Mssmp

12b
R>2 Ry R? (12b)

for R, which is the distance of the earth from the sun. Then, we have

M P,
= ssmp+ Smp i_l) (12C)

Thus, there is an additional attractive force for R >R, This explains the
unsolved puzzle of more than 15 years. Note that such a force would not be noticeable
from a closed orbit since the variation of the distance from the sun is small.
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However, for open orbits of the pioneers, there are great variations. When the
distance is very large, the repulsive force becomes negligible, and thus an additional
attractive force would appear as the anomaly. Such a force would appear as a constant
over a not too long distance. Thus, the force (11) satisfies the overall requirements [47].
Currently, the repulsive force (11) F,, is a candidate that would give a qualitative
explanation of the data [48, 49]. "

Therefore, there are two forces acting on a planet, one attractive and another
repulsive with different strengths and distance dependences. It is possible that these
forces would have an effect on the spins of the planets. Another speculation is that such
a coupling would supply the energy that heats up planets internally. Current
explanations for such heat that causes the explosion of the volcanoes, as being due to
radiation decay are not satisfactory since there has been no radioactive material
discovered from volcanoes. Thus, a new area for experimental and theoretical
development of the charge-mass interaction and higher dimensional unification are
opened for physicists to explore. Now, fundamental physics will be more alive again.

[X. CONCLUSIONS AND DISCUSSIONS

The bending of light marks the success of general relativity. However, such
calculations also lead to discovering problems in general relativity. First, in such
calculations, the gravitational effect of an electromagnetic wave is assumed to be
negligible. However, there is no bounded solution for such a gravitational effect. Thus,
it is necessary to modify the Einstein equation by adding the photonic energy-stress
tensor with an anti-gravity coupling [31, 32]. Therefore, the notion of photons is
actually a consequence of general relativity. This also solves a problem that the energy
of photons can be equivalent to mass [42] although the electromagnetic energy cannot
[2].

Moreover, this also means that the implicit assumption of Hawking and Penrose
[50] on the unique sign for all the coupling constants is invalid. Since the unique sign
was thought to be implied by E = mc?, this formula of Einstein is now questionable. In
fact, there are three types of experiments that shows E = mc’ is not valid [3-5]. In
particular the electromagnetic energy is not equivalent to mass [31, 32]. Theoretically, E
= mc’ is inconsistent with the Einstein equation [6]. Thus, the gravity generated by the
electromagnetic energy should be different.

According to calculations of the bending of light, adaptation of the notion of
distance in Riemannian is inconsistent [21], but a Euclidean-like theoretical framework
is necessary. Thus, regarding the Hubble’s redshifts as due to the receding velocities of
the stars would be invalid [51], and then there is inadequate evidence for the expanding
universe. Second, there is a need to add the gravitational radiation reaction force, which
is absent from the geodesic equation [6], and thus gravity is clearly not just the
Riemannian geometry.

Moreover, the charge-mass interaction (the fifth force ') is discovered, and this
implies that the theoretical framework of general relativity must be extended to a five-
dimensional relativity of Lo, Goldstein and Napier [27]. Moreover, since a capacitor does
not generate repulsive gravitation in a normal situation, it is necessary to have an
attractive current-mass interaction to cancel out the repulsive force generated by the
charges. ¥ Then, the repulsive force from a charged capacitor can be understood, and is
definitely not due to experimental errors.

Now, because such a force can be explained in terms of the five-dimensional
theory [27], Einstein’s conjecture of unification of electromagnetism and gravitation is
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proven necessary and valid. Consequently, new phenomena can be explained and long
time errors can be identified.

It was a puzzle that a successful theory could be so difficult to understand. Now,
we know that a successful theory may still have some errors. For, instance, a problem is
Einstein’s adaptation of the length measurement in Riemannian geometry. As

Whitehead [52] pointed out, “By identifying the potential mass impetus of a kinematics
element with a spatio-temporal measurement Einstein, in my opinion, leaves the whole
antecedent theory of measurement in confusion, when it is confronted with the actual

conditions of our perceptual knowledge.” As Einstein pointed out, “Unthinking respect
for authority is the greatest enemy of truth.”

The existence of the repulsive gravitation implies that the physical picture
provided by Galileo, Newton and Einstein is too simple for the complicated gravitation.
Since gravitation is not always attractive to mass, the basic assumption for the
simulation of Wheeler [53] that leads to the theory of black holes is not valid. Moreover,
Einstein’s covariance principle is invalid as Zhou [54] pointed out. In fact, there are
explicit examples that illustrate the covariance principle to be invalid have been found
[55], and thus Zhou's view is confirmed. '”

Due to inadequacy in mathematics, Einstein failed to see that his equation does
not have any dynamic solution [15, 16| as Gullstrand, the Chairman (1922-1929) of the
Nobel Prize Committee suspected. It is ironic that Einstein’s confidence of his general
relativity is based on his calculation result on the remaining perihelion of Mercury [56].
Einstein also did not see that linearization of his equation is invalid for the dynamic
case [20]. Due to the general inadequacy of mathematics, physicists not only follow
Einstein’s errors, but also physicists such as Pauli [57], the Wheeler School, and Eric J.
Weinberg, '¥ misinterpreted Einstein’s equivalence principle to become impossible [19].

Since many physicists are incompetent in pure mathematics, 2 D. Christodoulou
had received many honors for his errors on general relativity [35, 36]. Moreover, errors
in mathematics misled the physics community to the wrong direction. In addition,
mathematicians who do not understand physics have made the situation worse. Thus,
physicists must improve your mathematics that such errors of self-deception will not
happen again.

An example is mathematician Roger Penrose. His inadequacy in physics misled
him to believe that all the coupling of energy-momentum tensors must have the same
sign. Then his talent in mathematic comes up with the space-time singularity theorems
without realizing such an assumption is invalid in physics [17]. Worse, his victory over
physicist Lifshitz on mathematical arguments had convinced many to believe that he
was correct. Apparently, few realized the crucial fact is that the physical assumptions
are invalid [17]. Thus, he has never looked for a dynamic solution, but simply believed
the invalid claim of Einstein.

Yau [12] did not realize that the assumption of asymptotically flat implies that
the solution is a stable solution such as the Schwarzschild and the Kerr solutions, etc.
Therefore, Schoen and Yau actually prove a trivial result that the total mass of a stable
solution is positive [13]. Since their misleading theorem is responsible for the false
confidence on subsequent errors, the International Mathematics Union should rectify
her awards to Yau and Witten [14].

Because of inadequacy in nonlinear mathematics, the top research institutes such
as Princeton [18, 19], Harvard [12] and the Royal Society (London) [50] are the main
sources of current errors [13, 36]. Moreover, because of the blind faith on Einstein, the
mistakes are not discovered for a long time [19, 13, 41]. These lead to invalid
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speculations and misinterpretations on experiments. However, in sciences errors cannot
be covered up forever [10]. "

Gravitation was considered as producing only attractive force. The physical
picture provided by Galileo, Newton and Einstein is just too simple for the complicated
gravitation. As expected, Einstein does not fully understand general relativity. Here we
promote a deeper understanding of gravitational phenomena, and in particular
Einstein’s unification, will find useful applications in various parts of physics,
astrophysics in particular [3, 5].

Some physicists [4, 58] have mistaken the weight reduction from the charge-mass
interaction as due to a mass reduction. However, this can be clarified by measuring the
acceleration [8]. A myth generated by Einstein is that sciences can progress just by
some ingenious imaginations without the assistance of experiments. Now, a thorough
review in terms of experiments can find out what are invalid and what are needed to be
completed. ¥

One may expect that the charge-mass interaction would be important in physics.
Not only that it leads to the new repulsive gravitation, but also it would explain the
space-probe pioneer anomaly. Moreover, it implies that current quantum theory is not a
final theory since the charge-mass interaction is not included in quantum mechanics.
This may also show the need of renormalization in Quantum field theories. A lesson to
be learned is that experimentally partially supported unconditional E = mc* and the old
notion of photon are actually incomplete.

APPENDIX A: MATHEMATICAL FOUNDATION OF EINSTEIN'S EQUIVALENCE PRINCIPLE

Pauli’s invalid version [57] has been mistaken as Einstein's equivalence principle
although Einstein has made clear it is a misinterpretation [59]. In “Gravitation” [18] of
Misner et al, there is no reference to Einstein's equivalence principle. Instead, they
misleadingly refer to Einstein's invalid 1911 assumption [60] and Pauli’s version [57]. In
addition, in their Eq. (40.14) Misner et al. [18] even failed to understand the local time
of a particle at free fall.

The mathematical theorems [61] related to Einstein’s equivalence principle are as
follows:

Theorem 1. Given any point P in any Lorentz manifold (whose metric signature is the
same as a Minkowski space) there always exist coordinate systems (x) in which

O'Qg,,l,/ﬁX’I =0at P.

Theorem 2. Given any time-like geodesic curve I there always exists a coordinate
system (the so-called Fermi coordinates) (x*) in which dg,,/8x" = 0 along I

In these theorems, the local space of a particle is locally constant, but not
necessarily Minkowski.

However, after some algebra, a local Minkowski metric exists at any given point
and along any time-like geodesic curve I'. In a uniformly accelerated frame, the local
space in a free fall is a Minkowski space according to special relativity. What Einstein
added is that such a locally constant metric must be Minkowski. This is the basis of the
Einstein-Minkowski condition that Einstein uses to derive the gravitational redshifts
42].

42 Note that, Pauli's version [57] is a simplified but corrupted version of these
theorems as follows:

“For every infinitely small world region (i.e. a world region which is so small that
the space- and time-variation of gravity can be neglected in it) there always exists a
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coordinate system K, (X;, X,, X;, X,) in which gravitation has no influence either in the
motion of particles or any physical process.”

Pauli regards the equivalence principle as merely the existence of locally constant
spaces. Moreover, a local Minkowski space at a point does not mean the existence of
local Minkowski spaces at a small world region.

An error is that Pauli extended the removal of uniform gravity to the removal of
gravity in a small region. This becomes simply incorrect and even impossible in
mathematics, but he does not see the difference because of inadequacy in mathematical
analysis. He did not recognize that the removal of gravity in a small region, no matter
how small, would be very different from a removal of gravity at one point. Apparently,
Pauli [57], Witten *, the Wheeler School [18], and the British Encyclopedia did not
understand the mathematics of the above theorems [61].

APPENDIX B: SOME REMARKS ON CHARACTERISTICS OF THE CURRENT-MASS
[NTERACTION

The current-mass attractive interaction [19, 5] would be related to the velocity of

the charge and sinf where 0 is the angle between a current element and the line joining
the fixed mass point and current element. This attractive force is maximum when the
angle is 90°, but zero when the angle is 0° or 180°.

Thus, the current-mass interact would be responsible for the weight changes of
magnets. For instance, theoretically the weight of a magnetic rod would be maximum
when the magnetic rod (in the direction of N-S) is perpendicular, and its weight would
be minimum when the magnetic rod is horizontal. Moreover, the weight of a magnet
changes when the angle of the magnet to earth changes. In the horizontal position of a
magnet, its weight would be smaller than the weight before this piece of metal is
magnetized. Thus, magnetism can increase or reduce weight. These can be checked
with experiments.
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ENDNOTES

1. Einstein failed to prove E = mc® (1905-1909) [62], but his invalid speculation was
spread by the media [28].

2. However, theorists such as Witten cannot see even errors of Wheeler [18] at the
undergraduate level [19]. This is due to that most physicists do not have adequate
training in pure mathematics.

3. Recently, Yau claimed that he can withstand all the attacks because he is a
recipient of the Fields Medal. Thus, it is fortunate for Yau that those
mathematicians do not understand general relativity.

4. An indirect proof has been given by Hu, Zhang, & Ding [63] that the radiation
depends on the approach used.

5. The 1993 Nobel Committee for Physics even abandoned Einstein’s equivalence
principle [64].
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t” Hooft [22] claimed, in violation of special relativity, that the electron inertial mass
includes the electric energy.

However, when the charge of a ball is large, the repulsive force is observable [7, 65].
Many did not recognize that the observed repulsive force toward mass is related to
general relativity [5, 23].

The current-mass interaction is also crucial for the unification. This interaction
shows also [26] that electromagnetic energy does not necessarily lead to a reduction
of weight as some believed [4, 58].

This formula is only approximately valid because gravity is temperature dependent.
The Chinese Physics B is also inadequate in pure mathematics, and thus failed to
maintain the independent tradition of Zhou Pei-Yuan [54] and Hu Ning [63].
Instead, it accepted the invalid views advocated by British Encyclopedia. As Mao
[66] pointed out, some Chinese have the tendency of believing more in non-Chinese.
For those who cannot argue rationally on scientific issues, what can be expected
from them on other issues?

Their errors were not discovered because most relativists do not understand
mathematics adequately. Moreover, without careful examination, many are very
happy to see such a difficulty in general relativity was removed.

Einstein, nevertheless, discovered that his Einstein equation does not have a
gravitational wave solution although the linearized equation does [67]. However, he
did not see the root of his errors is due to his unverified speculation that E = mc? is
generally valid [2]. A major problem of Einstein and his followers is that they do not
have adequate background in mathematics [15], and consequently also made errors
in physics.

Some claimed that there is no anomaly on the space-probe since the anomaly can be
explained with a model of heat radiation. However, the discoverer of anomaly
pointed out that such a model is so flexible that it can fit almost any situation and
thus is not meaningful. Moreover, the question of flybys has not been able to
explain.

Currently, there are four known forces. They are: 1) the gravitational force, 2) the
electromagnetic force, 3) the strong force, and 4) the weak force. Thus, the new
charge-mass interaction is called the fifth force [5, 68].

On the other hand, C. N. Yang incorrectly claimed that the covariance principle is
valid because he misunderstood the notion of gauge invariance as Weinberg [69]
pointed out.

Eric J. Weinberg, editor of Physical Review D, still does not accept the weight
reduction of heat-up metal. Moreover, he considered Einstein’s equivalence principle
and Pauli’s version are the same [16]. Weinberg believed [20] that the linearization
would always produce an approximate solution for the Einstein equation. He is
unable to understand the charge-mass interaction. He also accepts the unbounded
solution because of inadequate understanding the principle of causality [15]. Eric J.
Weinberg is probably responsible for erroneous papers published in the Physical
Review D, because of his inadequacy in both mathematics and physics.

Prof. S. Weinberg taught us that general relativity must be understood in terms of
physics. This MIT tradition has a long history, starting from Rosen and Einstein's
paper of 1937, followed by Yilmaz, advocated by Weisskopf and Morrison, and so
on. We believe that experiments will be properly understood at the end.

Although some journals disagree with this paper, they will change their mind after
understanding the non-linear mathematics and the related experiments.
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Witten was graduated in history, and his understanding of pure mathematics is at
most half-baked. Witten has attended the Economic Dept., Applied Mathematics
Dept. and Physics Dept. of Princeton University. However, he did not have any
formal training in pure mathematics. Due to inadequacy in pure mathematics like
many physicists such as Pauli [57], Witten also does not understand Einstein’s
equivalence principle, and thus agrees with the misinterpretation of Wheeler [18, 19].
He also does not know that the Einstein equation does not have any dynamic
solution [15, 16, 70] because he believed incorrectly that linearization of the Einstein
equation always produces an approximate solution for the Einstein equation [20].
Thus, he also failed to see that there is no bounded two-body solution in general
relativity [71]. Unfortunately, the errors of Witten were over-looked because the
non-linear mathematics are new to physicists and the blind faith on Einstein. To
rectify this error, I have written a letter on his errors to the International
Mathematics Union that issued the Fields Medal [14]. In my opinion, the award of
the 2016 APS Medal for exceptional achievement in research to Witten is a good
indication on the incompetence in pure mathematics of APS.
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Livio Fenga

Abstract- In many cases, it might be advisable to keep an operational time series model fixed for a given span of time,
instead of updating it as a new datum becomes available. One common case, is represented by model-based
deseasonalization procedures, whose time series models are updated on a regular basis by National Statistical Offices.
In fact, in order to minimize the extent of the revisions and grant a greater stability of the already released figures, the
interval in between two updating processes is kept "reasonably" long (e.g. one year). Other cases can be found in many
contexts, e.g. in engineering for structural reliability analysis or in all those cases where model re—estimation is not a
practical or even a viable options, e.g. due to time constraints or computational issues. Clearly, the inevitable trade—off
between a fixed models and its updated counterpart, e.g. in terms of fitting performances, out—of-sample prediction
capabilities or dynamics explanation should be always accounted for. This paper is devoted at presenting a procedure
for the prediction of the loss in terms of fitting ability of a fixed model of the type autoregressive integrated moving
average versus its updated version — according to a suitable quadratic cost function — and at giving a quantitative
measure of the discrepancy between them. Being the updating frequency customizable, the presented approach can
also be employed for simulations purposes, according to the updating intervals, the degree of complexity of the chosen
model and the available computing resources. Finally, an empirical experiment involving both computer simulated and
macroeconomic time series will be presented and the related outcomes discussed.

Keywords: ARIMA models, model stability, model fitting, time series distances measure, time series

prediction.
[.  INTRODUCTION

There are many reasons which might justify the choice of leaving a time series

model — once correctly estimated and tested — unchanged for a certain time span, even
when its performances, as expected, tend to deteriorate. The extent to which such a
degradation can be considered acceptable, heavily depends on the specificity and the
target a given model is built for. Under pre-specified regularity conditions, e.g. in terms

of stability in the model’'s outcomes or of the underlying Data Generating Process
(DGP), the benefits of using the same model for a given period of time are mainly
related to two important factors: the need of a greater stability of the model outputs
and to keep the computational time within ”reasonable” limits and within the limits of
the available computing resources. As for the first point, its relevance is evident in the
case of statistical providers (e.g. national and supernational statistical offices), which
constantly check past data for consistency with the most recent official releases. It is
not uncommon, in fact, that in the attempt of capturing new features exhibited by the
time series at hand (which might have had an irrelevant impact on past data or even
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gone undetected) the model is subjected to too frequent updating procedures involving,
for example, the structure of the vector of parameters, the introduction of auxiliary
variables (e.g. of the type dummy) or even the inference procedures. However, such
interventions can jeopardize the coherence with data already released, validated and,
therefore, employed in many type of official and unofficial analysis. This is, for example,

the case of the model-based signal extraction techniques, which can be carried out by
two widely employed deseasonalization methods, i.e. X-12-ARIMA [1] and TRAMO-
SEATS [2]. As it is well known, they might generate, as a inevitable ”byproduct”, the
undesirable phenomenon of the revisions, which is due to the inclusion in the data set of
each and every new observation as it becomes available. In more details, at the current
end of a time series, it is not possible to use symmetric filters to estimate the trend
because of the end point problem. Instead, asymmetric filters are used to produce
provisional trend estimates. However, as more data becomes available, it is possible to
recalculate the trend using symmetric filters and improve the initial estimates. As
expected, the impact of the revisions is more noticeable both in the period immediately
preceding the inclusion of the new data and the corresponding period one seasonal lag
prior. This problem has attracted a great number of researchers, triggering a still
ongoing discussion on the different methods and procedure to deal with it. In particular,
the problem has been discussed by[3], [4], [5] and, more recently, in [6]. Many other

situations can require the use of a fixed model, e.g. when model’s outputs must be
provided under strict time limits — leaving not enough room for building and test a new

model — or the nature of the Data Generating Process (DGP) under investigation
suggests the changes in the model only reflect temporary phenomena, for instances
related to outlier of the type temporary change, influential data, survey issues (e.g.
unexpected amount of missing data). Another common scenario pertains the assessment
of model lack of fitting, in order to monitor the stability of the underlying DGP. In this
perspective, valuable insights can be gained in economics, e.g. to detect the changes

occurring over time — as well as their starting points — in the case of key variable, such
as the industrial production or the inflation indexes. Other important applications are

related to on—line monitoring activities, e.g. for safety level assessment of structures —

such as bridges, dams, TV towers — under standard as well as abnormal conditions, e.g.
of the type of those induced by automotive traffic, temperature changes, wind, distant
earthquakes, landslides (for a review of the most used methods the reader is referref to
[7] [8]). For example, in [9] the modeling of the vibration signals originating from a
bridge has been performed using a model of the class ARIMA, whereas mode-based
damage identification techniques have been discussed in [10]. This framework identifies
a class of problems of the type ”inverse”, as their design envisions a ”baseline” model,
whose structure identification and parameter inference procedures, however, usually
inject a not negligible amount of uncertainty in the system under investigation [11]. In
order to control for such a source of uncertainty, the input series has been modelled
here assuming a DGP of the type autoregressive integrated moving average (ARIMA)
[12], which in general can guarantee a good level of robustness and, unlike other
methods, does not assume any particular pattern in the historical data. In addition,
other being a plausible hypothesis satisfactorily adopted for many real-life phenomena
(e.g. in economics, physics or engineering) this class of models enjoys a well established
theoretical framework and that many routines are nowadays available free of charge for
its efficient estimation. The proposed procedure uses an ad hoc distance function in
conjunction with a suitable quadratic loss function and an extrapolation method. In
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particular, in the Empirical Section two different distance metrics — i.e. the Complexity
Invariant and the Normalized Integrated Periodogram distances — and two
extrapolation methods — i.e. of the type polynomial regression and double exponential

smoothing — will be considered.Clearly, the ARIMA assumption can be easily relaxed
and a different type of model used, without changing the structure of the proposed
framework, provided that a suitable metric for the estimation of the distance between

models is correctly chosen. Consistently, in the empirical section, two model—free
distances are applied. The proposed procedure might be also a useful tool for balancing
model fitting, prediction performances and stability of the outcomes.

[I. THE METHOD

Throughout the paper, the time series of interest is intended to be a real—valued,
uniformly sampled, sequence of data points of length T, denoted as

Xt: = {(xt)zvez+}; (1)
whereas its predicted values at horizon h are formalized as follows:
x.(R) = {(x)I*h;  h=12,... H}. (2)

An arbitrary, length H € Z*, windows is chosen as the time span in which a
given model structure M* estimated conditional to the full information available at the
time t — 1, i.e. M*(t + h) = |J,_;, is kept fixed for H times until an upper bound H is
reached, ie. t+1,t+2,..,t+ H. This model is formalized as follows: Mz (t+h) =
17ic190 H=12,..H.

Consistently, the predicted values obtained by M°(t + h) and M°(t + h) are
respectively denoted by y°(t+h) and y°(t+h) therefore assuming i.e.
yi~ARIMA(po, do, q0); H =1 and y;~ARIMA(py,do, q9); H = 2,3 ...,H, we will have
that y;(h) = y;(h) & H =1 for each horizon considered h = 1,2, ..., H.

a) The underlying stochastic process and the distance measure adopted

The proposed procedure assumes the input time series ( 1) to be a realization of
a DGP of the class ARIMA. Let x, be a realization of a real 2™ order stationary DGP,
with mean u. It is said [12] to admit a Autoregressive Moving Average representation of
order p and q — i.e. x,~ARMA(p,q), with (p,q) € Z* — if for some constant ¢;....¢,,

01...0,, it is:
?:0T¢j (Xt—j —Q) = Z?:oTej Ai—j (3)
Eqn. (3) is valid under the following assumptions: a) ¢o =6y =1; b)
E{a(t)|S—1} = 0; ¢) E{a*()|S;—1} = 0% d) Ea*(t) < oo; ¢) XF_oldyz/ #0, X_[6,2 #
0,]z| <1, where §; denotes the sigma algebra induced by {a(j),j <t} and Z;’ZOTcpjzj
and Z}DonHij are assumed not to have common zeros. When needed, x; can be

transformed into a stationary process by differencing it d € Z* times. The order of
integration, denoted as I(d), enters formally in the ARIMA scheme, i.e.
x;~ARIMA(p,d, q), so that using the back-shift operator L, i.e. LX, = X,_; (therefore
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['X = X,_,) and the difference operator V¢X, = (1 —L)¢X,d = 0,1,..D, the ARIMA
model can more synthetically be expressed as

(L)
Vd (xt - ,u-) = mati (4)

with ¢, (L) =1 —¢1L — ppL?—....—¢,LP; 6,(L) =1-6,L —6,L* —....—6,L, and
difference operator applied d times until stationarity is reached. Here ¢, 8 and «a; are,
respectively, the autoregressive and moving average parameters. The term a; is the

white noise sequence with mean g = 0 and variance 02 < co. The estimation of (4) is
possible only if the stationary and invertibility conditions are satisfied for both the

autoregressive and moving average polynomials respectively, that is when ¢, (L)6,(L) =
0 has roots lying outside the unit circle. On the other hand, here the estimation of the
ARIMA order (p,d,§), is based on the Akaike Information Criterion (AIC) [13], which
is defined as —2maxlog(L(8|y)) + 2K, with K the model dimension and (L(8|y)) the
log-likelihood function. The related selection strategy adopted, called MAICE (short for
Minimum AIC Expectation) [14], is a procedure aimed at extracting, among the set of

the candidate models, the order (p,d, §) satisfying:

5,d,d) = ar min  AIC(p,d, q). 5
B d @) =arg  min _ AIC(p,d,q) (5)

MAICE procedure requires the definition of an upper bound for all the AR and
MA parameters as well as for the difference operators, as a maximum order a given
process can reach. This choice, unfortunately, is a priori and arbitrary. As already
pointed out, two distance measures are considered in the present paper: the complexity
invariant (CI) and the one based on the normalized integrated periodogram (NIPER).

They are both model free and measure the distance between two series, say Y, and X;
(1), the former exploiting a corrected version of the Euclidean distance whereas the
latter on the basis of a normalized nonparametric spectral estimators.

The CI metric has been recently proposed in [15] and subsequently discussed in
[16], as a correction factor of a given distance measure driven by the complexity
difference between two time series. In this paper, the Euclidean Distance ED(x,y),
between two time series x and y is considered. It is made invariant through the

correction factor y so that the distance is expressed as follows:

8 (x,y) = ED(x,y) X y(x, ).

Here, y is expressed by y(x,y)= %, with © defining the series’
complexity estimation, i.e.
C= \/ZtTZ‘H(xt — Xe41)% (6)

Following [5], it has to be emphasized how the one formalized in (6) is only one
of the possible complexity measures — as many others can be successfully employed —
but nevertheless it is particularly suitable for the problem at hand being model—free,

O(T) time complexity and O(1) space. The other distance measure considered, is the
Normalized Cumulated Periodogram Based Dissimilarity which is based on the
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cumulative periodogram of the series and has been proposed by [17]. Given the

periodograms of Y and X, respectively defined as Iy, (i) =%|Z{TXte_i“t|2 and

Iy, (uy) = %|ZﬁYte_i“t |, computed at frequencies u; = %an; k=12, ...,%, the
Normalized Cumulated Periodogram Based Dissimilarity takes the form
8P (Y Xo) = [7]IFx, () — Fy, (1)1 dp, (7)

being Fy, (1)) = Cii! izl (w0 Fr () = Cry! Bl (), with Gy, = Billx(u) and
Cy, = ¥:lIy(u). Following ([9]) the normalized version of (7) has been adopted, as the
two functions Fs in all the simulations conducted show a strong tendency to intersect.
Finally, the adopted quadratic loss function is the RMSFE (Root Mean Square Forecast

Error), computed on the test set Ts. Based on the L, —norm, this metric is massively
employed in the performance assessment stage of time series methods and, in general,
takes the following form:

290 = [R IRl 2T, (8)

with y; and J; denoting the observed values and the predictions respectively, e their
difference and R the sample size.
b) The extrapolation methods

Empirical evidences and the nature of the problem at hand have been led to
discarding a pure standard regression scheme to make inferences on the bivariate vector

L(-) and §(-). In fact, the stochastic variability in the data plus the inevitable noise
components embedded in the system make difficult to find a solid — statistically

significant — relation between the two variables. In addition, as it is well known, being
simple regression schemes not designed to take into account the correlation structures
embedded in the data, memory information would be lost. This is not a negligible

hurdle, as we want our estimations to be affected by the entire process’ dynamic and
possibly to take in greater account the most recent observations. However, in general
modeling past data would require a "not small” number of observations available,
especially in consideration of the fact that the proposed method uses block of data of

length #. In order to satisfy these conditions, two different approaches have been
considered, i.e. a polynomial regression (POLY) and a double exponential smoothing
model (DES). An equation of the type POLY tries to model the functional relationship
between two variables by employing basis functions of the type g(x) € R%, e.g.

[(1,x)] 5 [1,x;,x2,..x%]. Its general expression, being y and x respectively the
independent and the dependent variable, takes the form E[y] = By + B1x + - + Bx%,
which in matrix forms becomes y = Xa + e. In this framework, the problem is in general
formalized by considering a model of the form vy, = agPy(x;) + a1Pi(x;) +
agPy(x;)e;, i=1,..,n which is to to be fitted. Notice that the estimation of the
term a is done by ordinary least square, i.e. a = (X'X)"!X"y which, for a; take the

j
~ Z?=1ij(xj)}/j . L . . AN — a2 ] N2 .
form [@; = —?lesz(xi) ; J=12,..,d], whose variance is V(&) = _Z?le[P] (x;)]°, being the
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generic term P.(x;) the r**order orthogonal polynomial. This type of regression scheme
has been considered here as it might allow meaningful interpretations of the
extrapolation mechanism and can work satisfactorily with a (reasonably) small set of
data. In addition, its estimation is in general easy given both the availability of fast and
reliable routines and by design: in fact, due to the orthogonality of the polynomials

involved, no recomputation of (XTX)™! or of any other a;(j # k + 1) is required, so that

higher orders polynomial can be introduced at s small cost into the model, e.g. to
attempt estimations on a trial and error basis. In this regard, it should be emphasized
how the procedure can be easily iterated until a satisfactorily fitting is found. Finally,

being technically a special case of multiple linear regression, POLY shares with it the
whole, well known, theoretical framework. However, its outcomes can be affected by the
non-local nature of the polynomial basis functions, so that the fitted (as well as the
extrapolated) values, depend on all the data set, regardless the location in time of the

single observations. For the problem at hand, POLY has been employed to model the
non-linear relationship L(:)—time and §(-)-time and the polynomial degree d =3
seemed to yield acceptable predictions. While in POLY the past observations are

processed being assigned equal weights, in the second model considered (DES) more
recent observations are given higher weights than the older ones, so that the forecast is

generated accordingly. In particular, DES is generally represented by the following set of
equations:

L. Gi=ay; + (1 —a)(Co—1 + Ti—1)

2. T, =BG = C—)+ (A= B)Tr-1)

3. Fryg =C + Ty,
being: f = trend-smoothing constant, C; = smoothed constant-process value for period
t, T, = smoothed trend value for period t, F; ;= forecast value for period t + 1. The use
of such an approach is justified by the fact that — as expected — in the empirical

experiment always linear memory structures have been always found in the § and £
sequences. Regarding the parameters estimation procedure, it is based on the

minimization of the in sample Mean Square Error. However, a drawback of the DES
approach is that in our simulations it has proved to yield more unstable predictions
with smaller sample sizes than POLY.

¢) The algorithm

Without loss of generality, in what follows it is assumed that:

1. Assumptions:
(a) h=H =1, (hH) €L
(b) H =3 =2, (3,H) € Z* (in the empirical experiment it will be set to 4);
(c) z=k, kez*;

2. Time Series Segmentation:
(a) the training set X;, with length N, , is defined ;
(b) the test set Y, with length N , is defined ;

3. Forecast Generation:

(a)  a maximum ARIMA order (py, dy, qo, Po, Do, Qp), likely to encompass the
true model order, is arbitrarily chosen;
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(b)  optimal MAICE—wise (5) ARIMA model is fitted to the time series at
hand (1) conditioned to Tr, i.e. M*|Jp, = M°|T7,;
(¢) ITERATE (3b) [Nts —1] times, i.e. every x,Vt = Xy, ..., X7 s.t. the

OSH predicted values are stored in the vector conditioned to the last
available datum is generated, i.e.

V' = OirranlIre )y OaraylIrr+1)s o sy Irs-1); (9)

(d) ITERATE (3b) k times, i.e. every H observations s.t. the OSH

predicted values vector y° conditioned to the model fixed every H
observations, is generated, i.e.

yO = (yETr+1)|‘7Tr)J (yETr+2)|‘7Tr)J L (yETr+}T—1)|gTr);
(yETr+ﬁ)|jTr+f[—1)J ey (yETs—k}T)les—kﬁ—l)' ey (y;"sles—k}T—l); (10)

4. Distance and Loss of Fitting Prediction

(a) The distance measure is sequentially computed on window of length (H)
of y*and y*,ie. (¥, ¥ )rrqais a=12,..k;

(b) The loss function is sequentially computed on window of length (£) of y°
and y*, ie. LV, Y )rrqais a=12,..k;

(¢) Standard polynomial regression—based extrapolation scheme is applied to
both the functions L£(-) and &(-) for the Nts+ H period ie. L(H) =

PILQY®, ¥ )wes+1,..nes 477 and §(H) = PIS(Y" y)]Ines+1,.. Nes+755
(d) The related expected values are taken, i.e. £ =E[L(Y",Y")|ntss1. . Nes+it

~ ° . . A — 1 o o .
and 8§ =E[6(y", Y ) nes41.neseitr 1o L) = = XL IPILO, Y ) nes+s
A — 1 r o [
and 6(H) = ﬁZ,?{:JP[L(y Y ) Ines+j -

d) Empirical Experiment

This section is devoted to the empirical experiment which has been designed and
caried outin order to test the validity of the proposed procedure. It consists of two
parts: a Monte Carlo experiment, based on computer generated time series and an
analysis of four real-life time series, two of the type Macroeconomic and two related to
tourism variables. Regarding the Monte Carlo experiment, four different DGPs — whose
parametrization is given in Tab.l along with the codification used for brevity and
reported in the column labeled "DGP” — have been employed to generate 1000
realizations (250 realizations for each model), with sample size t = 300. The main
reason behind the choice of series showing such a limited sample size is that instabilities
in the ARIMA parameters are more likely to occur under small sample sizes and

therefore greater uncertainty is expected in terms of both &(y°,y*) and L(y°,y°). In
addition, such a situation is common in economic time series but also in all the cases
where only a small set of past data is subjected to investigation, e.g. due to
computational reasons. In order to mimic reality, realizations of DGP 1—4 are corrupted
with short bursts of noise (iid shocks) in the form of outliers of the type additive (AO).
Such a sequence of isolated spikes have been introduced to represent those noticeable
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departures — consistently found across the empirical experiment — that sporadically
might take place in the series §(:) and L(-), as a result of the effect of sudden changes
on the models. To do so, O = 3 Additive Outliers have been embedded in the test set

Y,, so that the resulting set up can be formalized as follows:

variable allowing the system to (not) include the outlier in t =1; when I = 1(0).
Training and Test sets’ sample sizes have been set respectively at nTs =180 and

nTr =120 whereas the outliers have been embedded in the test set at observations
t = Nts/4,Nts/3,Nts/2. Their values have been kept fixed and set to 6 o2, being

Yr = X018 (B,

being Y the stretch of data corrupted by the outliers, Y, its outlier-free, unobservable,
counterpart (3) and y; represents the outlier’s impact at i; and I, is a switching

02 =1V DGPs.

()

+yt)

Table 1:Parametrization of the simulated DGPs

(11)

DGP ARIMA é "
number order

DGP1 (0,1,1) - -.6

DGP2 (1,1,2) -.65 .6; -.45

DGP3 (2,0,1) 7 -5 -5

DGP4 (1,0,2) _.6; 5 -4

Table 2: Actual vs predicted distances and loss functions in the simulated
time series case: percentage difference

UACAD. 6%y,(¥",¥y") ONIPER, (y*,¥°)
DGP | poly © DES | Poly = DES | Poly  DES Ntr | Nts
DGP1 10.2 11.6 | 10.5 11.9 11.1 12.2 220 80
DGP2 12.4 14.3 | 104 11.2 12.6 10.9 220 80
DGP3 8.0 7.2 9.4 4.7 8 6.3 100 200
DGP4 6.2 5.8 9.5 5.4 8.2 7.5 100 200

Table 3: Actual vs predicted distances and loss functions in the real time series case:

percentage difference

L,y ¥°) 6y, (v, ¥°) SNIPERy (y*, ¥°)
DGP | pgy DES Poly  DES Poly DES | Ntr| Nts
DGP1 15.3 18.9 16.5 19.9 22.1 19.6 300 56
DGP2 15.4 10.1 14.4 12.5 22.6 20.1 300 | 120
DGP3 8.9 9.5 15.6 7.3 10.7 10.7 219 | 120
DGP4 9.7 8.6 10.5 6.8 8.7 8.7 219 | 120

Table 4:Real time series employed in the empirical section: sources and main details

Fed)

Data range
Code Variable Source Seas Units (Number of
obs)
X1 Housing: mortgage Da&cgaieigﬁli\;[% No Index, base | 1987-02 to 2016-
interest payments 1987 = 100 09(356)
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X2 Consumer Price US. Bureau of No Index, base 1981-10 to 2016-
Index for All

Urban Consumers: | Labor Statistics 1984 = 100 09(420)
All Ttems
OS visits to UK: | U.K. Office for 1980-01 to 2016-
X3 Earnings: © National YES ® Millions 07 (439)
Millions Statistics

.. . U.K. Office for
X4 OS visits to UK: National YES Thousands of | 1980-01 to 2016-

All visits Statistics visitors 07 (439)

Regarding the second part of the experiment, in Table 4, the four time series
employed in the empirical study are detailed along with their conventional name, in the
sequel adopted for brevity, stored in the column labeled ”Code”. Series X1 — X2 are of
the type macroeconomic, whereas the remaining ones refer to tourism-related variables.
All the time series are characterized by a limited sample sizes (not too far from the one
of the computer generated time series), the presence of outliers — e.g. of the type
additive, as clearly noticeable in the series X4 (May 2013 2006) and X3 (July 2007) —
and, to a different extent, non stationary behaviors. All the series have not been
adjusted for seasonality nor corrected for outliers. Finally, the variable ”seas” in Table
4 indicates the presence of a significant seasonal component in the series, which has
been properly captured by the seasonal parameters of the seasonal version of the

ARIMA model.

i. FExperiment s outcomes
Regarding the Monte Carlo experiment, the mean values of the loss function and

the distance metrics have been computed over each set (250 series), i.e. Opme (H) =
1 a ~ — 1 A . —

L0, 18(36)) and Ly, () = = S38I(S1L(H)), with H =4 and the
subscript "mc” standing for Monte Carlo. In Tables 2 and 3 — where the results of the

empirical experiment are reported — the following two indicators are employed to
evaluate the usefulness of the proposed procedure, i.e. the Loss function discrepancy
percentage change and the the Distance Discrepancy percentage, respectively defined as
follows: Qo (y*,y°) = 100% and 8y, (", y°) = 100%(%(}”

The results obtained indicate the interesting prediction capabilities provided by
the proposed procedure, which can be considered adequate to gain valuable insights on
the discrepancies resulting from the use of a fixed ARIMA model instead of its updated
version. With both artificially generated and real time series, the best performances are
obtained — under the condition of a test set of ”sufficient” length — by using the
exponential smoothing extrapolation technique in conjunction with a distance metric of
the type CI. On the other hand, less impressive outcomes are obtained with small test
sets. In this case the polynomial regression has yielded slightly better outcomes than the

exponential smoothing scheme. However, even for small values of Nts, the approach still
seems to provide useful information, especially in terms of expected loss function, where
the percentage difference under polynomial regression recorded is around 10.2% and
11.6% in the case of the artificial time series DGP1 and DGP2 respectively and slightly
higher (15.3%) for the real time series TS1. For larger test sets the DES extrapolation

technique does a better job than the regression—based technique: the recorded value for
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Loy, (y°,y°) and 6(%1 (y*,y°) is always less than approx 10% and 12.5% respectively. In the
set of the real time series, the best performances have been obtained in the case of TS4,

where an error of 6.8% and 8.6% have been recorded for the distance CI and the RMSE
values respectively, computed via DES equations. Throughout the empirical experiment,

the values recorded for 6"VPER has been consistently less remarkable results. A possible
explanation is related to the sensitivity of the periodogram towards aberrant
observations, so that bias components might have been introduced into its estimation as
a result.

[1I.  CONCLUSION

In this paper, it has been illustrated a procedure for the prediction of the lack of

fit and the distance between the outcomes of two models, when one of them is re—
estimated at the highest possible frequency (i.e. the sample frequency of the time series
under investigation) and the other one is left unchanged for a certain span of time. This
technique has been presented using time series models belonging to the class ARIMA,
however, such a conditions can be easily relaxed and basically left to be decided on a
case-by-case basis. All the simulations have been carried out having in mind a short
span of time, set to 4, between two updating processes and the results turned out to be
encouraging. In particular, consistency in terms of empirical outcomes has been found
across the statistical tools employed and the time series used. Finally, out of the sets of
the available extrapolation techniques and distances measures, only two pair of them
have been here considered, so that future directions will include the analysis of a larger
portfolio of these tools.
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Figure 1: Actual Time Series
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On Characterizing Generalized Cambanis
Family of Bivariate Distributions

N. Unnikrishnan Nair ®, Johny Scaria ° & Sithara Mohan °

Abstract- In this work we present characterizations of a generalized version of Cambanis family of bivariate distributions.
This family contains extensions of the Farlie-Gumbel-Morgenstern system as special cases. The characterizations are by
properties of P(X>Y), regression functions and E(XjX > Y) which were found to be useful in many applications.
Keywords. cambanis family, FGM system, characterization, regression functions, conditional expectations.

I. [NTRODUCTION

In the present work we consider a generalized version of a family of bivariate distributions
specified by an absolutely continuous distribution function of the form

Fa,y) = Fx(z)Fy (y)[1 + e A(Fx () + a2 B(Fy (y)) + asA(Fx (2)) B(Fy (y))],  (L.1)

of a random vector (X,Y’). The kernels A(.) and B(.) in the model are differentiable over
[0,1], satisfies the conditions

A1) =0=B(1) and  A(0)=1= B(0)

and are chosen in such a way that (1.1) is a distribution function with absolutely continuous
marginal distributions. The family subsumes several distributions of potential interest in
distribution theory as well as in modelling problems associated with other disciplines. These
include the extended Farlie-Gumbel-Morgenstern (FGM) system

Fi(z,y) = Fx(2)Fy (y)[1 + asA(Fx (2)) B(Fy (y))] (1.2)

considered in Bairamov and Kotz (2002) and several particular cases obtained by giving
different forms for A(.) and B(.) like the classical FGM when A(F)=1-Fx(z) and B(F)=1-
Fy (y) and others discussed in Huang and Kotz (1984, 1999), Bairamov et al. (2001), Amblard
and Girard (2009) and Carles et al. (2012) and the references therein.

A somewhat different special case of (1.1) is the Cambanis (1977) model specified by
B(r,y) = Fx(@)Fy )l +a(l = Fx(2)) + ax(1 = Fy(y))

+ as(1 = Fx(2))(1 = Fy(y))], (1.3)
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—o<r,y<oo, (l+a3+as+a3) >0, (1+a; —as—a3z) >0, (1 —a;+ay—az) >0 and
(1—a; —as+asz) >0.

The major difference here is that unlike the FGM, the marginals of (1.3) are not Fy(x)
and Fy (y) but they are uniquely determined by F'x (z) and Fy (y). The distributional aspects,
dependence structure and applications of (1.3) are discussed in Nair et al. (2016). Various
forms of A(.) and B(.) used to extend the FGM can also be applied in (1.1) to generate
new families of bivariate models. In view of the wide variety of distributions generated from
(1.1), it is important to study its properties.

The objective of the present work is to attempt characterizations of F(z,y) through
properties of P(X <Y, E(X|X >Y) and the regressions functions of (X,Y’). The former
is well known in stress-strength modelling. When X represents the stress and Y, the strength,
P(X <Y) indicates the reliability of the material, while the latter is the average stress at
which it exceeds the strength. More details about these aspects are discussed in the next
section where the characterizations are considered.

[I. CHARACTERIZATIONS

First we consider P(X < Y) when (X,Y) follows the distribution (1.1). Apart from the
stress-strength interpretation P(X < Y') is suited to other variables in different fields of
study such as quality control, genetics, psychology, economics and clinical trial. For details

we refer to Kotz et al. (2003).

When bivariate distributions are used to model stress-strength data some sort of depen-
dence is assumed between X and Y. Among various bivariate cases considered in literature
in this context, one of particular interest to the present work is Domma and Giordano (2013)
in which the FGM copula is considered.

Let f(z,y), fx(x) and fy(y) denote the probability density functions of (X,Y), X and YV
respectively. Then

a=Px<y) = [T POXC<yY = p)rlniy

o0

- /: /Oy Fv, y)dvdy. (2.1)

Since P(X < Y)=P(Fx(x) < Fy(y)), for calculation purposes it is enough to consider the
uniform distribution in (1.1),

Fy(x,y) = ay[l + a1 A(2) + 2 B(y) + asA(z) B(y)],
and the corresponding probability density function

d d d d
Ja(w,y) =1+ al%iﬂA(x) + CYQ@?JB(ZJ) + 043%$A($)d—yyB(y)- (2.2)

In that case

a:/ol /Oy Falv,y)dvdy. (2.3)
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Following Bairamov and Kotz (2002), we have the first theorem concerning the nature of
P(X <Y) in the model (1.1).

Theorem 2.1
Let (X,Y) be a continuous random variable with distribution function (1.1). Then
P(X <Y) is independent of ay if and only if A(z)=B(z) for all z in [0,1] provided that

A(z)B'(z) — A'(z)B(z) is >0 or <0 forall z. (2.4)
In this case,
1 1
PX<Y)= 3 + (a1 — 042)/ rA(x)dx. (2.5)
0

Proof: From (2.2) and (2.3) using A(1)=0=B(1),

o = / ly + aryA(y) +a2yd%y3<y> T asyAW){B() +yB (41)})dy

= o | vAGy—ax [ By + s [ {AGBE) + P AWB )}y

2
2.6
Since (2.6)
d

d—nyA(y)B (y) = 2yA(y)B(y) + v*{A(y)B (y) + A'(y)B(y)}

(2.6) takes the form,

o = o[ vAwdi—or [ uBy+ R [ Liraw B
+ 5 HAWB W) - AW)B) . (2.7)

Since « is independent of a3 and fol %yQA(y)B(y)dy:O, one must have

/7

1
| #HAWE @ - A ) Bw)y =0,
0

which means that A(y) B’ (y)— A’ (y) B(y)=0 by virtue of (2.4). Hence A(y)=C B(y) in which
C=1 from A(0)=B(0)=1. Thus A(x) = B(z) and (2.5) holds. Conversely if A(x) = B(x),
(2.7) shows that o does not contain as.
Remark 2.1

For the theorem to be true, the representation (1.1) must yield a distribution function for
some A(.) and B(.). In the case of the Cambanis family (1.3), A(z) =1—=x, B(y) = 1—y so

that we have a distribution function belonging to (1.1) satisfying (2.4). Further, A(z) = B(x)
and so

© 2017 Global Journals Inc. (US)

Global Journal of Science Frontier Research (F) Volume XVII Issue I Version I E Year 2017



Global Journal of Science Frontier Research (F) Volume XVII Issue [ Version I E Year 2017

P(X<Y) = %—l—(al—ag)/o z(l — x)dx

1 a1 — Q9

2 6

Remark 2.2

When a3=0, the conditions on the parameters a; and «s are satisfied by a convex set

containing |a;| < %, i=2. Thus P(X < Y) lies in the range (1%, 13

than that of FGM for which P(X < Y) = 1. The flexibility can be further increased with

other choices of A(z), for example A(z) = 1 —2? = B(z) as in the Huang-Kotz modification.

) which is more flexible

From Theorem 2.1, a modification of Theorem in Bairamov and Kotz (2002) is evident.
Theorem 2.2

Let (X,Y) be a continuous random vector with distribution function (1.1) with a;=as.
Then P(X <Y) =1 if and only if A(z) = B(z) for all z, provided that (2.4) is satisfied.

Our second characterization is based on the conditional expectations E(X|X > Y) and
E(Y|Y > X). In a reliability frame work these have interpretations and applications. Sup-
pose that (X,Y) represents the lifetimes of a two-component system. Then F(X|X > Y)
and E(Y]Y > X) denotes the average lifetime of the longest living component and is an im-
portant information about the system. The probability density function of X given X > Y
is

1

F@lX > V) = 5=t /_ (@, v)dv

and hence
P(X >Y) E(X|X>Y) :/ / o f (2, v)dvdz.
Specializing to the uniform case

PX>Y) EX|X>Y)= /01 /01 xfy(z,v)dvde. (2.8)

Similarly
1 ry
P(Y > X) E(Y|Y>X):/ / yfa(v,y)dvdy. (2.9)
o Jo

Theorem 2.3
Let (X,Y) be a random vector specified by fi(x,y) satisfying A(1) = 0 = B(1) and

A(0) =1=B(0). Then P(X >Y) E(X|X >Y) - P(Y > X) E(Y|Y > X) is independent
of ag if and only if A(x) = B(zx) for all x provided that (2.4) is satisfied.
Proof: From equations (2.8) and (2.2),

e d d d q
P(X > Y)E(X|X > Y) = /0 /0 o[l 4 012 A(@) + s v B(Y) + 05w A(w) < uB(w)dvde
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= /0 xlx + alx%x/l(x) + asxB(x) + ag(d%ch(:c))(zB(x))]dx

1

1 1
= 3= 2a1/ 2 A(x)dx + ag/ v?B(z)dx
0 0

- ozg/o 202 A(2)B(z) + 23 A(z) B (z)]da.

Similarly from (2.9),

1 1 1
PY>X)EY|Y >X) = 3 + 041/ 2? A(x)dz — 20@/ 2?B(x)dx
0 0

- Oég/o 222 A(z)B(z) + 23 A’ (z) B(z)]dz.
Thus

F%X>}UEQ¢Y>}U—POT>XﬂXYWﬁ>X%:—&n/qﬁA@Mx+&m/ﬁﬁB@Mx

!/

— ag/o 2*(A(z)B'(z) — A'(z) B(z))dz. (2.10)

Now assume that A(z)=B(x). Then obviously (2.10) is independent of ai3. Conversely (2.10)
is independent of ag, then A(x)=B(z) using the arguments in Theorem 2.1 and the proof is
complete.

Notice that in the above case,

1 1 1
HX>nmmX>m::54m/mew+%/mem
0 0

— ozg/o 22 A(z)[z A (x) + 2A(z)]dz.

The last integral is

1 1
, 1
/ PP A A (2) + 202 A2(2)|dr = / 202 4%(z) + ~2*L A2(z) — 22242 (2)da
0 0 2 dx 2
1 1
= —/ 12 A% (x)dx.
2 ),
Thus
1 1 o 1
P(X > V)B(X|X > Y) = £ + (0 — 201) / P A()dr 2 [ A @)
0 0
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and finally

:+ (a2 —20n) fol ?Az)de — % fol 12 A?(x)dx
L (o) — ) fol rA(x)dx

2

E(X|X>Y)=

using (2.5). As an example, for the Cambanis family, with uniform marginals,
Flz,y) =zyll+ ar(l =) +oo(1 —y) +as(1—z)(1—y)], 0<zy<l, Notes
the conditions of the Theorem 2.3 are satisfied. Accordingly

Qg —

6

1
P(X>Y):§+
and

20 + 5(0&2 — 2&1) — Q3

BE(X|X >Y) =
(XX >Y) = =5 T0(ag — o)

Further in the light of the above discussions Theorem 2 in Bairamov and Kotz (2002) can
be modified as follows.

Theorem 2.4

Let (X,Y) be a bivariate random vector with distribution function
F(z,y) = wy[l + a1 A(x) + a2 B(y) + as A(2) B(y)] (2.11)

satisfying A(1) = 0 = B(1), A(0) = 1 = B(0) and A(z)B'(z) — A'(x)B(x) > 0 or <0 for all
z in [0,1], Then

P(X>Y)E(X|X >Y)=PY > X)E(Y|X >Y)

if and only if ay=ay and A(z) = B(z) for all z.
Proof: The result follows from the fact that for (2.11)

1 1 1
PX>Y)E(X|X >Y) = 3~ 041/ 2? A(x)dz — % 22 A?(z)dx
0 0

= P(Y > X)E(Y|X >Y)

and Theorem 2.3.

The problem of characterizing bivariate distributions through their regression functions
have received considerable attention, see for example, Rao and Sinha (1988), Bryc (2012). A
traditional approach in statistical modelling is to select a flexible family of distributions and

then to find a member of the family that is appropriate for the given data. One characteristic
of the family amenable to easy verification is the regression function. The forms of the

regression functions b (z) = E(Y|X = z) and by(y) = E(X|Y = y) can be detected from
the observations and the model that conforms with it is a reasonable choice for the data.
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We show that (b1(z),b2(y)) determines the model (2.2) uniquely and provide example of

members that have simple functional forms for them.

Theorem 2.5

Let (X,Y) be continuous random vector with distribution specified by (2.2). Then the
regression functions by (x) and by(y) uniquely determine the distribution of (X,Y).

Proof: For the distribution (2.2), the conditional distribution of Y given X=z is

flyle) = 1+ aléscA(x)

Some direct calculations give
1
) = [ ufldy
0

1 [og + asgwA(x)] f) yB(y)dy

2 1+ oy %xA(m)
Solving
d d(x) - 3 b
—zA(z) = M, di(z) = 21—1(96)
dx as — aydy () fo yB(y)dy
and hence
1 (" di(t) —
Aw) = [ 0=y,
x Jo asz—aydi(t)
Similarly

_1 [V ) - _ _a—bly)
B(y) = /O dt, dz(y)_fole(x)dx‘

g — OZQdQ (t)

Equations (2.12) and (2.13) determine the distribution (2.2).

1+ ar gxA(z) + as Ly B(y) + as(frA(2)) (LyB(y))

(2.12)

(2.13)

Example 2.1
042+063(1 —21‘) Oél—f—Oég(l —Zy)
¢ 0 =T 0o M R =TT
Then from (2.12),
1 x
A(:p):—/ (1—26)dt = 1,
T Jo

and similarly A(y) = 1 —y. Thus the distribution is given by

F(z,y) = zy[l+ai(1 —z) + ao(l —y) + az(1 —2)(1 — y)],

0<z,y<1.
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Example 2.2

as + az(l —z)(1 — 3x) ar + az(1 —y)(1 — 3y)

Let  div) = It —ar) da(y) = 1+ as(1— 1)1 — 3y)
Then
A(z) = i/z(l —t)(1 = 3t)dt = (1 — z)?,

Notes

and similarly A(y) = (1 —y)?, giving

Flz,y)=ayll + a1 —2)* + aa(l —y)* + az(1 —2)*(1 —y)?], 0<a,y<1.

We conclude this work by noting that Theorems 2.1 through 2.4 extends the work of
Bairamov and Kotz (2002) to a more general family of bivariate distributions and Theorem
2.5 provides a new result that helps in identifying a distribution belonging to the general
family we have presented.
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Role of Banks and Financial Institutions in
Export Finance of Bangladesh

Syed Tanimul Haque *, Faijun Nahar Mim ° & Md. Soyebur Rahman °

Absiract- With a view to find out the role of banks and financial institutions in export finance of Bangladesh, a
questionnaire survey was done on commercial banks and exporters. Besides, reading materials and secondary data on
export financing from various sources were analyzed.

As an apex body in the financial system, Bangladesh Bank plays an important role in export financing through
its policy formulation and refinancing facilities. Commercial banks are dealing with export financing directly.
Keywords. banks and financial institutions, banks, commercial banks, exporters, export.

L. BACKGROUND OF EXPORT FINANCING IN BANGLADESH

Bangladesh economy is characterized by major structural problems and as a
result it is exceptionally dependent on external assistance for financing development
activities and for bridging its sizable fiscal and external deficits. An alternative to
overcome the excessive dependence on external assistance is export-led growth strategy.
Recent success story of export-led growth in some Asian economies like the Republic of
Korea, Taiwan, Hong Kong, Malaysia, Indonesia, Singapore, and the Philippines have
laid sufficient ground to believe in the idea of export-led growth strategy for economic
development. Furthermore better export performance of the country in recent years
especially in garments sector and other nontraditional sectors has also brought about
some hope of success in economic development through export-led strategy.

Export finance system of the country could play a significant role in pursuance of

Government’s export-led growth strategy. With this view in mind Government
introduced several financial incentives for increasing export of our country over past
several years.

Export Performance Benefit (EPB) scheme, Duty Draw Back System, Bonded
Warehouse System, Export Credit Guarantee Scheme, Preferential Interest Rates,
Income Tax Rebate, Travel Quota Retention, Convertibility of Taka on Current
Account and so on. An export development fund has been maintained with Bangladesh
Bank with a view to refinancing the commercial banks engaged in export financing,
Sadharan Bima Corporation (SBC) has also been playing a significant role in export
financing through export credit guarantee schemes. Other general insurance companies
also have been involved in export financing through their insurance policy coverage for
exporters.

A high level committee to review monthly export performance of the country has
been set up which chaired by the Finance Minister himself. Despite high priority given
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to export financing, academicians or government officials have done little research work
on the issue relating to export financing except some statistical works on export
performance either. For this the present study on export financing problems of
Bangladesh has been attempted to cover some of the questions related to this field.

a) Research objectives

This study examines the Export Finance scenario in the line with export
promotion policies and programs of Bangladesh with special emphasis on Export
Finance activities of Banks and financial institutions. More specifically, it attempts:

1. To review the export promotion policies of the country,

2. To analyze the county’s export structure,

3. To analyze the role of banks and financial institutions in export financing

4. To describe and evaluate the existing export financing system, recommend policy
and institutional reforms that can further strengthen the export sector.

b) Lists of Hypotheses
The list of hypotheses for the study is as follows:

1. Inadequate equity capital or inadequate collateral or insufficient insurance cover is
the problem for export finance.

2. Interest rate control by Bangladesh Bank has reduced the profit of commercial
banks in export finance.

3. Improved customer service is necessary for banks to overcome the present problems
in export finance.

4. Loan terms should be easier to boost up export credit.

¢) Scope of the study

This study gives an overview of our financial system, which can be helpful to our
exporters. Furthermore, results of questionnaire survey on banks and exporters may be
informative to our export credit monitoring committee headed by the Governor,
Bangladesh Bank. Evaluation of export finance system of the country may set ground
for more comprehensive study and evaluation in this field. Foreign trade financing of
Islamic Banking System has been kept outside the preview of this study.

d) Methodology
Methodology of research for this study includes-

Primary data collection:
A questionnaire survey on selected banks and exporters.
Discussion with several bank officials and exporters.

Secondary data collection:

Study of journals, newspapers, periodicals and other reading materials.

Informal talks with officials of Bangladesh Bank, Export Promotion Bureau,
Sadharan

Bima Corporation, Duty Exemption & Draw Back Office (DEDO) and

commercial banks.

Data Analysis:

A Trend analysis technique of Time series analysis has been used to compare and
evaluate the data.

Ten years data of banks and financial institutions has been used to find out the
current trend and situation of export financing.
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e) Limitations

Limitations of the study are as follows-

1. Lack of financial data of commercial banks.

2. Time constraint of related persons in replying to the questionnaire.

3. Reluctance of some officials to respond at the time of interview.

4. Lack of cooperation in providing data by primary sources.

5. Since some of the sources of information were personal interviews, this tool is
vulnerable to personal bias and distortions.

[I.  TRADITIONAL AND NON- TRADITIONAL EXPORT OF BANGLADESH

Bangladesh export can be divided into traditional and non- traditional exports.
Export items like raw jute, jute goods, tea etc. are traditional items and items like
garments, shrimps, frozen fish, leather and leather products, fruits, specialized textiles,
handicrafts, engineering goods, consultancy service etc. are non-traditional items.

We started calculation of data from FY 1993. In 1993 share of traditional items
in total export was 85.51% where share of non-traditional items in total export was
14.49%. This trend is still in succession; moreover, with passage of time, share of
traditional items in total export is increasing. As in FY 2002-03 share of traditional
items in total export is 94.59% where share of non-traditional items in total export was
5.41%. Following figure of Export of traditional and non-traditional items gives us
clearer picture of this tradition.

Export of traditional and non-traditional items (InMn. US$)

O Traditional ® Non-traditional

7000
6000

i

1993- 1994- 1995- 1996- 1997- 1998- 1999- 2000- 2001- 2002-
94 95 96 97 98 99 00 01 02 03

Source: Export Statistics by EPB Bangladesh

Figure 2.1: Export of traditional and non-traditional items

From the above figure-2.1 it is observed that share of traditional items in our
export earnings reduce from al4.49% to 4.95% during 1994-2003. On the other hand,
that of non- traditional items increased from 85.51% to 95.05% during the same period.

a) Share of major export commodities In Bangladesh export:

A couple of commodities have always been the principle in the export scenario
from FY 72-73 to mid 80s. Items principally contributing to the export earnings were
jute, jute goods, leather and tea of which jute and jute goods were the main export
earners.

In FY 72-73 jute and jute goods along contributed 90% of the total earnings and
leather and tea to these two, raising their contribution to 97.4pc. This situation
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continued up to mid 80s when the scenario started changing with appearance of new
products, specially RMG (woven garments & knitwear), shrimp, frozen foods, chemical
and agricultural products.

During 90-91 FY, RMG including hosiery jute and jute goods, leather, frozen
foods and chemical products contributed 92.1pc to the total export earnings. RMG
alone earn more than 50pc. If Tea is added to these 6 products, the contribution of 6
products in FY 90-91 comes to 94.6pc out of approximately 114 exportable items.

Table-2.1 shows the changing pattern of share of major export commodities in
export of Bangladesh.

Table 2.1: The changing patterns of share of major export commodities in last four

decades
Products 1972-73 1981-82 1990-91 2002-03
Woven
carments . 1.1 42.8 49.8
Knitwear - - 7.6 25.3
Frozen food 0.9 8.5 8.3 4.9
Jute goods 51.4 46.5 16.9 3.9
Leather 4.6 10.1 7.8 2.9
Chemical 0.9 1.1 2.6 1.5
products
Raw jute 38.5 16.3 6.1 1.3
Tea, 2.9 6.1 2.5 0.2
Others 0.9 10.4 5.4 10.2
Total: 100 100 100 100

Source: Annual Report of Export Promotion Bureau.
Following Bar chart will help us more to understand the situation clearly.

The changing patterns of share of major export
commodities

60

0 Woven
— garments
50 — B Knitw ear
40 ] O Frozen food
€ 0O Jute goods
S 30 9
& M Leather
20 ,
O Chemical
roducts
10 — B Raw jute
O —i —=1

1972-73 1981-82 1990-91 2002-03

Source: Annual Report of Export Promotion Bureau.

Figure-2.2: The changing patterns of share of major export commodities in last four
decades
During FY 2002-03 RMG alone earn nearly 80%and raw jute and jute goods earn
only 5%. Leather, frozen foods and chemical products contributed 9.3pc. Tea earns
record lowest 0.2% and other all products earn 10.2pc.
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b) Major commodity wise export earnings in recent years

The principal commodities of which export earning has increased during the
financial year under review in comparison with the previous year are: Agricultural
products (12.96%), Jute goods (5.61%), Raw jute (34.89%), frozen shrimp and fish
(16.55%), petroleum by product (215.45%), chemical product (50.95%), knitwear
(13.34%), woven garments (4.28%). The commodities, which registered decline in
exports earnings, are Tea (10.99%), Leather (7.77%), and Handicrafts (2.78%).
Following Table shows the comparative export earnings of major commodities between
FY98 to FY04.

Table-2.3: Major Commodity wise export earnings (Value in million US dollar)

R Tut Frozen | Knitwear
Year | RMG . iw N de shrimps & hosiery | Fertilizer | Leather
jute | goods & Fish | products
FY98 2843.30 | 107.80 278.60 293.80 940.30 58.70 190.30
FY99 2984.74 71.75 301.91 274.32 1035.36 5&.67 168.24
FYO01 3082.56 71.62 262.70 343.82 1269.83 59.88 195.05
FY02 3363.89 67.18 229.11 363.23 1496.23 68.17 253.93
FYO03 3124.56 61.13 241.61 276.11 1459.24 47.93 207.33
FY04 3258.27 82.40 256.54 321.81 1653.83 78.62 191.23

Source: Bangladesh Bank Annual Report

Above table-2.3 reveals that among the major export commodities RMG
achieved the most impressive average earnings follows by Knitwear and hosiery. Raw
jute and jute goods shows a meager of 2.2% and 3.31% average annual growth rate over
the year 2000 to 2003. Frozen shrimps & Fish also lost their average earnings over the
period of 1998 to 2001.Fertilizer have the lowest export earnings among stated
commodities.

¢) Export as a percentage of imports

Export as a percentage of import show a country’s ability to meet the
requirements of its import payment from internal resources. The greater the percentage,
the greater the country’s ability to pay import bill from internal resources, meaning
lesser dependence on external aid and grant.

Figure 2.2 below shows the share of export earnings as a percentage of import
payment from 1993-1994 to 2002-2003.

Export As A Percentage to Imports (InMn. US$)
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Figure 2.3: Export As A Percentage to Imports
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Figure 2.3 it is observed that share of export increased from 60.46% in 1993-94
to 70.09 % in 2001-2002. This indicates that our performance in export sector has been
improved remarkably. During 2001-2002 total export was for 6548 million US $. Stated
data shows that export is consistently increasing except FY 2001-02. And our export is
always is from nearly 60% to 70% of import. This is partly attributable to export
promotion policies of the government over the past decade, despite various setbacks.

d) Export Trend and its contribution to GDP

Openness in trade and expansionary export policy help export sector of
Bangladesh to show a steady growth over the years. Though September 11, crisis shrink
the world trade and Bangladesh was not out of that crisis. Consequently on 2001-2002
fiscal year export of Bangladesh showed negative growth. Analyzing the Table A.1 in
annexure it is observed that from 1991-92 to 2002-03 average growth in export is
15.07% and export grew at highest rate 20.96% in 2000-01 fiscal year. Contribution of
export sector in GDP in this time frame on an average 10.50% and growth rate is
5.87%. Export trend of Bangladesh and its contribution in GDP presented graphically
in Figure 4.4 & 4.5.

Export Trend of Bangladesh
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Figure 2.4: Export trend of Bangladesh (1991-2003)
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Figure 2.5: Contribution of Export to GDP (1991-2003)
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Figure 2.4 & 2.5 it is clear that though recently export earnings and import
expenditure is showing decreasing trend but export earning shows higher growth rate
than that of growth in import expenditure. Average growth in export earnings is 8.15%
and import expenditure is 4.39% during 1991 to 2003. Which indicate a positive

economic development of the country.

e) Export Earnings and Import Fxpenditure

Export earnings and import expenditure is an important factor for the balance of
payment (BOP) of a country. Our export is always far behind from our import.
Following two figures give us the latest information about the relationship of our export

earnings and import expenditure.

Export Vs Import

Million US $

O Export Earnings

B Import Expediture

Source: Bangladesh Economic Review

Figure 2.0: Export earnings and Import expenditure of Bangladesh (1991-2003)
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Figure 2.7: Trend of Export earnings and Import expenditure of Bangladesh (1991-

2003)
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From the above two figures we can easily understand that our export is lower
than our import. But for a developing country it is always necessary that export is
greater than import. During FY 2000-01 and 2001-02 our export receipt was far bellow
than our import payments. But in F'Y 2003 this situation improved little bit.

ITI. COMPARATIVE PERFORMANCE OF TOTAL BANKING SYSTEM

During year 2003 all Scheduled banks as NCBs, PCBs, SBs, and FCBs perform
total export financing of 8953670lacs Taka. Where Nationalized Commercial Banks
disburse 57% export credit to total export credit of 2003. Then private Commercial
Banks disburse 38% and Specialized Banks perform 2.7% export credit to total export
credit of 2003. Foreign Commercial Banks disburse lowest 2.3% export credit. On the
bank wise export credit to total credit, NCBs perform highest 7.38% export credit to
their total credit of 3616846lacs Taka. PCBS, SBs, and FCBs disburse 4.82%, 1.16%
and 1.56% export credit respectively to their total credit of the year 2003. Following
table-3.1 and figure-3.2 shows the detail condition of export financing by banking
system in 2003.

Table 3.1: Export finance by all banks during year 2003 (Value in lac Taka)
Banks Total credit | Export credit % Export % Of bank wise
(EC) | credit to total | EC to total EC
credit
NCBs 3616846 266792 7.38 57
PCBs 3724150 179447 4.82 38
SBs 926297 11514 1.16 2.7
FCBs 616377 9639 1.56 2.3
Total 8953670 467392 5.22 100

Source: Schedule Bank Statistics

Share of NCBs, PCBs, SBs, & FCBs to total
Export Credit

O NCBs
B PCBs
O SBs

O FCBs

38%

57%

Source: Schedule Bank Statistics
Figure 3.1: Export performance of 4 NCBs (2000-2003)
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a) Comparative performance of NCBs
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Figure 3.2: Export performance of 4 NCBs (2000-2003)

As NCBs perform highest export credit in export of Bangladesh, so we will focus
on details performance NCBs. Among 4 NCBs at present Sonali Bank has secured 1st
position. It is observed from Table A.6 and Figure 5.3 that among them Janata Bank
and Rupali Bank has shown steady growth during 2000 to 2003. In 2003 contribution of
Sonali Bank in the total export performance of four NCBs was 36%, which reflected in

Figure 3.2

2003.

Source: International division (Export) Janata Bank, Head office.
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Export Performance of 4 NCBs in the Year 2003
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Source: International division (Export) Janata Bank, Head office.
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Figure 3.3: Share of Export performance of 4 NCBs in the year 2003

Total credit disbursed by Nationalized Commercial Banks grown at an average
rate of 9% and export finance at a rate of 7% during the observed period (1997 to M
2003). Growth of export finance by NCBs also deflects a rough fluctuating trend.
Export finance comprise about 7% out of total disbursement by NCBs during 1997 to
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Average Export Finance (NCBSs)
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Figure 3.4:

Source: Schedule Bank Statistics

Share of Export Finance to total credit disbursed by NCBs (1997-2003)
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Figure 3.5: Growth rate of Export Finance & total credit of NCBs (1997-2003)

V.

TotaL E

XPORT FINANCING BY COMMERCIAL BANKS

A table of data reeling number of accounts and total export financing by the
banking system from 1994 to 2003 is presented bellow to have a look over this. Share of
export credit to total credit of the banking system is also given in the table.
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Table-4.1: Export Financing by all banks (Taka in lacs)

] % Of Total
Year No of A/Cs Export Credit Credit
31-12-1994 13326 187843 6.63
31-12-1995 11067 202638 6.14
31-12-1996 16874 208402 5.61
31-12-1997 16709 246579 6.20
31-12-1998 18899 275636 6.60
31-12-1999 13001 309076 5.48
31-12-2000 18170 446451 7.07
31-12-2001 19721 471420 6.48
31-12-2002 15982 422630 5.09
31-12-2003 2623 467392 5.22

Source: Schedule Bank Statistics

Amount

Export Financing by all banks

500000

H Export Credit
450000

400000
350000
300000
250000
200000
150000 H

50000 -+

0 - T T T T T T T T T

31-12- 31-12- 31-12- 31-12- 31-12- 31-12- 31-12- 31-12- 31-12- 31-12-
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Year

Source: Schedule Bank Statistics
Figure 4.1: Total export financing by all banks

Share of export credit to total credit
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Fligure 4.2: Share of export credit to total credit of the banking system
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Above figure-4.1 and figure-4.2 shows that from 1994 to 2001 export credit by al
banks has been increasing at an increasing rate but at 2002 it was decreased. At 2003
export financing regain its rate and roughly touch previously highest amount.

It is also observed that export finance shows 10% negative growth in the year
2002 though it achieved highest growth 44% in the year 2000. But in 2003 export
finance shows 10% positive growth. Trend in export finance is very much fluctuating
steady one. On an average 5.92% of total credit is shared by export finance during the
observed period.

Average Export Finance by all Banks

Export Finance
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H Other Finance

Other Finance
94.78%

Source: Schedule Bank Statistics

Figure 4.3: Average Export Finance by all banks of Bangladesh
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Figure 4.4: Growth in Export Finance & total credit of Bangladesh (1997-2002)
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a) A brief picture of export financing in export of Bangladesh

When growth of total export financing by all banks is presented against that of
our export, it is observed that export grew over the years with an average annual rate
of 14.79% from 1992 to 2004 and export finance grew at a rate of 14.39% during the
same tenure. Moreover contribution of export to GDP is 10.46% where as export
finance comprises only 5.82% of total credit. Which means that export and export
finance is not at par, there is a considerable degree of latitude for improving export
finance.

Table-5.1: Export Finance By all Banks & Export performance of Bangladesh

Export

. Percentage Gr(?wth Export . .
As on Finance of Total in Year | (Billion Contribution | Growth in
(Lac Credit E:xport Taka) to GDP Export
Taka) re Finance
31-12-1991 101,716 4.64 1991-92 | 75.90 6.30%
31-12-1992 132,176 5.31 29.95 1992-93 | 92.60 7.40% 22.00
31-12-1993 158,017 6.40 19.55 1993-94 | 101.00 7.50% 9.07
31-12-1994 187,843 6.63 18.88 1994-95 | 139.30 9.10% 37.92
31-12-1995 202,638 6.14 7.88 1995-96 | 158.80 9.50% 14.00
31-12-1996 208,402 5.61 2.84 1996-97 | 188.10 10.40% 18.45
31-12-1997 246,579 5.63 18.32 1997-98 | 234.20 11.70% 24.51
31-12-1998 304,596 5.98 23.53 1998-99 | 254.90 11.60% 8.84
31-12-1999 309,076 5.48 1.47 1999-00 | 288.20 12.20% 13.06
31-12-2000 446,491 7.07 44.46 2000-01 | 348.60 13.70% 20.96
31-12-2001 471,420 6.48 5.58 2001-02 | 343.70 12.60% -1.41
31-12-2002 422,630 5.09 -10.35 2002-03 | 355.40 11.80% 3.40
31-12-2003 467,392 5.22 10.59 2003-04 | 379.14 12.30% 6.67
Average 5.82 14.39 10.46% 14.79

Source: Schedule Bank Statistics

Analyzing information and presented data it is established that growth in export
finance reflects poorer performance in respect to the growth of export. Moreover export
finance is not proportionate against its contribution to GDP. A gap between policy and
practice is observed. Being treated most favored sector it is still lagging behind and
suffering from different set back.

V.  SUMMARY AND CONCLUSION

Bangladesh gradually started to shift from its earlier economic development
policy of import substitution to export-led growth strategy since 1982. Bangladesh is
still striving hard through adopting various policies and strategies but achievement is
much below expectations. This suggests that the country has yet to develop a suitable
policy package for sustained growth and development. In this connection it may be
mentioned that “Export or perish” now a day’s become a very popular slogan among
the development economists and policy makers. In today’s world almost all developing
countries have been adopted various reform measures in order to institute open market
economy. Current export policies and promotional measures are much more realistic
than that of previous years. But there has been always a wide gap between policies and
implementations, so benefits of policies could not be reaped properly before.

Questionnaire survey and secondary data analysis on commercial banks reveals
interest rate and inadequate collateral security as the main difficulties in extending
export finance. Further, Export Development Fund (EDF) is not so attractive to
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commercial banks due to complications in the procedure. On the other hand, exporters

surveyed mark export financing services of the commercial banks as inadequate.

Besides, either exporter is not aware of the export credit guarantee or simply they do

avoid complications. Exporters also observed bribery by customs officials, loan terms

and lack of knowledge about market as number one problem in the growth of export. It
is also observed that more finance is needed to plug the gaps between export finance
and export. However, based on the findings of survey and evaluation of export finance
data, important point that comes out is procedural simplification of EDF, extension of
cash assistance, publicity of ECG, training of employees of commercial banks and good
governance; not only economic but also political and social. Few reforms and lucrative
incentive packages could not improve the situation. To chase the chiming challenge of
globalization we need to integrate policy formulation, its implementation and have to
improve law and order situation, appropriate judicial system.
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General Coordinate Formula of Strain
Notes (Skew Reflection) of R® onto R?

Gedefa Negassa Feyissa * & M.P. Chaudhary °

Abstract- The authors establish a set of presumably new results, which provide general coordinate formula of
strain(skew reflection) of R? onto R2. Several closely related results are also considered.
Keywords and Phrases: coordinate formula, skew reflection.

I. [NTRODUCTION

1.1. Definition: Let 0 # k # 1, and [ be a line. A strain (skew reflection)
with the axis [ and coefficient k denoted by 7} i, keep [ pointwise invariant and
maps every other point P to a point P’ so that the line PP’ is perpendicular
to [.

Equation of strain with X-axis and coeflicient k is Ty—ox((p1,p2)) = (p1, kp2).
Equation of strain with Y-axis and coefficient k is Ty—o x((p1,p2)) = (kp1, p2).

1.2. Definition: Rotation about a fixed point C' through a directed anggle
6 is a transformation p.g, which fixes C' and sends P to a ﬁ)int P’ such that
CP = CP', and @ is the measure of directed andgle from C'P to C'P’.

[I. RoTATION ABOUT ORIGIN O = (0, 0) AND ITS COORDINATE EQUATIONS

Let us consider in XY -plane, rotation from positive X-axis towards anticlock-
wise direction, after rotation of angle 3 it reaches at any point P = (z,y)
which has distance r from origin O. Further, the point P reached to another
poinr P’ = (2,%/)in the similar direction by rotation of angle §. Then we have

following elementary results;

cosf3 = T == rcosf (2.1)
r

sinf = VY — y =rsinf (2.2)
r

similarly, we have

/

cos(8+§) = = —> o' =reos(9+ )
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= 2/ = rcosf cos 3 — rsinfsinf = xcosh — ysind (2.3)

sin(0+ 5) = y% = ¢ =rsin(6 + 3)

= 1 = rsinf cos 8 + rcosfsinB = wsind + ycoso (2.4)
Therefore, we have

po.o((x,y)) = (zcost — ysinb, xsind + ycosh) (2.5)

[1I. ROTATION ABOUT ARBITRARY CENTRE C'= (C;, C,) AND ITS
COORDINATE EQUATIONS

Let us consider an arbitrary centre C' = (¢q,c2) in XY -plane, rotation from
positive X-axis towards anticlockwise direction, after rotation of angle 6 it
reaches at any point P = (x,y), which has distance r from origin O = (0, 0).
Then we have following elementary results;

pco = To,c X Pop X TC,0 (3.1)
= Plere) 0 (T, Y) = T(0,0).(c1.e0) (£(0.0).0(T(er,e2).0.0) (2, 1)) ) (3.2)
= T(0,0),(cv,e2) (P(0,0),0((x — €1,y — 2))) (3.3)

= T(0,0),(c1,¢3) (((m —c1)cosh — (y — co)sinb, (x — c1)sinf + (y — 02)0059)) (3.4)
= ((z — c1)cosb — (y — c2)sinf + c1, (x — ¢1)sinf + (y — c2)cosf + c2)  (3.5)

IV. DERIVATION OF THE GENERAL COORDINATE FORMULA OF STRAIN
(SKEW REFLECTION) OF R? ONTO R?

Let us assume

l:y=mz+bm#0 and [ = arctan(m) (4.1)

. Conider

Tik((p1,p2)) = P(%,0),,3(Ty=0,k(P(*ﬁ,o),—ﬁ((PlaPZ))>) (4.2)
= P(=L .0, (Ty:07k<<<p1 + %) cos(—) — pasin(—[3)

L (ot Jsint=) + eos(=5)) ) ) (43)
= p(—ﬁb,o),ﬁ(((pl + %) cos(—f3) — pasin(—P)

Lekf (ot L Jsint-m+meos-n)})) - (aa)
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b b
<p1 + E) sinBcos + pasin®f — k <p1 + E) sinfcosf + kp20052ﬁ> (4.6)
b 2 2 b\ - o 2 b
= | (p1+ — |cos” B+ mpecos™ B+ k| p1 + — |sin“3 — mkpacos™f — —,
m m m

b
m <p1 + E) cos* B + pasin®f — mk <p1 + %) cos*3 + kp2cos2ﬁ) (4.7)

V. JUSTIFIC/\TION OF GENERAL FORMULA

Let us consider (p1,p2) € [, then we have

b b
Tik((p1,p2)) = ((p1 + E) 00525—1—me00325+ k (p1 + E) sm% —mkp20082ﬁ

b b b
-, m(p1 + —)coszﬁ + posin®f — mk (p1 + —) cos* 3 + kpgcoszﬁ)
m m m

= ((]2) cos® 3 + mpzcoszﬁ +k (]2) sin’3 — mk?p200525
m m

b
—,m (]2) cos> B + pasin®B — mk (]2) cos* 3 + k:pgcoszﬁ)
m m m
o D2 2 2 P2\ . o 2
= ((—) cos” 3 + mpacos” 3 + k(—) sin B — mkpecos® 3
m m

b
—E,pQCOSQﬂ + posin?B — kpacos? 3 + k‘pgcos25)
— p2 2 2 D2y . 2 2 E 2 . 9
= {5, )cos B+mpocos” B+k — Jsin B—mkpacos ﬁ—m,pg(cos B+sin®[3)
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b
= ((]2) coszﬁ + mpzcoszﬁ +k (]2) S’m2ﬁ - mk:p20082ﬁ - _’p2)
m m m
b
_ ((12) (1 — sin?B) + mpacos® B+ k (@)stﬂ — mkpacos®f — _7p2)
m m "
b
— <<]2> - <]2> sin’ B + mpacos®f + k <]2> sin’ 3 — mkpacos™ — _’p2>
m m m m N
otes
= ((p_z) — (p_Q) sin?3 + m2p—200825 + k(p—2) sin®(3 — mkpycos®3 — EW?)
m m m m "
b
— ((@) - (12) sin®B+ @tan%cos%—l— k (12) sin® 3 —mkpycos®f——, p2)
m m m m "
b
- ((ﬁ) _ (]2> sin’f + ngm% + k(@>8m25 — mkpycos” 3 — _’p2>
m m m m "

pz)sinzﬁ — mkpocos®3 — %,pg)

b
sin?®B — m?k <]2> cos* 3 — —,p2>
m m

b
= (pl +—+k @)siﬁﬂ — /{:(12) tan?Beos® B — —,pQ)
m m m
= (p1 + —+ k(%) sin®3 — k(m)sm% E,pg)
= (p1,p2)

= Tik((p1,p2)) = (p1,p2)

Hence, it keeps [ pointwise invariant.

Further, let T) x((p1, p2)) = (9}, Ph), then the slop of the line between two points
P = (p1,p2) and P’ = (p, ph) is given as;

m(p1 + %) cos®3 + pasin®B — mk (p1 + %) c0s® 3 + kpycos® 3 — po

/ j—
(= 1) (pl + %)00326 + mpocos?B + k (pg + %) sin*f — mkpycos? 3 — L — py

m(1—Fk) (PH-%) cos® ﬂ+(k—1)mcoszﬂ}

m(l —k) (p1 - %) cos® B+ (k — 1)pacos®3 { cos2B

cos?3

(k—1) (p1 + %) sin? 5 + m(1 — k)pacos?3 { (k—1) (m—i—%) sin2 ﬂ+m(1—k)pzcoszg}
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m(1— k) (p1 + %) + (k= 1)py m(1—k) (p1 + %) + (k= 1)p,

m2(k —1) (p1 + %) +m(1—k)ps m{m(k: —1) (p1 + %) + (1 - k:)pg}

Notes  ~ m{m(k ~1) (p1 + %) +(1- k)p2} i m{m(k —1) (m + %) +(1- k)pz}

Hence, line passing through two point P = (p1,p2) and P’ = (p}, py) i.e line
PP’ is perpendicular to [.

VI.  CONCLUSION

The results on general coordinate formula of strain (skew reflection) of R? onto
R? are summarized as follows;

1. Equation of strain with X-axis and coefficient £ is
Ty=o,k((p1,p2)) = (p1, kp2)

2. Equation of strain with Y-axis and coefficient £ is

szo,k((pl,m)) = (kp17p2)

3. If,l:y=mx+bm+#0 and (= arctan(m); then

b b
Tix((p1,p2)) = (p1 + E) cos®3 + mpacos® 3 + k (p1 + E) sin®3

b b b
—mk:pgcoszﬁ—a, m (pl—i-a) cos®B+pasin? B—mk (pl—l—a) COSQB—i-kpgcoszB) :
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Absiract- In most of the statistical models, the sign of the parameters are known is advance. In order to test the validity
of the model, estimation and testing parameters to be done at the initial stage. In this case, usual unrestricted
estimation and testing procedures may result in incorrect solutions. Usually, two-sided F or ¥ 2 testing are not suitable
as well as unconstraint optimization solutions can give wrong estimate. In multivariate analysis, we usually apply two-
sided Hotelling’s -T2 for testing mean vector. This test may not be appropriate for testing when an order restriction is
imposed among several p-variate normal mean vector. The main objective of this paper is for a given a multivariate
normal population with unknown covariance matrix to develop a new testing procedure when the mean vector slipped to
the right or to the left or both. So, we proposed a new distance based one sided and partially one sided Hotelling’s - T 2
to test restricted mean vectors. Monte Carlo simulations are conducted to compare power properties of the proposed

DT? along with their respective conventional counterparts. It is found that our proposed DT ? test shows substantially
improved power than the usual two-sided test in all situations.

Keywords: distance—based test, weighted mixture distribution, simulation, one-sided and partially one-sided
hotelling’s-T?, power.

I. [NTRODUCTION

Multivariate analysis considers joint effect of a set of variables simultannously. It
can be applied in different ares of scientific research viz, Medical, Zoological, Botanical
etc. In medical science, diagnosis of diseases of patients are based on several physical or
clinical conditions. Simultaneous physical or clinical conditions of patients with
interaction can be very useful to correctly diagnose diseases of patients. Statistical
multivariate analysis such as multivariate mean vector, cluster analysis, factor analysis
etc. can be very useful to diagnosis or identify factors of diseases. In recent year there
has been a significant amount of interest in developing tests that incorporate one sided
information. For example, in the case of ordered treatment means or the testing in
which a treatment is better than the control when the responses are ordinal. The
application of restricted hypothesis can be found in clinical trials design to test
superiority of a combination therapy (Laska and Meisner, 1989and Sarka et al.,1995).
The extensive literature concerning this problem has been appeared by Barlow et
al.(1972),Robertson et al. (1988) and Silvapulle and Sen (2005). Bartholomew
(1959a,b)derived a likelihood ratio test for homogeneity of k univariate normal means
against ordered alternatives. The problems with ordered parameters have been studied
to some extents by Chacko (1963) and Shorack (1967). Kudo (1963) considered a p -

dimensional normal distribution with unknown mean ,u:(,ul,,uz, ..... ,,up)and known

covariance matrix 2. The problem of testing was H_ :u =0 against the restricted
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alternative H, : gz >0(=12,......, p), where the inequality is strict for at least one value
of i. He obtained the test statistic based on the likelihood ratio criterion and discussed
its existence and geometric nature and also gave a scheme for its computation. Perlman
(1969) studied this problem assuming that > is completely unknown. Tang et al.
(1989) proposed a new multivariate statistic for this problem of testing with known
covariance matrix and investigated its null distribution. Robertson and Wegman (1978)
obtained the likelihood ratio test statistic for testing the isotonicness of several
univariate normal means against all alternative hypotheses. They calculated its exact
critical values at different significance levels for some of the normal distributions and
simulated the power by Monte Carlo experiment. Also they considered the test of trend
for an exponential class of distributions.

Hotelling’s T? is a very versatile test statistic to test the homogeneity of several
multivariate normal means against the unrestricted alternative hypothesis. In this
paper, our main objective is to develop one-sided and partially one-sided testing
approach for testing restricted multivariate mean vector using Hotelling’sT? type test
along with Distance-Based estimation technique (See for example, Majumder and King
(1999)) and make a comparative study between the usual two-sided Hotelling’s T? and
distance-based Hotelling’s T? (DT?) tests.

The paper is organized as follows. In Section 2, we represent the hypothesis used
to develop the test. Qur proposed DT? along with usual T? test are discussed in
Section 3. Calculation of weights and Monte Carlo simulation are given in Section 4 and
5. In Section 6, we introduce the design matrix. A comparison is made between the

powers of two-sided T? and DT? tests in Section 7. Finally, Section 8 contains
concluding remarks.

1. HYPOTHESIS

Multivariate one-sided hypothesis-testing problems are very common in real life.
The likelihood ratio test (LRT) and union intersection test (UIT) are widely used for
testing such problems. It is argued that, for many important multivariate one-sided
testing problems, the LRT and UIT fail to adapt to the presence of sub-regions of
varying dimensionalities on the boundary of the null parameter space and thus give
undesirable results. Several improved tests are proposed that do adapt to the varying
dimensionalities and hence reflect the evidence provided by the data more accurately

than the LRT and UIT (See Perlman, Lang). Suppose that X, X, ..c..... , Xij are

random vectors from a p - dimensional normal distribution Np(z;,2)with unknown
mean vector 4 and nonsingular covariance matrix X.,i =12,...... k. We assume that >
is unknown. In order to test the mean vector we consider the following hypotheses

H1 Hi:u=0 vs H.:u>0,
H2 HZ:u=0 vs H2:u<0,
H3 HZ2:u=0 vs H2:py >0, #0,u,<0.

where, K=l =m, 1= (u,1t,,...,1,)" is a (px1) matrix.
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[1I.  DISTANCE-BASED ONE-SIDED TESTS

Distance-based approach suggests that we have to determine whether the
estimated parameters under test likely to be closer to null hypothesis or to alternative
hypothesis. For testing two or more parameters, we can use the normal Euclidean
measure of distance to determine closest point in the maintained hypothesis parameter
space to the unconstrained estimate. But, in the case of a non-orthogonal design matrix,
we use a transformation of the original model to understand the incorporation variance-
covariance or information matrix to measure the distance in general situations. It is
also worth noting that Shapiro (1988, p.50) used the variance-covariance matrix in a
metric to determine the closest point in maintained hypothesis from the estimated value
of the parameter. Also, Kodde and Palm (1986) used a distance function and metric
spaces to develop a test based on their distance function. Majumder (1999) utilizes
these ideas to develop distance-based approach for testing one-sided or partially one-
sided hypothesis of any parametric model. In this paper, we apply Majumder and

King’s (1999) distance based approach. Majumder’s (1999) approach is outlined below
for general testing problem: suppose, we are interested in testing a hypothesis of a

parametric model in which the parameter of interest,d, is restricted under the
alternative hypothesis. More specifically, we wish to test

H,:0=0 versus H,:0B

based on the Nnx1 random vector y whose distribution has probability density function

f(y,0) where 6 e R is a subvector of an unknown parameter ® e R® and B is a
subset of R°. Let 6 be a suitable estimate of 6 such that @ is asymptotically
distributed as normal with variance-covariance matrix ¢l *(f) where C is a constant
and 1(@) is the information matrix. As @ is an element of B, and B is a subset of R,
elements of the parameter vector 6 can be either positive, negative or both. Therefore,
a test under this hypothesis is either one-sided when all values of @ are positive (or
more accurately constrained to have a particular sign-positive or negative) or partially
one-sided when some of the values are positive and some are unconstrained. Following
Shapiro (1988, eq.21, p.50), Kodde and Palm’s (1986) Majumder (1999) suggest that we
should determine the closest point in the maintained hypothesis from the unconstrained
point. This closest point is the solution of the following distance function or optimal
function in the metric ¢l () of the parameter vector 6

lo- éH2 — (6 -6)1(0)(@ -6)

subject to € B.

The closest point or optimized 0 can be used in any appropriate two-sided tests
to obtain the corresponding distance-based one-sided and partially one-sided tests. The
asymptotic null hypothesis distribution generally follows a mixture of the corresponding
two-sided distributions.

a) Distance-Based One-Sided LR test

The Likelihood ratio (LR) test requires calculation of both restricted and
unrestricted estimators. If both are simple to compute, this will be a convenient way to
proceed.
The general form of two-sided LR statistic is,
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LR=2(1(6,)-1(4)), (3.1.1)

where, I(éo) and I(éa) are the unrestricted and restricted maximized log-likelihood
functions, respectively. The asymptotic null hypothesis distribution of (4.1.1) follows a
central chi-square distribution with k degrees of freedom. But the two-sided LR test is
not appropriate when the alternative hypothesis becomes strictly one-sided. In our
distance-based LR test we have to estimate the optimum values of I(éo) and I(éa)

according to the general formulation of distance-based approach (see for example,
Majumder (1999), Basak, T. (2004), Rois etl. (2008)), subject to the restrictions H1
and H2, discussed in section 2. Then the statistic becomes,

DLR=LR=2(1(6,)-1(4,)), (3.1.2)

where, 1(4,) is the unrestricted optimized value and 1(4,) is the optimized value subject

to the restrictions, H1 and H2.
Under the null hypothesis the distribution of the statistic (3.1.2) follows
asymptotically weighted mixture of chi-square distribution with p degrees of freedom

(see for example, Kodde and Palm (1986), Shaprio (1988), Majumder (1999)).

b) Distance-Based One-Sided Hotelling T> (DT?) Test
In this testing procedure we wish to maximize

n

exp| = (% —u) T (% —a1) | (3.1.3)

L(H, Z) = %
() ife L 20

with respect to g, 2. and subject to the restrictions : x>0o0r g<0or g <0, g4 #0, 1, >0
where, K= #m.

In our DT® we have to estimate the optimum values of 4 under the above

restrictions according to the general formulation of distance-based approach (See for
example, Majumder (1999), Basak, T. (2004), Rois etl. (2008)). Replacing the usual

maximum likelihood estimate of 4 in two-sided T? by the optimal value we get the

following one-sided or partially one-sided T? statistic,

Tzzn(/j_ﬂo) Sﬁl([l_ﬂo) (3.1.4)
where, g is the optimized value . Under the null hypothesis the distribution of the test
n-1
statistic (3.4) follows weighted mixture of wx Fo (n-p distribution.
n-p '

V. DETERMINATION OF WEIGHTS

Weights of DT? can be calculated from likelihood ratio test. Monfort’s (1980)
one-sided LR test statistic is given below:

Sie = 2(L(, 3) - L(2, T) = L()-L(W,) (4.1)

where, W= (', %), W, =(a, %))
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The asymptotic null hypothesis distribution of (4.1) is a probability mixture of
independent chi-squared distributions with different degrees of freedom and is given by,

Pr(Si <c) = Zn:w(p,i) Pr(F <c), force R, (4.2)

where, F denotes a random variable having F distribution with i degrees of freedom
and R is the two sided LR statistic defined as,

R=sgn(i — )4/ 2{L(4, Z) - L(#,, 2)} - (4.3)

The weight, W(p,i), i=12,-, p denote the power function of times any i
elements of i are strictly positive and the remaining p—i elements are zero under the
null hypothesis.

V.  MONTE CARLO SIMULATION

Monte Carlo simulations are carried out to compare the powers of the usual T2
and DT? for testing restricted multivariate mean vector. The powers were estimated by
calculating the percentage of times the test statistics exceeded the appropriate 5%
critical values. Here each entry is based on at least 5000 runs.

a) Experimental design

In order to compare the power properties of proposed DT? test with usual T2,

we use artificially generated data. Since Hotelling T? statistic is a generalization of

Student’s t statistic and Student’s t statistic follows normal distribution, we generate
data of size 100 from Multivariate Normal distribution by Spectral decomposotion with

mean vector assumed in hypothesises and covarinaces 2, and »,. To make the
comparison appropriate, we consider hypothetical covariance matrices

0 s 23.65 18.43 13.78
Y, = 7|, =, =| 843 3228 2518]|.
Y- 13| 7?

13.78 2518 4253

We perform our experiment for different values of the parameters p = (s, 14, 113)

(©#=0,.3, .5,.7,1). On the basis of the above covariance matrix we estimate simulated
powers of all the considerate tests for testing strictly one-sided and partially one-sided
hypothesis.

For testing, H1, H2 and H3 we wuse, w=(00305071)),
#=(0,-03,-05-0.7,-1) and x=(0,0.3,-0.50.7,1), respectively, for each design
matrix.

VI.  RESULTS

This section compares the power of the existing Hotelling’s T?and proposed
DT? for testing H1, H2, H3 for different design matrices defined in Section 6.The
estimated simulated powers of these tests are presented in Tables 1-2 with figures 1-2

for the defined design matrixes X, and X, .
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For the design matrix ¥,and u= (4, ,) , simulated powers of DT?test and the

usual T?test when the alternative hypothesis is of the form H!, H? are presented in

Table 1.

Table 1: Simulated power comparisons of the DT?and T? statistics for hypothesis H1

when covariance matrix >,

Ay H, DT? T?
0 0.05 0.05

0 0.3 0.209 0.1036
0.7 0.934 0.5819

1 0.998 0.7352

0 0.092 0.0854

0 0.3 0.387 0.1881
0.7 0.972 0.7433

1 0.999 0.8173

0 0.850 0.2841

1 0.3 0.954 0.4418
0.7 0.999 0.763

1 1 0.9251

0 0.994 0.5371

1 0.3 0.999 0.6867
) 1 0.7914

0.7 1 .8942

Figure 1: Power curves of DT?and T? tests of hypothesis, H1, forp=2 and fixed

=0

Table 1 reveals the estimated powers of Hotelling’s T?and our proposed distance
based Hotelling’s T?for the design matrix ¥,and u = (g, u, )', when the alternative
hypothesis is of the form H!, H2 . We observe that the power of the DT?test is higher
than the usual T?test in all cases. For example, the powers of the DT?and T?tests are

0.2099 and 0.1036, respectively, for g, =0, 4, =0.3.
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Table 2 shows, simulated powers for testing H’ when the mean vector and
design matrix is of the form u = (g, i,, p1;) andZ,, respectively. Also, we observe that
the powers of the DT?and T’test when g =0,4,=0.5 1, =03are 0.912, 0.341,

respectively, for the design matrix X,. Figure 1 and 2 explore that powers of all tests
are increases as increases.

Table 1: Simulated power comparisons of the DT? and T? statistic for hypothesis H3
when covariance matrix .,

H M, My DT? T?
0 0.05 0.05
0.3 0.219 0.09
0 0 0.5 0.568 0.141
0.7 0.911 0.281
0.998 0.472
0 0.773 0.23
0.3 0.912 0.341
0 .5 0.5 0.901 0.253
0.7 0.996 0.601
1 1 0.485
0 0.5 0.159

0.3 0.795 0.239
0 0.5 0.854 0.219

3 0.7 0.988 0.468
1 1 0.49
0 0.979 0.454
0.3 0.993 0.576
0.5 .5 0.5 0.997 0.401
0.7 0.999 0.787
1 1 0.597
1 - ==
"
0.8 .
P ¢
o 06 - ’
w L4
er 0.4 4
.
0.2 L. ’
O - T T T T 1
0 0.2 0.4 0.6 0.8 1
Ho
= T 'DT? T2

Figure 2: Power curves of DT? and T? tests of hypothesis HI, for p=3, X,and
fixed 1, =0, pu, =0.
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We observe from Monte Carlo simulation study that in all cases our proposed

DT? test gives higher power than two-sided T? test. All the figures and tables
represent that the simulated power of all one-sided TZ?test is always superior to its
usual two-sided counterpart.

VII. CONCLUSIONS

This paper develops distance based one-sided and partially one-sided testing
approach for testing multivariate mean vector under considered restricted alternative
hypothesis. We observe from Monte Carlo simulation studies in different cases. All the
figures and tables represent that the simulated power of one-sided and partially one-
sided test is always superior to the usual two-sided test. Monte Carlo results show that
the power of the proposed DT? test is better than that of the usual test based on the
adjusted F distribution. Therefore, we advocate the use of D T’test to test the
multivariate mean vector when the alternative hypothesis is strictly one-sided or
partially one-sided.
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Institutional Fellow of Global Journals Incorporation (USA)-OARS (USA)

Global Journals Incorporation (USA) is accredited by Open Association of Research
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional
Fellow of Open Association of Research Society” (IFOARS).

The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E.
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.

The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five
board members preferably from different streams. The Board will be recognized as “Institutional
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend
them to publish with respective journal of Global Journals. It can also review the
papers of other institutions after obtaining our consent. The second review will be
done by peer reviewer of Global Journals Incorporation  (USA)
The Board is at liberty to appoint a peer reviewer with the approval of chairperson
after consulting us.

The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind ——
peer reviewed paper at their end to the board for the verification and to get ‘fafsssa
recommendation for final stage of acceptance of publication. ;

2 The IBOARS can organize symposium/seminar/conference in their counuy uii veiian v
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be
discussed separately.

The Board can also play vital role by exploring and giving valuable suggestions .
regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so VA
that proper amendment can take place for the benefit of entire research community.\/@/
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fees applicable to Individual Fellow. They will be entitled to avail all the benefits as

declared. Please visit Individual Fellow-sub menu of Globallournals.org to have more
.1, relevant details.
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“F®The board can also take up the additional allied activities for betterment after our
consultation.

The following entitlements are applicable to individual Fellows:
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In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.

The Fellow can organize symposium/seminar/conference on behalf of Global Journals
Incorporation (USA) and he/she can also attend the same organized by other institutes on
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The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.
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e This individual has learned the basic methods of applying those concepts and techniques to
common challenging situations. This individual has further demonstrated an in—depth
understanding of the application of suitable techniques to a particular area of research
practice.

Note :

”

Vil

In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
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In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
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PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’” Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
() Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not conveninet , and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.
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PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e  Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.

. © Copyright by Global Journals Inc.(US)| Guidelines Handbook



To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications

Research letters: The letters are small and concise comments on previously published matters.

5.STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.
Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
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12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29.Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
®  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.

© Copyright by Global Journals Inc.(US) | Guidelines Handbook .

XVII



Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

e |[nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.
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Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

®  Reason of the study - theory, overall issue, purpose

®  Fundamental goal

®  To the point depiction of the research

®  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e  Significant conclusions or questions that track from the research(es)

Approach:
®  Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
® A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
®  (Center on shortening results - bound background information to a verdict or two, if completely necessary
e  What you account in an conceptual must be regular with what you reported in the manuscript

Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

e  Explain the value (significance) of the study

®  Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.

e Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

e  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

®  Describe the method entirely

®  To be succinct, present methods under headings dedicated to specific dealings or groups of measures

¢  Simplify - details how procedures were completed not how they were exclusively performed on a particular day.

e |f well known procedures were used, account the procedure by name, possibly with reference, and that's all.
Approach:

e |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

e  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
®  leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

e Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report

e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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THE ADMINISTRATION RULES

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.

. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)
®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXIII

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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