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ABOUT US 

We are pleased to announce that the first International Scientific Conference on Information 
Technology and Mathematics, entitled “Innovation, Mathematics and Information Technology” 
ISC-IMIT 2019 that will take place on 22nd & 23rd November, 2019 in Tirana, Albania.  

It aims to be one of the leading International conferences for Innovation, Mathematics and 
Information Technology. It also serves to foster communication among researchers and 
practitioners working in a wide variety of scientific areas with a common interest in 
Information Technology, Mathematics and Innovation.  

The conference will bring together professionals, researchers, PhD candidates, Business etc… 
with a mutual interest in scientific research on mathematics, information technology and 
innovation, in order to exchange knowledge, discuss, share latest scientific research  and to 
create scientific networks. 

ORGANIZED BY 

Mediterranean University of Albania who represents a unique endeavor in the field of 
education in Albania. Created as a Non-Profit Organization, the Mediterranean University of 
Albania, which in its establishment has set as its primary purpose the education of students in a 
new spirit, which is so necessary for the progress of the individual and at the same time of 
society. 
Mediterranean University of Albania  has 3 faculties and one of the most elite academic staff in 
the country, where one generation's experience is coordinated with the vitality of another. All 
Mediterranean University lecturers specialize in the most popular European and American 
Universities. They are dedicated to students to deliver their entire experience. 

ASA-The Academy of Sciences was established by an act of the Parliament's Presidency on 
October 10, 1972. Its first meeting was held on January 25, 1973. Professor Aleks Buda was 
elected President of the Albanian Academy of Sciences. 

Faculty of Natural Sciences is the leading center in Albania for the preparation of senior 
specialists in computing, mathematics, physics, chemistry, industrial chemistry, biology, 
biotechnology. FSHN is also an important institution for the preparation of teachers for 
secondary schools in the subjects of mathematics, physics, chemistry, biology and informatics 
throughout the secondary school system in Albania. Faculty of Natural Sciences has an internal 
academic staff of over 181 employees, of which over 80 are associate professors or professors.  

AMA - Albanian Mathematical Association was founded in 1998 as a non-profit 
organization. Its focus is mainly on organizing international mathematical olympiads as well as 
kangaroo tests. 
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ITERATED TIKHONOV FOR ILL POSED PROBLEMS WITH SVD AND 
PARAMETER EVALUATION 

Mirjeta Pasha1,  Roberto Datja 2,  Anisa Skandaj3

(1) Department of Mathematical Sciences, Kent State University, Ohio, USA, 44240.
(2) Department of Mathematical Engineering, Polytechnic University of Tirana, Albania.

(3) Department of Mathematical Sciences, University of Shkodra, "Luigj Gurakuqi". mpasha1@kent.edu

r.datja@gmail.com    anisa.skandaj@gmail.com

Abstract: In this paper we will show some numerical examples for Iterated  
Tikhonov with Singular value decomposition to solve linear systems of 
equations .x b     The general idea is to use Tikhonov method and to iterate in 
order to  improve the approximate solution.The matrix A  is severely i ll  
conditioned and b is ( might be) contaminated by errors. We would like to be 
able to find a good approximation of the regularization parameter without any 
previous knowledge of any other parameter. The discrepancy principle is what we 
use for the parameter evaluation.The implementation is done in Matlab. 

Keywords: Iterated- Tikhonov, SVD ( Singular Value Decomposition), subspace, Discrepancy 
principle, matlab, ill-posed problems. 

 Introduction 

In this paper we consider the minimization problem that arise in applications in physics and 
engineering 

min || Ax b ||
nx R

 (1) 

where , , ,mxn n mA R b R x R     where the vector b represents the measured data contaminated by 

some unknown errors e  in nR  of bounded norm 0.    The matrix A might be of ill-
determined rank where the singular values gradually decay to zero with no significant gap. 
Problems which include matrices with above properties are called discrete ill-posed problems. 
Those kind of problems arise for example from discretization of Fredholm Integral operator of first 

kind. Let trueb  denote the error free, unknown vector such that 
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 trueb b e  (2) 

We will refer to the error e  in b  as "noise". It  is assumed not to be known. We assume  that trueb

is in the range of A  and that an estimate of the error norm || e ||   is available. Through this paper 

we will refer to || ||  as the Euclidean vector norm or the associated induced matrix norm. Due 

to errors on the measured data and the clustering of the singular values of A at the origin the 

solution † † x A b  where †A  is the Moore-Penrose pseudoinverse, is not meaningful. One approach 
that can be used to solve problem (1)  is Tikhonov regularization, one of the most popular and 

simplest methods. The main idea is to consider the penalized least squares problem:  

 2 2min || Ax b || || x ||
nx R




  (3) 

The parameter 0   is the regularization parameter that determines the sensitivity of the 

solution of equation (3)  to the error e  in b and  how close is the solution to the desired vector 
†.x  

It  is often possible to improve the quality of the approximation determined by Tikhonov 
regularization by replacing the Tikhonov minimization problem (3) by the following problem: 

 2 2min || Ax b || || Lx ||
nx R




  (4) 

The matrix  sxnL R  is a regularization operator. Common choices of L  include the identity 
martix or approximations of differential operators, usually chosen to be the discretization of a 
differential operator such that 

( ) ( ) 0A L  (5) 

where ( )L  and ( )R L  denote the nullspace and the range of ,L respectively. Then we assure 

that (5)  has a unique solution x  for any parameter 0.   The minimization problem (5)  is

referred to as Tikhonov regularization in general form, which in its simplest form replaces the least 
squares problem (1)  by the penalized minimization problem (3). We  will discuss a combination of 

Singular Value Decomposition of the matrix    and the discrepancy principle to stop the 

iterations. Let TU Y    and TL V Y   be the  Singular Value Decomposition of the pair of 
matrices ( ,   ),L where the matrices U  and V  are with orthonormal columns, the matrix Y  is 

nonsingular and the matrices   and   are diagonal matrices with elements , 1,2,... .i i m   Let 

consider first the minimization problem (3),  which we express as  
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 2 2
0min || Ah || || ||

nh R
r h


  (6) 

 where 0 0 0  , .r b Ax h x x     Thus, h  provides an approximation of the error †
0   .x x An 

improved approximation of †x  is given by 1 0   .x x h   

The iterated Tikhonov method is defined by repeated application of the above process. Given the 

initial approximation 0x  consider the following steps: for 0,1,...k   do

1. Compute  k kr b Ax 

2. Solve  2 2
0min || Ah || || ||

nh R
r h


   to obtain kh

3. Update 1   k k kx x h  

where 0 1, ,...   denotes a sequence of positive regularization parameters. The iterations for the 

iterated Tikhonov method can be expressed in the form 

T 1 T
1    (A A ) A (b A ) k 0,1,...k k k kx x I x 
      (7) 

where the subscript T stands for transposition and I  denotes the identity matrix. The 
iterations will be  terminated  by the discrepancy principle , which requires  k  to be increased  until 

k 1|| r ||   (8) 

holds. The constant  1   is a user-supplied constant independent of .  In general, the more 
accurate the estimate   of the norm of the error ,e  closer to the unity we choose .  

2. Iterated Tikhonov regularization with SVD

Assume that the matrices A  and L  are square matrices and consider the  singular value 
decomposition ( )SVD  of the matrix A.  

TU Y   (9)
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where  ;mxm sxsU R V R   are orthogonal matrices,  1  ,..., mxn
ndiag R    is diagonal matrix.

The vectors ,  i iu v  are the ordinary singular vectors of   and i  are the ordinary singular values 

of A.  If the condition under (5) hold then minimization problem 

 2 2min || Ax b || || Lx ||
nx R




 

has the unique solution given by: 1 .( )T T Tx L L b       

Note: The usage of the matrix L  different from the identity yields better results in practice and 
there is a well developed theory that supports the numerical tests. In this paper we will not 
consider the matrix ,L  since the SVD can not connect the matrices   and L  together. By 

default the matrix L  is considered to be the identity matrix.  
2.1. The iterated Tikhonov with SVD base. 
Using the iterated Tikhonov schema given by (7) or we obtain the equivalent formula writing the 

normal equations given by: 

1 ( )T T T T
k k k kA A I I x A b I Ix               (10) 

or 

1
1( ) (  )T T T T

k k k kx A A I I A b I Ix 
             (11)

Substituting the factorization (9) into (10), we get: 

1  ( )T T T
k k k kI x U b Ix                   (12) 

1  ( )T T T
k k kI x U b Ix                    (13) 

, i.e. 

 1
1   ( )T T T T T

k k k
x U b x 

                    (14) 

2.2. Discrepancy principle as stopping criteria 

 The choice of the regularization parameter is important and many methods have been proposed in 

the literature. If  ku u  for each step, then the iterative method is  said to be stationary, 
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otherwise it is called non-stationary; see [1] for more details. In many applications non-
stationary iterated Tikhonov regularization has been found to give more accurate approximations 

of †x  and sometimes it  might give faster convergence than stationary iterated Tikhonov 
regularization. A common choice of the regularization parameter is the geometric sequence 

0 0  ,   0, 0 1, 0,1,...k
k q u q k      (15) 

The choice is studied on [2], [3]. The case when the matrix L is different from the identity is not very 
analyzed. Computed results reported in [10,11] show that iteratively minimizing (1) gives better 

approximations of †x  choosing the matrix I different from the identity. The paper [1] gives an 
analysis of the case when the matrix I is different from the identity, but the choice of the 
regularization parameter that they find is dependent in the choice of the matrix L. It is the aim of 
this paper to propose a way how to choose the regularization parameter in such a way that it is 
not dependent on any other parameter or matrix. Our schema is non-stationary iterated 
Tikhonov. We start the iterations by letting the parameter in the beginning to be zero. The  
singular value decomposition of the pair of matrices A, L is computed once. At each iteration we 
calculate a parameter with a zerofinder by stopping the iterations when the discrepancy principle 
is satisfied, i.e, 

2 2|| || ( )kAx b               (16) 

Plugging in equation (11) into (16) we get 

221( ) ( ) || ( )||    T T T
k k kA A A L L A b Ax x                       (17) 

Using the decomposition (9) that connects the pair of matrices A,L we get 

21 2(Y ) ( ) ||||   (  )T T T T T T T T
k k kU Y Y Y Y Y U b U Y x x                  (18) 

In this paper we will talk about the regularization parameter 
1


 and we will comment on

the use of   instead of   below. 

3. The zero finder used to  solve the discrepancy principle

As discussed above, a better regularization parameter will give us a better approximation of †.x  
Since the way we propose to find the regularization parameter is independent of any other 
parameter, then it is reasonable to look in details and study methods to find a good regularization 
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parameter. We are looking to determine the regularization parameter by the discrepancy principle, 
i.e, we are looking for a positive value of the parameter ( )    so that the associated 

solution x  of ( 4) satisfies ( 16). When the regularization parameter   is much larger than the 

positive zero of ( ),  then the associated Iterated Tikhonov solution x might be severely 

contaminated by propagated error due to the error e in b. In fact, it is very difficult to compute 
x since the linear system of equations may be very ill-conditioned. The use of a very large value 

of the parameter   is called underregularization . Let denote 

2 2( ) || b Ax || ( )                  (19) 

Using the factorization (9) we get 

1 2 21( ) || b ( (b ) ) || ( )T T
k k kx x x b            (20) 

Writing the function ( )  as a sum gives 
2^ ^

2 2
2

2
1

(x )
( ) ( )

1

m
kj j j j j

j j

b   
 



      
 

 (21) 

We compute ( )  for any positive value of   by first solving the last squares problem. The first 

and second derivatives of ( )  at   are evaluated in the same way as following 

2 2^ ^ ^ ^
2 2 2 4 2 2

' ''
2 3 2 4

1 1

2 (x ) 6 (x )
( ) , ( )

( 1) ( 1)

k kj jj j j j j j j j j jm m

j jj j

b b       
 

  

        
      

             (22)

We provide expressions for the function ( )  and its derivatives at 0.   Those expressions are 

obtained by diferentiating (21) and letting 0.  This yields the formulas: 

2 2^ ^ ^ ^
2 ' 2

1, 0 1, 0

(0) (x ) ( ) , (0) 2 (x )
j j

m m

k kj jj j j j j
j j

b b
 

   
   

             
   

  (23) 

2^ ^
'' 4

1, 0

(0) 6 (x )
j

m

kjj j j
j

b


 
 

    
 

 (24) 
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Algorithm 1 Iterated Tikhonov with SVD (ITSVD) 

1: procedure ITSVD(A; b)

2: TA U Y 
Calculate the SVD of A          

3: 0

1
, 0, 0x 


   †Initaialize the parameter and the approximation of x

4:      k kZ X  and Tb U b


  

5:  for 1,2,..k   u n t i l  stopping c r i t e r i a  

do 6: while k|| r ||    do 

7: Calculate   || ( ) ||k min    

8: end while 

9:

 1 1
1

1 
T T

k kZ I b IZ 

 

      
 
 

10:           

1  1k kX Z 

11:     end for 

12:   return †
   kx x

13: end procedure 

   In this paper we have implemented and tested numerically some zero finders as Bisection 

method, Newton method applied to the function 2( ) ( ) .   In order to avoid 

underregularization during the computation of the desired zero, we would like the zero-finder to 
produce a sequence of   values that converge to the desired zero from the left. 

3.1. Bisection Method 
One of the easiest zero-finders to implement is the bisection method. Consider a transcendental 
equation ( ) 0   and suppose that it has a zero in the interval [a, b], then the Bisection 

method will converge to the zero linearly. If the chosen interval is large enough such that it 
contains the zero of the function, then we are sure that will find the solution, but the 
convergence will be very slow. Bisection is one of the methods we have implemented and we will 
compute some numerical results later to show the slow convergence. 
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3.2. Newton Method applied to 2( ) ( )  

If we would like to speed up the convergence then we have to consider any other method which 
yields faster convergence. It  is well known that Newton Method yields quadratic convergence. 

4. Numerical examples

In this section we will represent some computed examples where we illustrate the performance of 
Iterated Tikhonov with SVD and different root-finding applied to find the regularization 
parameter. We use 1.01   and will test for different values of   such that  0.00001    0.01.   

Example  4.1.   Let consider the Fredholm integral equation of the first kind, 

2

0

( , ) x( ) ( ), 0 ,K d b



         (25) 

where exp() ( ),  ( )K cos   and ( ( .) )2b sinh  This problem has been discussed by Baart [7]. 

The solution of Baart problem is ( ) ( ).x sin   Using the code baart from MATLAB package [8] 

we discretize 25 with 400 orthonormal box functions. This generates the matrix 400 400A R    

and the right-hand side vector 400.b R The matrix generated is severely ill-conditioned with a  

condition number 201.9  10) .(K A    The error vectors 400 e R is modeled by white Gaussian noise  

and we refer to the ratio 
|| e ||

|| ||trueb
 

The relative reconstruction error of the computed solution 
k

x is measured by 

†

†

|| ||
( )

|| ||
k

k

x x
RRE x

x







and the contaminated right-hand side b is obtained by (2). The iterated Tikhonov method with 
Singular value decomposition will be applied with different zero-finders  to evaluate the 
regularization parameter and then find an approximate solution of the least squares problem. 
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Table 1: Example 4.1: Baart test problems using different zero-finders to estimate the 
regularization parameter. The table shows the number of iterations i  for the Iterated Tikhonov, 

the value of the regularization parameter ,i the value of the function ( )i   defined by (21) 

at i and the relative error of the computed approximate solution
i

x with 210 . 

Figure 1: Example 4.1:   Baart test problem: True solution (blue curve), Iterated Tikhonov 
solution Newton zero-finder (black curve) and  Bisection zero-finder solution (magenta curve) 
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Example  4.2.   Let consider the Fredholm integral equation of the first kind, 

2

0

( , ) x( ) ( ), 0 ,K d b



        
(26) 

where       
22 sin( )K( ,  ) = cos( )+cos( ) ,  = sin( )+sin( )  and b( ) = 2sinh( ).

         

The above integral equation is discussed by Shaw [9]. The MATLAB command shaw from [8] is 

used to discretize ( 26) by a quadrature rule with 400 nodes and obtain the matrix 400 400A R   
severely 

ill-conditioned with condition number 191.92 10) .(K A    

 Zero-finder          i  
   Bisection            381 

    Newton to            2 
 Newton to 1/         3 

i  

0.007181915862 
0.004247052065 
0.004247534545 

(x )
i

RRE   

0.0565993 
0.011122377368 
0.008659238096 

Time (s)  

2.872103 
0.163326 
0.178161

Table 2: Example 4.3: Philips test problem using different zero-finders to estimate the 
regularization parameter. The table shows the number of iterations i  for the Iterated 

Tikhonov, the value of the regularization parameter ,i  and the relative error of the computed 

approximate solution
i

x  with 210 . 

Zero-finder 
Bisection 
 Newton to  
 Newton to1/  
 New zero-finder 

i  i  

145  0.0013038516045 
6    0.0000474986787 
4    0.0213515426964 
3             0.0213328928322 

    (x )
i

RRE 

0.022019162953821 
0.015001257763887 
0.009369945382983 
0.038710862654777 

Time (s) 

1.027642 
0.198463 
0.203115 
0.161413 
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2 

Figure 2: Heat test problem: True solution (blue curve), Iterated Tikhonov solution Newton 
zero-finder (black curve) and  Bisection zero-finder solution (magenta curve). 

Table 3: Example 4.4: Deriv2 test problems using different zero-finders to estimate the 
regularization parameter. The table shows the number of iterations i  for the Iterated 

Tikhonov, the value of the regularization parameter ,i and the relative error of the computed 

approximate solution
i

x with 210 . 

Table 4: Tests comparing different algorithms. Left are tests calculated with ITSVD with 
Bisection method as zero-finder and right are tests created with IT. 
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Test problem i  
shaw(400)     2 
deriv2(400,2) 9 
baart(400)  3 
philips(400)          2

( )
i

RRE x 0

.1208 
0.0046 
0.0277 
0.0126 

Time(s) 
0.265 
0.306 
0.5178 
0.167191 

Test problem i

shaw(400)         29 
deriv2(400,2) 32 

baart(400) 8 
philips(400)      28 

( )
i

RRE x 0.

1275 
0.0047 
0.0300 
0.0117 

Time(s) 
1.038077 
1.064888 
0.417362 
0.935753 

Table 5: Tests comparing different algorithms. Left are tests calculated with ITSVD with 
Newton method as zero-finder and right are tests created with IT. 

  The work on [1] motivated us to research and find a better method for regularization 
term estimation. We are showing on table 4 some numerical tests comparing the number 
of iterations needed, the  and Time(seconds)  needed to calculate the solution. We are 
using test problems shaw(400), deriv2(400,2), baart(400), and philips(400) from 
regularization tool in Matlab [8] with  The zero finder used is Bisection method.  
We are showing on table 5 some numerical tests comparing the number of iterations 
needed, the  and Time(seconds)  needed to calculate the solution. We are using test prob-
lems shaw(400), deriv2(400,2), baart(400), and philips(400) from regularization tool in 
Matlab   with   using IT with parameters  and The zero-finder used is Newton method.  
As shown in the numerical tests in table 4, there are cases when IT gives better   but on 
those cases ITSVD do not need any previous knowledge of any other parameter.  For IT 
we need a good approximation of   and   good choice  of  which depend on the matrix    
Further, if we study the results closer we see that the computational time is small in 
ITSVD compared to IT. The number of iterations is small and the accuracy given by   is 
almost the same. 

5. Conclusions and remarks

In this paper we develop a new method combining iterated Tikhonov regularization method 
with Singular Value Decomposition. This new method do not need any previous knowledge of any 
other parameter other than the regularization parameter and compared with the method in [1]  it is 

independent of the choice of the discretization of the derivative operator .L  The discussed method in 

Algorithm 1 is a very good method which finds a good approximation of †x and it is used 
when the matrix   in (1) is not of very large dimension. 

If the question is which zero-finder should be used, then even though it is not easy to give an 
accurate answer for every case, it is reliable to say that Newton method with safe guard is a very good 
method to use since it  yields quadratic convergence and gives good numerical results. 



Proceedings book    ISBN 978-1-78911-007-4 1st ISC – IMIT ,  22nd  - 23rd November, 2019

19 

References 

[1] Buccini A, Donatelli M, Reichel L. Iterated Tikhonov regularization with a general penalty

term. Numerical Linear Algebra with Applications.
[2] Brill M, Schock E. Iterative Solution of ill-posed problems-a survey. Model Optimization in
Exploration Geophysics 1987; 1: 17-37.
[3] Hanke M, Groetsch CW. Nonstationary iterated Tikhonov regularization. Journal of
Optimization Theory and Applications 1998; 98(1):37-53.
[4] Huang G, Reichel L, Yin F. Projected nonstationary iterated Tikhonov regularization. BIT
Numerical mathematics 2016; 56:467-487.
[5] Huang G, Reichel L, Yin F. On the choice of solution subspace for nonstationary iterated

Tikhonov regularization. Numerical Algorithms 2016; 72:1043-1063
[6] Reichel L, Shyshkov A. A new zero-finder for Tikhonov regularization.BIT, 2002; 43:001-004
[7] Baart M. L. The use of auto-correlation for psude-rank determination in noisy ill-

conditioned

least-squares problems IMA J. Numer. Anamysis, 2 (1982), 241-247.
[8] Hansen P. C., Regularization tools: A MATLAB package for analysis and solution of discrete ill-

posed problems Numer. Algor., 6, (1994), 1-35.
[9] Shaw C. B, Jr. ,  Improvements of the resolution of an instrument by numerical solution of an

integral equation J. Math. Anal. Appl. 37 (1972), 83-112.
[10] Donatelli M, Reichel L. Square smoothing regularization matrices with accurate boundary

conditons Journal of Computational and Applied Mathematics 2014; 227:334-349.
[11] Reinsch C. Smoothing by spline functions. II  Numerische Mathematik 1971, 16 pp541-554.



Proceedings book    ISBN 978-1-78911-007-4 1st ISC – IMIT ,  22nd  - 23rd November, 2019

20 

ECONOMIC GROWTH POLICIES AND UNEMPLOYMENT IN ALBANIA: 
ANALYSIS THROUGH KALDOR'S MAGIC SQUARE 

Valter Hoxha1, Majlinda Shehu2, Florjan Bombaj3 

Departament of Economics, Mediterranean University of Albania, 
valter.hoxha@umsh.edu.al, majlinda.shehu@umsh.edu.al, florjan.bombaj@umsh.edu.al 

Abstract 

The structural change of the Albanian economy after the fall of the communist system in 
1991, from a centralized to a liberal economy, generated a “natural” phenomenon of the 
capitalist system, which is unemployment. Although more than a quarter of a century has 
passed, this worrying phenomenon for society is a top priority for the government in its 
economic development policies. Their goal is precisely to reduce the unemployment rate 
through economic growth and labor market development. To solve this problem, the 
dominant economic theory suggests a strong economic growth by keeping under control by 
the Central Bank the inflation rate at 3%. One of the economic laws, namely Okun's law, 
confirms the fact that there is a negative correlation between the rate of economic growth and 
the change in the unemployment rate, although this law always remains subject to 
verification. Economist Alban Phillips, notes through his famous curve that an increase in 
wage inflation generated a decrease in the unemployment rate. The number of variables of 
these models was enriched by the famous economist Nicholas Kaldor with his magic square, 
which in the graphic model puts four variables: unemployment rate, economic growth rate, 
inflation rate or price stability and the rate of trade balance. In the case of the Albanian 
economy, where its characteristics are not the same as those of developed western countries, 
the connection between these four indicators is to be tested. The purpose of this article is to 
assess the impact on the unemployment rate for the last decade, respectively for the period 
1990-2017, of the four macroeconomic indicators presented by Kaldor through his magic 
square. Indirectly, we analyze the efficiency of economic policies (monetary and fiscal), in 
achieving this objective. To verify this connection, we relied on data from the World Bank, 
the Albanian National Institute of Statistics (INSTAT) and from the Central Bank of Albania. 
The results show a weak negative correlation between economic growth and declining 
unemployment. The suggestion we make is an orientation of economic policies in 
encouraging investment in the manufacturing sector as a key factor in the real growth of the 
economy and employment as well as an adoption towards the flexibility of the labour market. 

Key-words: Unemployment, Kaldor’s magic square, economic growth inflation, trade 
balance 
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1. Introduction

In the early 1991s, Albania embarked on the difficult path of opening its economy from a 
closed one to a free market economy. During this period, the country began to undergo a 
macroeconomic reorganization regime where the this process of transition was accompanied 
not only by the transformation of mechanisms and infrastructure of market functioning, but 
above all with the need to develop and create new, economic, legal and institutional 
instruments and spaces in order to increase the allocating and use efficiency of public and 
private resources (Civici et al., 2017). The change in the structure of the Albanian economy, 
during this period, generated a "natural" phenomenon of the capitalist system, which is 
unemployment. Although 25 years have passed, this worrying phenomenon for society is a 
top priority for the government in its economic development policies (Council of Ministers, 
2016). 

Our country in relation to neighbouring countries has a positive trend of employment growth. 
The World Bank1 report on the labour market in the Western Balkans for 2019, and the 
Vienna Institute for International Economic Studies, states that unemployment in the Western 
Balkans has dropped to 15.3 percent from 16.2 percent compared with 2018. According to 
INSTAT (2019)2 data, in the third quarter of 2019, the official unemployment rate in Albania, 
for the population aged of 15 years old and above, was 11.4%. This shows a decrease 
compared to the third quarter of 2018. 

Economic growth has been in the function of foreign investment even though their levels 
have fluctuated over the past few years and are generally low compared to regional standards. 
In many ways, Albania is well positioned to attract foreign direct investment. Ports on the 
Adriatic, and well trained workforce, competitive wages and natural resources are all 
attractive elements for investors3. However, economic growth over the last decade shows a 
conservative economic reality in terms of the real percentage of economic growth compared 
to its potential (Garo, 2018). Since the transition to a market economy in 1991, Albania's 
economy has made impressive progress globally, with per capita income several times higher 
than before the transition. However, measured (conservative) estimates suggest that a 30% of 
the economic activity is informal, while higher estimates range from 50% to 60% of the 
economy (Angjeli & Naqellari, 2018). Another factor is the trade balance, which has always 
been negative, although Albanians working outside Albania strongly influence the economy 
and its economic growth. 

The remittances they send are used more for consumption than for capital investment 
(Naqellari & Angjeli, 2018). The Central Bank of Albania has been able to maintain an 
inflation rate within its target throughout this period (Garo, 2018). 

1
 https://www.worldbank.org/en/region/eca/publication/labor-trends-in-wb  

2
 http://www.instat.gov.al/media/6550/atfp-t3-2019_.pdf  

3
 https://www.umsh.edu.al/d/58/umsh-organizon-konferencen-zhvillimi-i-qendrueshem-dhe-politikat-e-

punesimit-ne-shqiperi 
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2. Theoretical background

To solve this problem, the dominant economic theory suggests a strong economic growth by 
keeping under control by the Central Bank the inflation rate at 3%. One of the economic laws, 
namely Okun's law, confirms the fact that there is a negative correlation between the rate of 
economic growth and the change in the unemployment rate, although this law always remains 
subject to verification (An, et al., 2016). 

Economist Alban Phillips, notes through his famous curve that an increase in wage inflation 
generated a decrease in the unemployment rate. The number of variables of these models was 
enriched by the famous economist Nicholas Kaldor with his magic square (Kaldor, 1971). 

The magic square analyses the four main points of economic policy of a given country (Picek, 
2017, Stoica & Sudacevschi, 2019). According to this theory, the economic literature that 
analyzes topics such as economic growth and income distribution, in order to verify the 
political effectiveness of these parameters, dates back to the period of Adam Smith. However, 
only after World War II, with the spread of Keynesian thought, policymakers began to adopt 
specific goals to determine the performance of its management.  

Although there was no official definition of objectives and goals for an optimal government 
administration, Kaldor (1971) was able to define four goals that were essentially analysed: 
economic growth rate, unemployment, foreign trade, and inflation. Kaldor's work helped 
consolidate the main goals of macroeconomic management and contributed to the analysis of 
economic performance based on the "magic square"; being a graphical representation of the 
numerical values of the four proposed variables. 

Through this research we want to modestly analyse the correlation between these four 
macroeconomic indicators throughout the period of the market economy in our country based 
on the theory of the magic square of Kaldor. Our hypothesis is that the application of a 
monetary policy stabilizing the general price level and consequently keeping inflation within 
the +/- 3% limit has not given an impact on reducing the unemployment rate and also of a 
positive trade balance. 

3. Method

The method used for our study is precisely that graphic of the Kaldor model (figure 1) and 
that of the statistical analysis of time series on the data of the four indicators: 

- Economic growth measured by GDP growth rate or GDP. In this area, the objective of the
State is to favor high growth in the long run.

- Full employment measured by the unemployment rate - The state should directly or
indirectly help create employment.

- Stability of prices that translates into inflation, this means for the State to guarantee the
holding of purchasing power of economic agents by fighting inflation that destroys it.

- The level of the trade balance measured by the balance of payments.
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Figure 1. Kaldor's magic square model in the analysis of the relationship between 
economic growth, inflation, trade balance and unemployment rate 

The data used in our analysis were obtained from INSTAT, the Central Bank and other 
sources from reliable national and international institutions such as the IMF or the World 
Bank. The presentation of the results is in the form of graphic visuals and statistical analysis. 

4. Findings

The analysis of the four macroeconomic indicators of the Kaldor model for the Albanian case 
shows another reality. The World Bank's data figures, which are the same as those of the 
Bank of Albania but also those of INSTAT, which are reliable sources (figure 2), show a 
controversial evolution, especially in the early post-communist years. 

Figure 2. Evolution of four macroeconomic indicators in%, in Albania, for the period 
1990-2017 
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Source: Author’s elaboration 

In 1991, we have a high increase in the inflation rate of 100% and it decreases to 7.8% in 
1995. Then, this rate rises again by 33% in 1997 and then decreases again during 1995-1998. 
Undoubtedly, the first growth is labelled as a hyperinflationary period where our country 
passed from a centralized economy to that of a market economy with a high depreciation of 
the local currency. Meanwhile, the second increase in 1997 is classified as stagflation because 
we have a 33% increase when the GDP growth rate is in negative terms of -10.8%. This also 
coincides with the period when our country is experiencing the biggest financial crisis and the 
loss of a large financial capital of more than 1 billion dollars. Starting from 1999 to 2017, we 
have a stability of the inflation rate where the average has been 2.4%. 

As for the economic growth indicator, we see a decline in the first years of the system 
change. This decline was very large in 1992 by almost 30%. Then, in 1993, we see that the 
country's economy starts and grows significantly, reaching 9.6%.  

During the following period, economic growth fluctuated where due to the financial crisis it 
fell in 1997 with a negative sign of 10.8%. After this period, we have only economic growth 
which reaches the maximum in 1999 with 13.5% and, from 2000 to 2017, with an average 
increase of 4.3%. The evolution of the trade balance is different. We see that apart from 1993, 
for all the other years it remains negative. Thus, the years where it is most problematic are 
1992 with -14.7%, 1997 with -11.5% and starting from 2007 to 2017, the rate of this balance 
is on average -11.8%. 

Our analysis lies in the unemployment rate. All three of these macroeconomic performance 
indicators should directly affect the change in the unemployment rate. But although these 
indicators in the first post-communist decade, oscillations are observed, throughout this 
period, we see that this rate does not change much except in 2001 where we see an increase 
of this rate to 22.7%.  

However, if we remove this year, we will have an average annual unemployment rate of 
14.4%. If we present some of these values that are significant in Kaldor's magic square 
(figure 3) we will see that although we have economic growth or rising inflation, according to 
economic theory whether neoclassical or Keynesian we would have an impact on the 
unemployment rate. 
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Figure 3. Presentation of Kaldor's magic square between economic growth, inflation, 
trade balance and unemployment rate, in the case of Albania: the period 1990-2017. 

Source: Author’s elaboration 

Thus, in all four cases that we have visualized in figure 2, we have a high economic growth, 
but also that are characterized by a high inflation for the first two cases. For 1996, we see that 
the unemployment rate has an economic growth of 9.1%, a negative trade balance -3.2%, a 
high inflation of 12.7%, and then the unemployment rate is 14.4%. Normally this should have 
been lower than in previous years. Similarly, in 2002, we have an economic growth of 4.2%, 
a negative trade balance -9.2%, a high inflation of 7.8%, and then the unemployment rate is 
14.8%. Even for the years 2008 and 2017 we have almost the same interpretations of results: 
an economic increase above the inflation rate of 7.5 and 3.7% respectively versus 3.4 and 2%, 
which should be accompanied by a decrease in the unemployment rate but which remains in 
between 13- 14%. 

To better see this link between economic growth, inflation and unemployment rates, we 
analysed the time series for the entire 1990-2017 period. As shown in figure 4 below, this 
connection is almost non-existent, so in other words we do not have a correlation between 
these two variables. The coefficient of this related R = 0.1 is insignificant. 
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Figure 4. The correlation between the unemployment rate and economic growth, 
showed in%, for the period 1990-2017 

Source: Author’s elaboration 

Regarding the impact of the inflation rate on the change in the unemployment rate, we also 
see that the correlation of this relationship is very weak, or the coefficient R = 1E - 5 is totally 
insignificant (figure 5). 

Figure 5. The correlation between the unemployment rate and the inflation rate, showed 
in%, for the period 1990-2017 

Source: Author’s elaboration 

From these results we can draw that the neoliberal theory applied after 1992, did not give the 
expected results. Although we had economic growth or an inflation rate controlled by the 
Central Bank, especially after 2000, we do not see an impact on employment growth or the 
reduction of the unemployment rate. The preservation of the local currency from devaluation, 
and especially after the 2008 crisis, has negatively affected domestic production and the trade 
balance. The Albanian economy has become dependent from imports. Consumer spending, 
investment or government investment does not converge into increased employment, as some 
of it comes from imported goods. 
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Thus, in terms of reducing the unemployment rate, structural unemployment should be seen 
as a priority. Although economic conjunctures have been improved by the government, 
usually in the developed countries, unemployment is seen as the cause of the delocalization of 
firms, or the replacement of labour by robots with technological progress, although many 
scientific studies oppose this impact. But in Albania, structural unemployment must be seen 
in other factors related to the flexibility of the labour market. Seeing that this market is not 
stable, the number of layoffs of employees for firms and companies is high (labour code and 
legislation on it). Added to this cost is the incompatibility of the qualification of employees 
with the workplace. Thus, in the era of information, many firms lack the skilled workforce 
with information technology competencies. 

5. Discussion and conclusion

Macroeconomic policies throughout the period we analysed, have not given satisfactory 
results in increasing employment. The results show a lack of correlation to these indicators. 
Kaldor's magic square is always a good way to see this connection and use it as a decision-
making analysis. Undoubtedly the limits of this study lie in the reliability of the information 
analysed. In Albania, since the change of the communist system, the statistics are of low 
reliability not only by the country's economic agents but also by reliable international 
stakeholders. This is also due to the fact that the statistics produced by INSTAT do not 
include the informal economy or illegal employment. 

We recommend appropriate policies where all four macroeconomic performance indicators 
are organically linked. So, to solve this problem, we recommend evaluating value chains that 
recruit and facilitate their professional reconversion. But also the government should generate 
a greater insurance of persons with unemployed status by facilitating the flexibility of firms to 
recruit and license this category. However, prescriptions should not be limited to structural 
unemployment interventions, because unemployment also increases due to the deterioration 
of economic conjunctures. According to the Keynesians, we need to reboot the households’ 
consumption and investing in firms to reduce taxes in order to increase production and 
therefore increase employment. But the problem here is that the Albanian economy is based 
mainly on imports and therefore the neoclassical thought is dominant. According to this 
theory, since most goods and services are produced at a lower cost and come from countries 
like China or other countries where labour costs are too low, the best way is to reduce labour 
costs by reducing the percentage. of social and health contributions and, limiting wage 
increases. 
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Abstract

The object of this analysis will be the IS-LM Model (IS curve) derived from Dornbusch, 
Fischer, Starts(D,F,S) and the Keynesian Cross, from which this model is derived. This model 
will be analyzed: firstly, related with the Cost-Volume-Profit Model (CVP) and secondly 
with the investment curve on the Keynesian Cross. The CVP model does not aim to 
determine the equilibrium level of a product, but to determine in which unit of production, the 
profit is zero. Also, the purpose is to determine how fixed and variable costs are transferred to 
the cost of the product. In consideration is taken a manufacturing sector, costs of producing a 
particular product, which has a certain value, a use value, a certain utility. The Keynesian 
Simple Expenditure Model is the opposite of this model; it is not a production model but a 
consumption model, it does not create a product but destroys the product. Through this 
model, macroeconomic equilibrium is created. On the Y axis are the autonomous costs and 
revenues indexed by the marginal propensity to consume. On the X-axis is real GDP. The 
equilibrium is still narrowed down to two investment-saving elements. These limitations 
make the model incorrect. The model does not represent the real balance of the economy. It is 
inapplicable. From its application the conclusions are incorrect. This has also affected the IS 
curve model. Investments, in this model, are taken not autonomously but depended to interest 
rate. The conclusion of the analysis is: the Cost-Volume-Profit model cannot be fitted to the 
Keynesian Cross model. Adaptation derives an incorrect equilibrium model, and 
consequently, models built on this basis are also incorrect. Also incorrect are the conclusions 
drawn from the analysis of these models. The method used is the method of analysis and 
synthesis, of comparison, statistical methods, etc. 
Keywords, investments, equilibrium model, IS-LM curve, AD-AS curve, Keynesian Simple 
Expenditure Model, loans, deposits, GDP, etc. 

1. Introduction
The IS-LM equilibrium model was originally built by Hicks-Hansen4. These authors

constructed the model based on the savings-investment indicators used in the Keynsian 
equilibrium model, and the real GDP indicator. Their aim was to observe the impact of 
monetary policies on the economy, using the Keynsian model's conclusion that the economy 
is in equilibrium when I = S. 

The first indicator is the Savings indicator, which we identify with Deposits in national 
currency. It is denominated in national currency in order to see the effect of the Central 
Bank's monetary policy that affects the monetary market through the base interest rate 
(REPO). The increase in deposits is related to the growth of the credit base, so the larger the 
amount of deposits, the greater the possibility of lending, 

4
 John R. Hicks (1904-1989) and Alvin Hansen (1887-1975), Hicks and Hansen's theory, is known as the Hicks-

Hansen theory of interest. They have built the IS-LM macroeconomic equilibrium model. 



Proceedings book    ISBN 978-1-78911-007-4 1st ISC – IMIT ,  22nd  - 23rd November, 2019

30 

and the opposite, the smaller the amount of deposits, the lower the possibility of lending. The 
savings indicator, according to Hicks-Hansen, has a positive relationship with the income 
indicator (Y). This link is reflected in the IS model they have built. 

The second indicator is the Loan indicator that we identify with the Investment indicator. 
This indicator is also taken in national currency (All) in order to see the effects of the Central 
Bank monetary policy. Loans are linked to increased output because they are linked to 
increased investment. Increased investment increases capital stock. Increasing capital stock 
increases output. In the Hicks-Hansen model, the investment indicator was taken with a 
negative relation to the interest rate. 

This model, despite its limitations, which are not the subject of this study, is more 
representative of the monetary policy effect, compared to models built by other authors. 

This paper will analyze the IS Model built by Dornbusch5, Fischer6, Startz7.  
The idea of this model was taken from Keynes's General Theory, published in 1936. This 

idea was developed by other authors such as Dillard, Hansen, Samuelson, etc., and was built 
the Model, called the Keynesian Simple Expenditure Model, or Keynesian Cross. This theory 
and this model, along with classical theory, have been studied and continue to be studied in 
all countries, and in all universities of the world. Hundreds of studies have been done based 
on this model, studies are underway and studies will continue. This paper aims to prove that 
the Keynesian Model of Equilibrium, built by Keynesians on the basis of Keynesian theory, is 
untrue, and consequently the models based on it are wrong. 

The Keynesian Equilibrium Model and the theses raised on it form the theoretical basis 
for supporting government spending. In this theory, government spending is just as important 
to the growth of the economy as investment.  

The paper notes, that this is not true, but it is required to be true by applying the 
Keynsian Expenditure Model, which, in a growing economy, assumes absolutely always the 
total expenditure (AE) curve, below the total revenue curve (Y). Government spending is 
necessary, but to apply a new model of equilibrium, which truly represent the market and the 
economy. On the basis of the analysis comes to an important conclusion; The Keynsian 
model is flawed, improperly constructed, out of economic logic. 

It should simply remain as an effort, as a good wish, to create an equilibrium model. It 
has not been applied to any country in the world because it has so many abstractions that it 
makes the model wrong and not representative of the economy. We have not seen any such 
model, built with concrete data on the economies of different countries. This model should 
remain in the history of economic thought because has come the time for a revision of world 
macroeconomic thinking, revision of monetary policy, in the context of financial markets of 
21st century. 

2. Which model was considered to construct the Keynesian Cross Model?
In General Theory John Maynard Keynes did not build any Graphic Model, did not build

any figure to reflect the conclusions of his ideas. He has done some analyzes and used some 
common mathematical formulas, often expressing the same indicator in two forms but 
interpreting them as two different indicators, or interpreting one indicator in both 
microeconomics and macroeconomics. We will analyze Keynes's General Theory in another 
study. Here we will focus on the models built by neo-Keynesians after him that have been in 
dozens. Neo-Keynesian models are constructed according to the judgments of different 
authors, in their own way of interpreting Keynesian concepts. Generally, they have taken into 
account Microeconomic models. They have extended concepts of microeconomics to 
macroeconomics, in a static way, according to the interests of the purpose they had to 
achieve, in support of the thesis they wanted to prove. Keynes did this first with analysis and 

5 Rudinger Donbursch. Co-author of the text "Macroeconomics". Eleventh Edition.2011 
6 Stanley Fischer. Co-author of the text "Macroeconomics". Eleventh Edition.2011 
7 Richard  Startz. Co-author of the text "Macroeconomics". Eleventh Edition.2011
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some simple mathematical formulas, then he was followed by other economists with 
graphical models. 

In Keynesian theory the main economic model is the Keynesian Cross Model, or the 
Simple Expenditure Model. The model assumes that when AD (aggregate demand) = AS 
(aggregate supply) the economy is in equilibrium, and this is reflected in curves I and S, when 
I = S the economy is in equilibrium. A number of other models derive from this spending 
pattern. From the Keynesian Cross Model is derived the Aggregate Demand Curve Model, in 
the AD-AS Equilibrium Model. Derived the IS Curve, in the IS-LM equilibrium model, 
according to D,F,S. Is derived the IS curve from the equilibrium of I and S according to the 
Hicks-Hansen Model. Is derived the IS-LM model from S-I and NX, according to Mundell-
Fleming. 

The problem is: where are based the other post-Keynes authors who built the Keynesian 
Cross Model? Were they wrong in relying on a production model? What are the features of 
this model? Why can't a consumption model be applied based on a production model? What 
are the mistakes? Why can't interest rate impact autonomous investment, etc? 

2.1 What is a CVP Model? In our opinion, to building the Keynesian Cross is used the 
Microeconomic Model of Total Cost Curves, Total Income and Total Product. This is a 
mistake that has had negative consequences on economic analysis and conclusions, at all 
times, since its creation. 

The Model of Total Cost Curves, Total Income and Total Product are analyzed on the 
topic Cost-Volume-Profit or CVP. This analyze is called; dead point analyze, break point 
analyze (BEP, Break Even Point) or parity point analyze. Here, in these analyzes are 
determined the reasons why it serves, and what are its advantages. 
 (Salvatore D, 1989. Pg.364). “Cost-volume-profit or dead-point analysis examines the 
relationship between total incomes, total costs and total firm profits at different levels of 
production. Cost-volume-profit or dead-point analysis is often used by business executives to 
determine the volume of sales required by the company at the point of death, and the total 
profit and loss at other sales levels ”. 

This model serves managers in their current and prospective work. Specifically through 
this analysis: 
- Managers determine production units where total income equals total costs, where economic
profit is 0. -To look how total costs vary in different production volume alternatives. -
Determine for each unit of production the total income, total expenditure and total profit. -
Determine the unit of production where profit is maximized, by the difference between total
income and total expenditure. - Determine fixed unit costs, TFC /TC ratio, TC/TVC, DOL
operating lever indicator, etc. - In terms of average costs determine price, production method,
production structure, distribution channels etc. - Allows the firm to operate on a budget to
meet production obligations. - The firm can compare income and expense indicators with
those of other competing firms. - Allows the firm to continue the analysis by focusing on the
most important items.

This model takes into account several definitions: 
- The variable cost per unit (AVC) is assumed unchanged. It only changes if we add in the
variable factors. - Total Fixed Cost (TFC) is assumed unchanged for short-term. - The
product is supposed to be all sold. - The price is fixed. - Tax application is not considered. -
Market structure is taken as "Pure Competitive Market". - The firm will produce only one
type of product.

2.2 What is the BEP model from which the Keynesian Cross was built? 
We construct the TR, TC curves related with Q to perform the Cost-Volume-Profit analysis 
(CVP = Cost-Volume-Profit). 
Fig N0.1  The curves of total revenue and expenditure. Break-Even-Point 
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(a)          (b) 
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Symbols are used in the diagram and formulas. 
TR = Y = Total Income, TC = Total Cost, TFC = Total Fixed Cost, TVC = Total Variable 
Cost, 
C = Total consumption expenditure for goods and services. Td = Direct tax. Ḡ = Autonomous 
government spending. Ĉ = Autonomous consumption expenditure. Ā = Total autonomous 
expenditure. Ī = Autonomous investment. BEP, dead point, breaking point. AD = aggregate 
Demand. AS = Aggregate Supply. G = Government spending as part of GDP. I = Total 
business investment. L = License, F = Fine. AR = Average Revenue, MR = Marginal Income, 
AC = Total Average Cost, AVC = Average Variable Cost. MC = Marginal Cost. MPC = c = 
Marginal propensity to consume. b, θ = Investment sensitivity coefficient against i. i = 
nominal interest rate. NBI = REPO = Base Interest Rate. IS = Investment and savings curve. 
The equilibrium curve of goods and services in relation with the interest. t = Tax rate. 
(NX) ̅ = autonomous net export. 

In part (a) of the figure, on the Y-axis, are set the Total Costs curve (TC) and Total 
Revenue Curve (TR). On the X-axis are the output units (Q). Total Revenue Curve is for a 
Pure Competitive Market, where P = AR = MR. Total Revenue Curve in a Monopoly Market 
is a curve. Total Revenue Curve (TR) is not a right-angle halve, although it starts from the 
origin. The Total Cost Curve consists of, the Total Fixed Cost Curve (TFC) and the Total 
Variable Cost Curve (TVC). 

TVC = costs that increase as production increases or decreases as production decreases. 
TFC = all costs are included which do not change with the change of the product, do not 

increase with the increase and do not decrease with the decrease, they remain fixed.  
TC = TVC + TFC. In Figure 1, point B and D are the points where TR = TC, where AR 

= AC, that is, total revenue equals total costs, average income equals average costs. At these 
two points Economic Profit is zero. These points are also referred to as points of indifference, 
or "Break Even Point" = dead point, parity point, break point, etc. At point B the economy 
separates from negative profit, while at point D separates from positive profit. 

The firm that results in a positive profit must produce between point B and point D. 
Between these two points, there is the amount that the firm must produce to maximize its 
profit. This point is in that unit of production, where the difference between total revenue 
(TR) is greater than the amount of total expenditure (TC). This point coincides with the 
vertical segment, the longest between the two TR and TC curves. This point is found by 
subtracting a tangent to the expenditure curve (TC) parallel to the revenue curve (TR). This 
means that profit is maximized in that unit where Marginal Income equals Marginal Cost, or 
MR = MC. In this way the equilibrium of the firm is not set at point B or D, but is placed 
where the firm maximizes its profit, at point C, where the expenditure curve (TC) is further 
from the revenue curve (TR). 

Part (b) of the figure shows the partial scheme of the BEP, only with point A. This part is 
separated to show that the Keynesian Cross, or the simple Keynesian Expenditure Model, 
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which is a macroeconomic model, generalizes expenditure and income in economic scale, 
takes precisely in consideration this model, which is a Microeconomic Model. 
What features does the CVP Model have? 

1. It is a production model and not a consumption model; economic factors(labor and
capital) are spent on a given production. 

2. The Total Revenue Curve is not half angle of 90o, but an ordinary slope curve.
3. The Y-axis reflects Total Revenues and Total Costs in cash, while the X-axis reflects

units of production rather than cash. 
4. The space from the X-axis to the point of intersection of TR with TC represents; on

behalf of expenses, subtraction of total fixed costs and variable costs; on behalf of revenue, 
production multiplied by fixed prices. 

5. In zero production units, there are fixed costs only, while in every other production
unit there are fixed costs and variable costs. This means that output growth is not created by 
multiplying fixed costs by a multiplier. Here we can calculate an indicator, the amount of 
total costs in relation to fixed costs. Total costs over fixed costs give us total costs per unit of 
fixed costs. We can name this indicator as we like, but that does not mean that production is 
increased by turnover, but that production is increased by the increase in variable costs. So 
even at BEP (TR = TC) point there are fixed costs and variable costs. 

6. In this model, where the firm results in profit, the total expenditure curve should
always be below the total revenue curve. Absolutely TC should be smaller than TR. 

It is precisely these features that make it impossible to apply this model to the 
equilibrium Keynesian model. 

2.3 Defining the Concept of Fixed Costs. It is very important to classify Fixed Costs by 
different authors. The classification of production costs is done in several ways. These 
definitions have evolved a little over time, as have the operations in accounting. The classics, 
the Marxists, the Keynesians, etc have spoken of the expense. For expenses studies and 
classifications continue till today. They are generally grouped: by the way they are spent on 
product costs, by surplus value, etc. We will present these concepts according to different 
authors, because interpretation is important in building graphs and in determining the unit 
where profit is maximized. 

Marxists have analyzed expenditure in order to determine the source of the surplus value. 
They have defined living labor and materialized labor and have determined that the surplus 
value, or profit, derives from living labor and not from materialized labor. Materialized labor, 
in the form of tools and objects, is putted into production and exits from with the same cost. 
In this way the only source of profit is the living labor. Other economists differentiate 
expenditures into fixed and variable, where labor is included in both. This difference of 
expenditure grouping has its effect on the determination of the derived costs such as AVC, 
AFC and MC, on the basis of which a series of economic analyzes, are performed. 

Below we will quote some authors. Their determinations on fixed costs and BEP. 
Some authors call the point where the revenue curve intersects with the expense call the dead 
point. 

 “Level of income at the point of death: after referred to as the level of equilibrium 
income; the point at which consumer spending is exactly equal to income. This is often 
illustrated by the point at which the consumption function intersects the line at 450 angle, in 
the income and expenditure model. Above this point consumption is lower than income, 
meaning savings: below this point consumption is greater than income, meaning non-saving”. 
(Shim K.J. and Siegel J.G.1995. Pg. 39) 

Death Point Analysis. “A technique used in evaluating a decision that takes into account 
sales income and costs and determines the level of sales at which the business will begin to 
profit. If this level is well below the expected level of sales, the decision is thought to be less 
risky than it otherwise would be.” (A Dictionary of Finance and Banking. Pg. 54). 
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In another dictionary the concepts of fixed and variable factors are given, but the concept 
related with Macroeconomic is also given. Specifically: “The costs of producing a good can 
be divided into two main parts. FIXED COSTS are those that remain the same for the firm 
even though many goods are produced, e.g. fixed capital interest, factory maintenance, etc. 
VARIABLE COSTS vary with the number of units of commodity produced, e.g. raw 
materials for goods, labor to produce them, etc. From a cost calculation point of view, the 
volume point of death is the one that provides coverage of all fixed and variable costs, given a 
given selling price. 

It is precisely in this dictionary where is explained the pattern of turning this expenditure 
model into a Macroeconomic model of equilibrium between aggregate demand and aggregate 
supply. 

The point at which consumption is exactly equal to income as illustrated by the point at 
which the CONSUMPTION FUNCTION intersects 450 line of the INCOME-EXPENDITURE 
model. Below this point consumption is higher than income, which is a NON-SAVING 
condition; above this point consumption is lower than income, which is a SAVINGS condition 
(The Myth Dictionary of Modern Economics.1992. Pg.44) 
 “Costs associated with fixed factors are called fixed costs. Fixed cost is the cost that does 
not change with the change in production.” (Arnold S.R. 1998. Pg.156) 

The point of death. ”The product at the breaking point is the amount of product in which 
the total income equals the total cost such that the firm earns normal profit but not economic 
profit.” (Orley & Amos. 1987. Pg. 414) 
“The Keynesian Cross. The graph containing the Keynesian aggregate expenditure line is 
used to illustrate the balance between aggregate expenditure and national output. The 
Keynesian Cross contains the essence of Keynesian economics.”(Orley & Amos. 1987.Pg. 
242) 

"Equilibrium. The situation in which opposing forces exactly compensate each other and 
there is no tendency for change. In macroeconomic terms, equilibrium is achieved when the 
aggregate costs of national production are equal to the amount of national product produced. 
..” (Orley & Amos, 1987.Pg. 242) 
 “Autonomous government purchases are purchases from the government sector that do 
not depend on the current level of production and national income...”  (Orley & Amos,1987. 
Pg. 226) 
 “Autonomous investments are investment costs that do not depend on the current level of 
product and national income...” (Orley & Amos,1987. Pg. 214). 

(Lipseey G.R, 1992 ,Pg.183). “They are those costs that do not change with 
production; they will be the same whether production is 1 unit or 1 million units. These costs 
often refer to "overhead" or "unavoidable costs". The specific of this determination is that 
Lipsey also determines the general expense group as part of the fixed costs.  

(Henderson & Poole, 1991. Pg.250) "Total fixed costs are the costs of the opportunity 
of fixed inputs, such as structures and machines" . The authors in this definition state that 
fixed costs are the release on the cost of products of fixed inputs, so fixed costs are an 
expression of fixed capital.  

(Roger A. Arnold. 1998. Pg.155). "Fix Factor, An input whose quantity cannot be 
changed as output changes in the short term.". 

(Samuelson A.P, Nordhaus D. Ŵ.1855. Pg.462). "Fixed cost" represents the total of 
dollars spent that continues even to be spent when zero output is produced. This is a sunk cost 
that is completely unaffected by any change in Q ... Fixed costs (sometimes called "overhead 
costs" or "sunk costs", represent costs that the firm has to pay even if it does not produce any 
products." … “Example “fixed costs” include bond interests, rents and directors' salaries.” 
(Samuelson A.P, Nordhaus D. Ŵ.1855. Pg.478). Authors herein in fixed costs include sunk 
costs, in addition to overhead costs. 



Proceedings book    ISBN 978-1-78911-007-4 1st ISC – IMIT ,  22nd  - 23rd November, 2019

35 

(Schiller R. B. 1986. Pg.416). ”Cost of production that does not change when the rate 
of production is changed - e. g., cost of basic equipment”. The authors relate fixed costs to 
enterprise equipment. 

(Mankiẇ N.G, Taylor P.M. 2016. Pg.370). ”Fixed costs. Some costs do not change 
with the amount of output produced. They are caused even if the firm does not produce at all 
"..." costs that do not change with the quantity of product produced ". 

(Brue McK.2002. Pg.421.). “Fixed costs are those costs that do not, in total, change 
with changes in production. Fixed costs are associated with the very existence of a firm and 
therefore must be paid even if its output is zero.  Such costs are rent payments, interest on a 
firm's debt, part of the depreciation of equipment and buildings, and insurance premiums; 
they do not increase even if a firm produces more.” The author, besides defining the concept 
of fixed costs, also gives some concrete names of these costs. 

(BROŴNING K.E & BROŴNING M.J.1986. Pg.196). “Total Fixed Costs (TFCs) 
are the costs incurred by firms that do not depend on the output to be produced. These costs 
are associated with fixed factors of the firm that cannot change in the short term, usually 
machinery and equipment. They include return of own capital (depreciation), fire insurance, 
property taxes”. In addition to the general concept of fixed costs, the author gives concrete 
examples of them. 

(FRANK H. R. 1994. Pg.350). “The fixed cost does not change in the short term from 
the change in production level. … Other examples of fixed costs include property taxes, 
insurance payments, interest on loans, and all other payments that the firm has contracted in 
the short term that does not change with production change”.  

(Bernier B, Vedie Louis H. 1995. Pg.76). “Fixed Total Cost. It is the sum of the costs 
that do not change with production, for example all capital-related costs (depreciation, 
interest, insurance, taxes, etc”. 

(Stiglitz J.1999 .Pg. 185). "The costs associated with factors that do not change with 
the change in production are called fixed costs". Firm will also pay: "If it does not produce or 
produce at maximum capacity, the firm faces the same fixed cost" . 

The conclusion of all citations by various authors is: Fixed costs represent fixed 
factors. There is no production without fixed cost. Fixed costs are not an aim in themselves, 
but they are transformed into production. They are made to produce a particular product and 
not to consume, not to annihilate a particular product. From them is realized production, is 
not consumed production. It is the production first to assume this type of expenditure, no 
matter how it discharges its value into production. Fixed costs are those costs that do not 
change with the change in production. Fixed costs exist, in the same magnitude, for certain 
periods of time - until the full value of the facility or machinery is discharged. Fixed unit 
costs represent the discharge of total fixed costs in the form of quotas for a given period of 
time. Fixed costs are passed on production by being discharged over the amount of units 
produced, over periods of time that have been determined. Thus, the more units of production 
are realized, the lower the fixed unit cost. In this way the cost of the product generally 
reduces the fixed cost as well. In this group fixed costs for a given period (usually 1 year) are 
mentioned; annual depreciation quota of production buildings, depreciation quota of 
machinery and equipment, insurance quota, property taxes, land taxes, taxes and obligations 
excluding income taxes, annual interest rate quota, annual payment quota for Television, 
cleaning quotas, Chamber of Commerce registration quotas, non-production fixed 
administration salaries, marketing quotas, production-independent contract quotas, sunk 
costs, external consultants when not affiliated with sales, different rents, heating costs, 
usually central, etc. 

All these, and others of this nature, are collected and discharged onto production units. 
The quantity Q where TR = TC is found by the formula: 

 This formula is derived from the equation TR = TC. We break down 

total revenue and expenses and we will have TC = TFC + TVC. TVC = AVC * Q and TR = P 
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* Q. Q * P = TFC + AVC * Q and beyond Q * P-AVC * Q = TFC, Q (P-AVC) = TFC. Here
TR and TC are expressed as a function of production, one through price and the other through
a variable average cost. Such an expression is normal because it is a production process. Here
is the total cost with fixed and variable costs. There is no gap to insert any other elements. If
we divide side by side with Y = TR we get Y / Y = TFC / Y + TVC / Y, 1 = f + v. This
indicates that the realization of the revenue unit requires fixed and variable expenses, in
certain ratios, f and v. The question is Can the product be realized by eliminating one of these
cost groups? The answer is no. If we exclude fixed costs or variable costs there is no
production.

Production cannot be accomplished by simply multiplying the fixed costs by a 
multiplier. 

The work in this model is a factor that materializes other factors in the value of 
production, in the utility of goods. Labor cannot be replaced as a factor in product creation, 
with consumer spending as a factor in eliminating the product. L (expense for purchasing 
labor) is different from C (expense for consuming finished goods). In this paper we will argue 
why L is different from C. 

The production curve starts from the origin of 0. Thus the firm begins the activity with 
a loss. Constantly increasing variable costs increases production. In this way, the increase in 
variable costs increases production by materializing fixed costs into realized output. Without 
variable costs there is no production, there is no production growth, consequently no income. 
They grow steadily until the firm maximizes its profit. 

The firm's expenditure curve cannot represent the aggregate expenditures or aggregate 
demand curve. It represents the amount of expenditure needed in each production unit to 
achieve a certain level of income. This curve is below the revenue curve. If it is high as in the 
first part, up to BEP, the firm loses. 

3. How is the Simple Keynsian Spending Model constructed?
D, F, S aim to build the model of an equilibrium economy, considering it as a point of

equilibrium, the point where the Aggregate Demand Curve (AD) intersects the Aggregate 
Demand Curve (AS). At this point where total expenditure equals total revenue AE = Y, also 
I = S. In building their model they were based on the Simple Keynsian Spending Model, or 
the Keynsian Cross. This model was built before them by Dillard8 and Hansen9. 

Some abstractions have been made in the construction of the Simple Keynsian 
Expenditure Model. 

- Equal: Gross Domestic Product, GDP = GNP = Gross National Product, GNN =
National Income, NI = Personal Income, PI. All of these indicators are marked with Y. With 
Yd the Personal Income Available is marked. It is obtained by subtracting the total revenue 
Y- (Td (direct taxes) + L (patent licenses etc.) + G (fines). Yd, by model, is the income that
can be spent on consumption and savings, or on consumption and investment.

-Government expenditure is assumed autonomous and is denoted by .
-Investment costs are assumed autonomous and are marked with Ī.
-The EX-IM external sector has been eliminated.
-The monetary market, labor market, foreign market, etc. have not been taken into

account. 
D, F, S have included in this simple model, the effect of monetary policies, by incorporating 
the interest rate, turning Investment from an autonomous aggregate to an interest rate 
dependent aggregate. The material will also analyze the investment group, which is the basis 
of building the IS-LM Equilibrium Model. 

8
 Dudley Dillard(1913.-1990, 77 years). His main book, "The Economics of John Maynard Keynes," (1948). 

9 Alvin H.Hansen. (August 23, 1887 – June 6, 1975), contributions to IS-LM model.
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3.1 What is the way of building IS curve, from D,F.S? 
The authors emphasize “From equation (2) we see that an increase in the interest rate 

reduces the aggregate demand for a certain level of income, because a higher interest rate 
reduces investment costs. Note that which is unaffected by aggregate demand, income level 
or interest rate, comprises a part of investment expenditure, and precisely . As mentioned 
earlier,  is the autonomous component of investment spending, which is independent of 
interest rate (and income)”. (Dornbusch - Fischer-Startz, 2011). 
In their conclusions the authors are based on the relationships of the following indicators: 

  (equation 2) 

By making this assertion on autonomous investments , the authors detach these 
investments from the growth of National Income, that is, from the growth of Gross Domestic 
Product. This implies that both GDP growth and GDP decline will not affect autonomous 
investment, so even if the stock of investment increases as output increases they will not 
change. They are also detached from interest rate dependency. This assumption on the 
independence of autonomous investments from interest rate disconnects them from the effect 
of central bank policies operating in the monetary market through the Base Interest Rate (BIR 
or REPO, repurchase agreements). Thus any decrease or increase of the BIR will have no 
impact on the increase or decrease of the Autonomous Investment  Its action may have an 
impact on increasing or decreasing non-autonomous or general I investments without 
including autonomous investments. (Orley M. Amos, Jr.1987. Pg.214). “Autonomous 
investment is investment expenditure that does not depend on the current level of national 
income and production.”. 

In this way, every action of the Central Bank will have an effect on the commercial 
banks' interest rates, the deposit rate in All and the loans rate in All, but not on autonomous 
Investments. BIR decrease from Central Bank's will either increase or decrease the Deposits 
stock (savings) but will also decrease the interest rate on loans in All, resulting in an increase 
in the annual stock of loans (investments) in general. Increasing these investments will affect 
production growth. In this way, the Central Bank does not directly affect the growth of loan 
stock but indirectly, through the transmission effect, from the BIR to i and consequently to the 
loan stock. 

The use of loans for direct investment is one of their uses because they can be used in 
other non-investment related ways. This, of course, will also affect the extent of economic 
growth. 

Of deposits             ↓↑deposits stock 
In trasmission connections BIR  ↓  AE aggregate 
expenditure. 

Of loans                   ↓↑loan stock 

This reflects the relationship between the two policies, the policies of the Central Bank that 
are related to its objective of "achieving and maintaining price stability" and, on the other 
hand, the policies of the Commercial Banks, which are related to maximizing their profits. In 
this way, Commercial Banks do not always reflect, and to the same size, the change that the 
Central Bank makes to the REPO rate. Commercial Banks aim for their objectives and not the 
objectives of the Central Bank, aim at maximizing profit, expanding product markets, etc. 
Commercial banks decrease the interest rate on deposits more than they reduce the interest 
rate on loans. They maintain the magnitude of the difference between these two interest rates 
because it is directly related to their profits. 

In the Albanian monetary market, the euro and the dollar circulate freely, covering for 
over 50% of total deposits and loans. Given this position and the government's need for 
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money to cover its deficit, Commercial Banks are destined for the money, buying government 
debt instruments, Bonds. In this way they are less interested in decreasing the interest rate on 
loans in All. The interest rate on loans in euro is much lower than the rate on loans in All. 
This also derives from the European Central Bank Interest Rate which is less than 1. 
The authors (Dornbusch-Fischer-Startz, 2011) construct this figure, which is also the IS 
model: 

Fig.N0.2 Derivation of the  IS curve. 

The figure, by the authors, was constructed by this judgment: 
“For a given level of interest rate, let's say i1, the last term of equation (2) is a constant (bi1) 
and in Figure 10-5a, we can draw the aggregate demand function… but this time with an 
ordinance at the origin . The equilibrium level of income earned in the usual way is Y1 
at point E1. Since the level of income equilibrium is derived for a given level of interest rate 
(i1), at the bottom of the figure we plot this equation (i1, Y1) as point E1. This gives us a point, 
E1, on the IS curve, that is, a combination of interest rate and income that cleans the 
commodity market.” (Dornbusch-Fischer-Startz, 2011) 

Once the authors have fixed this point, above the IS curve, as the equilibrium point, 
they ask to construct another equilibrium point. This leads them to merge the two and form 
the IS curve. 

They find the other point of equilibrium using the interest rate. Here comes another 
question. Which interest rates will consider, the Central Bank BIR = REPO or (i) nominal of 
Commercial Banks? Given this rate we cannot include all the elements of the two curves in a 
graph, in a model. In our opinion, the BIR, which expresses the Central Bank's policies 
towards the monetary market situation, should be taken into consideration in order to achieve 
its main objective of "achieving and maintaining price levels". D,F,S considers the nominal 
interest rate. i (nominal interest rate on loans) of Commercial Bank's is a reflection of the 
Central Bank's BIR but related to the narrow interest of Commercial Banks, which aim the 
profit. 
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However we take into account what the authors have taken, the decrease of i affects 
the increase of the loan stock because it makes them less expensive. This decrease in i does 
not affect I Autonomous Investments, because they are not related to interest rate and income, 
as the authors pointed out above, when giving the concept of autonomous investment. In this 
way overall investments can be increased but not autonomous investments. The authors 
contradict the concept given by them. They said that it does not depend on the interest rate, 
while in determining the equilibrium point they get it dependent on the interest rate. While 
building the figure, they have linked autonomous Investments to the interest rate because they 
point out that when interest rates decreases Autonomous Investments  and consequently the 
AE aggregate expenditure curve shifts up. Its shift upward leads to an increase in Income or 
GDP. Specifically they point out: 

Consider a lower interest rate, i2. Investments are higher when interest rate decreases. 
In terms of Figure 10-5a, this implies a high displacement of the aggregate demand curve. 
The curve shifts upwards because the cutoff point is increased. Given the increase in 
aggregate demand, equilibrium shifts to point E2, with a level of income associated Y2. At 
point E2, in panel (b), we note the fact that the interest rate i2 implies the level of income 
equilibrium Y2 - equilibrium in the sense that the commodity market is in equilibrium (or that 
the commodity market is cleared). Point E2 is another point on the IS curve." (Dornbusch-
Fischer-Startz, 2011). 

These points that are constructed in this form according to the authors express the 
same relationship: the relationship between interest rates and income, when the goods and 
services markets are in equilibrium. In this way they build the equilibrium curve of the IS 
goods and services market, including monetary policies. 

Interestingly, another author's (Jose De Gregorio) interpretation has the effect of 
monetary policy on the growth of I and the shift of its high curve. “Marking at r the real 
interest rate, IS corresponds to the set of points (r, Y) at which the commodity market is in 
equilibrium, ie, output (Y) equals total demand (A). Given that the investment depends on the 
real interest rate, the IS will be determined by the following relationship: Y = Ĉ + c(Y - T) + 
I(r) + G. On the right side we have the demand for economy goods and on the left side 
production. Since they are equal in equilibrium, we can assume a relationship between the 
product and the interest rate ”(De Gregorio J.2012. P. 507). The author gets the investments 
dependent on the interest rate. The same is true of Felix Jimenez. “The relationship between 
the product and the interest rate is negative. “[…] A higher interest rate reduces investment 
costs, so a lower savings stream is required to maintain a balance between savings and 
investment. Accordingly, it will be necessary to lower the product in order to restore 
equilibrium in the commodity market ”(Jiménez F. 2006, p. 415). 

The Keynesian Cross model has also been used by other authors to create the AD-AS 
model. Mention here Colander. Colander derives the aggregate demand curve AD precisely 
from the Keynesian Cross model. He uses for building the model, wealth effect, interest rates 
and foreign trade. Does not make any use of any concrete variable. It derives the AD curve 
with a negative slope. This Colander model is also wrong in my opinion because increasing 
the amount of money in circulation increases the price level and does not decrease it. 
Expansionist policies increase the price and do not reduce it. In this way, the increase in 
prices has the same impact on GDP as decrease of interest rates. The increase in prices is 
associated with GDP growth and the decrease in interest rates is associated with GDP growth. 
Colander in the model, also gives the multiplier effect. In this way, not only autonomous 
spending but also the size of the multiplier will affect GDP growth. This effect is also in the 
case of the Model applied by D,F,S. It is therefore necessary to give consideration to the 
multiplier.  
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What are the disadvantages of the Keynsian Cross Model, that makes it invalid. 
1. The Keynsian Cross model is an expense model based on a production model. Say

makes this definition for the production process and for the consumption process: "just as 
production is an exchange which is made from the cost of production to a product, 
consumption is the exchange which makes a product to a pleasure" (Say JB 1803). Pg. 
13.Book 3). In this way, these are completely opposite processes. The product cannot be
created from destruction, much less, to grow from the function of money as a means of
exchange, or as an intermediary.

2. Compared to the BEP Model; the output is not set on the X axis. On the Y-axis
there is no total revenue and expenditure relative to production units. In this model Aggregate 
Expenditure (AE) is placed on the Y-axis and aggregate income is placed on the X-axis (real 
GDP). The bisector represents the equilibrium curve, with Y = AE at each point. In this 
model, the sbisector represents GDP expressed by expenditure (Y-axis) and income (X-axis). 

3. The angle bisector is taken as the Aggregate Income curve. The aggregate
expenditure curve starts, just like the fixed expenditure curve, over the Y. In this way, after 
the breakpoint, the Expense curve is always below the Income Curve. 

This means that autonomous spending must always be increased to balance earnings. 
It is here that the peculiarity of this theory, of its survival over 80 years, lies. This model 
justifies autonomous spending, justified government spending, justified loans, justified debt, 
justified PPP agreements, justified concessions, etc. This growth mode is shown in figure Nr. 
3. In this figure, autonomous spending has steadily increased, as the only way to increase
production.

Fig. No.3 Economic growth in the Keynsian model 
  Y 

 AE    e    AE5
 d   AE4 

 Ā5   AE3

 Ā4   c    AE2

 Ā3   b    AE1

 Ā2   a

 Ā1 

 0   Y1     Y2    Y3    Y4    Y5    Y 

Source. author 

On the X-axis Y revenue is set, on the Y-axis are AE costs and autonomous costs Ā, 
for 5 cases. Cutting the AE curve with Y (which represents the half-angle) the income is 
equal to the expenditure, and the economy is in equilibrium. This way balance is always 
achieved by increasing autonomous spending. In this model MPC (marginal propensity to 
consumption) is assumed unchanged and less than 1. 

4. The division of total income is only made into two groups C + S (consumer
spending, plus savings) and C + I (consumer spending, plus investment spending). 
Consequently, in equilibrium, it equals S. Investments are called inflows while savings flow. 

Some considerations on saving. The annual income received by economic entities is 
not only divided into consumption for final goods and services and savings. They go in many 
other directions as well. They go for investment; in debt instruments, in securities, in bank 
financial and non-bank financial companies, contributions to various charities, for gifts, etc. 
From the banks they go for direct investments in production, investments in securities, 
investments abroad, etc. In this aspect, also saving, which includes many voices, is a delayed 
consumption or a delayed investment, for the growth of the economy or in the unreal product. 
“What is saved every year is consumed as regularly as what is spent every year, and almost at 
the same time; but is consumed by a different group of people. . "... Consumption is the same, 
but consumers are different" (Smith A.1997.Pg.112). In this way, saving is a flow, just like 
investment, but a stream of redistribution. The investment is materialization directly from the 
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firm, while the savings go to the investment with the intermediary of the bank or other 
entities. In this way investing and saving are both inflows and not outflows. Saving is not an 
immediate investment and not by investors but by users. 

My concept of inbound and outbound is different. I consider the outflow of currency 
outside the territory, regardless of destination of use,  and I understand the flow of currency 
from outside the territory, no matter what its destination. 

In the relation between C + S and C + I we will mention some definitions of J. Keyns. 
Note carefully, in both of these amounts we have C (consumption costs). "Consumer 
spending during any period should mean the value of goods sold to consumers during that 
period, ..." To the best of my knowledge, everyone agrees that saving means exceeding 
income over consumption expenditure (Keynes MJ 1997). Pg.56). "After we have already 
defined income and consumption, the determination of savings, which is the excess of 
consumption income, flows by itself" ... defines current investment as ... "current real capital 
addition" ......."Is equal to what we just described as savings". "This for the period represents 
that portion of the income that was not used for consumption." (Keynes M.J. 1997. Pg.57). 
"While - says Keyns - the amount of savings is the result of the collective behavior of 
individual consumers, and the amount of investment is the result of the collective behavior of 
individual entrepreneurs, these two amounts are necessarily equal, since each is equal to the 
excess of income to consumption ”(Keynes M. J 1997. Pg.57). It connects consumption with 
both expenditure and revenue, so it connects both consumers and producers. This is a 
completely wrong designation, because when we talk about investment, in relation to 
entrepreneurs, we mean spending on economic factors. With investment, as a factor, it is not 
consumption but the labor force, the cost of labor force that the entrepreneur has used in 
production, or living labor as Marx has pointed out.“So, in the work process, human activity 
through the work tool makes a predicted change to the object of work. The process disappears 
into the product .... Work is joined to its object ”(Marks K. 1976.Pg.248). So the work 
process ... "is an activity aimed at creating value for use, it is an adaptation of natural 
elements to human needs ..." (Marks K. 1976. Pg.251). In this way, we do not have equal 
amounts on both sides. In production, there is an expense of factors, a creation of consumer 
goods, and a consumption expense of consumption of goods, disposal, or value utilization. 

The income generated by the sum C (constant capital) + V (variable capital) yields Y. 
This is a consumption commodity which at "equilibrium" = BEP equals the cost of acquiring 
it, that is, C. In this way (C + V) of the entrepreneur = Y = C (consumer spending). This way, 
we cannot create equations such as C + I = C + S. These equations are tautologies, which will 
be the subject of another study. As we said above we can build this model(F.4). 

Fig. No.4 Simple model of equilibrium, production and consumption 

      AE 

            e 
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      Y= C + V (entrepreneur's income) 
 C 

 450 

 C(consumer spending) 
Source. author 
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This figure clearly shows that; the whole product goes to market, and its costs include fixed 
costs and variable costs. 

5. According to the Model, the slope of the exenditure curve is given by the Marginal
Propensity to Consume (MPC). The MPC indicates how much ALL will go for consumption 
of the additional 1 ALL of disposal personal income. This means that the larger the MPC the 
higher the output by increasing autonomous costs. If we take the marginal propensity to 
consume 1, the expenditure curve will be parallel to the bisector, with no cut-off point. So 
where will the equilibrium between expenditures and income be? According to the model the 
product growth will be infinite. Could this be the case? Taking MPC unchanged, the only 
factor contributing to the growth of the economy is autonomous expenditure. Is this true? 
Graphically this situation is shown in Figure 5. 

Fig. No. 5. Keynsia model when MPC = 1 
  AE1 

      AE          Y=AE 

           C 
       450 

            Y 
Source. author 

According to the DSF “…Thus, the equilibrium level of production is higher, the 
greater the marginal propensity to consume, c, and the higher the level of autonomous 
spending, Ā.” (DSF Macroeconomics 2011, Pg 201) 

6. At the base of this model is an indicator called Multiplicator. This is a
misinterpreted indicator. Money in circulation plays its role as an exchange vehicle and 
accelerates sales. Money is not a cause, money is a consequence. It is not true to say that 
"there is no production because there is no money", but it is true to say that "there is no 
money because there is no production". Money is a consequence, not a cause. “So when we 
say: Selling doesn't go because money is scarce, we get the money for the cause; is a mistake 
due to the fact that almost all products are selected in currency before being exchanged for 
other goods… "We should not say: Selling does not go well because money is scarce, but 
because it is other products" (Say B.J. 1803. Book 3. F. 124) 

Money eliminates double coincidence. But this function does not mean that it 
multiplies output. Money serves as a lubricant to accelerate the movement of goods. Different 
authors have compared the multiplier to V (velocity of money). "The values of the multiplier 
in Keynesian equilibrium turn out to be closely related to the velocity of money circulation." 
... "These results show that the Keynesian coefficient is only a projection of the velocity of 
money with a rate of magnification at a given time scale. So they can agree and replace each 
other to some extent"(Yougui Ŵang, Yan Xu, Li Liu .2010). 

The multiplier is a mixture of two models, the consumption model C + S with the 
production model C + I. 

The multiplier is calculated as a ratio of 1 / s, or one above the Marginal Propensity to 
Save. This equals 1-MPC (c) = MPS (s), 1 - c = s, c + s = 1, which means that Marginal 
Propensity to Consume (MPC) plus Marginal Propensity to Save (MPS) give one . That is, 
we have consumption and savings units for an additional 1 lek of income. Even APS + APC 
= 1, which means average propensity to save plus average propensity to consume give one. 
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In the Keynsian cross according to formula 2, of topic 3.1 we have (D.S.F. 
Macroeconomics 2011): Autonomous costs Ā = Ĉ + Ī + Ḡ. In the equilibrium condition AE = 
Y (aggregate expenditure equal to aggregate income). AE = Ā + cY, Y = Ā + cY. Y-cY = Ā, 
further Y (1-c) = Ā. Here Y= . . The M multiplier multiplies 

autonomous costs and gives us increased output, the new level of equilibrium.If you add 
equal parts to equal parts the equation does not change. So we can write:  

.   

The ratio   according to the Keynesian model should give MPS = s (Marginal Propensity to 

Save). This report does not give this result, MPS (s) = . This ratio has no relation to 

saving, as it gives the ratio between autonomous expenditure per lek of aggregate income, or 
national income. Thus with this equation the whole model falls.  S is related to 

income, while autonomous expenditure Ā is not related to income. The multiplier, according 
to this report, shows the amount of GDP per unit of autonomous spending. “The genuine 
meaning of Keynes’s multiplier is that of a requirement, which indicates the quantity of the 
national income that is needed for the realization of one unit of investment”. 

3.2 How is the autonomous I and total investment graph constructed, according 
to D-F-S? 

We proved above that the Keynsian cross model is incorrect. Now we will prove that 
even the investment curve is modeled incorrectly. 

We look at the Keynsian model linked to the interest rate. 
According to the authors, autonomous investments are considered as "  now means 

autonomous investment, that is, investment costs that are independent of both of income and 
interest rate". (Dornbusch-Fischer-Startz, 2011) .224. Explaining this they emphasize 
beyond" Now we add investments, government expenditure and taxes, and foreign trade to 
our model, but we presume for the moment that each is autonomous, that means that  it is 
defined outside the model and assumed to be independent from income. . "199. 

The authors give the investment function , where i is denoted the interest 
rate and b the sensitivity (response) coefficient of the investment to the interest rate. 
According to this equation, the smaller b and the greater i, the lower the investment demand 
and vice versa, the smaller i and the larger b- the greater will be the demand for investment. 

The investment curve has a negative slope, which means that the lower the interest 
rate, the higher the return on capital stock and consequently the higher the demand for 
investment. The investment curve is as follows: 

Fig. N0.6 The investment curve 

i 

 I 

 α 

0   I 

According to the authors, the Investment Schedule (I) shows the planned level of 
investment at each interest rate. 

In this case tgα = b, gives the slope of the curve or the size of investment response 
from the change of interest rate. If b is too large for any i (loan interest rate) investment curve 
will tend to become very flexible. If  b is small,  the curve will be inelastic, so it will tend to 
be vertical to the X-axis. 
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The change in autonomous investment shifts the I investment curve, when I increases 
the I curve shifts to the right, and when I decreases the I curve shifts to the left. 

Look here, the authors consider Autonomous Investment the investment stock required 
by various economic entities when the interest rate is zero. Many other authors do this as 
well. 

Does this determination stand? This statement does not stand because the zero interest 
rate is a fixed rate like all others. Time has shown, especially after 2008, that interest rates 
can reach minus points. In this way it is not the same, and even more to equate Autonomous 
Investments, which do not depend on the interest rate and Investments with interest rate 0. 
This is an inaccuracy of the authors. Putting autonomous investment on the Y-axis, as it 
happens with the creation of the IS curve, means that the interest rate is taken 0. 

The other inaccuracy in this case consists of the size of Autonomous Investments. 
Autonomous investments  are considered as the maximum of investment spending 
opportunities. According this curve there cannot  be greater demand for investment, and this 
is precisely determined by the zero interest rate. The zero rate is seen in this case as the limit 
of investment opportunities. 

This finding is not true. It is untrue because the interest rate on loans is lowered by 
commercial banks when there is no demand for loans, so when the loan requirements are very 
low they are stimulated precisely by lowering their interest rate. In this way there can be no 
limit to the amount required by banks at zero interest rate. The maximum can also be 
achieved in cases where the interest rate on loans is relatively high, and this depends on the 
size of business requirements, the development of the economy. When the economy is in a 
potential product, and the status quo needs to be preserved, loan requirements in particular 
periods are very small, going to zero, though the banks stimulate them with very low interest 
rates. 

This happened in Europe after 2008 when the European financial crisis came to light. 
The interest rates of the Securities decreased to zero and with a negative sign. They decreased 
in the Scandinavian countries and in Italy. The lack of sensitivity when the rate goes to zero is 
explained by the elasticity coefficient. 

Coefficient of elasticity. An important indicator that shows the effect of interest rate 
on growth of loan stock is the elasticity of loans from interest rate. Lowering the loan rate to 
zero does not mean that businesses will become more interested in attracting more loans. This 
because; 

The amount of loans depends on two factors. 
First, the needs of economic entities for loans and 
Second, there are the citizens' needs for loans for residential apartments or other 

interests. 
If the economy is in potential product, the economy needs for loans are not large, so 

they are able to provide output growth as a function of population growth, as well as the need 
to apply new technologies. This is observed in Western European countries, where loan 
requirements are low. Although interest rates fell near to zero in 2008, this rate did not have a 
significant impact on loans growth. Interbank lending was stimulated, and debt instruments 
with negative interest rates again had no appreciable impact. In this way, loans determinant 
are firstly the needs of the economy  and the conditions of the loans, as well as their interest 
rates by type. 

In developing countries where the needs of economic entities are high, there is more 
demand for loans and consequently higher interest rates. But even in these countries if rates 
fall to zero, stimulation has little effect as the elasticity coefficient goes to zero. 

The idea that loans will grow by lowering their interest rate to 0 is not correct. There 
is a certain limit below which even if it goes down there is no impact. In this way the curve 
becomes very inelastic. This generally leads to the "Liquidity Trap" which means that the 
monetary policy transmission effect of the Central Bank is lost. Lowering Repo rate have no 
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effect on deposit and investment growth or have only symbolic effects. This effect has 
occurred in the Albanian economy in certain years. 

We take specifically the Albanian economy, using the Investment Indicator in Lek, 
and the interest rates in Lek loans as well as the REPO rate; 

Table N0.2 Loans in All, REPO, Loan Interest Rate in All and their Elasticity 
Coefficients. 

Loans All 
REPO  
in % 

Interesit rate 
on loans %10 ε ε 

2008 114,051.9 6.25 11.11 REPO i 
2009 140,479.9 5.25 12.04 -1.448 1.557 
2010 157,197.30 5 11.29 -2.499 -0.833
2011 188,779.10 4.75 11.17 -4.018 -8.371
2012 215,122.70 4 10.28 -0.884 -0.745
2013 219,933.00 3 9.52 -0.089 -0.118
2014 233,443.00 2.25 7.66 -0.246 -0.099
2015 240,793.90 1.75 7.79 -0.142 0.545 
2016 259,547.60 1.25 5.89 -0.273 -0.072
2017 273,261.90 1.25 5.98 xx 0.734 
2018 268,872.20 1 5.65 0.080 0.061 

Source. Bank of Albania and  Authors 

Fig.N0.7 The dynamics of correlation coefficients.  

Source. Authors 
These data clearly show that the reduction of the loan interest rate to zero has no 

significant effect on the growth of credit stock. So the idea that we have a maximum loan in 
the interest rate of 0 is incorrect. The maximum may even be at a higher interest rate. From 
the analysis of the table data we draw the following conclusions: 

-The loan elasticity coefficient with REPOs from 2013 onwards is less than 0.27, and
in 2018 it is with the plus sign which means that the REPO rate has decreased, and the loan 
level has also decreased. 

- The elasticity coefficient of interest rates of loans in lek compared with loan stock
from 2013 is less than 0.1. In 2015, 2017 and 2018 it is with positive sign. This means that 
lowering the interest rate has led to a decrease in the level of loans, or an increase in the 
interest rate has led to an increase in the loan stock. 

Finally the use of investment in the Keynsian cross creates a number of problems. 
= When expenditures increases, it is not necessary to increase income as well, so 

shifting the curve upwards is not necessarily always going to affect income growth. 

10 The annual ẇeighted average rate of the 12 months neë loans in ALL for thebanking system 
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= Not all expenditures are directly related to production growth. When expenditures 
related with investment increase, production does not increase immediately because 
production requires a certain amount of time, especially agricultural production and seasonal 
production. There is not always a consistency of working time with production time. 

            = bi1 is taken constant by many authors? bi1 is not constant, it is constantly 
changing. 

            = Zero interest rate is not the end point of investment interest rates. 
            = Interest rate 0 does not assume the maximum planned investment demand. 
            = Investment is discharged on production in the form of interest quotas. 
As described above, the Investment Curve has the following characteristics: 
Loans that commercial entities withdraw from Commercial Banks have interest rates 

that range from minus rates to zero and positive rates, as such they have curves that depend 
on these interest rates. In this way, the Loan Curves obtained from Commercial Banks have 
always a negative slope, positive slope or are completely inelastic when there is an 
unchanged interest rate. 

This is absolute. In this way, when building the investment demand curve associated 
with bank loans, we should never associate it with an minimum or maximum autonomous as 
it is  done today. 

= The total investment curve is represented by three segments. 
Horizontal segment (AB, CD and EF), are segments of investment with fixed interest 

rate, with horizontal curve. This curve shows that Entities and Banks have similar interests at 
this rate. These interests are generally consistent with the objectives of the Central Bank. 

The negative slope segment (BC) represents the investments with a falling interest 
rate. In decreasing interest rates of investment we consider that there are four reasons. 

First, the reduction of economic entities' demand for loans. 
Second, finding other investing destinations of money, besides loans. 
Third, the reduction of  REPO interest rates when the Central Bank verifies that the 

Inflation Rate is below the lower limit set by it. 
Fourth, the presence of currency in the monetary market, which consitute about 50% 

of loans and deposits. 
The vertical segment (DE) represents that part of the graph when interest rates 

increase as loan demand increases. This is the case in cases of economic growth, especially in 
developing countries. 

Fig.N0.8 Loan Demand Curve (Investment) 
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Source. author 

On the Y axis is the interest rate of commercial bank loans and at the same time BIR = 
REPO. The latter is used because it enables the graphing of all the curves we require to 
construct the I, S, and IS-LM models. 

In the Albanian economy, there is not always a negative relationship between the 
interest rates on lek loans and their stock. This is shown in Table No.2. 



Proceedings book    ISBN 978-1-78911-007-4 1st ISC – IMIT ,  22nd  - 23rd November, 2019

47 

Table No.2 Stock dynamics of loans (mld All) and interest rates (12 
months) 

Loans,mld, 
All 

Interest rate on 12 
month loans 
(ALL) 

2000 9,500.00 23.7 
2001 12,810.00 11.9 
2002 9,221.88 16 
2003 10,700.91 10.52 
2004 15,694.05 13.73 
2005 33,720.63 12.16 
2006 59,156.50 11.16 
2007 84,836.43 11.73 
2008 114,051.89 11.11 
2009 140,479.85 12.04 
2010 157,197.30 11.52 
2011 188,779.10 11.17 
2012 215,122.70 10.28 
2013 219,933.00 9.52 
2014 233,443.00 7.66 
2015 240,783.90 7.77 
2016 259,547.60 5.89 
2017 273,261.90 5.98 
2018 268,753.00 5.65 

Source. Bank of Albania 

Fig. No. 7 Loan curve in All, with regard to interest rate (12 months) 2000-2018 

Source. author 
Fig. No.10 Loan Stock Curve (mld All) regarding the interest rate (12 months) 2005-2011 
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Source. author 
The table data and graphs show the conclusions drawn from the theoretical analysis of the 
credit curve. The data show that not all years have a negative relationship between the interest 
rate and the loan stock. This has occurred in 2003-2004, 2006-2007, 2008-2009, 2014-2015 
and 2016-2017. The interest rate has increased in these years, and the credit stock has also 
increased. In 2018 the loan interest rate on All was 5.65% while the loan stock was 
268,753.00 billion. In 2017 the loan interest rate was higher than in 2018, it was 5.98%, the 
loan stock was higher than in 2018, it was 273,261.90 billion. The data show that there is no 
regularity in the relation between interest rates and credit stock. The demand for credit, as 
explained above, has a number of reasons related to the economy, while the interest rate is not 
always a determining factor of its growth. 

Conclusions and recommendations 
Overall, we have provided the conclusions at the end of each analysis. Here are some 

of the main conclusions of this paper. 
1. In the BEP model, the cut between the income and total expenditure curves does

not give the firm's equilibrium point, but gives the unit of production, where economic profit 
is zero. 

2. The Keynsian cross model taken as the basis for constructing the IS equilibrium
curve is incorrect. Since this model is incorrect, even the models created based on this model 
are incorrect. In this way the IS curve is also incorrect. It does not represent the effects of 
monetary policy, the effects of the policies of the Central Bank. 

3. The Keynsian cross model assumes the aggregate demand curve the same as the
firm expense curve (in BEP). According to this model, this curve is always below the income 
curve, so that the economy needs to be in equilibrium to have autonomous spending 
increasing. This model justifies autonomous spending, foreign loans, government debt, PPPs, 
concessions etc. 

4. The multiplier may not be used for the purpose for which it was created. This is an
indicator of effectiveness in the production model, TR / TFC. In its calculation, the 
production model and the consumption model are mixed. It cannot be used in the consumer 
sphere. In this sphere money plays its role as a means of exchange, where the commodity 
circulates through money. 

5. The investment curve does not start from 0 as the credit stock limit, but it can also
start from the minus. Starting from the minus, the Hicks-Hansen model (IS-LM) cannot be 
created. 

6. There is not always a negative relationship between interest rates and credit stock,
but many times there is a positive relationship. In this way, the investment curve can be 
positive, negative, and parallel to the X-axis. 



Proceedings book    ISBN 978-1-78911-007-4 1st ISC – IMIT ,  22nd  - 23rd November, 2019

49 

7. Lowering the interest rate on loans to All, toward zero, does not always have an
incentive effect. In this situation, the coefficient of elasticity between the loan stock and the 
interest rate goes to zero. 

8. We recommend that the Keynsian cross model be developed in the History of
Economic Doctrines, and that all models built on this basis be revised as inaccurate, biased 
and inapplicable models. 
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Abstract 

In this paper a new model of aggregate market is realized. The existing model is first 
analyzed, with the negative slope aggregate demand curve and the positive slope aggregate 
supply curve. The point where the curves intersect is considered as the Equilibrium Point. 
The author's opinions on the consequences of fiscal policies in the economy are given, arising 
from the use of this model. It has been concluded that some of the consequences are out of 
economic logic, untrue, inconsistent with reality. It has been found that the model is not 
applicable in economics. The aim is to build a market model that is applicable to the economy 
and to assist the relevant institutions involved in economic analysis. Following the analysis, 
the New Model was developed, a model that can be applied in any economy. The difference 
with existing models is that; demand curves (AD) and aggregate supply (AS),  are positive 
slopes, are always above the same price level and are not expected. Between them creates an 
equilibrium curve that we consider GDP. The analysis is accomplished by creating a three-
page isometric market model. Comparison, description, statistical, geometric, etc. methods 
were used in the analysis. 

Keywords. Macroeconomic model, economic growth, real and nominal GDP, deflator, 
inflation, demand, aggregate supply etc. 

1. Introduction.

Economic models are a reflection of reality through signs, numbers, figures, lines, etc. They 
are used to analyze various economic phenomena, to analyze the trends and dynamics of 
macroeconomic indicators, the performance of monetary markets and so on. These models 
need to be as close to reality as possible to assist the legislative and executive bodies, the 
government, the Central Bank and the institutions concerned. To help economics students and 
students of the Faculty of Economics and beyond. 

One of the most important models in macroeconomics is the aggregate market model, 
the aggregate demand model (AD) and the aggregate supply (AS) model. The aggregate 
market model in macroeconomics, with some changes, is a reflection of the individual market 
model in microeconomics, with equilibrium points.  

From the analysis that has been done, to dozens of papers published abroad and 
domestically, it has never been possible to use the current aggregate market model. The 
difficulty in constructing and interpreting the model was an incentive to do this study. This 
study provides thoughts on a new aggregate market model. The essence of this model stems 
from the positive direction of the Aggregate Demand (AD) curve. Demand and aggregate 
supply, in the model, stand opposite each other, as two positive sloping curves, always above 
the same aggregate price. It is this price that achieves equilibrium, even though AD does not 
equate to AS. There is no fixed equilibrium as stated in the Keynsian cross model. There is no 
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casual equilibrium, equilibrium point, only when AD = AS at a given price. Equilibrium can 
be created even when there is a greater increase in demand or supply. This is balanced by 
rising or falling prices. In this way we have permanent equilibrium. price and quantity 
differences are exceeded. Only in these cases is there a temporary imbalance. There is no 
ideal balance. When two sides of an equation are equal (2 = 2) this does not mean that the 
objects they represent are in equilibrium. This becomes even more difficult in the field of 
macroeconomics, where equilibrium is most often seen as the movement of opposing 
interests of sellers and buyers, as equilibrium involving the psychology of the individual. If it 
were not for the psychology of the individual, then everything would be accurately predicted 
and there would be no financial crises, recessions, and depressions associated with supply-
demand imbalances. It is precisely this reason that answers the question; how do people make 
accurate calculations on planet movements, space bending, global warming, and they can't 
predict recessions, depression and financial crises? 
his study, with unexpected AD-AS curves facing each other at the same price, is closer to the 
reality of the aggregate market for goods and services. 

2. Aggregate Demand and Offer market model that intersect. A theoretical
treatment and some questions arising from the analysis. 

In the theory of economics when analyzing supply and demand, the internal structure 
of the commodity, the types of labor and the contradictions contained in the commodity are 
not taken into account. Demand and supply are taken into account, reflecting their price laws. 
Alongside this theory there are other theories, such as the theory of consumer behavior, which 
tries to argue that, under the law of the individual demand curve, is the downward marginal 
utility curve. They also determine the negative slope of the individual demand curve in 
microeconomics. This slope, along with three other arguments, such as the effect of real 
balance sheets, interest rates and foreign trade, is also taken into account for the negative 
slope of the aggregate demand curve of the economy as a whole. The slope of the Aggregate 
Demand curve will not be discussed in this analysis. The aggregate demand curve will be 
considered as a negative slope curve. This implies the negative relationship between 
Aggregate Price and Aggregate Demand. 

The aggregate market model, studied in the Economics textbooks (J.illiam J. Baumol 
& Alan S.Binder, 1991, cited by some authors in the REFERENCES), is almost the same in 
all countries of the world. Two models are studied, the classical model and the Keynsian 
model. On the X-axis is GDP 
real while the Y axis sets the Aggregate Price or Deflator P / D price. 

In the Classic model, the Aggregate supplycurve is considered completely vertical. 
The aggregate demand curve is considered as negative slope. The point where the aggregate 
demand and supply curves intersect is the equilibrium point of the economy. This indicates 
that the product is a potential product and has frictional, voluntary unemployment. The 
market is clean. There is no inventory surplus and no shortages. Any state intervention in the 
economy leads to an increase in the price and not to an increase in the economy. Wages are 
considered flexible. 

In the Keynsian model, the AS curve is considered completely horizontal, while the 
AD curve is considered with negative slope. Where curves are expected, there is a balance in 
the economy. If government spending increases the AD curve shifts to the right. This means 
that state intervention in the economy affects GDP growth and does not affect price increases. 
In this way Keynes considers state intervention in the economy effective. For this he departs 
from the American economy of the 1930s. He uses the concept of involuntary unemployment, 
effective demand, etc. (Keynes M.J. 1997). 
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The curve between the classical model and the Keynsian model is called the intermediate 
curve or intermediate space. The schematic of the intermediate model, used in almost all 
economics textbooks, is shown in Figure No.1. 

In this model, the X axis sets the Gross Domestic Product (GDPr), while the Y axis 
sets the aggregate price or Deflator Price (P / D). 

AD denotes aggregate demand curve, AS denotes aggregate supply curve, P / D 
denotes aggregate price or deflator price, Pe denotes aggregate price in equilibrium, where 
AD = AS = GDPe, 
GDP is denoted Gross Domestic Product, r is real and n is nominal. 

Aggregate demand consists of C + I + G + Nx, where C denotes expenditure on final 
goods and services, I denotes gross business investment expenditure, G denotes government 
purchases, and Nx denotes net exports (Ex-Im). 

This figure studies in theory how an aggregate market operates. 
Only four cases were considered in the analysis, two cases of demand growth, with 

and without supply response and two cases of supply growth, with and without demand 
response (there are other cases when demand and supply come down, because the curvature 
cutoff levels are determined by the degree of reaction of the variables). We have to note that 
neither of them is indifferent to the other, so when the demand is acting, the supply is 
responding and when the supply is operating, the demand is responding. The action of one 
variable and the reaction of the other variable give immediate impact, even at the price level. 
However we will, for the sake of study, look at cases where it responds, and when the 
responsible variegate does not respond. 

Fig.N0.1 Aggregate market model, in case aggregate demand increases 

If the price level is a consequence of the action and counteraction of supply and 
demand, in many cases it is the cause of their action and counteraction. In this way, price has 
an active role in the market. Its active role depends not only on the demand / supply ratio but 
also on a number of other internal and external factors, economic and political. 

In this way, many other factors influence the position of the demand and supply 
curves in the aggregate market. One of the main factors that interferes with the economy is 
the state. Impacts on market variables (AD, AS and P / D) give rise to fiscal policies, 
monetary policies, income policies, foreign trade policies, etc. All of these policies are linked, 
and coordinated with one another. They are related to internal and external factors. 

This section will deal simply, in theory, with the aggregate market, without factor 
analysis. It will analyze how market players respond to output, costs and prices. 
Any analysis that takes place takes into account, what is called Equilibrium Point, the point 
where the curves intersect. 

2.1. Aggregate Demand Growth (Fig. No.1) 
Case 1. When aggregate supply (AD) increases and aggregate supply (AS) does not 

respond. This figure shows that as aggregate demand increases, Aggregate Bid (AS) 
increases, production and at the same time Aggregate Price (P / D) increases. In this model, 
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the conclusions after each movement are drawn from the intersections between the curves 
relative to the axes. So in this model the market trends are determined, regardless of how that 
might happen in reality. Why is this happening? This is because the supply and demand 
curves deal with predetermined directions, one with positive slope and the other with negative 
slope, without knowing what they will be in the future. In this way it becomes a static model 
and not suited to reality. 

Author's remark on the model: a) There is not always economic growth from rising 
costs, because not all spending elements lead to increased output. Investment-related costs 
increase production. b) The increase in costs is not directly associated with the increase in 
production immediately. 

Demand growth in AD1, with equilibrium at E1 cutoff, indicates that AS production 
will increase in GDP1 and the Price level in P1. According to this figure the increase in costs 
will also impose an increase in production. The question arises; why will it impose an 
increase in production, when firms can simply realize a price increase? Firms just need to 
raise salaries for inflation-indexed employees if there is an increase in the price level, and 
there is no need to increase output. This way new equilibrium can be created at point E3. 

Case 2. When aggregate supply (AD) increases and aggregate supply (AS) reacts. 
When costs rise, so does the supply. In the very short run only the price increases, while in 
the other periods the production increases. 
Model observation by the author. There is no intrinsic reason for the supply to exceed 
demand and affect the price drop. Sellers (producers) seek to sell at high prices, rather than 
increase production over demand to reduce prices. This action is beyond the logic of their 
interests. Here, in this bid movement, there is no practical and theoretical argument. Bid 
shifting depends on a variety of factors and is not like shifting demand. Increasing production 
(AS bid) requires growth of economic factors, capital increase, investment, technological 
upgrades, takes time to set up production machineries or economic lines. Production cannot 
immediately accompany increased costs. 

Increasing costs without increasing output will stimulate price increases. Demand may 
rise immediately (for example in the case of increases in the salaries of state administration 
employees, or in the case of increases in the minimum wage), while supply may not increase 
immediately. 

2.2. Aggregate Bid Increase (Fig. No.2) 
In the face of this case the question arises; why will aggregate supply increase? 

-Cause 1. When aggregate supply increases and aggregate demand does not respond.
According to the figure when aggregate supply AS increases, the price decreases and 
production increases. In the figure the balance shifts from E to E1 where the quantity has 
increased and the price level has decreased. What is the logic of such a trend? This tendency 
is due to the position of the curves, because there is no economic logic to explain it. 

Our observation. In our opinion the increase in supply does not always lead to a 
decrease in the price level, but rather preserves the existing price, or increases at a slower 
pace. To explain this trend we rely on the theory of microeconomics. 

In the case of Microeconomics we have three supply positions in the long run. The 
positions, directions, and trends of the supply curve in the long run for a given commodity are 
determined by the costs, the price of the factors needed to produce the commodity. Three 
cases stand out. 

= The first case, when factor costs increase. The increase in factor costs is explained 
by the rarity of economic factors, as the costs of extraction and processing increase. The 
supply curve in this case is a positive slope. This is also the most general case. 

= Second case, when factor costs are reduced. When factor costs come down the 
supply curve has a negative slope. Commodities that have a downward factor cost are rare, so 
the downward sloping supply curve is for specific commodities only. It is precisely in this 
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case that we are in agreement with the general trend of the AS curve, whose rise causes a fall 
in the aggregate price level. 

= Third case, where the cost of factors does not change. In the case where the price of 
factors does not change then the supply curve is flat. This also makes the price of the 
commodity not change. This is also a case that is often encountered because it has the effect 
of replacing factors and the effect of technological improvements. These effects (in addition 
to costs) cause the price level to remain unchanged or slightly above average. 

Fig.N0. 2 Aggregate market model, when aggregate supply increase 

-Cause 2. Increase in aggregate supply is associated with aggregate demand response.
In this case, according to the figure, the new equilibrium will go to E2, the price will increase 
as well as the quantity produced. 

Our observation. There is no reason for the demand curve to shift to the right because 
the increase in supply has led to a decrease in aggregate price and an increase in aggregate 
production. If this position holds there is no reason for demand to shift to the right because 
production has increased and prices have fallen. Exactly what the customer wants. The 
consumer is looking for low-priced goods. That has happened, so why should the amount of 
spending continue to increase? These are four cases analyzed. 
All of the analysis cases mentioned above (according to the existing aggregate market model) 
are not substantiated and proven by practice. They are not proven by the Albanian economy 
data. 

There are 4 more cases where the curves shift left. Even these cases, like those 
analyzed above, are unjustified, although they occur less frequently. In our opinion the 
decrease in aggregate demand and supply can only occur in cases of conflicts between 
countries, in the case of armed conflicts, in the event of a collision of superpowers for 
markets, for technology, for areas of influence, depletion of raw material sources etc. 

-Cause 1. When the Bid curve shifts left. When the aggregate supply curve shifts to
the left, price increases and output decline. This case is rare because it occurs in cases of 
natural disasters, fires, earthquakes, floods or in wars. This is also due to the policies of 
powerful oligopolies, especially in the field of fuel (OPEC) and natural gas. 

Offer does not respond without action of the request. It can react when there are cases 
of rising costs. But even in this case, when there is demand it does not tend to decrease. 
Today's economies show that production is steadily increasing, except in the case of 
recessions in different countries. So this case is a special case, even if it does. 

The world economy is globalized, so if a negative phenomenon occurs in one country 
it is transmitted through politics, through political and economic agreements, to other 
countries. This is especially true for small countries such as Albania, which in our opinion 
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many of the economic indicators do not depend on the domestic policies of the state (mention 
here the exchange rates and the inflation rate). 

Fig.N0.3 Aggregate market model. The case when the demand and supply 
decreases 

-Cause 2. When the demand drops and the curve shifts to the left. Price and quantity
should be reduced. It is not always true. In the real world, this is not always the case. If 
supply were to respond, production would continue to fall, raising the price level. Could such 
a case have happened? Such a case could only happen with this curve setting because in the 
real world it does not. This case is beyond any economic logic. 

From the analysis a simple conclusion can be drawn. All of these assumptions that 
were interpreted are partially valid for the analysis of the economy from the microeconomic 
perspective, for particular commodities, and not in the aggregate market area. However, they 
point out the disadvantages of the equilibrium model with a semicolon. 

In the aggregate market we do not have the same logic and the same influencing 
factors, in the aggregate market operate a complex of factors, the financial market and the 
foreign market operate, state economic policies operate, competition operates, market 
dominant structures, etc. Prices depend on costs but also on market structure. It depends on 
the form that dominates, monopolies, oligopolies dominate, or monopolistic competition 
dominates, so there is no general rule for defining patterns. It is therefore important to 
analyze concrete indicators of an economy. The analysis of the above models does not give 
results to serve the economy, the results give the analysis according to the new proposed 
model. 

3. Considerations on the concept of equilibrium
3.1 Aggregate market equilibrium according to post-Marxist authors

Some considerations for the concept of equilibrium given by economists of different currents 
and time periods. The following are some considerations of the post Keynesian theory of 
market equilibrium. 'The state of stable conditions in which all the important factors remain 
more or less constant over a period, and there is little or no natural tendency for change. For 
example, a market is said to be in equilibrium if the amount of goods that buyers want to buy 
at the current price matches the amount that sellers want to sell at that price. It is also called 
steady state '(Business Dictionary, 2018). 'The state of an economic system in which all 
factors for change are balanced, thus the tendency for change is zero. An economic system is 
considered in equilibrium when all the major variables, when all significant variables show 
that they do not change over a period of time '(Greenŵald D. 1983). 'Balanced situation 
between opposition forces. It is a situation in which all economic agents have no incentive to 
change their economic behavior. '(Shim.J & Siegel J. 1995). 'The situation in which the forces 
that determine the behavior of certain variables are balanced and thus do not pressure the 
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variables to change. It is a situation in which all the actions of economic agents are mutually 
sustainable. ' (Graham Bannock, R.E. Baxter and Evan Davis. 1987). '... it is a situation in 
which economic agents or aggregates of economic agents such as markets have no incentive 
to change their economic behavior.' (Pearce D. 1992). 'The state in which an economy is 
situated, when changes in the forces and factors that operate in it, are themselves mutually 
compensated and themselves eliminated in such a way as not to cause this situation to change' 
(Pano A. 2002). For an individual market it states: 'Market equilibrium is determined by the 
price where the quantity of goods that buyers seek and buy is exactly equal to the quantity 
that providers offer and sell' (Ŵaud. R.1992). '... the situation in which the quantities 
demanded and the quantities offered in a market or group of markets are equal' (Abel. A & 
Bernanke B. 1998). 'A concept in which opposing dynamic forces cancel each other out. In 
the short run, the intersection of the aggregate demand curve with the aggregate supply curve 
determines the equilibrium in the economy. In the short term the price level is fixed and 
production is changing. In the long run it is determined by the intersection of the AD curve 
with the potential output curve '(Colander, David C. 2001). 'The situation in which an 
economic entity is at rest; or in which the forces acting on the unit are in equilibrium so that 
there is no tendency for change. Macroeconomic Equilibrium: A GNP level at which the 
target aggregate demand equals the target aggregate supply '. (Samuelson P & Nordhaus 
Ŵ.1855). 'The GNP equilibrium level will be at the point of the horizontal axis where the C + 
I + G + X-M curve intersects the 45 degree line.' (Mansfield E. 1992). 'The situation that 
existed when the opposing forces exactly compensated each other and there is no natural 
tendency for change.' 'In market terms equilibrium is achieved at the price at which the 
quantity offered is correct, the same as the quantity demanded'. In macroeconomic terms, 
equilibrium is achieved when the costs of national production are exactly the same as the 
national product produced '. (Orley M., Amos Jr. 1987). 'The equilibrium still requires the 
demand for national production to equal its supply, or the total injections with total flows to 
be equal'. (Either J. 1988). Other authors view the balance in terms of employment and 
desired inventories. 'Equilibrium refers to a situation in which consumers and firms have no 
incentive to change their behavior.' In the macroeconomic sense. The equilibrium level of 
demand-side GNP is one in which total costs equate to output. In such a situation firms have 
their inventory remaining at desired levels; so they have no incentive to change production or 
prices'. 'The economy achieves equilibrium in full employment only if the amount of revenue 
that consumers will save in full employment is equal to the amount that investors want to 
invest.' 'If these two sizes can be unequal, then full employment will not be an equilibrium for 
the economy' (Baumol Ŵ & Blinder A.1991). 'A balance between counteraction forces or 
processes, especially supply and demand (commonly interpreted as market clearing). A state 
in which neither party has reason or power to change its position (a state of rest). A situation 
in which all parties make their preferred choices (implying that factor markets are clean). A 
condition in which expectations are met. (Hayes M.2006). In the above statements it is noted 
that the authors generally conceive of equilibrium as a reconciliation between aggregate 
demand and supply, for a given level of price, as a reconciliation between savings and 
investments in full employment, when firms do not have excess inventories. Very few see it 
as a movement of interests that cannot be accurately calculated. 

3.2 Some considerations of Marxist theory of supply and demand 
The concept of commodity, capital, rent, profit, and some other economic concepts 

are dealt with in more detail in Marxist theory. This section will provide some considerations, 
in the light of Marxist theory of supply-demand and the possibility of achieving equilibrium. 

What explanations have Marxists given of the problems of demand, of the problems 
of the balance between demand and supply? On the demand Marx analyzes another 
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philosopher of the time, Prudon (he was a member of the French Parliament, developing his 
philosophy on anarchism). In essence it states that; if demand remains unchanged, the price of 
a product decreases to the extent that supply increases; that is, the more abundant a product is 
relative to demand, the lower the price and the lower the supply relative to demand, the 
higher the price of the product offered. the rarer the demand-side products are, the more 
expensive they are; These truths say Marx 'are almost banal' (Marx K. 1978). 

Speaking precisely of this problem he says that they (mention Prudon) identify price 
with rarity and value with abundance '... according to them' exchange value and rarity are 
equivalent terms'. 
 'Once you have presented abundance as use value and rarity as exchange value - there is 
nothing easier to prove that abundance and rarity are inversely proportional to each other, - z. 
Prudon identifies use value with supply and exchange value with 'request. (Marks K. 1978). 
Creates usage value, utility-supply and exchange value, opinion-demand. 

According to Marx the struggle is not between 'utility and opinion; it is made between 
the exchange value the seller requires and the exchange value the buyer offers. The exchange 
value of the product is always the result of these contradictory assessments' ... What comment 
can be made about this statement? The struggle is between the price the seller demands and 
the price the buyer offers, so the price of the product is the result of these contradictions. 
'Ultimately demand and supply put production and consumption in front of one another, but 
production and consumption relying on individual exchange'. (Marks K. 1978).  

What does Marx say next. 'The benefit of the commodity is ascertained by the 
consumer, even when it is useful, it is not merely useful, because during production it is 
exchanged for all production costs, so it has a range of exchange values. Thus 'the 
manufacturer offers not only a useful item but also an exchange value'. (Marks K. 1978). 'So 
in supply and demand we find, on the one hand, a product, for which exchange values are 
spent, and the need to sell this product, on the other - the means, for which exchange values 
are also spent, and the desire to buy'. (Marks K. 1978). 

According to Marx, 'Competition between sellers, and competition between buyers, is 
an indispensable element of the struggle between buyers and sellers, a struggle that results in 
exchange value'. (Marks K. 1978). 

The logic of the classics (Weston citizen) is this, supply increases as demand 
increases, demand increases only increases prices. What Marx says about this: 'But even the 
most basic experience tells us that in some cases the increase in demand does not change the 
commodity market prices at all, while in other cases it only causes the temporary rise in 
market prices that follows by the increase in supply '. (Marks K & Engels V.I, F. 1958).  

Marx mentions the considerations of a well-known person of the time (Lord 
Loderellin). He had studied the changes in the exchange value, starting from the law of 
supply and demand, or of the rarity and abundance in relation to demand. According to him 
the value of an item can be increased when the quantity of this item is reduced or when the 
demand for it is increased; it may be reduced as a result of an increase in the quantity of this 
item or a decrease in demand '. (Marks K. 1978). Thus the value of the thing can change for 
eight reasons, four from supply and four from demand. 

What explanation does Riccardo gives, according to Marx, of the law of supply and 
the law of demand. Ricardo makes an assessment based on market structure, defining 
monopoly and competitive market. It is precisely the theory we study today in 
microeconomics. According to him “The value of products, which are the monopoly of a 
particular person or society, varies according to the law laid down by Lord Loderelli; it 
declines with the increase in supply of these products and rises with the increase in demand 
for buyers. Their price has nothing to do with their inherent value. As for the price of the 
items that are subject to competition among the sellers, and the quantity of which can be 
added within moderate limits, it does not depend, after all, on the relation between supply and 
demand, but on increasing or decreasing production costs".  
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How much should the manufacturer produce, what should the offer be? Who defines 
it? This question is answered by Marxist theory. 'Only fluctuations in supply and demand tell 
the producer the amount in which he must produce a given commodity, in order to receive, at 
least, production costs. And since these oscillations happen all the time, in the various 
branches of production there is a constant attraction and investment of capital '. (Marks K. 
1978). Marx illustrates this statement with a Ricardo statement on production investment. 
'Only as a result of these fluctuations, capital is directed precisely to the proper proportion, 
and no more, to the production of the various commodities for which there is demand. As 
prices rise or fall, profits rise above their general level or fall below this level, and therefore 
capital is sometimes introduced into a particular branch of production, sometimes withdrawn 
from it, according to this or that change in it '(Marks 1978). 

How Marxist theory explains the intrinsic relation between supply and demand. 
Considerations on market supply and demand. Marx points out: 'Supply and demand 

regulate only temporary fluctuations in market prices. They may explain why the market 
price of a commodity rises above or falls below its value, but they cannot explain this value at 
all. ' (Marks K & Engels V.I, F. 1958).  'The moment the equilibrium between supply and 
demand is established, and therefore they cease to operate, the market price of the commodity 
coincides with its true value, at the normal price around which its market prices fluctuate.' 
(Marks K & Engels VI, F. 1958). 'On the other hand, market price volatility, sometimes rising 
above value, or above natural price, sometimes subtracting value, depend on supply and 
demand volatility. Devaluations of market prices by values are continuous'. 

What does Adam Smith say about this balance? 'The natural price is the central price, 
against which the prices of all commodities are constantly aimed. Different circumstances of 
the case may sometimes keep them at a much higher level, and may sometimes lower them 
below the natural price but, whatever the obstacles, which remove commodity prices from 
this stable center and unchanged , they are constantly aiming for it. ' (Marks K & Engels V.I, 
F. 1958). '... if supply and demand balance each other, then commodity market prices will
correspond to their natural prices, that is, their values, which are determined by the value of
the socially necessary labor for the production of these commodities'. (Marks K & Engels V.I,
F. 1958). 'But supply and demand must aim continually balancing one another, though they
do so only by compensating for one swinging one another, rising with a drop, and vice versa
'(Marks K & Engels V.I, F. 1958). 'Generally, the values of all commodities are realized
solely on the basis of equalization of market prices, changing without reconciling the
equation, which is caused by the unbroken oscillations of the ratio between supply and
demand '. 'Looking at the issue from another point of view we can show that not only supply
but also demand is determined by production costs' (Marks K & Engels F, V.I, 1958).

For equilibrium, while stressing that supply-side fluctuations always drive the price of 
goods into production costs. 'In reality the true price of goods is above or below the cost of 
production; but also the landings cover each other, so within a short time, if we consider, in 
general, the good or bad state of the industry, the commodities are exchanged between them 
according to the costs of production, so their price is determined by the costs of production '. 
(Marks K & Engels V.I, F. 1958). 

It is said of moving capital and labor from one branch of production to another; ' 
Capital and labor move from the least profitable to the most profitable, and this process of 
shifting capital and labor continues, until supply in one branch of industry grows as demand 
increases, while in other branches it shrinks, how much demand has dwindled. Once this 
change is made, then in the various branches of production, usually, the overall rate of return 
is set again '. (Marks K & Engels V.I, F. 1958). 

3.3 Equilibrium is not a simple equation 
In the author's opinion, taking into account classical, Marxist, Keynesian and 

Albanian reality the balance is not a simple equation. 
= Model treatment in microeconomic terms. 
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In the microeconomic model, point E, where the demand curves D intersect with the 
supply curve S, for a given commodity, is taken as the equilibrium point. At this point, the 
quantity demanded corresponds to the quantity offered for the same price level. At point E the 
market is considered clean. Any say clean? It means that there is neither an abundance of 
goods nor a shortage. Then, can we call the market in equilibrium exactly when the market 
has zero commodities at the end of the day or period? In the opinion of the author no. The 
market is not in equilibrium when it remains empty, with no commodity on one side and no 
money on the other. The market is in equilibrium when buyers have money at the end of the 
day and sellers have goods at the end of the day or period. The buyer with the seller every 
minute, hour, day of the year, have the same price between them, so they set a price line, but 
the seller has more goods than he sells and the buyer has more money than he buys. 

In the market in the broadest sense, there is no perfect match between the demand of 
buyers and the supply of sellers, because buyers want to buy different goods but have no 
money or are not the goods they want. In terms of demand is money, the ability to pay, what 
defines the concept of demand, and matches it with the offer (in the concept of demand, in the 
texts of the microeconomics) it states “… willing and able buyers…”. This means that the 
demand generates the supply. If we remove this condition then demand is never matched with 
supply because people have their needs growing and for competing goods. This also happens 
on the other side of the market, on the supply side. There are also production restrictions 
there. 

The collision between the interests of sellers and buyers including the element of 
taxes, taxes, imports and other factors creates the common curve of execution of goods. This 
way we have a quantity of goods sold every day, which for the seller is a product - revenue, 
and an expense for the buyer. It is only in this sense that we have equilibrium, in the manner 
of expression of production, and not that the Demand matches the Bid. The commodity 
becomes commodity when sold, when it is converted into consumption, when it passes from 
group I to group C. Switching from one group to another changes its position, status, but does 
not change the size of GDP. We emphasize once again that if they match, the markets will 
start to remain empty and the restriction will start, until producers increase their production. 

= Simple equilibrium setting model. 
At the same price demand and supply face each day. In every unit of sale, in every 
commodity market, prices are displayed. These prices are at the same time for the seller who 
sells the goods, and for the customer who buys the goods. It does not sell at a price of X, and 
the buyer buys at a price of Y. If the seller sells a commodity of 4 leks (for example) the 
buyer of 4 leks will also buy it. 

In this way, their quantity is placed on a shelf, on a price line. When the price 
changes, it changes for both parties at the same time, for both sellers and buyers. Both sides 
react. We do not look at equilibrium as: Quantities Offered and Required, equal to the same 
aggregate price. To our judgment this is a non-continuous, static equilibrium. This is the 
product of the propensity for balance, the D-S collision. This is because not all buyers find 
the merchandise they are looking for, and not all sellers sell all the merchandise they trade in 
a given period of time. Consumers, in general, have more money than commodities they buy 
and sellers have almost always more commodities than they sell. 

That the price is the same for both the seller and the buyer is accepted by everyone. 
But why not admit that demand is also positive? When GDP is expressed by expenditure it is 
called demand, when it is expressed by production it is called supply. How, then, is the 
Requirement likely to be a negative slope when it accompanies the Offer that is a positive 
slope? 

We see equilibrium as a phenomenon with 3 tangible elements. In addition, we have 
the psychological side of two "collective individuals" that go into the process of selling and 
buying. This is where the problem of equilibrium lies. No one can predict the "collective 
individual" psychology that sells as a single unit, and no one can predict the "collective 



Proceedings book    ISBN 978-1-78911-007-4 1st ISC – IMIT ,  22nd  - 23rd November, 2019

61 

individual" psychology that one buys as a single unit. If this were achieved then there would 
be no recessions, depressions, financial crises and other negative market phenomena. It is for 
this reason that we consider the market in equilibrium when we do not have equality between 
AD and AS but have a state of indifference on one side to the other. 

One pair buys, one pair sells, and none of them react as a whole. If we had a reaction 
as a whole, to the "collective individual" then there would be a problem, either pressure to 
change prices, or pressure to change the quantity of goods offered. Both are related to the 
amount of money the "collective individual" has and the amount of goods the “collective 
individual” possesses. If each of them exceeds a certain limit, then market changes occur. The 
"collective individual" who owns the money uses it as a means of exchange because after the 
quantity of money is another product sold. So we have commodity exchange. “The coin 
money that will serve to sell your products, and the purchase you make for another's products, 
and later, serve the same use between the other two contractors; it will serve others; and to 
others again, without end” (Say J.B.1803). It goes on to say “So when we say: Selling doesn't 
go because money is scarce, we get the funds for the cause; is a mistake due to the fact that 
almost all products are settled in currency before being exchanged for other goods…  "We 
shouldn't say: Selling doesn't go well because money is scarce, but because it's other 
products." (Say J.B.1803). "It is good to note that a finished product offers, from this 
moment, an outlet for other products for all its value". We original “Il est bon de remarquer 
qu'un produit terminé offre, dès cet instant, un débouché à d'autres produits pour tout le 
montant de sa valeur”. (Say J.B. 2000. Pg.125). This is also called the "Law of Say". In this 
way both sides depend on the needs of individuals. The quantity of money if it does not 
reflect the value of the goods distorts the "equilibrium" in the market. The market price 
should normally change, from the change in the cost of goods from technological upgrades, 
or from increased production. Raising wages by the Government (for example), does not 
represent any kind of commodity, is arbitrary market interference. It changes the ratio in the 
exchange of goods in favor of the goods to be purchased, increasing its price. Shifts the Price 
line up, without shifting the quantity of production to the right. The state, by raising wages, 
decreases the value of manpower goods, because the increase in wages, price of manpower, is 
not accompanied by an increase in its productivity. Price, being in a plan, affects both the 
buyer and the seller at the same time. The model operation technique is shown in Figure 4. 

Fig.N0.4 Creating Equilibrium Price 
How do we perceive the price of equilibrium?       

In Figure 4 on the X-axis is set GDP, AD and AS. 
On the Y axis is the price P. The ABCD quadrant is built. The ABCD frame usually has the 
shape of a parallelogram, sloping to the right. When there is no economic growth it can also 
be in the form of a rectangle. Price has an upward tendency, but may also decrease in the 
short run. Thus this movement is reflected through two left-wing arrows. The general price 
trend is represented by the right-hand arrow. She is upward. The demand shifts left-to-right 
creating a curve, in zigzag shape, with a positive tendency to the right. There are similar 
trends in offerings. 
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In this way the equilibrium is not represented by a cut point but by a line. Just as the 
up and down price fluctuates, with increasing tendency, so does the left-right production, 
always with increasing tendency. From Figure No. 4 we can create Figure No. 5 which gives 
the general market trend over the medium or long term. On the right side of the figure is the 
Domestic Demand (AD) curve, on the left side the Value Added Curve (AS) and the GDP 
curve in the middle. The essence of this model is: Increasing AD does not shift the AS curve 
to the right. In this way the theory falls that the addition of each element of AD can lead to 
increased output. G ҫ n increase in price increase. 

Fig. N0. 5 Creating an aggregate market with the respective equilibrium 

This is the most general model of an aggregate market. The positive slope of the AD 
curve is also proven by the three effects, the wealth effect, the interest rate effect and the 
foreign trade effect (Naqellari A 2018). The function of this model is shown in isometry in 
figure Nr. 8. in this paper. 

4. Applying the New Model to the Albanian economy
The equilibrium concept and the theoretical construction of the relevant model can be applied 
concretely with the data of the Albanian economy. In this section we will build three market 
models. We will not take Real Indicators, but will consider nominal indicators related to P / 
D. In the first model we set the Aggregate Supply (AS) represented by Gross Value Added
(GVA), the Aggregate Demand (AD) represented by Internal Demand, and Nominal GDP
(GDPn). In the second model we will put the Internal Demand with its components and in the
third model the Total Consumption with its components.

First Model. In the first model we place on the X axis, GDP, Value Added (GVA) and 
Internal Demand (AD), on the Y axis we set the Deflator Price.In this original model, it is 
possible to analyze these macroeconomic indicators. GVA is calculated as the difference 
between Production and Intermediate Consumption. Domestic demand is calculated as the 
sum of Final Consumption and Gross Fixed Capital Formation. GDP is calculated by the 
expenditure method and the production method. 

The difference between GDP, which we consider "Equilibrium Curve", Domestic Demand 
and Value Added is that: GDP has been influenced by fiscal policies, monetary policies, and 
thirst-related policies related to the other two indicators. GDP is a consequence of their 
internal combination. AD reflects all types of policies related to consumer spending, 
government spending and investment. In this way, these indicators can be analyzed: trends, 
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long-term dynamics, degree of linkage, effect of fiscal policies, monetary policies, foreign 
policies, etc. 

Changes between the proposed Aggregate Market model and the existing model. 
1. The three curves are positive slopes.
2. The curves are not cut with each other. In exceptional cases, they change places.
3. Expenditure and revenue on curves are always supported on a straight line parallel to the
X-axis, representing the level of the Aggregate Price.
4. Between the Demand and Supply curve the GDP curve is set.

The GDP curve is the output curve expressed through expenditure and income. It is 
related to the real output produced in the market and the realized output expressed in the form 
of money. In this way we have new product realization through the old product. Returning 
new product to commodity, from existing commodities in the form of money. This is an 
effective requirement, in the classical sense. ““The market price of each particular commodity 
is determined by the ratio between the quantity actually marketed and the demand of those 
who are ready to pay the natural price of the commodity or the full value of the rent, labor 
and profit it takes to bring it in shop. These people can be called effective buyers and their 
demand is an effective demand because it is enough to bring the goods to market. It differs 
from absolute demand. It can be said in some way that even the poor man is in demand for a 
6-horse carriage, he too might want to have one, but his demand is not effective because the
commodity on the market can never be brought because of its” (Smith A. 2000).

Table N0. 1 Nominal GDP, Value Added, Internal Demand and Deflator Price 

The 
deflator 
price, 
All 

GDP at 
market 
prices, at 
current 
prices, 
mld/All 

Gross Value 
Added at 
Current 
Prices,mld/All 

Internal 
Aggregate 
Demand,mld/All 

2008 33.1 1,080,676.00 936,917.00 1,377,018.84 
2009 33.9 1,143,936.00 989,796.00 1,426,271.44 
2010 35.4 1,239,645.00 1,077,485.00 1,459,002.28 
2011 36.2 1,300,624.00 1,131,121.00 1,543,058.13 
2012 36.6 1,332,811.00 1,154,747.00 1,536,736.06 
2013 36.7 1,350,053.00 1,177,698.00 1,581,376.82 
2014 37.3 1,395,305.00 1,217,843.00 1,640,129.85 
2015 37.5 1,434,307.00 1,259,726.00 1,666,935.61 
2016 37.3 1,475,251.00 1,293,975.00 1,727,258.35 
2017 37.8 1,551,281.33 1,355,126.0 1,795,445.79 

Source. Bank of Albania. INSTAT. The deflator price is calculate by the author. 
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Fig.N0.6 Internal Demand Curves, Nominal GDP and Gross Value Added, in mld All 

Source. Author 

Fig.N0.7 The dynamic of macroeconomic indicators (2008-2017) 

Source. Author 
The data of the macroeconomic indicators of the Albanian economy are shown in 

Figures 6 and 7. The figures show that the curves are positive slope. They reflect the 
differences between the two market patterns. Here is a look at the link between Gross 
Domestic Product, Value Added and Gross Domestic Product. The swing of the GDP curve 
between the GVA and UN curves shows the effect of economic policies. Here is a special 
case where Fiscal Balance and Trade Balance are equal. This situation causes the curves to 
merge into a single curve, which would be the equilibrium curve. This is not the case, or it 
can rarely happen. There may be positive exports, this will change the setting without 
changing trends. 

The impact of fiscal and monetary policies on the model is illustrated by the 
expansion of the New Market model. We can present the New Market Model in three planes, 
in isometry. On the vertical axis we set the Deflator price, on the right axis we set the 
Aggregate Expenditure (or GDPn). At the cut-off point, the real units, calculated as a division 
of nominal GDP by aggregate price, are placed. Merging the semicolons forms the Real 
Demand curve. On the left axis we place the Aggregate Bid on the unit. Aggregate units are 
listed at aggregate prices. The units of commodities multiplied by the aggregate price are 
placed at their cutting point. By joining their oscillations we obtain the nominal demand 
curve. Graphically, Figure 8 shows the three dimensional model of the aggregate market. If 
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we consider the trends, we can change their names, one we call the supply curve, and the 
other the demand curve. 

Fig.N0.8 The three-dimensional model of the aggregate market 

Position 1. It is the starting position. On the AD axis we have 600 mld, at the price of 20All, 
at point A we have 30 (600/20) mld units and at A 'we have 600 (30x20) mld. 
Position 2. Expansionary fiscal policy applies. Costs rise to 620 billion. This 20All increase 
requires 31 billion units of merchandise. Firms do not increase production but raise the price 
to 22 All to offset this increase (this is because production does not increase immediately like 
salaries or bonuses). So we get to point B and B '. 
Position 3. The increase in price makes it possible to provide not 31 billion units as demand 
but 28.1 billion units. 
Position 4. As prices rise, producers increase production and sales to index inflation growth. 
This is done to maintain their profits and not reduce the real purchasing power of their 
employees. 
They do not increase production because prices went up. They want high prices. 
Position 5. Starts all over again. The amount of money in circulation increases, prices rise, 
product rises to offset inflation, and this bond continues. The opposite will happen if 
production increases. 

Continuing the link creates demand and supply curves, both with positive slopes. 
Sellers fit the market not in the interest of consumers but in the interest of their profit. 
Conclusions differ. 
1. Increasing demand does not lead to increased production. Increasing demand leads to
higher prices. When purchasing power drops significantly, output increases.
2. The rise in prices and inflation results in the indexation of wages. Wage indexing brings
about increased output. This is because owners want to keep their profits.
3. Increasing the supply does not lead to a decrease in prices, but to the same prices or
increase. In exceptional cases the prices are reduced.
4. Increasing demand and supply over the long run results in increased production and
increased prices.

The Second Model. This model shows the Internal Demand structure. Domestic 
demand is not only related to the Cost of Goods produced locally. Internal demand includes 
all types of consumer spending as well as investment costs. The structure of consumption and 
investment expenditure is determined by INSTAT in support of EUROSTAT. From the table 
data we study the structure of internal demand. The conclusion is clear. Investment spending 
has been declining, while the share of consumer spending has increased. This link 
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complements the theory (in today's macroeconomic textbooks) that even increasing non-
productive consumption expenditure (G + C) increases GDP, and consequently the economy. 
Exactly with the model we have applied, this connection that is in vogue today is 
contradicted. The increase in costs expresses the increase in production. Production increases 
and this brings about the growth of intermediaries, money in circulation. We repeat Sayn. “So 
when we say: Selling doesn't go because money is scarce, we get the money for the cause; it 
is a mistake that comes from the fact that almost all products are selected in currency before 
being exchanged for other goods ”(Say J.B.1803). 

Table N0.2 Aggregate demand structure (2008-2017) 
The 
deflator 
price, 
All 

Final 
Consumptio,  
mld/All 

In% of 
demand 

Gross 
Fixed 
Capital 
Formation, 
mld All 

In% of 
demand 

Internal 
Aggregate 
Demand, 
mld/All 

2008 33.1 1,010,136.90 73.4 366,881.90 26.6 1,377,018.80 
2009 33.9 1,052,102.40 73.8 374,169.00 26.2 1,426,271.40 
2010 35.4 1,106,590.20 75.8 352,412.10 24.2 1,459,002.30 
2011 36.2 1,161,113.90 75.2 381,944.30 24.8 1,543,058.10 
2012 36.6 1,183,692.10 77.0 353,044.00 23.0 1,536,736.10 
2013 36.7 1,229,289.00 77.7 352,087.80 22.3 1,581,376.80 
2014 37.3 1,297,285.90 79.1 342,844.00 20.9 1,640,129.90 
2015 37.5 1,316,771.20 79.0 350,164.40 21.0 1,666,935.60 
2016 37.3 1,365,269.70 79.0 361,988.60 21.0 1,727,258.30 

2017 37.8 
   1,414,895 

78.8 380,551 21.2 
   1,795,446 

Source. INSTAT. The deflator price is calculate by the author. 

Fig.N0.9 Building a new domestic demand model 

Source. Author 

Fig. 10 Konsumi dhe kapitali në % ndaj KB(AD) 
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Source. Author 

From this figure it can be seen that consumption occupies the main weight in the structure of 
domestic demand. This is not to say that demand has driven up consumption, as is often said 
today. ”Economic growth has been supported by the expansion of public and private 
consumption, while net exports and investments have declined (Sejko G. 6/11/2019). Such 
statements are repeated in each quarterly and annual analysis. 

  We reiterate that spending is a way of expressing production, not that production is 
increased by consumption. Investment growth has an impact on economic growth, they add 
capital which boosts output and employment. In the case of the Albanian economy, capital 
dynamics shows that it has no impact on the growth of the economy. It has declined in 
percentage to domestic demand. 

The Third Model. This model reflects the structure of Final Consumption 
expenditures. 

The data of table No.3 show the structure of Final Consumption. The main share in the final 
consumption is the consumption of the population. This consumption also includes 
consumption in state administration and non-profit making organizations. Administration 
expenses (G = NG) include overheads for material purchases and other operating expenses. In 
this way, government spending is not recorded in the bloc, but it is included along with 
spending by the rest of the population. The structure of budget expenditures and revenues is 
reflected in the Fiscal Balance Sheet. The same can be said for the investment group. 
This merger cannot differentiate investment spending as a separate item involving employee 
pay with its supplements, raw materials, fixed assets and other production elements. Thus, 
with this structure of INSTAT calculation, it is difficult to analyze the impact of investment 
on economic growth. 

The table gives the structure of expenditure by composition. The main occupation is 
the final expenditure of the population with over 87%, government expenditure with over 
12% and a small, negligible share of the expenditure for the companies of non-profit 
organizations (NGOs). This structure clearly shows the difficulty of the analysis. For an 
accurate analysis the budget should be broken down, the employment should be taken into 
consideration, etc. In the author's opinion, this expenditure structure has been made to make it 
easier to justify government spending in the context of overheads. 
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Table N0.3 Final consumption structure (2008-2017) 
The 
deflat
or 
price, 
All 

Final 
Consumptio
n of the 
Households, 
mld All 

In% 
to 
Final 
Consu
mptio
n 

Final 
Consum
ption of 
Public 
Administ
ration, 
mld/All 

In% 
to 
Final 
Consu
mptio
n 

Consu
mption 
of Non-
Profit 
Instituti
os, 
mld/All 

In% 
to 
Final 
Consu
mptio
n 

Final 
Consu
mption,  
mld/All 

2008 33.09 892,776.2 
88.4 

112,162.
9 11.1 

5,197.8 
0.5 

1,010,1
36.9 

2009 33.89 918,650.9 
87.3 

127,084.
8 12.1 

6,366.7 
0.6 

1,052,1
02.4 

2010 35.41 961,911.8 
86.9 

138,311.
7 12.5 

6,366.7 
0.6 

1,106,5
90.2 

2011 36.23 1,011,825.7 
87.1 

142,732.
6 12.3 

6,555.5 
0.6 

1,161,1
13.9 

2012 36.6 1,032,477.9 
87.2 

144,540.
9 12.2 

6,673.3 
0.6 

1,183,6
92.1 

2013 36.71 1,073,608.6 
87.3 

148,850.
0 12.1 

6,830.4 
0.6 

1,229,2
89.0 

2014 37.28 1,119,647.5 
86.3 

159,788.
5 12.3 

7,582.5 
0.6 

1,297,2
85.9 

2015 37.49 1,146,557.8 
87.1 

159,360.
6 12.1 

10,852.
8 0.8 

1,316,7
71.2 

2016 37.31 1,186,804.6 
86.9 

165,938.
3 12.2 

12,526.
8 0.9 

1,365,2
69.7 

2017 
37.8 

1,226,151.2 
86.7 177,820 12.6 10,924  0.8 

1,414,8
95.2  

Source. INSTAT, Bank of Albania. The deflator price is calculate by the author. 

The final consumption trends in years are also given in the following graph. Consumer 
spending is the main weight. This weight gives the misconception that rising consumer 
spending is the main factor driving economic growth. 

Fig.N0.11 Link between consumption and Deflator Price 

Source. Author 
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Conclusions.  
Aggregate, Keynesian, classical and intermediate market models studied in macroeconomics, 
according to the study, they are practically inapplicable. 
From the analysis of the intermediate model, it results that some of the conclusions are out of 
economic logic. The model is static, with projected conclusions that often do not match the 
reality of the market. Existing models cannot perform economic analysis. From the author's 
research on applying aggregate market models to scientific journals inside and outside 
Albania, no work has been found to use and utilize them. 
The material provides some variations from the existing model, and some conclusions 
differing from those resulting from the existing model. These differences between models 
make the proposed Model, a New Model with value for economics and researchers. 
1. The three curves are positive slopes.
2. The curves are not cut with each other. In exceptional cases, they change places.
3. Expenditure and revenue on curves are always supported on a straight line parallel to the
X-axis, representing the level of the Aggregate Price.
4. Between the Demand and Supply curve the GDP curve is set.
Conclusions differ.
1. Increasing demand does not lead to increased production. Increasing demand leads to
higher prices. When purchasing power drops significantly, output increases.
2. The rise in prices and inflation results in the indexation of wages. Wage indexing brings
about increased output. This is because owners want to keep their profits.
3. Increasing the supply does not lead to a decrease in prices, but to the same prices or
increase. In exceptional cases the prices are reduced.
4. Increasing demand and supply over the long run results in increased production and
increased prices.

Recommendations.  
The New Market Model presented alongside the classic, Keynesian and Marxist model will 
help interested parties. It will help scholars to reassess state intervention in the economy, the 
role of state-owned property as competitors of the private, market-to-production ratio, and so 
on. It will help them analyze the components of GDP and their role in the growth of the 
economy. It will serve to understand production as a priority, not the costs of growing the 
economy, assessing cause as a priority, and not a consequence. 
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Abstract 

The purpose of National Accounts is to ensure an exhaustive description of the economy by 
compiling statistics that cover as far as possible the activities belonging to the non-observed 
economy. The exhaustiveness of GDP estimates in Albania was improved by using the 
updated techniques for the estimates of non-observed economy (NOE). The estimates are 
based on the EUROSTAT tabular approach to exhaustiveness of national accounts and on the 
OECD Handbook. Based on Labor Force Survey, Structural Business Survey and Household 
Budget Survey data, seven types of the non-exhaustiveness (N1-N7) are identified and a 
direct estimation of the NOE was compiled. 

This paper explains step by step the methodology of estimating (NOE, type N6) by using 
Franz Method (Income based). This is a simplified version of the method proposed by Franz 
(1985), which is based on the principle that the receipts and costs data for an enterprise must 
be coherent. The theoretical justification behind this principle is that self-employed workers 
will change their employment status unless they receive at least the same income as they 
would have earned for the same time working in paid employment in the same type of 
economic activity (opportunity costs). In cases where the data collected in the basic statistics 
indicate that self-employed persons have a lower income, there is a good reason to assume 
that the difference is compensated for by incomes which are not declared to the tax 
authorities and to official statistics. 

The present methodological paper is also an outcome of INSTAT. It has been prepared by me 
while estimating this component under IPA 2012 MB Statistical Programme: “Description of 
sources and methods GNI compilation”, in Albania.  

Keywords: non-observed economy, Franz method (N6), underreporting, exhaustiveness 
adjustments, official statistics 

Introduction 

The main purpose of National Accounts is to offer an exhaustive description of an economy. 
This means that the aim of compiling statistics is to cover as far as possible the productive 
activities belonging to the Non-Observed Economy (NOE). The exhaustiveness of GDP 
estimates was improved by using the updated techniques for the estimation of non-observed 
economy (NOE). The estimates are based on the EUROSTAT tabular approach (ETA) and on 
the OECD Handbook. Based on the Labor Force Survey, Structural Business Survey and 
Household Budget Survey data, N1-N7 types of the non-exhaustiveness are identified and a 
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direct estimation of the NOE was realized. The Labor Input Method was applied to estimate 
NOE N1 and N6 types of the EUROSTAT tabular approach for all activities except for 
agriculture, financial sector, and public administration. Also, to estimate underreporting 
(NOE, N6) the Franz method was introduced.  

Franz Method 

Franz method11 (Income based): This is a simplified version of the method proposed by Franz 
(1985), implies that income of the self-employed worker should be coherent with average 
compensation of employees for the relevant activity. The theoretical justification behind this 
principle is that self-employed workers will change their employment status unless they 
receive at least the same income as they would have earned for the same time working in paid 
employment in the same type of economic activity (opportunity costs). In cases where the 
data collected in the basic statistics indicate that self-employed persons have a lower income, 
there is a good reason to assume that the difference is compensated for by incomes which are 
not declared to the tax authorities and to official statistics. A key additional assumption for 
such a comparison of income is a REFERENCES income for the self-employed which can be 
compared with wages and salaries of the employees. There are considered as N6 
underreporting of gross output or over-reporting of intermediate consumption in order to 
evade (or reduce) income tax, value added tax or social security contributions. Two types of 
methods are developed for estimation of N6; the first is labor input method (LIM) for 
evaluation of under declared employees and the second “Franz Method (1985)” in order to 
correct the underreporting of output by producers. 

There are two hypotheses for underreporting:  

 In hypothesis 1, the business under-reports turnover while reporting costs in full. Once it
has been established that the income of the self-employed worker is lower than that of the
employee, the income from self-employment is reassessed. The same amount is transferred to
receipts, costs remain unchanged and value added is thus increased.

 In hypothesis 2, the business declares the same value added, reporting turnover in full but
this time over-reporting costs by the same amount as that by which the first had under-
reported turnover. The method leads to the same reassessment of value added.

Franz Method in Albania 

In Albania the Franz method is used for underreporting according to hypotheses 1 and the 
process of correction for underreporting is done as following:  

Step 1: Identification of enterprises that fulfill the above conditions to apply Franz method. 
This new methodology is applied to a sub-sample of SBS which includes only the enterprises 
that have a legal form such as: (1) physical person, (4) limited liability company and (5) 
simple society. Furthermore, from this sub-sample, are chosen only the enterprises that have 

11 See Franz A. (1985), Estimates of the hidden economy in Austria on the basis of official statistics, 
The Review of Income and Wealth, 4, 1985. 
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less than 49 workers. This means that only “Small – up to 5 employees” and “Medium – from 
5 to 49 employees” enterprises are taken into account and excluding those that are considered 
“Large – 50 and more employees”. In order to take in account the business life cycle of the 
enterprises, the correction method is applied differentially according to the years of activity of 
the enterprises that fulfill the above conditions. For all the enterprises that have up to 1 year 
of activity the method is not applied while for, the enterprises that have from 1 to 2 years of 
activity the method is applied at 50%. The method is fully applied for those enterprises that 
have more than 2 years of activity. This distinction is done because the method does not 
require enterprises that have negative gross profit, event that according business life cycle 
may occur in the early years of an enterprise.  

Step 2: Calculation of compensation of employees by employees and incomes (gross profit) 
of self-employed. 

a) In the first case, the average salary calculated for employees, (MVP> 0) and (MPPV = 0)
is imputed. These companies have not reported data on "salaries" and only have
information on "social security".

b) In the second case, the average compensation calculated on employees is imputed for all
enterprises (MPV = 0) and (MPPV> 0). These companies report data on "salaries" and
have no information on "social security".

c) In the third case, at least one self-employed is imputed in all enterprises that (MPV = 0)
but only employees (MPVV> 0), since it is not possible for the selected legal forms to
have at least one self-employed.

d) In the fourth case, the same structure is used as before, for all enterprises that have
declared self-employed only (MVP> 0), have no employees (MPPV = 0) and on the other
hand have declared “wages” and "social security". 

After doing all the adjustments, it is very important to recalculate: 

(1) per capita gross profit of the self-employed
(2) per capita compensation of employees with the new compensation of paid employees and

the new number of self-employed and employed persons.

Step 3: Adjustments are done for working hours between employees and self-employed. 
Adjustments of per capita of step 2 are done to take into account of different working time of 
employees and self-employed. The ratio between the hours worked by the two categories 
provides a correction factor, which is applied to the actual earnings of the worker in the 
specific enterprise in question. The adjustment coefficient of average amount of hours 
worked is taken from LFS data.  

Step 4: Comparisons of per capita income of self-employed and per capita compensation of 
employees by size of enterprise and NACE Rev.2 breakdown. As it was specified before, the 
method has the aim to compare per capita income of self-employed with per capita 
compensation of employees which is now adjusted to the different working hours of the 
employee respect the employer. If the difference between the two values is negative, then 
“reported value added” and “reported output” from enterprises is revaluated with the amount 
of negative differences by obtaining in this way “revaluated value added” and “revaluated 
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output”. Intermediate consumption is not affected by the revaluation of output and value 
added since the latter two are changed with the same amount.  

Step 5: By taking into account economic branches and dimensional classes, calculate: 
a) The ratio between “adjusted value added” and “value added” reported from the enterprises
b) The difference between “adjusted value added” and “value added” reported in the
enterprises, which is after divided to the number of total workers (self-employed plus 
employees). This is called revaluation coefficient.  

Step 6: The amount of the revaluation grossed up to universe of enterprises underlying in 
national accounts is obtained by multiplying the coefficient calculated in the step 5 with the 
number of employed from all other enterprises that have the same that have the same features 
of legal form and economic activity of the enterprises in which Franz method is applied. 
The most affected sectors by underreporting of incomes for year 2017 are the trade activities 
NACE G that compound about 50% of total amount of revaluation. It is followed by 
manufacturing NACE C and construction activities NACE F with respectively 11% and 10 
%. As well accommodation and food services activities NACE I, Professional, scientific and 
technical activities and Private Human health and social work activities NACE Q have a large 
percentage of revaluation by 12 %, 11% and 14%. 

Table: Exhaustiveness adjustment with Franz method 

GDP BY PRODUCTION APPROACH 

in Million ALL 

Eurostat Tabular Approach 

N1 N2 N3 N4 N5 N6 N7 

Output 357,217 

Intermediate Consumption 200,133 

Value Added 157,084 

% 54% 

Source: INSTAT 

Recommendations 

1. In the future, methodologies should be further developed to check the consistency of
the time series of intermediate consumption / value added ratios; value added \
employees; wages \ to employees.

2. Estimates of the Franz method need to be improved by focusing on the over-reporting
of expenditures and costs.
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Abstract 

This study will highlight the development of one of the most important platforms recently, 
the Anypoint platform, its study including the purpose of creation, use, comparison with 
Biztalk Server and some ways of implementing it.  

Studying enterprise service bus ESB platforms is of interest to users to choose the high 
quality platform and the least cost. It enables easy integration of existing systems, regardless 
of the different technologies that applications use. AnyPoint platform is a complete 
application programming interface (API) that helps companies build application networks for 
applications, data, and devices. This hybrid integration platform includes integration of PaaS 
(platform as a service), ESB (enterprise service bus), SOA (service-oriented architecture) and 
a unified solution for managing and designing APIs.  

Mule, considered the runtime engine of the AnyPoint platform, is a Java-based service 
between the integration service bus (ESB) and the integration platform that allows developers 
to connect applications together quickly and easily, allowing them to share data. It enables 
easy integration of existing systems, regardless of the different technologies that applications 
use, including JMS (Java Message Service), Web Services, JDBC (Java Database 
Connectivity) etc. Communication with this platform emphasizes real-time data exchange, 
integration with a logical and facilitation approach for any company offering its services.  

Key words: AnyPoint Platform, Mule Soft, Mule-ESB, Service Oriented Architecture 
(SOA), ESB communication, Rest web service. 

Always and more importance to technology development and increase comes with great 
strides to advanced communication technology, application development and support in the 
economics hand in a practical way and mitigation. The possibility of finding a possible 
solution to application integration, large companies like Microsoft and Mule Soft launch their 
integration platforms applications businesses and companies to achieve integrity, high 
performance and success in the market. Specifically, this study will highlight the 
development of one the most important platforms recently, her research included the goal of 
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creating and offering opportunities in the process of integration of applications, its use 
AnyPoint built on the studio, where it the last is built on the components as Visual Studio, 
RAML language, etc. variety of components, comparison with other integration platforms in 
this case BizTalk Server, as well as including several ways to implement. 

Development and study of AnyPoint platform offered by Mule Soft, based on Mule ESB and 
other diverse components. Mule, considered as a runtime engine AnyPoint platform is a 
service based on Java where between enterprise service bus (ESB) and integration platform 
allows developers to connect applications to quickly and easily together, being allowed to 
exchange data. 

AnyPoint platform solve various problems of relations with SOA architecture, SaaS services 
and Application Programming Interfaces such as: different configurations, the composition of 
components, etc. Connectivity between applications it is an integrated platform, more 
productive, creates a hybrid network applications and data. 

The main objectives of the study will be clearly explained in the respective topics ranging 
from the basic concept of application integration in a SOA architecture, its contribution on 
this platform, widely familiarity with ESB communication, involvement of Mule ESB on the 
basis of which built AnyPoint platform. The study of the latter and comparing it with another 
integration platform as BizTalk Server, highlighting its advantages and disadvantages, and 
the final part will include the realization and implementation to be carried out through the 
platform. 

Service Oriented Architecture (SOA) 

A SOA-oriented architecture to service is essentially a collection of services. These services 
communicate with each other. Communication can include simple transfer of data or may 
include two or more services coordinating some activity. SOA is a paradigm and discipline of 
design that helps IT (information technology) to meet business requirements, services that are 
unlocked and can interact with each other regardless of the type of service, meaning that a 
particular service may be specific platform or protocol. The main focus of this study highlight 
his goal, link the main tools that built this platform of applications integration -> SOA-> 
ESB-> MULE ESB-> ANYPOINT platform. 
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Figure 2: The interaction between applications.The key to 
integration platforms he goal 

ESB (ENTERPRICE SERVICE BUS) COMMUNICATION 

ESB is a key infrastructure that allow to different applications to communicate across two 
main ways standarts-based or pot-level-comunication. ESB provides communication services 
through network protocols such as HTT, TCP, UDP, etc, where together with infrastructure 
when it built ESB enabling key features such as publishing, hosting, subcriben, and 
asynchronous request-response messages. ESB comes as an acronym of the words: service 
channel enterprise. 

Figure 3: Communication through adapter provided by ESB 

ESB architecture has several basic principles, the main focus is to turn off systems from each 
other, allowing them to communicate in a consistent and manageable way. Enterprise service 
bus as a component-based architecture model used for the design, implementation, interaction 
and communication between software applications that interact gone mutually SOA. As a set 
of principles and methods set designs and develops IT functionality best business which are 
built as software components that can be reused whenever necessary. 
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Figure 4: Mule ESB integration Services 

Development of applications integration tends to be a major conflict. Usually conflicts 
resulting from the integration of a large number of components, regardless of whether the 
web services, databases or other systems. Each component is different, which is expected to 
enter data in a specific format and returns the information in a specific format combination of 
all these ingredients in a use case will be implemented on the basis of modern platform 
Mulesoft's and development tools and implementing it offers.  

The idea that there should be stuck out of the development environment MuleSoft is 
profitable offers tesafe. Having an intuitive development environment and easy to use is 
extremely important to increase productivity and reduce the cost of development. MuleSoft 
provides a development environment called mule-studio, which is based on Eclipse. 

Mule Soft provides AnyPoint platform to perform data integration and applications across 
existing system. It's based mainly on Java platform is complemented with connectivity 
features API-Led and other products AnyPoint characterized for connectivity, and high 
composability in control. Mule Soft as a runtime engine platformesAnypoint,it is described as 
an easy platform ndewith Java-based interaction (ESB) and integration platform that allows 
developers to connect applications together quicklye and easily, enabling them to exchange 
data. They are also suitable for scenarios where the free bond is required, scalability and 
sustainability. Mule ESB is the foundation of the platform is AnyPoint for connection to any 
application, data source or programming interface, either in the cloud or on the local 
environment. With AnyPoint platform, Mule Soft provides a comprehensive integration 
platform, which is based on reliable technology open source, eliminating costs and effort 
required for a point-to-point integration. 
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Figure 8: Introduction to Anypoint Platform 

Study Anypoint  Platform  

The unified MuleSoft's Anypoint Platform is the leading platform connectivity for SOA, SaaS 
and API to perform data integration and applications across existing system. It's based mainly 
on Java platform is complemented with connectivity features API-Led and other products 
Anypoint characterized per connectivity, and high composability in control. It is an integrated 
platform, more productive, creates a hybrid network applications and data. 

Anypoint Platform is the only solution that allows companies to realize their true digital 
transformation realization of connectivity led by API. In particular, Anypoint platform is the 
only solution that enables ultimate connection with all API, service orchestration and 
integration needs of applications through a unified unit. Anypoint platform combines 
applications and data in these environments, which then allows developers to connect, 
organize and allow the combination of internal or external endpoint. AnyPoint platform is 
considered as one of the 50 best products of IT Management Software. 

Benefits of AnyPoint Platform 

 AnyPoint platform brings together existing Mule Soft platforms, including Mule ESB,
Cloud Hub and connectors, with new functions dedicated to the creation of the API.
Helps users deal with connectivity challenges across the SOA, SaaS and API. The 
system is an integrated solution, highly productive, integrated hybrid that allows 
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users to create a network of peaceful application between applications, data and 
equipment led the API connection. 

 AnyPoint platform comes with an array of services that allows users to perform key
processes such as analysis, identity management, business group management, high
availability, and security logging. 

 AnyPoint platform is loaded with features and functionalities that architects and
developers throughout the company should develop, build and manage rapidly
throughout the life cycle of applications and their products, AnyPoint platform is 
created using open technologies to encourage reuse, modularity and cooperation, 
which improves the productivity of developers and accelerates the speed project. 

To integrate software into another, Mule Soft has a visual studio which is called AnyPoint 
studio with a development and integration environment based on Eclipse. AnyPoint studio is 
based on five divisions consisting of the components on the field of making connections, 
there are three key features that the message flow, the global elements, XML configuration. 
Also and other key characteristic of the platform is to monitor the project to build, through 
chart graphics, reports, dashboards, etc. AnyPoint platform uses RAML file (Full REST API 
Modeling Language. RAML used for designing APIs, using an easily editable text plan for 
communication between different applications. 

Figure 10: Anypoint Studio 

Future of AnyPoint Platform 

The future development of this platform rests firmly with the goal of further expansion which 
could escalate for any purpose or service to different businesses, enabling the incorporation in 
IOT, Big Data or analytical processes, it's because supposed to expand the business evolution 
participating. One of the goals focuses on the importance that should be taken AnyPoint 
platform: 
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1. Involvement in IOT (The Internet of things more)
2. API Development-Led Connectivity
3. Dynamic expansibility on mobile devices

BizTalk Server 

Microsoft BizTalk Server (or simply "BizTalk") is an Inter-Organizational-Middleware-
System (IOMS) which enables companies to automate business processes through the use of 
customized adapters to communicate with different softwars systems used in an enterprise. 
Created by Microsoft, offers enterprise application integration, business process automation, 
business to business communication, message broker and monitoring of business activity. 
BizTalk Server is Microsoft's central platform for Enterprise Application Integration (EAI) 
and Business Process Management (BPM) offering integration and automation capabilities of 
XML and Web Services technologies. 

Comparison Anypoint with Biztalk Server Platform 

The main aim of the study is comparison of AnyPoint platform integration with other 
platforms as BizTalk Server. The Mule Soft solutions for Microsoft BizTalk enabling users to 
utilize existing Microsoft IT investments and logic written in .NET integration AnyPoint 
platform. With AnyPoint Mule Soft platform, BizTalk customers can tackle the immediate 
challenges of integration and develop a robust API and cloud strategy for the future. 

AnyPoint Platform BizTalk Server 

 It is a platform for integration and the
development of Internet-based
businesses of all sizes.

 They include the management of large
data

 Integration of applications, the web
services etc.

 Software is designed and launched by
Mule Soft.

 It is a solution of automation of business
processes for businesses of all sizes.

 It provides and manages the integration of
applications together with automation
services, monitoring and communication.

 This software was developed by Microsoft
Corporation.
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Software Type: standalone Software Type: Standalone, On Premise 

Clients: medium businesses, large 
businesses, 

  Clients: small businesses, medium 
businesses, large businesses, 

 Features of the Anypoint Platform
Programming designs and manages
all enterprise integration strategy in
same place, providing premises for
the integration of cloud and cloud-
to-cloud integration. It contains
more than 100 links Anypoint to
crawl and simple connections drop.
This reduces the overall cost of the
SOA's delivery up to 65%
maintenance fees and development.

 Anypoint platform offers seamless
integration with legacy systems to
utilize business data and the
processes related to them.

 Automation and optimization of
business processes.

 It includes integration of
applications, many data resources
and support for multiple platforms.

 Features of the BizTalk Server
Software Streamlines Integration line of
business applications using adopters, in
addition to integrating databases. This
includes applications and databases
such as Oracle, SAP, JD Edwards,
Microsoft SQL Server, and others.
Support is provided for a set of
standards to enterprises such as HIPPA,
SWIFT, and HL7.

 BizTalk Server features full engine
business rules and also provides
monitoring of business activities by
providing an aggregated view of the
different business processes.

 It provides graphical models of business
processes, as well as graphical mapping
using Visual Studio.

Based on recent studies researchers have defined some key reasons to choose Anypoint 
Platform against Biztalk Server: 

1. Ease of replicating,
2. Reliability
3. Extensibility,
4. Support for SaaS platform and Hybrid Developers,
5. Access to the source code,
6. Provision of easily developing means,
7. Low Cost
8. Support
9. Full support in innovative developments.
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CONCLUSION 

Today is business environment is extremely competitive. No company, no matter its size or 
the industry in which it is certain to be challenged by competition. To mitigate this risk, it is 
important to consider the implementation of best practices of micro-services in order to 
change soon, easily renewed and meet goals.  

Since the integration of applications is seen as one of the most challenging ways recently, 
platforms required quality and greater integration development in ordere to provide high 
business development  and low costs. Therefore we are required to make the right choice for 
the integrated mode and applications in our business in order to achieve the highest level of 
quality, qualification and profit. 

Organizations that have successfully laid a foundation for ongoing innovation and agility, 
have adopted the micro-architecture services to respond rapidly endless business 
requirements through the use of this integration platform as AnyPoint. 

REFERENCES 

[1] https://www.mulesoft.com/resources/esb/what-esb
[2]http://www.sciencedirect.com/science/article/pii/S0306437915301952
[3]https://www.slideshare.net /mule-esb
[4]http://ieeexplore.ieee.org/abstract/document/5704329/

[5]https://www.slideshare.net/saikuppannagari/integrate-mule-esb-with-microsoft
[6]https://www.slideshare.net/manirathnamgowd/anypoint-studio-mule-esb
[7]https://www.slideshare.net/mule-fundamentals Mule Soft

[8]https://www.slideshare.net/mulesoft/future-of-integration-mulesoft
[9]https://www.slideshare.net/mulesoft/designing-and-building-mule
[10]http://webtoolswiki.com/anypoint-platform-mulesoft-webtoolswiki/

[11] https://reviews.financesonline.com/p/mule-esb/#overview-benefits
Platforma Anypoint.
[12] https://www.mulesoft.com/platform/api
[13] (http://raml.org/).
[14] https://www.mulesoft.com/platform/enterprise-integration

[15] https://www.slideshare.net/JitendraBafna2/exception-strategies-in-mulesoft-anypoint
BiztaklServer
[16] https://reviews.financesonline.com/p/anypoint-platform/2.
[17] https://reviews.financesonline.com/p/
[18] https://adventuresinsidethemessagebox.wordpress.com/tag/biztalk-server-vs-mulesoft/
[19] https://blogs.mulesoft.com/wp-content/uploads/2014/07/dotnet-and-java-platform
[20] http://www.theserverside.com/news/1365047/Mule-A-Case-Study]
[21]https://www.linkedin.com/pulse/biztalk-vs-mulesoft-comparison



Proceedings book    ISBN 978-1-78911-007-4 1st ISC – IMIT ,  22nd  - 23rd November, 2019

84 

THE IMPACT OF USING TECHNOLOGY IN TEACHING INEQUATIONS 
(ALBANIA CASE) 

Elisabeta Peti1 (Koçi), Albion Isaj2, Frederik Dara3 

1,2Department of Mathematics, Faculty of Natural Sciences, University of Tirana 
3Department of AppliedMathematics, Faculty of Natural Sciences, University of Tirana 

elisabeta.koci@fshn.edu.al ,  albion_isaj@yahoo.com , frederik.dara@fshn.edu.al 

  , 
 Abstract: 

Technology provides new opportunities that may transform teaching methods and cognitive 
processes. The purpose of this article is to show the advantages of integrating technology in 
teaching mathematics, especially the facilities of using GeoGebra application in teaching 
inequation concept. A study was conducted in two high school classes in Albania. In Class A 
GeoGebra was implemented in teaching inequations, while in Class B GeoGebra was not 
implemented in teaching inequations. Afterwards the students of the two classes took a test 
related to the concept of inequation.  

Moreover the students of the first class completed a questionnaire regarding their experience 
of learning through technology. Study results show that using GeoGebra application when 
teaching inequations minimizes the time of sketching graphs in class, improves significantly 
the ability of students to perceive situations graphically and to solve inequations 
geometrically. Furthermore technology helps a teacher associate subject content with real 
world situations and encourages a student to put their mathematic skills in use in everyday 
life.  

Regarding to the study results it is recommended to implement technology regularly in 
teaching process in order to have a higher commitment by the students, cognitive result 
development and a more interacting environment. 

Keywords: technology, teaching, GeoGebra, inequations 

Introduction 

Technology has profoundly influenced every aspect of life by offering facilities and 
advantages. Education is affected by technology development. Learning through technology 
is a discipline evolving swiftly because of the opportunities offered by it. Jonassen and 
Reeves (1996) assert that learning from computers means that students review basic computer 
skills and academic content; whereas learning through computer implies an integrated 
approach to computers as part of a broader learning process. Similar to technological 
innovation, education constantly changes, [4]. Changes in values take place, new curricula are 
introduced, and new technologies redefine how we teach and learn, [8]. Technology enables 
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the implementation of new strategies and methods in teaching by improving different aspects 
of learning. Garrison and Anderson (2003) through their community of inquiry model assert 
that the true uniqueness of e-Learning lies in its multidimensional forms of multiplicative 
communication and interaction, [2]. 

The latest report of State Inspectorate for Education (ISHA) in Albania and particularly the 
report on teaching and learning, asserts that there are a lot of steps in the process of teaching 
unfulfilled by teachers. "In Albania, mostly in public schools, teachers focus on active 
students, while the students who have difficulties in the cognitive process are not given the 
proper attention", it says in the 2018 report of State Inspectorate for Education (ISHA), which 
is the latest report where data was processed based on the inspections of State Inspectorate for 
Education (ISHA) at different educational institutions, [7]. "Teaching is adequate, 
scientifically speaking, but teachers only focus on active students, leaving the inactive 
students and the students who have difficulties in the cognitive process not included ", the 
report asserts, [5]. That is the reason why implementing technology in teaching process 
becomes necessary.  

On the other hand, while a new textbook is being used in Albanian schools, the 
implementation of new technology in teaching process is necessarily required. Using 
technology has rarely been efficient in Albanian schools in the aspect of encouraging students 
to get the information in the demonstrated form. It has been estimated that teaching and 
learning should be based not only on textbooks as the main source, but also on alternative 
sources, such as digital learning, [7]. This paper gives specific reasons why this alternative 
source should be used. 

The economy level in Albania and the insufficient fund of Ministry of Education, Sport and 
Youth (MASR) makes it almost impossible to invest in the latest technology for schools, so 
teachers have to come up with new methods, which are more economical and easily 
accessible by the students.  

Mathematics, because of the constant need to perceive complex situations, offers very good 
opportunities for implementing technology in teaching. The integration of computer programs 
into mathematical disciplines promotes the development of logical reasoning. GeoGebra is an 
interactive geometry, algebra, statistics and calculus application, intended for learning and 
teaching mathematics and science from primary school to university level. 

 There are a lot of applications that can be integrated in math lessons, but GeoGebra is 
commonly used because it is free of charge, easily accessible and it doesn't require advanced 
computer skills. This program can be implemented in different areas of mathematics, but this 
paper is focused on the implementation of GeoGebra in teaching inequations. 

In their contribution to the International Group for the Psychology of Mathematics Education 
(PME Group) in 2004 Boero and Bazzini referred to inequalities as  “an important subject 
from the mathematical point of view; a difficult subject for students; a subject scarcely 
considered till now by researchers in mathematics education”, [1]. 
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Even though inequations are part of the mathematics curriculum in middle school, students 
still encounter multiple problems understanding inequations in high school. The school 
mathematics curriculum “consists mostly of instrumental elements, there is little effort in 
these books to try to create concept images”, [6]. 

This paper aims to show the advantages of integrating technology into mathematics teaching, 
especially the facilities of using GeoGebra application in teaching the inequation concept. 
The research questions are:  

- Are there any differences in students’ performance when implementing GeoGebra in
teaching inequations? 
- Does the use of GeoGebra improve students' ability to have a more complete perception of
inequations?
-Does the integration of technology in education create an interactive environment?
-Does technology implementation in teaching impact students’ motivation to learn?

Method 

In order to understand the advantages of implementing technology in teaching, GeoGebra 
was integrated in teaching inequations. The participants of this study were two high school 
classes in Elbasan, Albania. In Class A, GeoGebra was implemented in teaching inequations, 
while in Class B, GeoGebra was not implemented in teaching inequations.  

Then a short test was conducted with the students of both classes regarding the concept of 
inequation. Also, each student in the class in which the GeoGebra application was used 
completed a questionnaire regarding their experience of learning through technology.  

Figure 1. Graphical solution of   using GeoGebra. 
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Let us show step by step how the solution of  is found using GeoGebra. 

Although GeoGebra shows the solution of the inequation directly, while teaching, the teacher 
breaks down the problem of finding the solution step by step, in order for the students to 
solve each step using learned skills. For every step, the teacher gives instructions and graphs 
the required elements using GeoGebra 

Step 1: Graph 

(The students apply their skills in graphing parabolas. Firstly they find the parabola vertex. If 
the parabola equation is  then the parabola vertex is  where 

. 

After that students find the points where the parabola intercepts with ox axis, so they solve 
equation ) 

Figure 2. 

Step 2: Graph (where is solution of 

equation ) 
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Figure 3. 

Step 3: The area defined by  and in which the graph of  is 

above the ox axis, show the graphical solution of  . 

Figure 4. 

Instruments 

The instruments used in this study are the test and the questionnaire. 
The test has 6 exercises related to the concept of inequation. Exercises were related to 
interpreting a region through inequations, graphing the area represented by an inequation 
system, deciding if a point is part of a shaded region, solving inequation algebraically and 
using graphic method. Moreover a real life problem  related to inequations was part of the 
test. The purpose of this test was to evaluate the students’ concept image of inequation when 
GeoGebra is implemented in teaching inequations. 
The questionnaire have questions related to GeoGebra and implementation of technology in 
teaching. The purpose of the questionnaire is to find out students’ opinion about GeoGebra 
and teaching through technology. 
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Results 

Class A – GeoGebra was implemented in teaching inequations  
Class B – GeoGebra was not implemented in teaching inequations 
After evaluating the students’ test answers, the results concerning the research questions are 
presented below: 

Question Class A Class B 

1 83% 77% 

2 67% 47% 

3 67% 60% 

4 43% 43% 

5 50% 10% 

6 57% 33% 

Table 1. Correct answers according to question and class 

Class A students have performed better in the test than the students of Class B. There are 
substancial differences between  the  performance of Class A and Class B students in the test  
regarding the questions related to graphical presentation of inequations. While working on the 
concept of inequation, the most difficult part for the students is solving a quadratic inequation 
graphically. Students understand the steps involved in the grapic method, they correctly build 
the graph of the function associated with the inequation, but they are not able to determine the 
region which is the solution of the inequation,[3]. Using GeoGebra the graphical solution of 
an inequation can be obtained in a short period of time, so students can solve a lot of 
inequations during the lesson. The students can also visualize the graph better because in any 
case the zone that is the solution of the inequation it's shown clearly by this application.  

Figure 5.Some wrong students’ geometrical solution of   taken from the 
tests [3] 

Wrong answers like these can be found often in the tests of Class B students, while in the 
tests of Class A students wrong answers related to graphical perception of inequations can be 
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rarely found. Almost every student of Class A, who has graphed correctly, 

has also managed to determine the zone that is the solution of the inequation accurately. 

After analysing the answers of the Class A students in the questionnaire, 93% of them did not 
have difficulties using GeoGebra, in fact, they seem to think that it is very convenient. 77% 
of the students declare that this application has helped them to better perceive the situations 
regarding the concept of the inequation. 83% of them claim that implementation of 
technology in education creates an interactive environment and makes the lesson more 
interesting. Moreover, 77% assert that implementing technology-related methods in teaching 
stimulates their desire to learn. 

Conclusions 

Study results show that using GeoGebra application when teaching inequations minimizes the 
time of sketching graphs in class, improves significantly the ability of students to perceive 
situations graphically and to solve inequations geometrically. Furthermore technology helps a 
teacher associate subject content with real world situations and encourages a student to put 
their mathematic skills in use in everyday life. Also implementing technology in teaching 
impacts students’ motivation to learn. Regarding to the study results it is recommended to 
implement technology regularly in teaching process in order to have a higher commitment by 
the students, cognitive result development and a more interacting environment. 
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Abstract 

This paper represents some applications to various problems of mass theory and integration, 
using the concept of exhaustive sequences and local convergences.  

Alongside the relativization of the equi-integrable functions, new ones on Bohner-type ideal 
integrals and a new study on the application of symmetric differences have been presented; in 
the theory of mass and continuous functions, continuing the results of Boccuto, Das and 
Dimitriou. 

Key words: Bohner type ideal integrals, Symmetric differences, Point-wise I -convergence, 
Ideal exhaustiveness, Banach spaces, Weak convergence, Weak compactness  

- continuity, - convergence in a discrete way.

Definition 1.1. 

(a) Let Y be a set that is not the empty set , Y. Family (Y) is called ideal of the set Y

if and only if, that for A, B it follows that, AB and for every A  and B  A we will

have B  .

(b) The ideal is called non-trivial iff and only if, and y  A non-trivial ideal is called

acceptable when it contains the sets with only one point on it.

Let be a space with probabilistic measure , where T is an random set on a line, -

Borel’s algebra and  is a defined measure. 

Definition 1.2: The function  , where X is a vector space is called a simple function 

according to , if for every family of measurable sets that have no common point 

,so and , for , where and , for , i=1, 2,…, 

n.  

As we know before, the simple function is defined , where is an 

characteristic function of . 

Definition 1.3 :The function is called -measurable on if for every tT,  

and there is a sequence of simple functions for which we have
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for  . 

Proposition 1.4: The linear combination of functions -measurable (measurable ideals) is an 

-measurable function.

Definition1.5. The subsequence of the sequence  is called fundamental 

iff, for  for  where

Definition1.6:.Let be a measurable complete space with a non-negative measure. The 

sequence of measured functions in  is -convergent according to the measure to 

the function f, if for each ε> 0 and σ> 0 there is an essential subsequence of the 

sequence  such that: for  and  t I. We denote 

. 

Definition1.7.The sequence of measured functions with values in is called -

fundamental according to the measure , if there is a natural number 

and there is a subsequence of and , 

. 

Proposition1.8. If the sequence is -convergent to f in  it is -fundamental. 

Proposition 1.9. -limit of the sequence according to the measure

is unique with the proximity of equivalence. 

Proposition 1.10. 
If the sequence is a fundamental-sequence in the , then there exists 

an . 

Definition 1.11.The function is called -Bochner integrable, if there is a 

fundamental sequence of simple functions  such that, 

a) is -integrable  to f.

b) almost everywhere and is 

called -Bochner integral. 

2. Applications of symmetric difference in mass theory.

Let X be an infinite set and Σ⊂ (X) a σ-algebra. The set of all finite sum measures with real 
values in Σ will be marked (Σ); and with Ca (Σ) the linear subspace of ba (Σ), consisting of all 
σ-sum measures in Σ. 
The following are the meanings of the esoteric ideals and the ideals of other convergences in 
the framework of mass theory. 
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Definitions 2.1. 
(a) For a positive mass λ ∈ ba (Σ) and A, B∈Σ (pseudo) - λ- the distance between A and B is
determined by the equation: d λ (A, B) = λ (AΔB) where Δ denotes the symmetric difference .
(b) A mass μ ∈ ba (Σ) is a constant λ- I, in the E∈Σ set, if for every ε> 0 there is δ> 0 and A ∈
I such that, for any F∈Σ that d_λ (F, E) = λ (FΔE) <δ to have | µ (F) -µ (E) | <ε for n ∈ \ A.
(c) It will be stated that μ is continuous λ- I in Σ, if μ is continuous λ- I in any E∈Σ.
We note that, as defined in mass theory, μ is λ-absolutely continuous if μ is λ-continuous at
në. By agreement, when F⊂E we will say that E is continuous λ when for any ε> 0, ∃δ> 0
such that when d_λ (F, E) =λ (E \ F) <δ we will have | μ (F) -μ (E) | = | μ (E \ F) | <ε.
Similarly, when E⊂F then d_λ (F, E) = λ (F \ E) <δ we will have for n∈ \ A, μ (F \ E) <ε,
when E = F, d_λ( E, F) = 0.

The sequence  of simple functions  is called the determinant sequence of functions of the 

function f. 

That is easily proved the proposition: 

If  and  are two determinant and fundamental sequences of the same function, then 

This proves that the proposition is correct. 

Note that, as defined by the measure theory, μ is λ-absolutely continuous if μ is λ- continuous 
in ∅. By agreement, when F⊂E we will say that E is λ continuous, when for any 

  such that 

 we will have . 

In the same way, when then we will have for  

 ,when , . 

Proposition 2.2. (a) If  where, ,  and 

,  ,or 

(b) for the sequence … when and

Measure  is continuous and 
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It follows that:

Definition  2.3. 

Let -be an acceptable ideal in .The sequence of measures from is -
exhaustive in , if for each , there exists and the set such 
that, for each that  and for each . 

It says that the sequence is -exhaustive in ,if the sequence is -exhaustive for

each . 

(b) It says that the sequence is -convergent to  in the set , if for each 

sequence in ,for which -limit  we take .

It says that the sequence  is -convergent to  in if it is -convergent to in

every  . 

(c) It says that the sequence is -convergent to in the set , if for each 

there exists such that,for each and we 

have for .  

The set of all subsets  ,for which  for a fixed we will denote EV and will 

be called neighborhood of E. It seems clear that Consequently E  EV .
Notation 2.4.The sets are used as a substructure of a topology, where the openings are 

 G = {union of sets by Σ} which have neighborhood of each element of them 

It is proved that: 

(1) The union of  is opened.

(2) The intersection  of an finite number of opened sets is an opened set.

 We call this, a topology of neighborhood of the sets. 

For each ε> 0, there is a δ> 0 such that, for every  we will have: 

 . 

Proposition 2.5. From the above definitions, it is clear that, when is -convergent, it 
is and -convergent. 
We state that if the sequence is --convergent, it is also –convergent.

(2) Measure is - continuous .

3. -Continuity
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Let (X, , ) and  ( Y, ', ) be two measured spaces and the sets (X) and (Y) of them. 

Definition  3.1.The set function f : X Y  is called -I continuous in the subset A, if for each 

> 0 there exists () > 0 such that , for every set G (X) that (GA)< to have

(f(G)f(A)) <.

To denote B(A, ) = { G (X)   : (GA) < }  that is an open ball with the support of 
A and B(f(A), ) open ball with the support of f(A) the above definition can be geometrize: 

The set function f  is continuous in the subset A of X if for every open ball B(f(A), ) from 
(Y) there exists an  opened ball B(A, ) from (X) such that , for each G B(A, ) it
follows that f(G)  B(f(A), ) (or f(B(A, )  B(f(A), ) ).

Definition 3.2. 

(a) It is said that the sequence (fn) -converges in a discrete way to an element G , where
 is a collection of sets, if for each element > 0,there exists n0(,G)  such that, for n >
n0(,G) we have  (fn(G)f(G)) <.

(b) It is said that the sequence (fn) -converges in a uniform way if for each > 0 and any G
,there exists n0()  such that, for n > n0(), we have (fn(G)f(G)) <.

(c) It is said that the sequence (fn) is -exhaustive in the subset G  where  is a collection
of sets, if for each > 0,there exists a natural number n0()  and >0 such that for n > n0()
and every subset H  B(G,  we have (fn(H)fn (G)) <.

Proposition 3.3.  Let fn, f : X (Y) be a set of functions. If the sequence (fn) is -
convergent in an uniform way and with terms - continuous then it converges to f  - 
continuous. 

Proposition 3.4. If the sequence (fn) -converges in an uniform way in (X)  to the function 
f, then it is -exhaustive in each G(X) . 
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Abstract 

An important moment in the architect’s work is the presentation of the work to a client or audience. 
For a business too, the marketing aspect or the analysis process, where the data is associated with 

updated graphics are very important. In medicine too, the animation of different aspects of 

demonstrations is very important. 

These animations can be provided by computer software, and today there are a lot of software that 

provide animations in 2D and 3D. 

Unity is a software that is considered one of the most successful in animations. In fact, this is a 

program created for games. For this reason it is rich with different functionalities that help in the 

creation of an animation. 

Why can’t these functionalities be used in other fields too? The objective of this article to 
demonstrate some essential features of Unity and some examples of its applications in different 

fields like architecture, business or education. More specifically, this paper deals with how Unity can 

be part of the ‘view’ component of web applications in order to create a ‘view’ with animations.

Artistically, the craft of animation has spurred amazing advancements in storytelling since its 

inception. Computer animation owes its theoretical base to the Walt Disney Studios. “Snow White 
and the Seven Dwarfs”, released in 1938, was Disney’s first animated feature length film. Each 
“frame” of a Disney animation was a piece of acetate containing about 1/24 of a second’s content.

When 24 still frames are projected in one second, human perception combines the frames to see 

movement. 

Introducing this program in the school curriculum would open a new field of cooperation between 

computer science and other disciplines. 

Why is animation important? 

People give different opinions about the importance of the animations. [1] 
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Jason Cangialosi, Partner & COO at Worker Studio says: To properly answer such a question, one 

would need the context of meaning as to what’s important. Economically important? Artistically 
important? Culturally important? Historically important? 

The broad answer: animation is important to all of the above. 

Economically, animation provides employment to hundreds of thousands of artists, animators, 

producers and technicians to satisfy the huge demand for diverse content in the world. 

Culturally, it’d be hard for many of us to imagine a childhood without all of the animated characters 
that fill our imagination. Their existence is owed to techniques developed by Disney and other 

pioneers. 

Raima Mishra, Software Engineer says: Animation or 3d Animation is important because it 

encourages us to tell stories and to communicate thoughts and feelings and concepts in a unique, 

easy-to-perceive manner that can be understood by both young children and adults. Animation has 

helped connect people all over the world. 

Danae Santibañez:  [2]  concerning the importance of the Representation in Architecture mentions 

that: Introducing movement to drawings and diagrams is an excellent way to show the development 

and progress of ideas fundamental to a project. When it comes to architectural drawings, it's 

fundamental to understand what information needs to be highlighted and what is the best way to 

show it, getting rid of all the extra data to focus attention on the main asset.  

Mary Strain [3], a professional editor, says: Animation brings the power of imagination and creativity 

to your marketing, and has grown far beyond cereal or game ads. It gives you the power to 

demonstrate almost any product or service to your clients, sometimes so realistically that it's hard to 

believe it's not actual video. The motion and color of animation grabs attention, explains instantly, 

demonstrates what has yet to be realized and is an effective marketing tool when precisely tailored 

to your target demographic. 

Life Science companies in “Powerpoint vs. animated video” say picture is worth a thousand words. If

that is true, then an animation must be worth 1000 pictures! People who often give public talks and 

presentations know the trick – they start by showing an animated video that “breaks the ice”, 
promotes a discussion, and sparks interest. 

Animations and Unity 

Unity is a game engine and IDE developed by Unity Technologies that can work across multiple types 

of platforms or operating environments. You create an animation in Unity. When you decide to build 
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it for publication, you choose a platform to deploy the product. The product created can be targeted 

to web plugins, desktop platforms, video game consoles, and mobile devices.  

There is more than one way to create animations in Unity: 

One is to use the classic components of an animations.  Unity calls this capability “Animator”. The 
animation and a C# script are attached to a GameObject. GameObjects are the fundamental objects 

in Unity. They inclide: characters, props and scenery. Empty game objects are also used for such 

tasks as organization and sometimes as containers for colliders.  

     Using the UI of Unity the components Animator, Animation and C# scripts are created. In 

Animator some states and transitions between them are defined. In Animation some properties are 

defined as object of animation, for example rotation or position or scale. The animation is attached 

to some state of Animator. And in the Script in Update function you use some code to achieve what 

you need as animation.[4] The Update function is so-called because it “updates” the position of each 
object every frame.  

The Animation component in the process of creation of an Animation can be an external resource. 

They are called Animation Clips like Humanoid animations, captured at a motion capture studio, 

Animations created from scratch using different software such (such as Autodesk® 3ds Max® or 

Autodesk® Maya®), or Animation imported from 3rd-party libraries (eg, from Unity’s asset store)|

Unity is a game engine and game engines require Physics to be simulated using a Physics Engine. The 

Physics Engine tries to simulate real-world physics in a game (an animation)  so that the objects in 

the animation demonstrate natural physical phenomenon. For example:  

The Physic Material is used to adjust friction and bouncing effects of colliding objects. Using a sliding 

scale from 0 – 1, developers can control reaction movement from being on ice to moving very slowly

like stone. Typically a physic material is attached to a collider. 

Colliders are used to detect collisions. Colliders can be the same size, smaller, or larger than the 

objects they belong to. Thus they can also be used as triggers, telling an animation to begin or end 

whenever another object hits the collider. 

Rigidbody allows you to add mass to a body just like a normal body in the real world which will have 

mass, weight, will behave differently on different kind of forces and gravity. [5] 

Therefore animations can be created in Unity by using this Physic engine elements in C# code. 

Update() is the typical function used to create an animation, because it is  executed repeatedly once 

per frame. As the frame rate varies the repeat rate varies. It should be noted that this characteristic 

can cause animation quality problems. Sloppy development could result in large variations of 

rendering calls. The resulting frame rate variation that might produce jerky movements. This 

situation is exacerbated on integrated graphics machines. Developers should be cognizant of the 

type of machine used for animation playback. Some developers place physics code in FixedUpdate() 

to minimize graphic call spikes. 
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An example of a simple animation created in the third way such as an architect would be interested 

is considered in this article. This work needs the following to proceed: The product of the architect 

(for example a house) created in different architectural software like CAD, Revit, Maya can be 

imported as a model. Typically, animation data is imported with the FBX format. Owned by the 

American software company Autodesk, FBX promotes interoperability by allowing data to be ported 

from one application to another. For Unity3D development this is particularly important. Often 

models are created in one format, then imported to Unity for use in an animated scene. The 

imported FBX file contains animation data that defines linear movement of objects. 

Some developers prefer to create a Prefab12 from the original model. In Unity prefab creation is a 

drag and drop process. First the model is imported, created, or modified in the Unity Scene View. 

Once the developer has the model exactly the way she wants it, she drags the model to a Prefab 

folder placed inside the Assets folder. The original object is subsequently deleted. It is replaced by an 

exact copy (the Prefab) which positioned in the Scene by dragging back from the Prefab folder. As 

many Prefabs as desired can be created. Using the Prefab workflow can be especially helpful in cases 

where there is a need for several instances of the same object. Once inserted into a Scene, the 

object’s Prefab link can be broken so it can be modified, if so desired. 

A GameObject, the house in our case, can be created in this way using the Prefab. Other type of 

assets can be created for the project like materials, textures, shaders. The work can be done 

automatically and partially by code. In this example some GameObjects are created on the scene like 

a plane, four walls and the house in the middle. A script is attached to the House object and a user 

interface is created using some buttons, where each of them performs a task. Initially, when you run 

the program, the house is rotated, due to the code that we have in Update function.  

 void Update() 

 { 

     spawn.transform.Rotate(new Vector3(rotationAroundX, rotationAroundY, 

 rotationAroundZ) * Time.deltaTime); 

 }    

where: 

spawn represents an instance of the GameObject, the house. 

new Vector3(rotationAroundX, rotationAroundY, rotationAroundZ) represents the direction of the 

house rotation, based on some float values of rotationAroundX, rotationAroundY, rotationAroundZ. 

related to a frame Time.deltaTime is the amount of seconds of processing the previous frame. It is 

typically used to minimize performance differences across machine capability. 

12
 Unity’s Prefab system allows you to create, configure, and store a GameObject complete with all its components, 

property values, and child GameObjects as a reusable Asset. 
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Clicking on the buttons we get different view of the animation. We can stop and restart the rotation, 

we can change the texture of a detail of the house continuously, we can extract a detail and rejoin it 

again with the whole house.  

Communication of Unity with browser 

WebGL enables you to view the 3D animation created with Unity directly in your browser. With this 

capability, the animation becomes part of a web application. Thus animations created in Unity can 

be used in different fields, because the web applications are used everywhere today. 

This is possible using Unity program. 

When the program is built in this platform some specific folders with some files on them are created. 

The folders are named Build, and TemplateData, which contain the content for the web of product 

created in Unity, and a file index.html which is accessible from a browser and makes possible 

communication of the content for the web with the browser in two directions: 

The web page calls functions inside the content for the web. 

The content for the web, provided in the built process, calls functions in the web page. 

We have considered in this article the case when web page calls functions inside content for the 

web.[6] 

Integration of Unity inside a Web Application and Connection with a database. 

An important aspect related to an animation is the possibility to make it flexible at runtime. This 

means the user might want to enter our data and change different properties of animation at 

runtime. It would be interesting to make the animation part of a web application. This would 

connect the animation with the information of a database what will make the animation flexible at 

runtime. 
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As we mentioned before, the content for the web produced by WebGL is included in the files in Build 

and Template folders and index.html file with help the browser to communicate with it. 

The goal here is to integrate content for the web in a Web application. For this reason, we include its 

two folders in the environment of a web application. The file index.html will play two roles. One of 

communication with content for the web and one of communication with web application. There is a 

need to send some data from the web application to Unity. This can be achieved through the file 

index.html    

For this reason, this html file is converted into a JSP file that communicates with a servlet. Then, a 

servlet can communicate with a database and send the necessary information to index.JSP now. In 

this file some JavaScript functions can be added that make possible communication with content for 

the web at run time. It is possible to send and receive data between the animation and this JSP file 

through these functions written in JavaScript language.  

We have considered a very simple example as an animation: a cube whose size is increased in time 

and after a while the size restarts again with the initial value. And we are trying to change this 

animation adding in this animation the rotation of the cube at runtime based on some data that 

come from JSP file. We could consider these data read from a database. 

Let us represent just a few pieces of code used in this communication Animation-Web Application 

In the web application we have a model that corresponds to the GameObject in unity, which is the 

cube, Some of properties of the cube are represented and respective accessors and mutators. 

This model possibly communicates with a database. 

A servlet as controller accesses the data from the database continuously or based on the user 

request, and sends these data into a JSP using a code like that: 

HttpSession session=request.getSession();   

session.setAttribute("angle",rotationAngle); 

RequestDispatcher dispatcher = 

 request.getRequestDispatcher("/index.jsp"); 

dispatcher.forward(request, response); 

The JSP file in fact is the index file generated by the building process but converted in JSP by our 

request. 

This is so, because we need to get here the data from servlet. The code for this is 

<%String angle= String.valueOf(session.getAttribute("angle")); 

 %> 
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From this JSP file we need to access different methods in Unity scripts that would change the 

animation at run time. For this we need to add a JavaScript function in our JSP and inside this 

function to use the syntax: 

unityInstance.SendMessage("Cube", "updateV1", String(value)); 

It is important to know the parameters of this method. The first represents the name of the 

GameObject in Unity. To this GameObject is attached a script in C# and the second parameter 

represents the name of a function in this script that will be called from the JavaScript function in the 

file index.jsp. The third parameter represents a value transmitted to this function as a parameter, 

which will cause the change of the existing animation. This function in JavaScript  

function SendMessageToUnity(value) 

{ 

   unityInstance.SendMessage("Cube", "updateV1", String(value)); 

} 

can be called from a onclick element of a form, like this: 

<button type="button" onclick=" SendMessageToUnity (<%=angle%>)">Click Me! 

Before 

clicking 

the 

button 

After 

clicking 

the 

button 

Conclusions 

Animations play an important role in improving the style and quality of work in different fields. 
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Unity is one of the best software platforms for creating not only games, but animations in different 

fields. The possibility of using Prefabs created from imported models from any architectural software 

is helpful in creating animated presentations. 

The possibility of integration of a content for the web produced by WebGL into an independent web 

application makes possible animation of the view component of MVC web application in different 

fields. 

The creation of games themselves, which is the first goal of Unity, would be very helpful and 

attractive in the education process of young people.  

Therefore, including Unity learning in the school curricula would give to young people good skills to 

create animations useful in different fields. 
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Introduction 

Our topic is Enterprise resource planning in Albania.They are the most important systems 
which help businesses nowadays around the world. We choose to work on it because based 
on our experience we know the importance of them in Albanian businesses.The purpose of 
this paper is togive more information and to show the importance of them on small and 
medium businesses (SME) in Albania. We hope to motivate all businesses to apply them.  

This paper is organized in three main parts: general information  for ERP, the importance of 
ERP Systems andERP Systems in Albania. We will describe what are ERP, how important 
are them in business life and describe a small example about AlphaWeb. 

The advantage of ERP is to help business to grow and manage their situation better. 
Customers will become more happier than ever and that is the main purpose of the business. 

What is ERP? 

Enterprise resource planning (ERP) refers to a type of software that organizations use to 
manage day-to-day business activities such as accounting, procurement, project 
management, risk management and compliance, and supply chain operations. A complete 
ERP suite also includes enterprise performance management, software that helps plan, 
budget, predict, and report on an organization’s financial results.(www.commprog.com) 

By collecting an organization’s shared transactional data from multiple sources, ERP systems 
eliminate data duplication and provide data integrity with a single source of truth. 

Today, ERP systems are critical for managing thousands of businesses of all sizes and in all 
industries. To these companies, ERP is as indispensable as the electricity that keeps the lights 
on. 

ERP systems are designed around a single, defined data structure (schema) that typically has 
a common database. ERP is the vehicle for integrating people, processes, and technologies 
across a modern enterprise.(www.oracle.com) 

For example: Consider an automotive business retail, which buy and sell spare parts. It buys 
different parts from Germany (import them from it) and sells them to Albanian clients. This 
retail business has different departments: purchase (which is responsible for purchase goods 
and their procedures in Albanian costumer clearance), sales (which is responsible for selling 
goods on the market) and financial (which is responsible for making payments of purchases, 
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calculate VAT every month, declare on the state imports, sales, inventory etc). Both three 
departments collaborate with each other. A purchaser will have to order goods based on the 
sales reports (which goods are sold) and a financial makes costs analysis of goods based on 
the reports of them, which consists of their purchase price, sales price and it’s circulation. 

All these data, which are necessary for each department, are stored, allocated on the system. 

The Importance of ERP Systems 

It’s impossible to ignore the impact of ERP in today’s business world. As enterprise data and 
processes are corralled into ERP systems, businesses can align separate departments and 
improve workflows, resulting in significant bottom-line savings.  

The ERP systems will continue to be one of the largest fastest-growing and the most 
influential players in the IT field well into the new millennium.(Gorishti) 

At the same time, ERP is an application and software architecture that facilitates information 
flows between various business functions inside and outside an organization and, as such, is 
an enterprise-wide information system.  

Enterprise resource planning (ERP) systems are used by organizations looking to manage 
their business functions within a centralized and integrated system. It is a collaborative 
platform that guarantees effective management of all company activities related to finance 
and accounting, sales and marketing, production, supply chain, warehousing, planning, HR, 
business analytics, etc.  

ERP stores all entered data into a single database, allowing all departments to work with the 
same information. There are a lot of reasons, which give the importance of using ERP 
systems. Below are the main reasons: (www.oracle.com)(www.commprog.com) 

1. More money saved:ERP unifies many of the systems that may currently be
fragmented in your organization.By unifying systems, you help your staff utilize their
time more efficiently. Moreover, your organization saves money with ERP by
eliminating the need for users to be trained on several systems.

2. Improved collaboration: a central database reduces any hesitation or stalling during
projects, since all team members have access to the company-wide data they need. All
data are compiled, stored, shared and accessed through a single system.

3. Better Analytics: a central database of information also aids in improving your
analytics and reporting.

4. Improved Productivity:An ERP system can automate your most tedious tasks and
the staff members are bound to make a mistake.

5. Happier Customers: ERP provides customer satisfaction in a few different ways,
such as customer relationship management (CRM) tool or can be easily integrated
with one.

6. Simplified Compliance and Risk Management:ERP systems often provide tools to
manage risk.
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7. Improved Inventory Monitoring: It also bolsters reporting, as tracking technologies
provide more accurate numbers.

8. Improved Production Planning and Resource Management:ERP provides insight
into all manufacturing operations including the shop floor.

ERP Systems in Albania 

There are a lot of ERP used systems in Albania such as: AlphaWeb, Financa5, IMPRO, 
Bilanc, Microsoft Dynamic AX, Microsoft Dynamic NAV, ORACLE, SAP etc. 

Regarding to a recent study, 95% of SME don’t have an ERP System, due to the fact that 
almost of Albanian Business are not structured and don’t operate with a business plan and are 
too sceptic of implementing ERP Systems.(www.imb.al) Although this fact, many businesses 
have started to implement these systems,as they have a lot of advantages such as: Integration 
of different processes that business operates and centralize all data of Business. 

We have taken in consideration as a study AlphaWeb Business. It is an ERP systems in cloud 
that allows employee in different divisions to access and rely on the same information for 
their specific needs. It’s a shared database that supports multiple functions used by different 
businesses. 

Fig.1: A detailed view of Purchase Reports and it’s downloaded format in excel 

R
EFERENCES 1: Authors 

AlphaWeb is developed by IMB(Instituti I Modelimeve ne Biznes) and is a most widely used 
system in Small and Medium Business (SME). There are 6000 businesses in Albania who use 
this system. It is suitable for all types of businesses such as: Banks, NGO, Accounting 
Offices, Constructions, Retails, etc.  
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AlphaWeb as an ERP System, offers a wide range of modules and activities, in order to 
simplifies the accounting process. These modules/activities include: Purchase, Sales, Cash 
Register, Banks, Stocks, Warehouse, Accounting.  

AlphaWeb gives the opportunity of making reports which are too important for accountants. 
They are: 

1) Reports of inventory;
2) Reports of Sales and Purchases;
3) Reports of Banks and Cash Register;
4) Reports of Situations of Clients and Suppliers.

Based on these reports, all accounts can make different analyses for businesses. The most 
important analysis is Break Even Point, with which the business can determine the number of 
units or money of revenue needed to cover total cost. In that way the business can make better 
decisions for it’s progress. What is more these reports help accountants also on creating the 
annual Financial Statement (Bilanc), which is declared on the QKB. 

It is attached also with Statement of Income and Expenses, Statement of Changes in Equity, 
Statement of Cash Flow, Statement of property, plant and equipment and the Inventory of 
Goods for Sale. Both of them are declared on Taxes and are mandatory to be implemented by 
every business. In case of non-delivery/non-declared one of the statements above, a business 
is fined by state. 

Fig.2: View of AlphaWeb System 

REFERENCES 2: Authors 
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Fig.3: A detailed view of main reports in AlphaWeb 

REFERENCES 3: Authors 

To conclude the ERP systems will help the small and medium business in Albania for better 
performance and will make them to win more. It will make them to work and follow a 
business plan which is a rare way of work in Albania. 
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Abstract 

The observation of  -convergence is done in many publications in different contexts and 
tools. Recently, we defined the a and *-convergence in metric space and we emphasized 
the in every case -converge or so called locally uniform convergence open new ways for 
study  relationships in different spaces. In this paper we extend the convergence of sequences 
to net's convergence and have relativised many known prepositions. 

Keywords: exhaustiveness, exhaustive sequence, exhaustive net, -converge, locally compact 
space, separated convergence, everywhere not dense set 

1- Exhaustive functions

We now introduce a new notion of exhaustiveness [1] which is close to the notion of equi-
continuity. ([1] Gregoriades & Papanastassiou 2008) 

Definition 1.1. Let (X, d), (Y, p) be metric spaces, x ∈ X,  be a family of functions from X 

to Y and , . 

(1) If  is infinite, we call the family  exhaustive at x if for each ε > 0 there exists δ > 0 and

A a finite subset of  such that: for each and for each  we have that 

(2) In case where  is finite we define  to be exhaustive at x if each member of  is 
continuous function at X. 

(3) is called exhaustive if  is exhaustive at every xX.

(4) The sequence is called exhaustive at x if for all ε > 0 there exist δ > 0 and 

such that for all  and all we have that 

(5) The sequence is called exhaustive if it is exhaustive at every x ∈ X. 

Notice that in the most interesting case where is a sequence of functions for which 

,then the family is exhaustive at some if and 

only if the sequence is exhaustive at . 
Remarks 1.2. 

(1) An equi-continuous family is an exhaustive family such that for each ε > 0 the finite set A
in Definition 1.1 can be taken to be the empty set. So equi-continuity implies exhaustiveness.
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(2) Saying that  is exhaustive does not imply that there exists a finite subset of  (call it A)

such that  \ A is equi-continuous. (That is because the set A in the definition depends on ε
>0.)
.

Example 1.3.[1] For n ∈N define such that , for , for    

x >0. Obviously there is no continuous function at 0. We claim that the sequence of 

functions is exhaustive at 0.Let ε> 0, then there exists an integer such that δ 

= 1, for all y ∈ (−1, 1) and for all we have that  So we get 

the exhaustive sequence of discontinuous functions that converges to a continuous function. 

Definition 1.4. The net on metric(topologic) space X is called a function which maps an 
ordered set D to X. The net is denoted  where  is a point of the space X defined 

by element  of D. In the case when D is denumerable set we use the symbol or 

. The ordered relation of D is denoted   for two elements  from D. we have 

write everywhere   when  is before  The point x from X is called limes of net 

if and only if for every neighborhood U of the point x there exists an element 

such that  for every  Then we can say that the net  converges to the 

point x. Unlike the sequences, the net can converges to many points at same time. 

2. -convergence of nets

Proposition 2.1:Let X and Y be two metric spaces and also . The net  is  -

convergent to f if and only if  is -convergent to f as a sequence according to the 

definition 1.1. 

Proof: It is evident that from the -convergence of the nets  derives as a special case 

of the -convergence of the sequence 

Let e suppose that the sequence  a- converges to f and y be an element such that

 and we want to prove that the nets -converges to

Let consider the opposite assertion. The sequence  doesn’t converges to  This 

means that there exists an 0>0 and xX such that for every 0<<1 and n1> n0  there exists 

y S(x, ) for which 
1 0( ( ), ( ))np f y f x   .By repeating the same procedure  <

1
2

  and n2n1 

will be found an element y such that   to derive  ,  and same 

for   we will found y such that  to derive  , and 

proceeding in this way indefinitely. 
By an appropriate recount we mark m=nk when k  and m0=sup {nk} then for m>m0 there 
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exists an  such that for  it follows   that contradicts our  

assumption of a- convergence of the sequence . 

In the Theorem (3.2.12 [6]) we can substitute -convergence with a convergence and with 
some adequate modifications of the proof we reach the same conclusion. This substitution 
will be made in the following statements (Theorems 3.2.13, and 3.2.14. [6] 

 Theorem 2.2. :Let  and the net of functions  such that mapp X to Y. The 

following propositions are equivalent: 

1) ;

2) and the net  is exhaustive. 

Corollary 2.3. :If the net  is exhaustive and  f is -limit then the function f is an

continuous function. 

Proof 

The only issue that is not the same in this proof as compared to that in Theorem 1, 3.3[6]. is 
the implication . 

We suppose that meanwhile the net of functions fi is not exhaustive to any point 

. Then, for every  we will have that for all the open neighborhood V of the point 

and for all elements , will be found an element such that for every , such 

that for , we have : 

We mark with the family of all the open neighborhood of the point  For two open 

neighborhood  we define  if and only if . Thus the set  is 

ordered. We denote by , where there exists such 

that   The set is with a partially ordered. Let prove that the set 

M is ordered with respect to the  relation . In fact for  , there 

exists  such that  and 

. 

By the axiom of choice we have can found a net  in X such that 

 and  for all 

It is obvious that for  and from the hypothesis of -convergence of the net 
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This means that for  there exists V and  such that  and  then 

. 

This contradicts the assumption and we proved that the net  is an exhaustive family. 

Theorem 2.4.: Let X be locally compact and a metric space and the functions  

, , where I is an ordered set. The following propositions are equivalent: 

(1) The net  is -convergent to the function f. 

(2) Function f is continuous and for every compact set  the net of functions 

converges uniformly to f in K.

From the this Theorem derives that when X is a locally compact space then -convergence 

in C  which provided from the topology of the uniform convergence in the compact sets. 

In the proof of the Theorem we have to use with the regular spaces. If the set I is ordered and 
J⊆I is cofinal in I then J is also ordered. This means that when  is a net then for every J 

we are in conditions of subnet  . 

Proof 

 From the corollary  (2.3), the function f is continuous. Let K be a compact subset 

of  X. If the net  will not converge uniformly to the function f in K, then for every 

 and for every , there exist an element , such that 

 and , to have that   . 

We denote that 

. 

The set J is cofinal in I. According to the Axiom of Choice, there exist the net  in K 

such that  for every  

Since K is a compact space we will find a subnet and  such that 
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As we mentioned above , , is also applied and for subnets, so 

we have   which implies that . Regarding to the continuity of the 

function f it follows the result  This means that 

 which contradicts  . 

We consider the net in X which converges to the point Since X is a 

locally compact space, there exists a neighborhood of a point , which we mark with , for 

which the its closure    is a compact space. We choose one , such that for all 

that , to have   We define  and K= L  . Then the space K is a 

closed subset of  ,which is compact. It follows from the hypothesis that the net 

converges uniformly in K. As we know f is a continuous function , so we have 

 for  and   that proves that  . 

We can substitute  -convergence with -convergence  even in the following statement, by 

specifying some relations attributed to -convergence but they are also similar to *-

convergence and a -convergence how it is treated to the proof of Gregoriades[1] .  

Proposition 2.5.:Let X be a regular space  and Y be a metric space with at least two elements 
. The following propositions are equivalent: 

(1) X is a locally compact space.

(2) For all given nets from  X to Y and for all the functions  the net 

-converges to the function  f , if and only if f is a continuous function that 

converges uniformly  to  f in every compact subspace of  X. 

Proof: Implication   derives from  Theorem 2.4. 

 If we assume that despite fulfilling of the point (2) the space X is not locally 

compact. This is accomplished if we define a net of functions, which converges uniformly to 
the continuous function f  in every subset of  X  but in other side it is not  -convergent to 

the function f.  

We denote by  the family of all compact subsets of  X. We put the ordering relation  for 
 , such that , if that  so the set . We fix 

two elements , where . For every  we take the function 

such that , if that  Also, we specify  for every 

Now let prove that the sequence  is not -convergent to the function f . Although 

based on the assumption that X is not locally compact  then there exists any , such that 

for every closed set F, where , there exists a net  in  F for which does not exist 
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a convergent subnet. We denote  I the union of all non intersecting subset , this for all 

elements , there exist an unique set  F that is . For , we denote 

and and .

It is not difficult to see that  the ordering relation  is a partial ordering relation in I, also I is 

totally ordering . Let ,  , we denote  then 

 If F C

  then  If  then, since  totally ordering 

, we can find any , such that  As  this brings that 

Let suppose now that  If that  then  so  

If  then any   satisfy the relation 

Now for  we determine , where F is the only set  for which and 

Let we prove that  . Really , if the set U is an open set and , using the fact that 

X is a regular space, there exist the closed set  F for which . Now let be   

 . If  exists   where  and   then  and from the chosen element  

 we will have  . 

Finally, let’s prove that . Let be an element and where 

 It is necessary to find that  such that  and  i.e.  We define 

 and note that  is a closed totally ordering set. It is noted that for each 

 which is cofinal in   That means that the subnet  is 

also a subnet in . This proves that the set K cannot contain the net  but on 

the other hand K as a compact set will have a convergent subnet . This contradicts 

the choice made to  . In the meantime we have found   such that  . So 

 induce , , that proves the proposition. 

3. Local separated convergence

Let study the families of functions given in the products of sets  and to give the 

definitions of exhaustiveness, -convergence and other local convergences studied above in a 

complementary subset of a set everywhere not dense. Let X,Y,Z be metric spaces and a 
function  . For each  we mark with  the function  for each 

. Also we note  the function  for each  In the case when we have 

the sequence of functions , the corresponding sequence of functions we denote with 

 and . We have to work with the functions in any subset  of the product 



Proceedings book    ISBN 978-1-78911-007-4 1st ISC – IMIT ,  22nd  - 23rd November, 2019

115 

 In this case we will say that the function  is a function defined in  A for each 

The same is the situation true for . 

Definition 3.1: Let X,Y,Z be metric spaces and the functions . We say that 

the sequence  is separated exhaustive if and only if for each , the sequence 

and for every , same that the sequence 

exhaustive. 

Also it is said that the sequence is -convergent separated 

if and only if the sequence  is -convergent 

( to  and also converges to . In the case when the functions 

are defined in any  , we holds the same definitions as above where the sequences  

  and   are defined in X and Y respectively. The analogy with the known 

notions of the separated continuous functions (with two variables) and the sequences 
uniformly convergent separated it is obvious. As it be expected , separated exhaustiveness 
does not bring the proper exhaustiveness also as the separated convergences given above does 
not bring the proper convergence.  

Example 3.2:For each   we define the functions  such that : 

We denote that  . We see that converges uniformly while f is not 

continuous, which brings that  is not even -convergent, even , 

-convergent to f).

From the Theorem 2.3.,the sequence is not exhaustive . Meanwhile the 

sequence  is separated exhaustive . 

Let be  for each  we will have 

also for   and for each   .So   and 

   We see that the sequence -converges in a separate way but it doesn’t
convergent as a whole . This brings that  and  are separated exhaustive  but the 

sequence  is not exhaustive. To the REFERENCES [18] Example 4.1.2 it is proved 

the same result for the  -convergence. 
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We recall that the set  is called everywhere not dense if and only if   . The set 

A is called poor if and only if when it is a union of a sequence of everywhere not dense sets. 
According to Bear those are called  also first category sets. The complement of a poor set is 
called everywhere not dense if  the set X\A is poor. An well-known result of Classic 
Mathematics given by Namioka [7] proves that the separate continuity implies the continuity 
in any complementary of a subset everywhere not dense of the determined set . 

Meanwhile, if  X and Y are compact spaces, this subset will be in the form . A simple 

variation of this proof done for the above results realized in [5] can be realized also for 
exhaustiveness. 

In [6] is formulated and proofed in the  Theorem 4.1.3. 

Let  be three metric spaces and the functions .Suppose that 

for each  every function   is continuous and the sequence  is separate 

exhaustive. Then there exist an everywhere dense set (the complement of a set everywhere 
not dense)  such that the sequence  is exhaustive in every point . 

Remark 3.3.We note that when  is a subset of X  as the  AxB form, we can repeat the 

same proof buy using the constrained in  . However the set that is gained  will be 

everywhere not dense in  , this means that the set  will be also everywhere dense . 

As a result if in the above Theorem our function is defined only in the set  
  the conclusion is that there exist a set  such that   is 

everywhere not dense ,and the sequence   is exhaustive in every point   . 

This remark helps us in the following result. 

Corollary 3.4.: Let X,Y,Z be three metric spaces and the functions . 

Suppose that every function  is continuous. 

(1) If the sequence  converges to f with help of  -separated convergence then there

exists an everywhere dense set  such that for all the points  and 

 such that for   we have  In particular the 

sequence  is -convergent to  . 

(2) Suppose that X and Y are compact spaces. If the function  is continuous and the 

sequence  converges to the function f uniformly separated, then there exists an 

everywhere densed set   such that for every point there exist  and 

such that for and   to derive that 

This means that the sequence -converges to . 
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Proof: For  we note that the sequence  converges pointwise. Then we use in [6]the 

theorem 4,1,3 and the remark 2.7. 

To prove the point (2) we need the remark  ([6]4.1.4.) that says that if G0 is a subset of the 
cartesian product X x Y in A x B form we can repeat the same proof  by using the restriction 
of G0. 

First, we note that the function f is separate continuous meanwhile for each  ,we have 

that  and  each  is continuous. From the result of Namioka (see [4] and [5],[7]) 

there exists an everywhere dense set  such that the function f is an continuous 

function in every point . As X and  Y are compact spaces ,the set  is in the 

. From this derives that the restriction is a continuous function  

consequently is even separated continuous. From the proposition [xx] the sequence  
 -converges to  separated. From this derives that the sequence  is 

separated exhaustive. As  is in the , from the corollary ([6], 4.1.4) there exist 

the set  such that  is a poor set and the sequence is exhaustive in 

every point . By applying the proposition 2.3. for the restriction in  we take that 

for all ,there exist  and that for   and 

to derive that  It should be noted that 

. That follows that G is a dense set in 
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Abstract: 

Recently with the rapid development of technology we are dealing with the concept of 
BIGDATA. In addition of this data increases the difficulty in managing as well as using in 
order to get information as quickly as possible, this information is kept safe and managed as 
easy as possible. Adding this data increases the difficulty in managing and using data in order 
to get information as quickly as possible. Also our challenge is to keep this information safe 
and manage it as easy as possible. This data increase has made unstructured data produced 
every second.  

Traditional RDBMS Systems have found it difficult to take care of unstructured data 
because of the infrastructure they have. The need to use NOSQL systems arises. The database 
used for this research is a recent trend, will provide information on how to get acquainted 
with the advantages that this kind of database brings, such as performance, security.  

The purpose of this topic is to conduct a study on Graph Database, its structure, how it 
stored data and how to use it. How performative it is, how it fits into the programming 
languages and how much affect its use to facilitate the management and security of BIG 
DATA.  

Key words: GraphDb, Algorithm, Neo4j, Python, Performance 

Introduction 

In the last two years, we have seen great inventions and innovations taking place in 
the field of Data Science or Data Analytics platform, due to the sudden overload of 
information generated from various sources of data. This data overload is called "Big Data". 
To do Big Data processing, manipulation and administration, we have a lot of data. Databases 
can be broadly divided into two categories namely relational databases (RDBMS) and non-
relational or NoSQL databases. It has been noted that RDBMS is not suitable for handling 
Big Data compared to NoSQL databases since RDBMS has some serious limitations to 
processing Big Data. 
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 Recently in the last few years, under NoSQL Databases, Graphical Databases have 
emerged as one of the main databases for storing data which contains relational data. Since 
the advent of social networks like websites like Facebook, LinkedIn, Instagram and E-
commerce, Amazon, eBay, Walmart, Flipkart, Snapdeal, etc. Graphic databases have become 
the industry standard. "Graphic databases are a powerful optimized technology that connects 
billions of pieces of related data to help create new sources of value for customers and 
enhances operational capability for customer service. After all, clients are people and people 
are shaped by their relationships. Because graphs link data between entities and provide links 
to obtain more detailed information, they are suitable for scenarios in which relationships are 
important, such as online security, social network analysis, e-recommendations. trade, 
dependency analysis, and predictive analytics ”(Forrester May 28, 2015). Under the Graphic 
Platform being built for Graphic Databases, Graphic Analytics reveals the essence of real-
world networks through their links.  

Businesses use this knowledge to model processes and make valuable predictions 
about how things like information or failure spread; flow and capacity to transport resources; 
and impacts on group dynamics and sustainability. Anticipating complex network behavior 
and defining the right actions is extremely valuable to advances in science and business, as 
well as protection against vulnerabilities. In general, graph analytics plays a very important 
role by revealing hidden meaning to promote discovery for new information. In recent years, 
real-time recommendation systems have become increasingly popular and important. In the 
field of e-commerce, users or customers want to get relevant suggestions and 
recommendations for the different products you want to buy. Real-time referral systems 
provide users with all the information they need. These systems help find and generate the 
personal interests of each user registered in a particular system. 

Relational databases though are a very important element for storing it data in different 
organizations, researchers realized that they were suffering from a number of 
problems.According to Jatana, the creation of mobile applications is increasing the amount of 
data.Unstructured, while Pokorny, says that with the proliferation of cloud computing and the 
growth of with the large amount of internet usage, it is becoming impossible to maintain and 
efficiently manage it data through relational databases.Relational databases, although widely 
used, suffer from a number of drawbacks such as: 

The SQL language they use is not a very suitable language for very complex analytics and 
applications.SQL is very asymmetric, complex constraints and calculations can only be 
performed within records.It is easy to lose performance control.Relational databases do not 
support high scalability until a given point can be used better, but beyond that point the 
database must be distributed. When the amount of data is very large then the relational 
database must be shared on multiple servers making their management complex. 
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The ACID Theorem 

Transactions are a very important issue and concept for relational databases. 
According to Jim Gray the concept of transaction is key to structuring applications for 
data management. According to him, the transactions had to obey the protocol, or it did or 
they do not and cannot be changed after they occur. He create the first three elements of 
system: Atomicity, Consistency, and Sustainability. But according to Harder and Reuter in     
the year 1983 required the addition of the fourth element of isolation, calling the whole 
theorem ACID. For relational databases this theorem is a necessary obligation for 
transactions. 
Let us briefly outline what the ACID theorem means: 
• Atomicity - all operations, operations are performed, or none of them are performed. If
one part of the transaction fails, then the whole transaction fails.
• Consistency - The transaction must meet all the rules set by the system, no transaction
remaining half completed.
• Isolation - Each transaction is independent of itself which means the transactions are
executed sequentially one after the other.
• Sustainability - at the moment the transaction is completed, it will remain so even in the
event of errors, power losses or crashes.
The ACID theorem proved very successful in processing transactions on a reliable and
relational. But with the advent of the Internet, the addition of unstructured data and the
subsequent need for more flexibility in terms of scalability, design,processing, costing and
disaster recovery made relational databases limited,not supporting them. For this reason, the
researchers thought it was time to look for another alternative.
As mentioned above the relational data, although selected in most developments, have their
own problems for which possible solutions should be suggested.

The ACID theorem of relational databases has been shown to be a problem for 
complex data storage, with Conflict arising between various aspects of high availability in 
distributed systems that are not fully solvable — known as CAP theorems. A distributed 
database system consists of weakly linked sites that do not share physical components with 
one another. Regardless of the type of application or service, it is very important that the 
information they use has a high consistency, is secure, protected and has the ability to tolerate 
errors. In a distributed system, management robustness (C), availability (A) and error 
tolerance (P) are important. , availability or fault tolerance. 

• Error Tolerance - The system continues to function despite the loss of the arbitrator
message or the failure of part of the system. 

• Consistency - All nodes see the same data at the same time. It is equivalent to a
single updated copy of the data. 

• Availability - Any request received from a node without system failure should result
in a response. Even when serious network failures occur, each request must be terminated. 

Distributed systems require the use of two of the elements of the CAP theorem. 
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Why graph database is gaining popularity? 

• The data retrieval speed when using Graph Database is 60% higher than that of
traditional relational databases.

• Graph Database, unlike relational databases, offers flexibility because it stores data in
graph form making it easier to connect, store, and modify data.

• Graph Database makes it possible to create data relationships as ribs of a graph by
avoiding JOIN between tables that degrade performance on relational bases.

• Data relationships are not stored in memory enabling low memory usage consequently
providing us with high performance.

Security and Graph Database. 

GRAPH DB offer new methods to detect fraud cycles and other sophisticated frauds with a 
high degree of accuracy, and are capable of stopping advanced real-time fraud scenarios 
mainly for banking systems where the data is very high. interrelated. 

As security is one of the foremost and most important topics in the data world this type of 
database is ideal for setting up and maintaining a secure network. 

• Graph-based databases are seen as the ideal means of overcoming these barriers
threatened by potential attacks.

• CYPHER, the language that this database uses, provides a simple semantic to identify
graph cycles, to roam all links that exist on the graph in real time

Agile and Graph Database Methods. 

• Graph Database works best with the Agile way of developing different systems. This
type of database being flexible enables it to evolve and adapt to any business demand
change.

• This database is designed to allow easy and efficient maintenance of systems

Graph Database and Networks 

• Using Graph Database, you can interconnect your network, data center, and IT assets
to help with troubleshooting, analysis and capacity, or outage planning.

• A graphical database allows you to connect many monitoring tools and gain critical
insights into the complex relationships between different network or data center
operations.
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  From dependency management to automated monitoring through microservices, the uses for 
graphs in network operations and IT are endless. 

Real Recommendation Systems and Graph Database. 

• The key element of recommendation systems is data interconnection, which best
supports Graph Database.

These systems are becoming key to the success of any business and this type of database is a 
key element in building them, leaving behind relational databases. 

Python and Graph Database. 

Graph Database offers many applicable algorithms on graph data. 

• These algorithms are best suited to the Python language as a language close to
machine language which is often used for data analysis and processing being one of
the most recommended languages for building real recommendation systems.

• In my study, some of the most commonly used algorithms in this type of database
have been implemented, with real data collected through a survey.

• A comparison of how Python and Java implementations are implemented shows that
Python offers simplicity in implementation, higher performance than Java.

This paragraph concludes the research work and gives some recommendations for future 
work for this study. It can be seen from the literature review how previous studies or research 
helped to gain an understanding of algorithms, graphs that had been previously implemented 
for different use cases. The main focus of the research was on real-time recommendation 
systems. Also, various graphical databases in previous research provided valuable 
information, but had some limitations. For the technical development of use cases, a graphical 
data model was constructed; and Cypher's various questions were written and executed. 
Finally, the facility containing the proposed solutions to the two requirements has been 
developed. 

 The algorithms implemented on graphs provided much deeper insight into the field of Graph 
Database. The results of the various queries were very helpful in providing a real-time 
recommendation system for any type of business and compared to traditional, relational 
databases, performance is much higher. As a future recommendation, the implementation for 
both use cases may be to create a cloud environment in order to build on the Neo4j database, 
with real-time data access. 

This research can be expanded by implementing more graphical algorithms for different 
business case use. The study of this topic is endless and there are great opportunities to find 
new, innovative and intuitive cases for Neo4j users. 
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ABSTRACT 
In this research paper, a hybrid method called Laplace Adomian Decomposition Method 
(LADM) is used for the analytical solution of the system of time fractional Navier-Stokes 
equation. In this paper, a new approximate solution of time-fractional order multi-
dimensional Navier–Stokes equation is obtained by adopting a semi-analytical scheme: 
“Fractional Reduced Differential Transformation Method ”. 
The solution of this system can be obtained with the help of Maple software, which provide 
LADM algorithm for the given problem. Moreover, the results of the proposed method are 
compared with the exact solution of the problems, which has confirmed, that as the terms of 
the series increases the approximate solutions are convergent to the exact solution of each 
problem.  
Three test problems are carried out in order to validate and illustrate the efficiency of the 
method. The scheme is found to be very reliable, effective and efficient powerful technique to 
solve wide range of problems arising in engineering and sciences. The small size of 
computation contrary to the other schemes, is its strength. 

The accuracy of the method is examined with help of some examples. The LADM, results 
have shown that, the proposed method has higher rate of convergence as compare to ADM 
and HPM.  

Keywords: Laplace Adomian Decomposition Method (LADM); Navier-Stokes equation; 
Caputo Operator 

1. INTRODUCTION

In engineering and natural sciences many problems are modeled by linear and non linear 
parabolic and hyperbolic partial differential equations. Fractional calculus deals with the 
differential and integral operators with non-integral powers. Noting that the integer-order 
differential operator is a local operator while the fractional-order differential operator is non-
local, it means that the next state of a system depends not only upon its current state but also 
upon all of its previous states. It is more realistic and is one of the main reasons why the 
fractional calculus has become so popular.  
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In the recent years, advances of fractional differential equations have a great attention due to 
their numerous applications in a wide range of nonlinear complex systems arising in fluid 
mechanics, viscoelasticity, mathematical biology, life sciences, electrochemistry and physics. 
 For these classical partial differential equations LADM can be used effectively with initial as 
well as boundary conditions. The present method was initially used by Suheil-A-khuri for the 
solution of ordinary differential equations .  

It is slightly difficult to find the exact solutions of non linear differential equations, due to 
which the combination of two powerful methods, laplace transform and  

Adomian Decomposition Method called LADM has been used to find the exact solutions of 
non linear differential equations. The analytical solution of the well known non linear 
fractional diffusion and wave equations by using LADM are presented in . Fractional 
differential equations have created attention among the researcher due to exact description of 
non-linear phenomena, especially in nano-hydrodynamics where continuum assumption does 
not well, and fractional model can be considered to be a best candidate. These findings 
invoked the growing interest of studies of the fractal calculus in many branches of science 
and engineering. 

It was used very effectively on a wide range of physical models of partial differential 
equations, such as Burger’s equation is a non linear PDE of second order, which have many 
applications in sciences and technology. The numerical solutions of three dimensional 
Burger’s equation and Riccati differentialequations by using LADM have been discussed in . 
LADM is also used for the numerical solution of a special mathematical model for vector 
born diseases . Delay differential equation have a vital role in the field of biology and 
economics has been solved by LADM .  

Nonlinear Volterra integraland integro-differential equation solving for Modification LADM . 

Fractional calculus is a branch of mathematical analysis which can be used in modeling to 
define derivatives and integrations of fractional order.  

Although it is considered an old topic, but for the last few decade, fractional calculus is 
launched as an important topic by the scientists and researchers. 

The Navier-Stokes equation is known as Newton second Law for fluid substance, has been 
derived in 1822 by Claude Louis Navier and Gabriel Stokes. Navier-Stokes equation is an 
important model to describe many physical phenomena in applied sciences. This model have 
the capacity of modeling weather, ocean current, water flow in pipes and air flow around a 
wing. A very special case was considered, which has established the relationship between 
pressure and external forces acting on the fluid to the responses of fluid flow . The Navier-
Stock equation is also used to derive the connection between viscous fluid with rigid bodies 
and considered a best tool in the field of thermohydraulics, meteorology, petroleum industry, 
plasma physics and technology . 
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Several mathematicians have applied different techniques for the solution of Navier-Stock 
equation. Among these methods, Kumar et al. have implemented modified Laplace 
decomposition method for the analytical solution of fractional Navier-Stokes equation  
coupled method is the combination of He-Laplace transform (HLT) and Fractional Complex 
Transform (FCT) is used to solve 
Navier-Stock equation . Fractional Reduced Differential Transformation Method (FRDM) is 
also implemented for the numerical solution of time fractional Navier-Stock equation , see 
also . 

2. DEFINITIONS AND PRELIMINARIES CONCEPTS

In this unit, among few definitions of fractional calculus, presented in the article due to 
Riemann Liouville, Grunwald Letnikov, Caputo, etc., first folks simple descriptions and 
introductions are reconsidered, which we want to comprehend our education. 



Proceedings book    ISBN 978-1-78911-007-4 1st ISC – IMIT ,  22nd  - 23rd November, 2019

126 

In this study, Caputo fractional derivative operator is reasonable because other fractional 
derivative operators have certain disadvantages. Further information about fractional 
derivatives, are found . 
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3. Laplace Adomian Decomposition Method

In this unit, we present, Laplace Adomian decomposition method for solving, multi 
dimensional Naiver-Stokes equation written in an operator form 
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5.Conclusions

 In this paper, Laplace Adomian decomposition technique is assumed for the
time-fractional lassical Navier-Stokes solution of with given initial conditions.
In this paper, fractional reduced differential transformation method is adopted
for the numerical simulation of time-fractional model of Navier–Stokes
equations with initial conditions.

 The analytical solution is given in for the power series for the given problem.
The fractional derivative is considered in the Caputo sense. The analytical
results have been given in terms of a power series.

 Test problems are carried out in order to validate and illustrate the efficiency
of the method. The proposed solutions agree excellently with HPM and ADM ,
and are approximated without any discretization, transformation, perturbation,
or restrictive conditions.

 The solution of the above three problems has shown, that the rate of
convergence of the present method is overlapping or high than ADM and
HAM. Moreover LADM have minimum calculations, simplifications as
compared to ADM  and HPM .

Author Contributions: The authors have equally contributed to accomplish this unding: 
Sarhad University of Science and Information Technology, Peshawar, Conflicts of Intere In 
this paper, fractional reduced differential transformation method is adopted for the numerical 
simulation of time-fractional model of Navier–Stokes equations with initial conditions. The 
fractional derivative is considered in the Caputo sense. The analytical results have been given 
in terms of a power series. Test problems are carried out in order to validate and illustrate the 
efficiency of the method. The proposed solutions agree excellently with HPM [15] and ADM 
[16], and are approximated without any discretization, transformation, 
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ABSTRACT 
In this paper, we present an analytical solution for different systems of differential equations 
by using the differential transformation method. 
Solutions of some systems of ordinary and partial differential equations have been 
analyzed by using the Differential Transformation Method (DTM) and compared with 
solutions of other numerical methods. 

This method  can be used to solve some ordinary and partial differential equations in a short 
time by using very simple computer commands and codes. 
The convergence of this method has been discussed with some examples which are presented 
to show the ability of the method for linear and non-linear systems of differential equations. 

We begin by showing how the differential transformation method applies to a non-linear 
system of differential equations and give two examples to illustrate the sufficiency of the 
method for linear and non-linear stiff systems of differential equations. The first chapter, the 
basic definition of its Differential Transformation Method and properties are given. 
In the last chapter, examples are solved by using the differential transformation method 
and are compared with other solutions of numerical methods. 
 These results show that the technique introduced here is accurate and easy to apply. 

Keywords: Systems of differential equations; Stiff differential system; Differential 
transformation; Taylor’s series expansion; Differential transformation method, systems of 
ODEs and PDE. 

1. INTRODUCTION
The purpose of this paper is to employ the differential transformation method to systems of 
differential equations which are often encounter in many branches of physics, chemical and 
engineering. A variety of methods, exact, approximate, and purely numerical are available for 
the solution of systems of differential equations. Most of these methods are computationally 
intensive because they are trial-and-error in nature, or need complicated symbolic 
computations. 
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The Differential Transformation Method is a method aiming to find the Taylor expansion 
of differential equations. Since many functions can be written in the polynomial form, 
polynomial solutions of differential equations can be obtained with this method. 

 In , the Euler method, the Taylor method, serve as an introduction to numerical method for 
solving systems of differential equations, see also. The differential transformation technique 
is one of the numerical methods for ordinary (partial) differential equations which uses the 
form of polynomials as the approximation to the exact solution. The high-order Taylor 
method can also be applied to systems of differential equations, see also . 

However, the Taylor method requires the calculation of high-order derivatives, a difficult 
symbolic and complex problem. The concept of differential transformation was first proposed 
by Zhou , and it was applied to solve linear and non-linear initial value problems in electric 
circuit analysis. 

 Jang  states that ‘‘the differential transform is an iterative procedure for obtaining Taylor 
series solutions of differential equations’’. Although the Taylor series method requires more 
computational work for large orders, the present method reduces the size of computational 
domain and is applicable to many problems easily. Abbasov et al  used the method of 
differential transform to obtain approximate solutions of the linear and non-linear equations 
related to engineering problems and observed that the numerical results are in good 
agreement with the analyticalsolutions.  
In this paper, the differential transformation technique is applied to solve the linear, non-
linear and stiff systems of differential equations.  
The method can be used to evaluate the approximating solution by the finite Taylor series and 
by an iteration procedure described by the transformed equations obtained from the original 
equation using the operations of differential transformation. The differential transformation 
technique can be used to obtain both numerical and analytical solutions of both linear and 
non-linear differential equations. 
The present paper has been organized as following: In Section 2, basic definitions of the 
differential transformation are introduced. The operational properties of the differential 
transformation are shown in Section 3. Numerical examples have been presented in Section 4, 
to illustrate the effectiveness of the proposed method. 

2. BASIC DEFINITIONS
 With REFERENCES to the articles  we introduce in this section the basic definition of the 
differential transformation: 
Definition 2.1. If u(t) is analytic in the domain T, then it will be differentiated continuously 
with respect to time t, 

for t=ti, then  , where k belongs to the set of non-negative integers, denoted 

as the K-domain. 

Therefore, Eq. (2.1) can be rewritten as =
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where U(k) is called the spectrum of  u(t) at t=ti . 

Definition 2.2. If  u(t) can be expressed by Taylor’s series, then u(t) can be represented 

as

Eq. (2.3) is called the inverse of U(k). Using the symbol ‘‘D’’ denoting the differential 
transformation process and combining (2.2) and (2.3), it is obtained that  

Using the differential transformation, a differential equation in the domain of interest can be 
transformed to an algebraic equation in the K-domain and the u(t) can be obtained by a finite-
term of Taylor’s series plus aremainder. 
Thus  

3. THE OPERATION PROPERTIES OF DIFFERENTIAL TRANSFORMATION

If u(t) and v(t) are two uncorrelated functions with time t where U(k) and V(k) are the 
transformed functions corresponding to u(t) and v(t) then we can easily proof the fundamental 
mathematics operations performed by differential transformation and are listed as follows: 
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 transform of  , where m is a positive integer, can be obtained as follows: 

4. NUMERICAL EXAMPLES

In this section, the differential transformation technique is applied to solve different systems 
(linear, nonlinear 
and stiff) of differential equations. To illustrate the method proposed in this paper, we 
consider the following examples: 

Example 1. We first start by considering the following non-linear system : 
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Table 1.Differential transformation values of Example 1 for k = 0,1,2, 

From (2.3) and all values in Table 1, for k = 0, 1, 2, … , n, … , the solutions of the given 
non-linear differential systems (4.1), (4.2), (4.3) can be written in the closed form as follows: 
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Table 2 .gives the numerical results (4.10)–(4.12) for Example 1. These results illustrate 
accurately by using the differential transformation method. We achieved a good 
approximation with the differential transformation series with eight terms only. 

Example 2. We next consider stiff system of differential equations ; 
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Example 3 .Consider the following stiff system of differential 
equations

5. CONCLUSION

The differential transformation method is a powerful tool which enables to find 
analytical solution in case of linear and non-linear systems of differential equations.  
The method has been successfully applied to linear and non-linear stiff systems of 
differential equations. This method is better than numerical methods, since it is free 
from rounding off error, and does not require large computer power. In the present 
paper, the method yields a series solution which converges faster than the series 
obtained by another methods .  
The numerical results obtained by present method are compared with the analytical 
solutions. 

It is shown that the results are found to be in good agreement with each other. This 
study shows that the Differential Transformation Method can be applied to solve some 
systems of ordinary and partial differential equations.  

The results in examples show that the solutions obtained with  coincide with the 
solutions obtained with other methods  in the literature. Besides this, the  method can 
be easily adapted to many computer programs. Because it uses only simple operations. 
For all these reasons, can be used easily to solve some different type . 
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Abstract 

There are many practical situations in which we are interested to study the homogeneity of a 
population Ω such as textile, concrete, plastic material, wood etc.  

In case of concrete, as one of tenth materials with the more risk in the world, designers and 
builders are very concerned about the fact that his compressive resistance being within 
allowed(permissible)licensed limits in the entire structure. 

In this paper, homogeneity of a population is controlled by the control charts for coefficient 
of variation. 

The control chart is one seven instruments that Deming includes to the statistical quality 
control methodology. They are widely used to concrete industry to provide that the designed 
strength is being achieved and maintained within the limits as it is predicted in the CEN 
Guide (Product Standards and conformity assessment guideline, CEN / TC N6287, 2000-11-
09). 

In this paper is presented a control chart for coefficient of variation based on the values of 
compressive strength of concrete, the value  of coefficient of variation based on technical 
criteria and the p( c > )= . 
Selection of the concrete was due to the development of the construction industry in Albania 
after 90s. 

Introduction  

The production process operates over time by producing a series of products that can be 
considered as elements of the population Ω, all of the elements that the process can produce. 
If we measure the same characteristic X in each product, is observed a degree of variation in 
the values. 

Such variation may be due to environmental conditions, performance of an instrument, 
differences in raw materials, differences in the performance of operators ect. Shewhart, in his 
work, divides the production processes in two groups: the processes that display natural 
variation and processes that additionally display special sources of variation. Shewhart 
described the first processes as being in statistical control while the second processes as not 
being in statistical control. In the case when the production process is not in statistical 
control, the correction operations are needed to return the process in statistical control. 
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The presence of variability completely justifies the use of statistics and statisticalmethods. 
The value of the variable(characteristic) X in a single product is seen as the value that the 
random variable receives with a certain probability. 

A value of a measurement that corresponds to the desired value for a characteristic X for a 
product is called the target value for that characteristic. These target values are usually 
bounded by a range of values that, if the values of variable X is in that range than the product 
satisfies the quality requirements. The largest allowable value for a quality characteristic is 
called the upper specification limit (USL), and the smallest allowable value for a quality 
characteristic is called the lower specification limit (LSL). Some quality characteristics have 
specification limits on only one side of the target. For example, the compressive strength for 
concrete has a target value and a lower specification limit, but not an upper specification 
limit. 

Deming (1982) in his philosophy about continuous improvement of production processhas 
defined the control charts as one of the seven instruments that are included in the 
methodology of Statistical Quality Control. 

The control chart is an instrument to monitor the production process: if some unusual sources 
of variability are present, than some points in the control chart are outside the limits and then 
the corrective action are necessary to be made to remove these unusual sources of variability.  

A control chart is a graphical presentation of a sequence of statistical tests to control the 
status of the production process. 

The process is out of control if: 
1. 1 or more points are outside the control limits
2. 2 out of 3 consecutive points are out of guard limits
3. 8 consecutive points all above or below target line (central line)
4. 4 out of 5 consecutive points are more than one standard deviation from target line and in
one side of it.
Control charts are used in the concrete industry as an instrument of quality control. They can
be used to monitor a variety of its characteristics e.g. its resistance, consistency, water/cement
ratio etc.

The control charts, widely used nowadays, in the case of concrete ensure that the 
characteristic compressive strengthis obtained and maintained within the licensedlimits as 
provided in the CEN (Product standards and conformity assessment guideline, CEN/BT 
N6287, 2000-11-09). 

The construction of a control chart is done using the probability distribution of a random 
variable X. In this paper, is used the asymptotic probability distribution of the coefficient of 
variation. 

Graph 1: An example of a Control Chart 
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Monitoring variability is a vital part of modern statistical process control. The conventional 
Shewhart R and S charts address the setting where the in-control process readings have a 
constant variance. In some settings, however, it is the coefficient of variation, rather than the 
variance, that should be constant(Hawkins, Kang, Lee, and Seong, 2007). 

Monitoring the coefficient of variation (CV) is a successful approach to Statistical Process 
Control when the process mean and standard deviation are not constant. In recent years the 
CV has been investigated by many researchers as the monitored statistic for several control 
charts (Achouri, Castagliola, Celano, and Psarakis, 2013). 

Based on technical criteria, is fixedthe value CV for the coefficient of variation that the entire 
population to be called homogeneous. 

From the values taken from a lot for compressive strength of concrete, we can calculate the 
values of coefficient of variation.If the calculated values are greater than the fixed value CV, 
than the production is out of control and the correction operations are needed to ensure the 
homogeneity of the population. 

In this paper is presented a control chart for coefficient of variation based on the values of 
compressive strength of concrete, the value  of coefficient of variation based on technical 
criteria and the p( c > )= . 

Methodology 

The values of coefficient of variation c, are calculated from the formula: 

c , where: 

c – is the sample coefficient of variation 
s – is the sample standard deviation  

 is the sample mean for the values of the randon variable X (in our case compressive 
strength of concrete) 

LCL 

Test statistik 
LWL 

CL 

UWL 

UCL 
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It is known that the asymptotic probability distribution of coefficient of variation is: 

(Miller, 1991) 
where,  is the population coefficient of variation  

So, (1) 

because: c  N (

(Powell, 2005) 

From equality (1):     1 - ,    or     =1 - ,  

Where:            =    or    = 

When a lot is inspected, we do not accept the lots for which ,  

or: 

The linear function v= , has normal distribution because is the linear 

combination of variables with asymptotic normal distribution. 

v  N (E(v)

The parameters are: 

     (2) 

(variables  and  are independent). 

The question is: 

For which value , from  v , we can conclude for the homogeneity of the 

entire population with given confidence level? 

The solution of the problem consists in the construction of a control chart from which it is 
possible to conclude for the homogeneity of the population with a given probability, based on 
the value  =  when the permitted value of defective part is . 

For every lot of concrete produced, we calculate the test statistic: 

Calculate the percentile  from equation: 
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(Leka, 1989) 
Where the value  is founded from the equation Φ(  and n is sample size. 

Based on formula (3), we can calculate the value  when we know the number . 

The formula (3) gives us the upper control limit for percentile  based on which we accept 

or not that the production process meets the requirements.  For a given significance level , 
we replace the number p with  in formula (3): 

(Leka, 2011) 

Where Φ( . So, the value  is the upper control limit for the values of the 

statistic t  So, we can control in continuity the quality of concrete by coefficient of 

variation, when the defective part is  and the permited standard value is . 

Data Analysis 

 As an illustration, we can refer the data taken for compressive strength of concrete from 
Ferro-Beton Company. 

In this situation, the standard values for defective part and coefficient of variation are:  = 

3% and  = 5%. For =0.025, we want to control if the production process is in control or 

not. 

From production process of concrete, for n=20, we calculate the value  = 0.0408. 

Then,  =  = 0.006701, 

From formula (4) we find  As t  2.87, there is no reason not to accept that the 
production process is in control. 

Conclusions 

1. Statistical process control is a tool useful in achieving process stability and improving
capability through the reduction of variability.
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2. The fundamental uses of a control chart are: Reduction of process variability;
Monitoring and surveillance of a process and Estimation of product or process
parameters.

3. In this paper, it was possible to construct a control chart for coefficient of variation, to
control if a lot from production process of concrete meets the technical criteria. This
control chart enables us to conclude with a given probability for the entire population,
based on a sample with "n" elements.
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Abstract 

During financial reporting with various programs like Finance 5, Alpha Accounting, Balance 
etc. , is often a need to store this data in strict security systems as they can be attacked or  
manipulated by competition,  different hackers also by the stakeholders themselves who have 
deposited this data or are handling  this  data.  

In this paper are handled methods that can be used to generate secure financial reports both in 
terms of their interference and their authenticity. Protocols and systems that can be 
implemented in the software currently used for these reports are described.  

There are also treated some cases where different systems, offers different levels of security 
according to the parameters preselected. Another treatment of the systems is done on the need 
for security point of view. Not always the need for security is the same. 

Keywords: financial reporting, information security, protocol, cryptosystem, Finance 5, 
Alpha Accounting 

Introduction: 

Alice and Bob want to agree on a shared key that they can use to exchange data through a 
symmetric system such as DES or AES. For example, Alice and Bob may be banks that want 
to transfer financial data to each other.  

It's not practical at all, and it takes a long time to send a courier to exchange the key. 
Furthermore we should   consider  the possibility that the courier itself may discover the key 
during delivery. We also assume that Alice and Bob have had no previous contact and all 
possible communications between them are public. 

One way to set up a shared key is that of Diffie - Hellman (in fact they used 
multiplicativefinite field groups). 

To use ECC all parties must agree on the elements that define the elliptical curve. They are 
the parameters of the field on which the scheme is built. The field F is defined by its 
characteristic q in the case of numbers. The elliptic curve is defined by the constants used in 
determining its equation. Finally, the cyclic subgroup G is defined by its generator.  



Proceedings book    ISBN 978-1-78911-007-4 1st ISC – IMIT ,  22nd  - 23rd November, 2019

148 

For the implementation of the cryptographic system, the order of the subgroup G, which is 
the smallest non-negative number n such that nG = 0, must be simple. 

a) Alice and Bob agree to use an elliptic curve ℇ over a finite field  in a way  that the

discrete logarithm  problem to be difficult in .They also agreed to use a point

in order that the subgroup generated by P to  have a large order (usually the

elliptic curve and the point on it, are chosen so that the order is a simple number of

HD).

b) Alice chooses an integera which she holds secret, calculates , and sends the 

encrypted text to  Ben

c) Ben also chooses an integerb  which she holds secret, calculates , and sends 

the encrypted text to Anna

d) Alice calculates

e) Bob calculates

f) Alice and Bob make some public agreements on how to get the key from

For example, they can use the last 256 bits of the x coordinate of  as a key. Or 

they can compute the hash function of the x coordinate of the point . [11] 

Identification of possible errors during key exchange according to Diffie– 
Hellman 

We now look at some of the terms of this protocol in order to build strong, diagnostic 

examples, exercises, and systems. During its implementation it should be borne in mind that: 

1. The key exchange protocol applies to a finite  group  in order  q  relatively large (to

create test examples , this order is taken very small compared to the actual size it

should have)

As private-public keys should be selected:    

2. a≠1.If the private key would take the value 1 then during the encryption process will

broadcast its point P, which refers to the initial value making Alice private

key,discovered.
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3. a≠n-1if we take a=n-1   we will have

bec

ause n is the order subgroup in which selected elliptical curve is built in exchanging

key.In this way the risk of possible attacks to find the value of P is increased

4. a ≠ P Private Alice key must be constant from the field on which is built the elliptical

curve ,consequently can not be the curve point because it dissolves to pick multiples

of a curve points. We also do not determine the multiplication of two points in an

elliptical curve as the set of all points forms a group related to the addition and not to

the multiplication

5. b≠1 and b≠P for the same reason as the private key a of Alice.

6. a ≠ bIf it happens that a = a then Bob can achieve all the keys generated form or

addressed to Alice from any another but also a possible eavesdropper after some proof

(half of proofs) can reveal the private key a as it is the same as the private key of Bob.

This would also lead to the breakdown of the cryptosystem.

7. because otherwise in terms of the security of the cryptosystem such a

mistake can lead to a conceptual error of the cryptosystem. It stimulates the student to 

assume that it is not necessary to randomly select the parameter a or b to follow the 

Diffie – Hellman protocol, which would totally affect the cryptosystem conditions. To 

avoid this error, when generating an algorithm for strong and diagnostic systems in 

one of the programming languages or software used, it is sufficient to add the 

condition . (If we want to generate a diagnostic system, a corresponding 

comment must be added to remind you which error was made and what the 

consequences are) 

8. Actions for calculating the text of encrypted should be carried out according

to module N and not  N-1 like in the case of  the

calculation of keys in any  other cryptosystem over finite fields Zn
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9.  and  to avoid misuse of the module 

, not respecting the protocol steps 

Regarding the errors observed in theDiffie – Hellman protocol over finite fields Zn, they 
are not reconsidered but remain valid even in the case of elliptical curves, replacing 
modular production with addition and modular power with modular multiplication. So: 

Steps of creating an algorithm which avoids these errors to the case  of exchange key 
protocol Diffie - Hellman over Elliptical curves. 

Elected a finite field.

Elected an elliptical curve on that field.

Converts text at the point of the elliptical curve by means of a encryption function or a

hash function.

Select the keys a, b that meet the conditions discussed above.

Placing conditions for protocol and keys as well as relevant comments for each case of

errors in order to generate examples or exercises diagnostics.

The keys are converted to binary system to then apply the duplicate addition algorithm

related to the multiplication of elliptical curves points.

Placing conditions on the elliptical cross the curves items that require the multiplication

of the vector values are different from the values of the multiplication as the

respective curves item.    
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CONCLUSIONS AND RECOMMENDATIONS 

Using the Diffie-Hellman key exchange protocol in financial reporting programs such as 
Alpha Accounting, Finance 5, Balance Sheet or the like would significantly increase the 
security of declarations by the relevant entities by significantly avoiding system interference 
by unauthorized persons who Different motives may attempt to access different 
declarant databases .  

The more the use of this protocol, the more secure it becomes.  The paper also addresses 
some errors that may occur during the application of this protocol, and what should be done 
to avoid these errors. 
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Abstract 

One of the most advanced areas with direct and inevitable impact on our lifestyle is 
digitalisation. Over the years, it has changed the way we act, think, it has dictated the form 
and means of communicating with each other, the manner and duration of business 
operations, but at the same time it raised great uncertainties and has sparked fears for the 
future. 

The new technological era, the functions and services ongoing automation are running with 
galloping steps towards perfection in exchange for the growth of the unknown for the future 
of human capital. 

In various industries, mechanical and routine work automation has given its effects long ago. 
Numerous researches and technicians have expressed and raised hypotheses about the new 
computer era, its impact on jobs, and the effects on the respective countries economy. 

In addition to reviewing and analyzing studies on the technological development effects, a 
survey focusing on current employees will also be implemented, their conception and 
prediction of their future profession and how threatened they are by technology. 

Based on previous studies, lower and middle level jobs have a higher percentage risk for 
automation in the future compared to other more advanced jobs. 

Replacing certain jobs levels through artificial intelligence is believed to bring transformation 
and reduction of workforce, changes in the banking system, increase income inequality, 
distortions in international competition, changes in fiscal packages, etc. 

Ahead of the 'dark' future as a result of incessant technological development, it is very 
important and vital to move forward with time toward personal development to be prepared 
and resistant to the negative effects which can accompany. 

The future belongs to mankind and it will be ours as long as we invest in education, 
professional development, in order to increase our capabilities to update new technological 
methods in service of mankind and enhance the quality of life facing any "automated" 
challenge. 

Keywords: digitalization, artificial intelligence, automation 



Proceedings book    ISBN 978-1-78911-007-4 1st ISC – IMIT ,  22nd  - 23rd November, 2019

153 

a Introduction 

Artificial Intelligence is one of the most developed and sensitive phenomena in our life 
system today, although it must be admitted that not all of us really know its meaning as a 
concept. It often happens that when we hear about artificial intelligence, our minds go straight 
to robotic devices, but on the contrary it is even more broad and complex. Artificial 
intelligence has been an existing discipline for over sixty years and concludes in a range of 
sciences, theories, and techniques that aim to recognize, judge, and perceive the cognitive 
abilities of a human being.1 More precisely, artificial intelligence is about imitating or 
copying the human mind through various computer systems and machinery. 

Going back to 1950, Minsky and McCarthy field representatives described artificial 
intelligence as any task performed by a program or machine that, if a man performed the 
same activity, we would say that man had to apply intelligence to accomplish that task. This 
is undoubtedly a pretty broad definition, which is why we sometimes need arguments to 
prove whether it is AI or not. 

AI systems will typically demonstrate at least some of the following behaviors related to 
human intelligence: planning, learning, reasoning, problem solving, knowledge 
representation, perception, movement and manipulation and, to a lesser extent, social 
intelligence and creativity. 

The methodology used in this study. 

Technological advancement, mainly the development of artificial intelligence, has brought a 
major change in our lifestyle. Endless studies have been made in the framework of the 
changes and advantages brought by technological developments in the environment in which 
we live, from which many conclusions and data will be taken into consideration for the 
analysis of this paper. The data of this paper are divided into primary and secondary. The 
latter are the analysis and review of the previous AI-related literature, while the primary ones 
are the data collected from the questionnaire focusing on young people and current 
employees in Albania. The questionnaire aims to identify their conception of technology 
development as well as their anticipation of the future in terms of employment, how protected 
or threatened they feel by this phenomenon. The focus of the questionnaire will be mostly 
young people, because they are the main actors that will make this possible for the future, but 
they are also more informed than the older age groups. They are able to adapt to any new 
technological changes, and with our help to strengthen their knowledge of the field, and keep 
them informed of new changes that are foreseeable for the future, will make them more 
prepared and not risking on not being inappropriate in the work and social environment. 

The object of the study in this paper is the impact that technological advancement has had 
on artificial intelligence in various industries of the economy. It will also analyze the 
different types of artificial intelligence in operation and what are anticipated to emerge in the 
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market, its applications in various industries and fields, its positive and negative effects, and 
mainly the focus of the study will be the analysis of the impact of the technological era in 
employment and economics. 

* Artificial Inteligence and its applications

The development of informatics as a combination science with logic and mathematical 
algorithms has made it easy to automate many complex tasks that only a few years ago could 

be manually accomplished. The impact of AI may not be linear, but it can build at an 
accelerating pace over time. The artificial intelligence services offered are numerous and in 
various sectors, but their main purpose is to perform working procedures in a much shorter 
time than manual and of a higher quality. We can mention the machinery of production of 
various products which are generally designed in such a way as to transform the product from 
a raw material to its final wrapping and packaging, positioning the employee only in the role 
of process controller and no longer in its realization step by step, but this is the simplest form 
of artificial intelligence. 

Although technological systems mainly enable people to imitate many different processes, 
the extent to which they can be copied serves as an indicator to determine the types of 
artificial intelligence. Thus, there are types of AI that are built based on their resemblance to 
humans in the way they think and act. 

Here, we can list four types of AI2: 

1Council of Europe, Article about AI (https://www.coe.int/en/web/artificial-
intelligence/history-of-ai) 
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τ Reactive AI, This is the oldest form of AI and have more disabilities. They try to 
copy the human mind to respond to different types of stimuli. They fail to perceive or 
judge but simply respond automatically and programmatically. 

τ AI with limited memory, These machines are more advanced than reactive 
machines and have the ability to learn from their history of making more concise 
decisions. (Chatbots, virtual assistants, self-driving vehicles, etc.) 

τ Theories of mind. If the first two types of AI already exist in the market, the other 
two types are still in development. Systems at this level will be able to better 
understand the units with which they collaborate by identifying their needs and 
opinions. This system consists in the perception of people and the way their mind is 
built, but it is still evolving and difficult to achieve fully. 

τ Conscious AI. This is the last phase of AI that currently exists only hypothetically 
but underdeveloped. Creating this type will also be the finalization of the AI research 
process, as it is thought that the human copy will truly be realized not only to 
understand and recognize the emotions of the units with which it collaborates but also 
to experience its own emotions and desires. If this were to succeed, unfortunately 
human resources would have to be replaced by robotics, and that could be the end of 
humanity. 

Artificial intelligence designed as the intelligence displayed by computer systems, has many 
applications nowadays. To be realistic, today we can easily be called the "age of artificial 
intelligence" that we are living in, as in every field and industry there are endless 
technological applications in which programs are designed to perform specific tasks. Some of 
the major areas that artificial intelligence is present are: 

τ Marketing. Marketing is aimed at advertising and selling the product to the end 
consumer, and to date the human being has been very capable in this promotion and 
distribution process. But technology has made it possible to create unique algorithms 
with the sole purpose of promoting the company and its products to customers, which 
makes the distribution process easier and increases the level of information to 
customers. Thanks to these developments, new professions have emerged in the field 
of marketing such as social network marketing or websites. 

( The banking system. It is one of the sectors that utilizes technological systems that 
enable customer support, various service delivery and mainly credit card fraud 
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detection. (Example HDFC Bank has invested in an EVA 3 chatbot - a virtual 
electronic assistant, enabling customer-response queries), although in Albania we do 
not have a high level of investment in AI, the banking sector is an exception because 
it applies the same technology as the subsidiaries located in developed countries. 

( Finance. Financial operations depend largely on accurate forecasts for the future. 
Various technology programs have been adapted in this area for the purpose of 
assisting business investors by providing specific information and data models 
analyzed. We can mention the Nomura stock market in Japan, which has created a 
program that makes it possible to analyze various data on stocks of previous periods 
and adjust them to the current conditions. In this way, it manages to predict how the 
value of a stock can move and influence on investor’s good decision making. 

( Medicine. One of the most vital areas for us, has invested and seeks to invest 
continuously in artific 

( ial intelligence as it sees it as a positive thing in improving patient service. Currently 
there are computer systems that make it possible to return questions and answers to 
the medical field, but there are robots that allow for a basic intervention with the 
realization of the whole process. 

( Other areas may be: agriculture, space, chatbots, social media, laws, education etc. 

The positive and negative effects of artificial intelligence. 

Many researchers consider artificial intelligence at a baby's age. It exists, can be learned, can 
be developed, and continually improved, but it can never be on par with human beings in 
terms of its conception. AI does not have the proper intelligence and emotional intelligence to 
justify its decisions or the reactions it may have. Our goal should be to successfully use AI so 
that it can facilitate different services but not become a leader in service delivery without the 
need for human resources. In this way, its positive effects become more apparent because 
they facilitate different work processes and only help people, businesses and the government. 

On the other hand, if used unconditionally and not with positive intentions, it can emphasize 
its negativity to people, businesses and society as a whole.  

Forbes Article about AI ( https://www.forbes.com/sites/cognitiveëorld/2019/06/19/7-types-
of-artificial-intelligence/#23a081d233ee) 
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The positive effects of AI include: opening new jobs for people because AI will not serve as 
a risk to employment but will simply facilitate different task processes, increase work 
productivity, improve our livelihoods and businesses will be more efficient, we will have 
energy savings, better security, more targeted marketing and better healthcare. 

Another advantage would be the redemption or employment of those who truly deserve it, 
reducing the gender and race gap. And surveillance by this intelligence can be seen as an 
Orwellian concept, since it is considered an intrusion on individual privacy. The conclusion is 
that the rapid spread of artificial intelligence must be guided by the principle of balance 
between privacy and performance. The use of this intelligence should be transparent and have 
benefits for both employers and employees. A fairer and more productive workforce is 
valuable as long as it does not disrupt or unhumans the employees. 

The negative effects of AI consist of: market transformation into the automation of 
various jobs, cohabiting or hostile to humans over the changes that will occur, natural 
human competition can lead to the creation of borderless AI, create unpredictable 
consequences,high cost startups for AI investment. Etc. It is worth noting that artificial 
intelligence algorithms cannot be completely detached from the bias of their 
programmers, which can unduly harm or favor employees in an unfair way. 

If productivity is all that artificial intelligence requires, an older employee is at risk of losing 
his or her job. It is very important to note that depending on how this intelligence is used, the 
work for the human being can be more fair or inspiring. The business is absorbing AI in the 
function of demand forecasting, employment and customer service. McKinsey's Global 
Research Institute even estimates that applying this intelligence to marketing, sales and 
supply chains could create an economic value of $ 2.7 trillion in the next 20 years. Driven by 
such anticipations that arouse hope and panic at the same time, AI can affect the alienation 
of our jobs. 

(i) The impact of artificial intelligence on the economy and employment.

Economic growth is usually measured by capital stock and employment growth, 
especially when used efficiently. But capital growth and employment will no longer be 
regarded as the main indicators of the level of economic growth in the world. Fortunately, 
financially, and not only, the storytelling leader for economic growth and prosperity, it is 
thought to be the tech industry that is promising to move fast the economy of every 
country. The greatest 

(i) Enterprise Voice Assistant(EVA)
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danger to us from all this technological development and galloping progress is thought to be 
the automation of jobs and the replacement of human intelligence with artificial intelligence. 
Various studies argue about the future of technology as the technology evolves and its impact 
on jobs and the economy. AI may bring a boost to economic activity, but the distribution of 
benefits is likely to be uneven. Many researchers are negative about our future as human 
resources, as they predict that 60% of the work being done today by our management can be 
automated and accomplished only with the presence of computer systems and machinery. 
Other researchers are more optimistic about the presence of this technology, arguing that it 
will not necessarily lower the employment rate because it is people who will be trained to 
control these systems. Different machinery and technology programs will help to make work 
easier, add quality and at the same time reduce overall costs. Also, these scholars predict an 
increase in the economy with really high figures. Our desire to treat this paper with the 
utmost positivity has led to the consideration of the most recent "positive" studies of AI in 
economics. 

For exmaple, Accenture4 from the analysis of the 12 most developed countries in the world, it 
was concluded that artificial intelligence would have a higher probability of doubling their 
annual economic growth by 2035. To reach this figure, it recommends policy makers and the 
private sector of businesses, prepare to welcome this new future and invest in it with the 
primary aim of increasing productivity. The figure below shows how much artificial 
intelligence is thought to increase labor productivity in the 12 countries surveyed. 

f Accenture plc(www.accenture.com.), Irish Company that provides services in strategy, 
consulting, digital, technology and operations
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Increasing labor productivity does not consist of prolonging working hours, but of effectively 
using time at work and delivering higher quality work in support of technological systems. 
This data largely results from the ability of each state to adapt artificial intelligence to the 
infrastructure of its economy. In general, artificial intelligence is claimed to bring tremendous 
profit to each country, fighting the recent economic downturn and the establishment of a new 
era of high productivity and economic sustainability. 

On the other hand, based on a study done by the company PwC5, we note again a claim for 
increased productivity at work by 2030 but also of other factors as illustrated below: 
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According to the study by PwC, global GDP is projected to grow by 14% by 2030, to about $ 
15.7trillion, as a result of the presence of artificial technology in the economy. The economy 
is claimed to be measured by (a) the profits of businesses resulting from the automation of 
business processes and the transfer of existing employees to the management and 
maintenance of artificial intelligence; and (b) increasing consumer demand for marketed 
products that reflect a higher quality with the impact of AI. 

One of the disadvantages of artificial intelligence is the automation of jobs and the 
replacement of human resources with computer systems. But what are the types of jobs that 
may have the highest risk for automation? Based on the Pwc study, and also the experience 
so far, has shown that the most potential jobs to be automated are: routine tasks, manual tasks 
and very simple tasks compared to management or any other area, specific sectors of the 
economy that contain manual tasks, such as transportation, logistics, manufacturing, 
construction, banking and financial services due to deep learning and computer systems 
development, services provided to citizens. Etc. 

α PwC(pwc.com) is a global network of firms delivering ëorld-class assurance, tax, and 
consulting services for your business.
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IV. Market Research on Employees

Rapid and powerful technological development has made people feel paranoid about the 
knowledge-acquisition abilities needed for AI and the changes it can bring to society. Albania 
is a small country compared to the developed countries that we analyzed above and we think 
that AI will evolve at a slower pace for our society, but we have nevertheless thought about 
studying what really concerns the younger generation and not only in connection with this 
phenomenon. 

The market study was conducted through a questionnaire in which the questions were 
constructed in such a way as to measure how much were informed or worried the employees 
about the technological changes and innovations they are bringing to the economy. Out of 
242 respondents, about 60% were female and predominantly in the age group of 16-25. 

Regarding the level of education, it should be noted that there were participants with different 
levels, those with primary and higher education who mainly did simple jobs where we can 
mention fasons, and there were those that had graduted, where there was a range of 
professions. They worked as a bartender, waiter, financier, politologist, lawyer, filmmaker, 
nurse, lecturer, architect, physician, mechanic, IT specialist, etc. Thanks to the education, the 
profession that they had chosen and their current job position, about 70% of the surveyed 
indicated that they felt it necessary to be updated with technological changes in the country, 
especially those directly related to their chosen field. 

Given the types of AI mentioned above, we can easily say that the job positions that 
surveyors held may have the greatest chance of being automated and replacing human 

resources with technological systems. But studies showed the future of technology based on 
developed countries and having the possibility to invest in technology and innovation. Given 
this fact, the employees did not necessarily feel threatened by AI as they considered the time 
when automation of jobs in Albania could be reached, to have a long path, not only of the 
capital needed for investment but also of its adaptive infrastructure. 

However, with the right technological advancements, they thought that the positive impacts 
would be on saving time on job performance, increasing work productivity, and economic 
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growth. On the other hand, they were coherent with the changes and technological 
innovations at every moment, because they wanted to always be a valuable asset for the work 
they did. So if jobs were to be automated, it had to be partial and behind the work processes 
to be the ones running each process through AI. 

(i) Conclusions and reccomendations

The proliferation of applications through AI development is thought to be the biggest 
technological change of recent times. Their general purpose implementation allows this new 
technology to be applied to a wider range of sectors and occupations, regardless of the level 
of skill of the employees, creating a panic about job automation, income inequality and 
control over people's lives. 

According to numerous studies on AI and market research conducted in Albania, there are 
positive and negative views regarding the impact of AI that is claimed to have on 
employment and the economy. So far, we have seen major changes in employment but also in 
our lifestyle in what technology has brought about by the application of reactive AI (1), AI 
with limited memory (2) and AI with theory of mind (3) according to their respective forms. 
It remains to be seen how much free space for implementation the fourth form of AI will 
have. This form is discussed to be as positive in facilitating work processes as well as highly 
problematic in adversely affecting human life. AI may indeed be an algorithmic solution but 
it will be an "ethical" dilemma on what should be automated and what not. Every human 
resource along with its database must be truly protected and secure for the privacy of its 
information. 

Also, a great deal of attention should be paid to the policymakers of developed and 
developing countries, on the attention they give to investment in technological innovation. 
They should be on the principle that any technological innovation that is implemented 
improves and facilitates human life rather than making it difficult by excluding it from any 
decision-making in the economy and, at worst, “putting it out of the game” with the 
replacement of a robot. At the same time, policymakers should control and restrict private 
entities from investing without control in technological systems and prevent market switching 
to a monopoly on the services provided by them. 

Every AI implementation requires in-depth knowledge of technology, capabilities and limits 
in advance. If our goal is impossible, adopting AI would be a failure. It is vital for a person to 
know and manage it's own tendencies, to understand the objective to be achieved, to know 
the possibilities of AI and how it can be used in function of improving the business and not 
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only, by having sufficient knowledge in the control and maintenance of technology. 
Technology innovations through AI are inevitable and human resources need to be updated 
with new technological changes and qualified by leveraging AI's capabilities to optimize 
performance and financial outcome, establishing the ultimate “human-machine” 
collaboration. 
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Abstract 

The purpose of this paper is to understand the way followed to compose and improve the 
international accounting standard for biological assets and also which are the practices for its 
application. Various theories related to the need of harmonizing accounting practices will be 
brought up, as well as theories on the use of fair value in improving the quality of financial 
reporting.The greatest advantage that developing countries like Albania have, is that they can 
choose between the techniques and opportunities that most developed countries offer. Studies 
found out that figures presented at fair value are even more realistic in some cases than 
historical cost estimates. This was related to the type and longevity of biological assets.  

Studies have also analyzed in-depth the ways in which standard makers influence policy 
choices. However perfect the standard may be, the level of decision-making,  still has a 
significant impact on the quality of reporting. This means that the transmission mechanism 
causes transformation in the purpose of the standard. The standard is amended and improved 
for one purpose, and it is used for another one.The following studies are also presented 
according to the evolution of thinking in both schools, in the schools of east, based in rules, 
and in that of the west, based in principles, highlighting the advantages and disadvantages of 
choosing the valuation method and reporting the values of biological assets in the financial 
statements. 

Keywords M40: Biological assets, international accounting standard, fair value. 

Measurement of biological assets 

Much debate is on whether to use the fair value model or not,  as a way to replace the cost 
model for measuring and evaluating biological assets. Some scholars hold a critical view of 
using fair value to evaluate biological assets and presenting fair value changes in the 
statement of results. While a good deal of researchers value fair value as a very appropriate 
way of fair valuation of biological assets. It is no coincidence that such debates also confront 
accounting schools, the rule-based birth justifies the historical cost, while the principle-based 
western school strongly advocates fair value as a very positive innovation and opportunity 
for a real and fair assessment. The determination of the fair value of biological assets, as 
provided for in the standard, was carried out by several methods. The standard method 
permitted was using the latest market transaction prices for biological assets, otherwise 
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known as the market method, as a marker. This method is easily applicable and fully 
identifies fair value when there is an active market. But how should the entity act to properly 
evaluate the asset in the event that such a market is missing? The standard presents ways that 
are to some extent assumptions of a similar reality. If the current market is missing, the 
REFERENCES is made to the latest transaction in that market. If the asset is missing, it has 
not been traded before, the REFERENCES becomes an asset, similar to the adjustment. If 
both are missing, the REFERENCES is made to the standard indicators to consider, which 
are standard sectors related to the biological assets for which value is needed. It is 
understandable that each of these modes of evaluation yields different results. 
The alternative method suggested by the standard was using the flux discount model. This 
method doubles the possibilities for hypotheses. First, there are assumed flows, not real but 
predicted to occur in the future, and second, how the discount rate could be determined to 
justify the risk assumed. Only when both methods could not lead to a reliable estimate of the 
fair value of the asset did it move to the historical cost model. Even this model itself has its 
own questions because it does not fully fit the conditions at the reporting date. Historical 
cost begins with the entity's history of the asset and adjusts for changes from one accounting 
period to another by depreciation and amortization. It may be that the value of the biological 
asset increases rather than decreases. The prudential principle really protects an entity 
because it reports its asset and performance at the lowest possible value but does not reliably 
and truthfully represent reality. By the cost model the unit cannot present its potential, or the 
possibility for more in the future. 

Subsequent amendments to IAS 41 

International Accounting and Financial Reporting Standards are in the process of being 
constantly amended by their drafters and publishers. Specifically, IAS 41 has been amended 
since its publication in 2001, with the aim of avoiding irregularities in regulations and 
publishing in a clear language. In 2007, the IASB received feedback from auditors, drafters 
and other field specialists on IAS 41. This response aroused much debate as circumstances 
arose where a decision was made to improve IFRSs by regulation. The process for annual 
improvements began in January 2007. 
The International Financial Reporting Standards Interpretation Committee (IFRIC) asked 
IASB staff to recommend to the Board some amendments to IAS 41. The proposed changes 
were part of the annual improvements in February 2007. The Committee noted that the 
standard ambiguity had created divergences for the accounting practice itself. This in turn 
could prevent readers of financial statements from reading and interpreting the statements 
properly (IASB, 2007). 
The major difficulties were brought by paragraph 21 of IAS 41. In its original publication, it 
stated, “The reason for this calculation of the present value of expected cash flows is to 
determine the fair value of a biological asset in its current location and conditions. An entity 
should consider this reasoning in using an appropriate discount rate as well as in estimating 
the expected net flows. Current conditions of a biological asset exclude any increase in value 
as a result of the entity's additional biological transformation and future activities, such as 
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those associated with increasing biological transformation, harvesting / harvesting and sales 
in future periods. " The Interpretation Committee argued that the last sentence could be 
interpreted such that changes in the fair value of biological assets, due to the increase, would 
not be allowed to be taken into account if a discounted flow model were used to estimate . 
According to this committee, the compilers of the financial statements could read this 
paragraph as a prohibition to include in the discounting model the amounts generated by the 
increase in the unmeasured assets in order to determine fair value. The proposed changes 
were for paragraph 21 and for the definition of biological transformation. It was agreed by the 
members present at the meeting that the prohibition of including potential future growth of 
the biological asset in the discounted model of expected flows excluded much of the fair 
value of the biological asset. In order to avoid misinterpretation and to fully disclose the fair 
value assessment, paragraph 21 of IAS 41 was removed. These amendments were published 
in May 2008, effective January 2009 and their prospective application. The changes that were 
made included not only the content, the way of knowing, measuring and presenting, but also 
the form, the necessary reformulation of some paragraphs. In this way, the alternative method 
of estimating the fair value of biological assets that was measured by discounting flows was 
removed. 

Continuing studies following the amendment of IAS 41 

After the first amendment following the publication of IAS 41, more intensive studies and 
analyzes on the use of the fair value or cost model for the valuation of biological assets 
continued. A very massive study is the one undertaken by the Institute of Certified 
Accountants in Scotland with authors Elad and Herbohn (2011) where the implementation of 
IAS 41 in Austria, France, and the United Kingdom was evaluated.What is generally 
emphasized in the study is that the adoption of IAS 41 and disclosures about the fair value of 
biological assets for entities in different countries foster comparability of the performance 
and financial position of biological assets in different countries. 
The main concern in recent studies relates precisely to strengthening the mechanism in order 
to achieve greater compliance and comparability between countries that have adopted IFRSs. 
From the studies of a group of authors: B. Robin (2003); D. Burgstahler L. Hail (2006); Th. 
Jeanjean and H. Stolowy (2008) A. Haller and P. Walton (2006) I. Tsalavoutas (2011) it is 
argued  that focusing solely on standards is incomplete when it comes to creating a common 
language in accounting. It is emphasized that those influencing the choice of accounting 
methods are executives and auditors. Whereas those who orient the financial reporting of a 
country are the market and the policy-making factor. Meanwhile, it is argued that the factors 
that play the most important role in choosing the characteristics of the financial reporting 
framework are national management and institutions, perhaps even more important than the 
standards themselves. 
Another group of researchers analyzed the theoretical effect of IAS 41, but this time before 
implementation, as Herbohn and Herbohn (2006) did. These tireless researchers of biological 
assets have had the Australian Standard as object of study, which is very similar to IAS 41, 
applied in 2001. The authors draw conclusions from the study based on accounting practices 
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in Australia and its expected consequences of IAS 41 in the EU forestry industry. Experience 
in Australian practice indicated that the main concern of IAS 41 proponents of measuring fair 
value assets was the inclusion of unrealized gains and losses on the outcome of the reporting 
period. The fear that precedes the application of this standard is that the fair value assessment 
of biological assets will change the outcome. According to studies conducted in Australia, net 
profit, after applying IAS 41 varied by approximately 27% after applying the fair value 
model compared to profit before applying this standard. And the next question that was added 
to the study was whether this standard manages to truly reflect the value of investing in 
forests. 
Another group of researchers focused on the benefits and challenges immediately after the 
implementation of IFRSs, from the historical cost model to the fair value model. The 
conclusions highlighted the fact that the successful implementation of IAS 41 also requires 
other instruments. Following the application of IAS 41, another type of income will be 
reported, not only turnover income but also income from changes in fair value. In this way 
biological assets become not only the subject of valuation but also a source of profit or loss 
for the period. 
Nobes and Schwenke (2006) have compared the situation before and after the application of 
IFRSs and concluded that their implementation enhances the comparability of financial 
information. 
Following, are the most important arguments seen from a more general perspective analyzing 
the recognition and measurement of biological assets. Increasing volatility in the statement of 
comprehensive income, as well as recognizing unrealized gains and losses due to changes in 
fair value, are perceived as a downside to the cost model. While in recent works the concern 
remains with the quality of reporting of profits in the agricultural sector, their variability due 
to the use of different methods to estimate fair value. According to Rute Gonçalves and 
Patrícia Lopes (2012) the variables that were found to be positively correlated with fair value 
were firm size, legal adjustment, registration status, and the sector to which it belongs. The 
first conclusion of the study was that developed countries are more inclined to use the fair 
value model. 

Historical cost or fair value 

As stated above, historical costs need modification to an actual value, while fair value relies 
on assumptions, removing objectivity and somewhat compromising reliability. Referring to 
Mary Barth and Wayne Landsman (2010, How Does Financial Reporting Affect the 
Financial Crisis?), The dilemma of most research to date lies in whether using fair value 
provides third parties with more reliable decision-making information. compared to the cost, 
how reliable the fair value information itself is. But when it comes to the fair value of 
biological assets, it should be noted that they have an unusual character because they are self-
generated or regenerated without the need for additional inputs, such as water, air and sun so 
that next year they are no longer the same. According to a study conducted by ICAE - The 
Institute of Chartered Accountants of England and Wales, in 2012, 144,000 Worldwide 
Certified Accountants were asked which valuation method they would use to evaluate 
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biological assets, when both methods are possible, most have preferred historical cost over 
fair value. 
A study conducted in 2014 by the accounting department, University of Barcelona, 
contradicts the use of the fair value model with REFERENCES to IAS 41. The empirical data 
study showed that the use of fair value for biological assets, compared to historical cost, 
changes the value of assets and income, but does not result in significant changes in profit, 
volatility or accounting manipulation. 
Referring to the two studies above, the importance of their conclusions is noted, both in terms 
of level of studies, professionals and academics, as well as in terms of mass. These 
conclusions more than contradict each other. It seems as though professionals prefer not to 
change the valuation method and continue to use the historical cost, even though its 
disadvantages have been pointed out for more than two decades. Whereas, if IAS 41 were 
applied regularly, the changes would include both a statement of position and performance, 
but not at a statistically significant level. Studying academics in this case assures 
professionals that they are not afraid of change. 

Conclusion 

The increasing importance of biological activity as a way to avoid poverty in developing 
countries and to benefit more from biotechnology in developed countries has made the new 
century more and more demanding and innovative and also better ways of using them. An 
international standard has been developed for this activity only. The purpose of improving 
and facilitating implementation has led to improvements to the reporting standard itself. It is 
currently a clear standard and most likely to be implemented. So tolerant are these 
opportunities that they have even sparked debate and studies have been undertaken to analyze 
whether this freedom brings benefits or costs. 

Studies and practices to date have the same conclusion, that it is difficult to enforce this, not 
because of the standard rather than the very nature of biological assets. An even greater relief 
is the recent amendment to the standard whereby biological asset holders have been singled 
out as in the case of plantations; 

Studies up to now,  are a very good orientation to show how thought has evolved, how ideas 
have been beaten and achieved at their best, theoretically and practically. Given that 
historical cost was considered a static, outdated, not very active way of valuing to represent 
reality in perpetual change, the transition to fair value was required. 
It is concluded that, before and after implementation, the fair value valuation method also has 
disadvantages. The golden middle would be a fair value if not much in the future. There 
continues to be doubts about the quality of financial reporting using the fair value method, 
especially in dealing with biological assets with more than one use cycle. At other asset levels 
this valuation approach is very positive for more liquid, marketable, market-related assets. 
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In addition to the factors that affect compliance with the standards, it should be noted that for 
a much better quality financial reporting and to disobey the standard, professionals play an 
essential role. 
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Abstract 
The integration of the Albanian economy into the European and global markets cannot be 
achieved outside the process of the latest technological developments, including Industry 4.0. 
This study intends to remark the branches of Albanian economy that largely fulfill the 
prerequisites for adapting and implementing particular technologies of Industry 4.0.  
There is a question brought in: How much economic actors in Albania are ready to develop 
elements of Industry 4.0 in some of the important branches such as: construction, logistics, 
trade, agriculture, etc? In order to answer this question, the paper check over the key factors 
that stimulate and impede the development of Industry 4.0 elements mostly in mentioned 
branches. The analysis of such factors is the premise for building an economic, social and 
political vision of the I4.0 development process in the Albanian economy. The economic 
environment is viewed in terms of the level of entrepreneurship development and in terms of 
public economic policies. 
The transformation of the general education system, in particular the higher education in 
short and medium terms, is considered as a key factor for implementing the elements of 
industry 4.0. This need relates to the new skills and roles of the labor force that must be 
prepared to implement I4.0 elements. At the same time, it relates to the re-qualification of the 
existing labor force that will have to work in an advanced technological environment. Despite 
the fact that the stimulus comes from technology, the focus of our analysis is the overall 
organization and management. 
The opportunities for implementation of Industry 4.0 in Albania are analyzed by regarding: 
- as an internal need for the development of the Albanian market,
- as a tool for enhancing competitiveness and
- as an element that stimulates the integration of the Albanian economy into the European and
world economy.

Key words: Industry 4.0, Digital economy, innovation, life-long education, customization. 

1. INTRODUCTION

Concepts like 4-th Industrial revolution and terms like Industry 4.0, Factory 4.0, Agriculture 
4.0, Entrepreneurship 4.0 and up to Marketing 4.0 are becoming common words in the 
economic literature nowadays in Albania. So far they are mostly recognized words. De facto, 
there is a lack of broad understanding for them and of the approach for Albanian businessess 
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to adopt the enabling technologies of Industry 4.0. The reason is not the missing interest of 
researchers and managerial teams, but mostly the market size, its limited envolvement in the 
international supply chains, as well as the economic level of the country. Our work intends to 
draw the attention to the opportunities for an advancement of Albanian companies towards 
Industry 4.0, in terms of technology, management, education.   
We have raised several questions: 
Are economic actors in Albania ready to develop and/or implement elements of Industry 4.0?  
What are the branches of economy most close to the new technologies? 
What are the key factors that stimulate or hinder the development of Industry 4.0 in these 
branches? 
There are efforts done to modestly analize the situation in country and bring some insights as 
regards to the future of Industry 4.0 in the Albanian market.  

2. HOW INDUSTRIAL REVOLUTION CAME TO ALBANIA

Talking about the future, Klaus Schwab, one of the most known authors of fourth industrial 
revolution, makes a short description of the background. He points out that over the past 250 
years, three industrial revolutions have transformed the way human beings create value and 
have changed the world. In each, technologies, political systems and social institutions all co-
evolved, changing not just industries, but how people saw themselves, related to one another 
and interacted with the natural world (Schwab, 2018).  
The first Industrial Revolution started in Britain’s textile industry in the mid-18th century and 
was spread in most of European countries by the end of the 1800s (Encyclopedia Britannica). 
The beginning of 20-th century did mark the second industrial revolution, with the massive 
production and changes in the economic models of development.  
However, none of these waves could arrive in Albania in due time. The industrial 
development of the country has followed a different course. As prof. Banja, 2017, describes 
it, Albania bounced from feudalism to the country’s industrialization in the mid of the 20-th 
century. In around five decades the country could advance to provide 45% of its GDP from 
the mining and industrial production, under a centralized and planned economy. After the 
‘90-s, it jumped to a market economy, unfortunately renouncing for several years from the 
production and the further advancement of the industry. It happened almost at the same time 
with the third Industrial Revolution, which was pushing the world in a higher stage of 
development, hopefully reaching Albanian market without too much delay. In few decades 
the fourth industrial revolution got the international attention and interest, but not yet that of 
Albanian business.  
This distinct course of Albanian industrial development has affected the outcomes expected 
in each stage. The missing growth and opportunities have brought to a slow-down of country 
advancement. Consequently, our study regarding the level of Industry 4.0 in country has 
faced some difficulties and limitations:  
- to figure out the relevant branches for the survey;
- to use methods of evaluation and analysis like those from countries already experienced in
embracing the innovative technologies and digitization process;
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- to adopt indicators and enable measuring of Industry 4.0 level of penetration in country.
(GTAI, 2019)
However, the fourth industrial revolution promises huge economical potential as well as
provides outstanding ecological and social opportunities, making worthwhile the efforts to
approach it in the Albanian context.
Every stage of industrial development has been followed by an essential change in the
relation between human and machine. The technical progress goes along with new economic
models and theories. The researches reveal the differences between waves and the expected
outcomes. The study from PwC, 2016, describe them as follows: “While Industry 3.0 focused
on the automation of single machines and processes, Industry 4.0 focuses on the end-to-end
digitisation of all physical assets and integration into digital ecosystems with value chain
partners. Generating, analysing and communicating data seamlessly underpins the gains
promised by Industry 4.0, which networks a wide range of new technologies to create value”. 
Companies and countries adopting the elements of Industry 4.0 are expecting quantitative 
benefits in four areas: higher productivity, revenue growth, increased employment and 
investment. Industry 4.0 will have a direct effect on producers and their labor force as well as 
on companies that supply manufacturing systems (Gerbert et al., 2015).    
There are nine technology trends that are the building blocks of Industry 4.0 and mostly bear 
the potential technical and economic benefits for manufacturers and production equipment 
suppliers. Our study goes beyond the technological details and is mainly focused on the 
actors and factors driving the wave of development towards Albanian economy, although its 
actual weak position.   
This has been inspired by the statement that every country and everybody should benefit, 
phrased by Schwab, 2018, “Appreciating the importance of the Fourth Industrial Revolution 
and shaping it for the benefit of all, rather than just those privileged enough to be wealthy or 
skilled, requires a new way of thinking and a broad understanding of the different 
technologies that will impact individuals, communities, organizations and governments.” 

3. DRIVERS OF INNOVATION AND TECHNOLOGICAL ADVANCEMENT IN
ALBANIAN COMPANIES

It is hard to detect any clear development of Albanian industry that can be nowadays 
categorized as part of Industry 4.0 trend. However, the envolvement of Albanian economy in 
the international one, the participation of companies in the international business activities 
and the ICT expansion in country is directing companies towards the implementation of 
Industry 4.0 enabling technologies. For the purposes of this work, the process of recognition, 
acceptance and implementation of Industry 4.0 elements in the Albanian companies is 
perceived in close relation with the concepts of innovation and digitization. These last 
concepts are more obvious and known for many of managers that lead Albanian big 
companies, while Industry 4.0 is still an unfamiliar notion.  

Fourth Industrial Revolution technologies are truly disruptive, they upend existing ways of 
sensing, calculating, organizing, acting and delivering (Schwab, 2018). The changing 
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technologies are accompanied by new economic models, new managerial approaches, human 
-machine relations and other changes. The resistance to change might be part of the process,
the same as the tendency to adopt the most innovative ways of producing, servicing, doing
business, learning and so on.

We have considered six main factors that affect the process of innovation, digitisation and 
implementation of Industry 4.0 enabling technologies amongst the Albanian companies. The 
survey is realized through interviews done with top managers of big companies carrying out 
activity in several branches: construction, industry (food & drinks), wholesale trade. The 
choice corresponds to main economic activities in Albania, in terms of GDP structure (A2, 
A3, A4), according to INSTAT publications (INSTAT, 2018). They are asked to assess the 
influence of these main factors on their companies’ decision making.   
Two of the factors, respectively: company budgets for investment, research & development, 
and grants & other project funds from outside the company, imply the relation between 
innovation and financing opportunities.  
Suppliers and customers are two groups of actors that highly influence the company’ 
activities, being part of the value chain and representing the level of market development and 
integration.   
The two last factors relate to the transmission and transfer of knowledge, as an intrinsic part 
of the whole development process. The universities and consultancy organizations are 
playing a crucial role in the analysis, assessment and stimulation of Industry 4.0 paradigm 
itself, as evidenced by the vast literature recently provided (PwC, 2016), (WEF, 2016), 
(OECD, 2018 and 2019), etc. Mergers, acquisitions, joint-ventures, from the other side, are 
becoming a strong instrument to disseminate innovative technologies, management 
approaches, learning methods, amid companies, markets, countries as well.  
The interviews with top managers have enabled us to analyze the data collected and provide 
the following results and discussion (Figure 1).  
The factor considered as the most influencing in the process of innovation and adaptation of 
new technologies and elements of Industry 4.0 in general, is the role of customers. Demand 
from the customers is pushing companies to provide new and/ or improved products and 
services in a competitive environment. Albanian companies tend to fulfill the market demand 
by providing customized products and services while lowering the cost. A new level of mass 
customization is expected by companies due to innovation and digitization of their processes, 
contributing to a faster response to customer needs. And it lays the foundation for the 
adoption of new business models, production processes, and other innovation, as evidenced 
by other researches in the European economies (Gerbert et al., 2015).  
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Fig. 1. Results of the interviews (source: the authors). 

The next promoter highly orienting companies from the most innovative solutions and 
technolgies is the group of suppliers. We should mention the fact that many of the companies 
under survey are depending on products imported (the case of trade companies), or on 
machineries, production lines, technologies imported (the case of manufacturing companies, 
either local ones, or subsidiaries of foreign firms working in Albania). This explains the great 
importance of the suppliers role in providing the recent technological trend together with the 
goods and machineries.  
Both demand and supply – key factors that determine the progress of a market - obviously 
play the crucial role to encourage implementation of elements of Industry 4.0 in Albanian 
economy. However, the demand seems to be the dominant factor, which is justified by the 
fact that Albanian market is still eager to import goods more than capital. With more 
investment and a stronger local production the entry of innovative tchnologies and 
implementation of I4.0 elements would be faster.  
Investment of companies for technolgy, innovation and R&D are the third factor, according 
to the opinion and assessment of their top managers. We have associated it with the other 
factor, grants and projects, which is ranked the last but one from this survey. The reason is 
that they both condition the financing opportunities, but come from different sources for the 
companies. The first one comes from internal sources (profits) and capabilities of the 
companies (financing institutions), and they are limited. Grants and projects are becoming an 
important source of “feeding” companies from outside with funds for development and 
innovation, especially in regional and global level. There is an opportunity generally utilized 
in European countries (EU-SE, 2017), which is open to Albanian companies as well. 
However, the companies have difficulties to get use of these grants and projects offered, 
which could contribute to accelerate the process of innovation and digitization. This is an 
issue that requires the intervention and support of other stakeholders but companies, adequate 
for a separate study. As the GE Global Innovation barometer 2018 shows, the private sector 
has been taking the lead on innovation, but now people around the world want government to 
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drive more innovation, to play a stronger role in encouraging entrepreneurship and fostering a 
business-friendly climate (GE-GBI, 2018).  
We were expecting a higher influence from the institutions of science and research, like 
universities and consultancy organizations, on the innovation and technological development 
in Albanian companies. It did not result so. The role of universities was very limited, only in 
the construction sector, while companies from other sectors did report some support from 
consultancy institutions or freelancers. This component of survey did motivate us to watch 
the relationship of innovation and education in country, as described shortly in the following 
section.   
The above factors are not the only drivers of innovation and implementation of I4.0. There 
are other factors, defined in different researches, which have a minor or a hardly measurable 
influence in our country conditions. We are only mentioning a few of them. The young age of 
population, the development of digital infrastructure and the country aspirations for European 
integration are amongst the stimulating factors. Otherwise, the factors preventing the   
advancement include the lack of industrial tradition, the market size and isolation, as well as 
the effectiveness of education reform.  

4. INDUSTRY 4.0 AND EDUCATION

The recognition of new technologies alone is not sufficient for their implementation today 
and in the future. As Marr, 2019, appoints it “For our children to be prepared to engage in a 
world alongside smart machines, they will need to be educated differently than in the past”. It 
intends that education in general would face challenges in coming years, in order to respond 
to the changes the Industry 4.0 is bringing. Some of them are related to the structure of 
education, while others touch the content.  

We do start with the redifinition of the education purpose, which should adapt to needs of the 
society for the future years, as considered by reserachers and international organizations 
(OECD, 2018), (WEF, 2016). Especially universities should think differently about how new 
educational futures can be constructed. Then, the development of human potential becomes a 
necessity, in order that people “are equipped to partner with machines in the future rather 
than compete with them” (Marr, 2019). Improve STEM education for several years has been an
issue of discussion. The need for technical skills in the age of technology is obvious and improving 
science, technology, engineering and math skills is expected to contribute to the shaping of 
individuals and the society (Fisk, 2017). There is actually a big demand for people with STEM skills 
in different countries (Schneider, 2018).  

At this point, we ask the question: How does Albanian higher education correspond to 
industrial development? 

Engineering (with its subdivisons) and computing (with its subdivisions) are the main 
branches directly related to the education for the industrial development, making respectively 
the hardware and the software. The Albanian higher education, both in public and private 
institutions is actually providing these diplomas, in undergraduate, graduate and doctoral 
levels. Assessing the adequacy of higher education to support the implementation of Industry 
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4.0 in country would require the analysis of the quantity and quality provided by engineering 
and computing studies. An empiric quantitative analysis shows a relatively limited number of 
graduated students in these branches, in last four consecutive years. They represent 
respectively less than 10% (for engineering, manufacturing, construction) and less than 7% 
(for ICT programs) of the total students graduated each year (referring to a total of 34.331 
graduates for 2018), as figure 2 displays.   

Fig. 2. Industry related education in Albania (source: INSTAT, processed by authors). 

Even without a qualitative analysis of the education provided, the small available number of 
those that have to drive the industrial development of the country and enable the Industry 4.0 
implementation in the near future does not seem very encouraging.      

Another challenge for the education is to adapt to lifelong learning models. Changes in jobs, 
new skills required and longer life of people incite the education to become a lifelong 
endeavor, and sources for education need to evolve to provide those opportunities. Preparing 
the new generation and re-qualifying the existing workforce for the coming years of 
industrial development and digitization is a challenge, as well as an obligation of Albanian 
education system.  

5. CONCLUSIONS
The enabling technologies of Industry 4.0 will ultimately enter in the Albanian economy. Our
efforts to survey and analyze the situation in country regarding the readiness for such
development have permitted to draw several conclusions.
Firstly, it was evidenced that economic actors in Albania are not yet quite ready to develop
and implement elements of Industry 4.0. The sooner top managers of companies and other
stakeholders realize this and invest to accelerate the process, the better they will increase their
capabilities and face the competition in a digital single market, either local or global one.
Further on, this is valid for all companies in economic activities like construction,
manufacturing, engineering and ICT related services, that seem closer to the new
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technologies since now. However, other branches can be added to the list in short or medium-
term, as the experience of developed countries has shown.   

After discussing the driving forces for the Industry 4.0 in Albanian environment, as described 
in section 3, we did pay some more attention to the academia, with a few reccommendations.  

As the future work will become more flexible, diverse and requiring, the education system 
need to prepare the generations for this type of work. Industry 4.0 relies on STEM, on the 
creative, communicative, cooperative human skills and on the critical thinking. Albanian 
education system, especially the higher education, should contribute to provision of such 
skills for the younger generation that will make the workforce of tomorrow.      
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ABSTRACT 

In recent years, the online social network has revolutionized interpersonal communication. 
Recent research on language analysis on social media is increasingly focusing on the latter's 
impact on our daily lives, both on a personal and professional level. Natural language 
processing (NLP) is one of the most promising avenues for processing social media data. It is 
a challenge to develop robust methods and algorithms which extract relevant information 
from a large volume of data coming from multiple sources and languages in various forms or 
in free form. 

Keywords: Natural language processing, social network, language analysis, algorithms 

Introduction  
Natural Language Processing (NLP) is a tract of Artificial Intelligence and Linguistics, 
devoted to make computers understand the statements or words written in human languages. 
Natural language processing came into existence to ease the user’s work and to satisfy the 
wish to communicate with the computer in natural language. Since all the users may not be 
well-versed in machine specific language, NLP caters those users who do not have enough 
time to learn new languages or get perfection in it. 
The goal of Natural Language Processing is to accommodate one or more specialities of an 
algorithm or system. The metric of NLP assess on an algorithmic system allows for the 
integration of language understanding and language generation. It is even used in 
multilingual event detection  purposed a novel modular system for crosslingual event 
extraction for English, Dutch and Italian texts by using different pipelines for different 
languages. The system incorporates a modular set of foremost multilingual Natural Language 
Processing (NLP) tools. 

The pipeline integrates modules for basic NLP processing as well as more advanced tasks 
such as cross-lingual named entity linking, semantic role labelling and time normalization. 
Thus, the cross-lingual framework allows for the interpretation of events, participants, 
locations and time, as well as the relations between them. Output of these individual pipelines 
is intended to be used as input for a system that obtains event centric knowledge graphs. All 
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modules behave like UNIX pipes: they all take standard input, to do some annotation, and 
produce standard output which in turn is the input for the next module pipelines are built as a 
data centric architecture so that modules can be adapted and replaced. Furthermore, modular 
architecture allows for different configurations and for dynamic distribution. 

APPROACHES TO NATURAL LANGUAGE PROCESSING 

Natural language processing approaches fall roughly into four categories: symbolic, 
statistical, connectionist, and hybrid. Symbolic and statistical approaches have coexisted 
since the early days of this field. Connectionist NLP work first appeared in the 1960’s. For a 
long time, symbolic approaches dominated the field. In the 1980’s, statistical approaches 
regained popularity as a result of the availability of critical computational resources and the 
need to deal with broad, real-world contexts. Connectionist approaches also recovered from 
earlier criticism by demonstrating the utility of neural networks in NLP. This section 
examines each of these approaches in terms of their foundations, typical techniques, 
differences in processing and system aspects, and their robustness, flexibility, and suitability 
for various tasks. 

Symbolic Approach  

Symbolic approaches perform deep analysis of linguistic phenomena and are based on 
explicit representation of facts about language through well-understood knowledge 
representation schemes and associated algorithms (21). In fact, the description of the levels of 
language analysis in the preceding section is given from a symbolic perspective. The primary 
source of evidence in symbolic systems comes from human-developed rules and lexicons. 

Statistical Approach 

Statistical approaches employ various mathematical techniques and often use large text 
corpora to develop approximate generalized models of linguistic phenomena based on actual 
examples of these phenomena provided by the text corpora without adding significant 
linguistic or world knowledge. In contrast to symbolic approaches, statistical approaches use 
observable data as the primary source of evidence. A frequently used statistical model is the 
Hidden Markov Model (HMM) inherited from the speech community. HMM is a finite state 
automaton that has a set of states with probabilities attached to transitions between states . 
Although outputs are visible, states themselves are not directly observable, thus “hidden” 
from external observations. Each state produces one of the observable outputs with a certain 
probability. 
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Comparison Among Approaches 

From the above section, we have seen that similarities and differences exist between 
approaches in terms of their assumptions, philosophical foundations, and source of evidence. 
In addition to that, the similarities and differences can also be reflected in the processes each 
approach follows, as well as in system aspects, robustness, flexibility, and suitable task 
To summarize, symbolic, statistical, and connectionist approaches have exhibited different 
characteristics, thus some problems may be better tackled with one approach while other 
problems by another. In some cases, for some specific tasks, one approach may prove 
adequate, while in other cases, the tasks can get so complex that it might not be possible to 
choose a single best approach. In addition, as Klavans and Resnik (6) pointed out, there is no 
such thing as a “purely statistical” method. Every use of statistics is based upon a symbolic 
model and statistics alone is not adequate for NLP. Toward this end, statistical approaches are 
not at odds with symbolic approaches. In fact, they are rather complementary. As a result, 
researchers have begun developing hybrid techniques that utilize the strengths of each 
approach in an attempt to address NLP problems more effectively and in a more flexible 
manner. 

Sentiment analysis 

Sentiment analysis is the process of using natural language processing, text analysis, and 
statistics to analyze customer sentiment. The best businesses understand the sentiment of 
their customers—what people are saying, how they’re saying it, and what they mean. 
Customer sentiment can be found in tweets, comments, reviews, or other places where people 
mention your brand. Sentiment Analysis is the domain of understanding these emotions with 
software, and it’s a must-understand for developers and business leaders in a modern 
workplace. 

As with many other fields, advances in deep learning have brought sentiment analysis into 
the foreground of cutting-edge algorithms. Today we use natural language processing, 
statistics, and text analysis to extract, and identify the sentiment of words into positive, 
negative, or neutral categories. 

Sentiment analysis is done using algorithms that use text analysis and natural language 
processing to classify words as either positive, negative, or neutral. This allows us to know 
how people reaction on social media are. 

Algorithmia provides several powerful sentiment analysis algorithms to developers. 
Implementing sentiment analysis in your apps is as simple as calling our REST API. There 
are no servers to setup, or settings to configure. Sentiment analysis can be used to quickly 
analyze the text of research papers, news articles, social media posts like tweets and more. 
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Social Sentiment Analysis is an algorithm that is tuned to analyze the sentiment of social 
media content, like tweets and status updates. The algorithm takes a string, and returns the 
sentiment rating for the “positive,” “negative,” and “neutral.” In addition, this algorithm 
provides a compound result, which is the general overall sentiment of the string. 

Input Example: 
Love is a really scary thing, and you never know what's going to happen. It's one of the 
most beautiful things in life, but it's one of the most terrifying. It's worth the fear 
because you have more knowledge, experience, you learn from people, and you have 
memories 
We have choose a confusing example . 

This algorithm is based on the Stanford CoreNLP toolkit. 

The algorithm takes an input string and returns a rating from 0 to 4 ,the type that sentence is 
classified , which corresponds to the sentiment being very negative, negative, neutral, 
positive, or very positive. This can be implemented also with big datas from social media and 
at the end we can learn about many peoples opinion. 

CONCLUSIONS 

It is very important to analyze how people think in different contexts about different things. 
This is all the more important when it comes to the business world, because every business is 
dependent on its customers and they try to make their products or services meet the customer 
requirements. So knowing what they want, what they think and talk about existing products, 
services and brands is more useful for businesses to make decisions, such as identifying 
competitors and analyzing trends. Because people express their opinions on social networks 
and this data can be used, it has made it possible for some of the aforementioned things to be 
done using this data. The project, Opinion Analysis for Social Networks has done this. 
From the top-level view of the project, we take data from social media sites to extract 
sensations from them and keep track of those sensations along with user information that 
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experienced those sensations in order to be used more later. As a final step, the data are 
processed with the extracted sensations so that they can be used in product profiling, trend 
analysis and forecasting. After developing the 'crawler', the main challenge to be addressed is 
how to decide whether a particular sentence is positive or negative, or neutral. The first thing 
found to address this challenge was a lexical source of data called SentiWordNet, given that 
there are positive and negative results for each word. Although it has positive and negative 
results for almost all English words, when it comes to sentences, this lexical source changes 
the overall polarity of a sentence by context. This solution cannot parse words in short terms, 
which reduce accuracy and sometimes render the result incorrect. Moreover, it sometimes 
does not give correct polarity values for sentences that include terms like "not good", "not 
bad" 
When implementing the sentiment module, several issues should be considered, such as: 
• The comment from the user of a product or brand can be not only in English but also in
other languages, with emotional symbols etc.
• The comment may not fully match what the user should exactly say about the product or
brand 
• Identifying the entity
• Identify the link of a particular comment to previous comments
• Uncertainty of comment words
• Communication or writing in jargon
Despite these difficulties, with machine learning techniques, more accurate results can be 
achieved after constructing classifiers based on large labeled datasets. 
By using a punctuation system for feelings about the particular product or service with user 
information, we can successfully profile products, analyze trends and forecast. So the system 
is capable of saying how a group of people of a certain age or a particular area with a 
particular profession think of a particular product or service and how that approach may 
change in the future, which is the most useful information when it comes to the business 
world. 
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Abstract 

 Manufacturing companies and industries are being guided by industry 4.0 principles 
which are directing them to be computerized and automated so as to produce advanced ships 
and also vehicles. More and improved processes have been advanced in the construction of 
the ships. It has led to more efficient ships and an improvement in their performance. New 
technology has been used and therefore better ships have been manufactured. The 
manufactured ships are strong, durable, efficient and economical and they are easy to keep 
their maintenance. Some of the advancements and improvements are as discussed below: 

Significant changes have been noted on the physical appearance of ships which have been 
manufactured using the latest technologies. Industrial 4.0 revolutions have used physical 
systems from cyber and internet which include support designs and newest trends in 
manufacturing. They have helped increase creativity, the cost has reduced and the needs of 
the customers have been satisfied. The demand has increased so much since better ships with 
good designs have been manufactured. Computer-Aided Design (CAD), has helped so much 
in ensuring beautiful designs are created (Awang et.al 2010). A lot of innovations and 
advancements have been made to ensure optimal solutions are met. The availability of 
evaluation tools helps in making the design process automatic. 

Keywords: industry 4.0, construction, shipping, innovation, efficiency. 

Introduction of sensors in shipbuilding 

   Ship industry manufacturing has experienced a lot of competition from different 
manufacturing companies. To beat that competition, companies have manufactured ships 
which are cheaper and of good quality. Prototyping has been used as the only option to 
ensure maximum output, lower costs of ships and reduced weight of the vessels. Advanced 
software is been used to ensure good designs are created. This has enabled easy marketing 
and the products are of high quality, have good performance and it is reliable. Customized 
designs are also available where customers can give designs they want for the manufacturing 
of ships (Kim et.al 2006). This makes the customers be satisfied because they are involved in 
the making of designs. The costs of the designs are low such that the customers are able to 
afford it. 
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These are devices that have been used to detect the environment and place where a vessel is 
operating in, it also used to know the state and features of a vessel. It is also used to detect the 
mental and psychological well being of the ship crew operating the ships. Sensors technology 
has helped so much where information and data can easily be got. Through the internet, 
actual monitoring of the vessels has been made easier where a person can be able to know the 
environment of the ocean and therefore measures are taken when there is a possible danger 
that is about to happen. In case of an emergency, the ship crew is notified by the sensor which 
sent a signal to them. it has helped so much in ensuring that risks have been reduced. Possible 
measures are taken and therefore in recent times, sea accidents have been reduced. 

Shipbuilding Robotics 

 Robots have been made which are helpful in the process of constructing ships and 
maintaining them. they are capable of performing tasks that are dangerous when done by 
human beings. Robots have therefore been introduced to perform such tasks which include 
welding (Kim et.al 2005). There is also a shortage of skilled labor in welding and therefore 
robots are used as an alternative. Robots play the following roles in shipbuilding: lifting 
heavy machines, welding, painting and other jobs in shipyards. Since they perform tasks 
faster, they are capable of performing a lot of tasks in a short period. This leads to increased 
outputs. Initially, the robots were designed to do welding tasks in shipyards. Lately, other 
robots have been manufactured which are able to clean pipes and do some inspections in 
ships. Spider Robot is an example of a modern robot that crawls on the surface of ships. It 
helps in preparing the vessel surface for painting. It cleans and blasts away rust and other 
materials which make it easy for the process of painting. Advanced robots are being 
constructed and in the near future, the process of shipbuilding will be easy. More smart and 
digital vessels have been constructed. 

 Introduction of Liquefied Natural Gas (LNG) fueled engines. There has been a 
significant improvement in the use of LNG fuels whereby it is friendly to the environment. It 
does not harm the environment and thus good for the ships. The market for LNG fuel has 
increased so much in recent times. Carbon dioxide emission has been reduced by twenty-five 
percent through the use of LNG engines. Modern ships have been fitted with those engines 
and there has been a lot of benefits to the surrounding environment. Human and aquatic life is 
now safe and diseases that come as a result of emissions from the vessels have reduced. The 
majority of engine designers for ships which include Rolls-Royce, Wartsila, Turbo and 
Mitsubishi are making advancements in fitting ships with LNG engines which will use LNG 
fuel (Laugsand,2017). Countries are advocating for this engine because they keep the 
environment clean. Furthermore, LNG fuels are slightly cheaper and economical than diesel 
fuels. Ship-owners are able to save a lot from purchases of these fuels from time to time. 
LNG engines are easier and cheaper to maintain compared to diesel engines. 
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Advanced materials 

Shipbuilding 4.0 has led to the use of Bucky paper which is a thin sheet from carbon 
nanotubes in the manufacturing of ships. It’s lightly in weight compared to steel but stronger 
than it. It is stronger than diamond and hence favorable for making ships. Vessels that have 
been built from this material use less fuel and therefore it will increase the efficiency of the 
energy. The ships are so strong that they can be able to carry a lot of materials. 
Transportation becomes easier since they can cruise well on the water. The speed is so high 
and therefore they can be able to move for longer distances at a short time carrying a lot of 
luggage. The material is also resistant to corrosion, this makes it last longer without being 
damaged. It is also retardant to the flame. It does not catch fire easily and hence a reduction 
in ship accidents. This advancement in shipbuilding has been of great help since better ships 
have been constructed which last longer and have minimized sea accidents. Airplane 
manufacturers have been advised to use this material in their manufacturing companies. 

 Advancement of technology in building and repair of ships, availability of finance has 
enabled manufacturing bigger and sophisticated ships (Kowalczyk, 2018). They have the 
capacity to carry a lot of things; can cruise long distances within a short period. They have 
made countries and people to invest in the logistics sector, ports. Infrastructure has improved 
so much so as to enable the business to go on well. People have secured jobs in ship 
manufacturing companies and also others have trained as captains for those ships. The ships 
are fitted with comfortable chairs where people can feel comfortable. Their transport charges 
are little and people are able to travel for longer distances. The maintenance costs for the 
ships are so low because their materials are so strong and therefore, they can last for a longer 
period of time without getting rust. Ships are being constructed in ballast-free designs. It 
helps in balancing seawater and ensures a constant flow of water in and outside of the ship. 

Conclusion 

 In conclusion, industry 4.0 has helped so much in the building and construction of ships 
worldwide. Improved ships have been manufactured in recent times. Large capacity ships that 
are able to carry a lot of luggage have been constructed. They are long-lasting, faster and they 
use less fuel. They can be used to cruise for longer distances in a short duration of time. They 
are fitted with sensitive devices that can detect any emergency which might happen 
unrecognized hence sea accidents have reduced so much. This technology is also being used 
in the manufacturing of vehicles and airplanes. The cost of the ships is friendly to the 
customers and many people have been able to purchase them.  
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Their maintenance costs are too low such that people can afford to maintain the ships. LPG 
engines have ensured that the environment is well maintained and free of contamination. 
Aquatic and human life is at peace.  
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Abstract 

There are many different ways of looking technology influence in Education there are 
advancements and disadvantage.  

 Technology promotes independent learning in students the internet is a treasure trove of 
information. Preparation of students for the future from the way technological advancements 
are ongoing, it is obvious that the future will be digital and technology-focused. 

Has the potential to lower textbook and tuition prices with resources more accessible and in 
great abundance, the cost of textbooks is likely to decrease.  

Allows teachers to create an exciting way to educate students when the only tools for 
teaching are limitation to books, a blackboard or whiteboard, and a chalk or markers, 
innovation in technology encourages development of new teaching methods. Some of the 
disadvantage of technology in education is the lack of interests in study because everything is 
now accessible online or through data saved in a computer or mobile devices. Makes students 
vulnerable to potential pitfalls while computers prove to be an invaluable educational tool. 

 A negative view on technology consumerism has taught us that technologies, from 
computers to mobile devices, are widely viewed as tools to entertain rather than educate. 
Raise instructional challenges for professors and teachers to stay abreast with technology, 
they may need to be retrained. Can diminish overall value of in-person education although 
research on online learning did not establish a direct link to how personal interaction affects a 
student’s performance 

Keywords: technology, education, students, methods, innovation, learning 
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Introduction 

Several new technologies for communication have arisen in the recent past, which have been 
primarily intended for both recreation and personal use. However, these technologies have 
made them viable options for knowledge-based and education learning applications.  

The technologies that are given discussed in this paper include podcasts, blogs, instant 
messaging, live video chats, wikis, student portals, and simulation applications. A discussion 
of different technologies as well as their usages, the underlying cognitive psychology and 
educational theories, and also education application, as well as knowledge management, are 
scrutinized. 

For a long period, the medium applied in education has remained constant as well as 
traditional: the tested and true techniques like flipcharts, chalk, whiteboards, overhead 
projectors, and blackboards. The application of different computing technologies has led to 
the usage of web portals, emails, and PowerPoint. There have been many research papers 
done concerning the usage of the technology within a class, coupled with work on correlated 
parts of online learning as well as e-learning. The application of the technologies in education 
has been studied in many types of research, and there is enormous work on both online and 
web learning. Particularly, some of these technologies are very useful within class work and 
they have been applied in a very innovative style.  

These technologies of certain interest are those who are regarded as conversation 
technologies that make it possible to create as well as share a wide range of information. The 
other term which is applied for describing these technologies is constructivist learning tools 
that are focused on end-users when developing or creating their content.  

The urge to use these technologies originates from the distinct pedagogical advantages 
gained. Also, they stem from the need to stay up to date with the strength of modern students. 
The modern students are different from what the old education systems were intended to 
teach, and today’s students can be referred to as the digital natives.  

On the other hand, numerous educators can be termed as immigrants to the digital world. The 
other way to perceive this is to look at the past educational methods as print-based, while the 
modern platform can be termed as digitally-based (Collins & Halverson, 2018). 

The main objective is to examine these technologies as well as explore the evolution of the 
usage from personal utilization to the educational tools as well as examine the critical 
educational applications for which these are utilized. Necessary research is analyzed and 
examined. The future of various technologies for both professional and educational use, 
coupled with some viable research fields, is examined. 
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Constructivist Learning Tools and Conversational Technologies 

The idea of the conversational technologies is not quite new, as entails numerous systems 
which have been largely utilized for quite some time, including video conferencing, 
discussion forums as well as emails. Among the critical concepts of the conversation 
technology and is that the markets are conversations and knowledge is usually developed and 
shared using a dialogue of questions and answers (Tondeur et al., 2017).  

Some studies which are related to this kind of conversational knowledge management 
advocate abstraction and aggregation of the information usually helps in creating information. 
Other features on the conversation knowledge management comprise the fact that it is fairly 
fast, stored numerous locations, and does not require complex technologies to be achieved. 

The conversation technologies entail numerous software and systems, the majority of which 
are quite familiar like, web pages, audio streaming, video streaming, emails, wikis, weblogs, 
and instant messaging. While there are particular aspects that are of great interest in terms of 
mature technologies, those that will be accorded the attention in this paper are applications, 
impacts, and issues relating to these podcasts, blogs, IM, and wikis. These technologies are a 
bit new and have grown many users and are beginning to be recognized as viable education 
tools. 

Instant Messaging (IM) 

It is not likely that there would be numerous college learners who are not familiar with the 
utilization of IM. Enabling real-time and interactive communications with some instant 
responses, the instant messenger is conversational in that; it makes it possible for 
communication and chats among groups and individuals. The most popular instant messaging 
platforms include Yahoo message and MSN messenger. With IM, people can communicate 
or chat in real-time. IM has been accepted as a way of communication in the business 
environment and today (Marzilli et al., 2014). It has been tested and studied as a tool for 
education. The key characteristics of IM include its capability and synchronous nature for 
supporting phone-like and chats interaction. Where real-time interactions facilitate rapid 
communications to happen. 

Blogs 

The blogs were created as a way for expressive people to post some online records of 
themselves. Complete with photos and posts, these blogs were an online diary or narrative of 
an individual with opinions, events, and stories. While its initial usage was purely for 
personal use, recently, their efficiency as an educational tool has been discovered together 
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with its utilization as an extension of learning logs that are developed online. The aspect of 
learning logs has been using before the arrival of the weblog. The concept of this is to allow 
people to document their learning and also to perform some key reflection as well as self-
analysis (Papadakis, 2016). The utilization of a learning journal and a log is correlated to 
action research learning methods as well as the attempts to relate the past knowledge and the 
newly learned information. The blogs are an extension of learning journals and logs because 
they are electronic and can easily be made available. The utilization of weblogs as tools for 
education provides the advantages of increased sharing of information, enhanced instructors 
review and monitoring as well as simplified information publication. The utilization of blogs 
has been expanding, and the number is always increasing. The growth in this field is 
predicted to increase in the future. 

Wikis 

Wiki technology has emerged. This technology allows for enhanced partnership compared to 
the Weblogs. Whereas the main emphasis of weblogs is creating a number of pages  as well 
as documents mainly be one person, the wiki’s strength is the capability for various interested 
users and readers to express their ideas online, modify the work published by other people, 
send or receive concepts as well as post different links to related websites and resources. Due 
to this, Wikis took an extra step to allow greater interactivity and collaboration. Wikis have a 
value for educational goals, and their usage has begun to be incorporated into several higher 
learning institutions courses (Fidalgo-Blanco, Sein-Echaluce & García-Peñalvo, 2014). 

Podcasts 

A podcast is usually iPod and broadcast combined, but it does not necessarily need an iPod 
and broadcasts information to the end-users. The podcasts are digital files that are 
downloadable to the user as per their subscription. An instructor can create a podcast for the 
students. On the other hand, the students can create an assignment as a podcast file. 
Education is a field where the podcast’s power has been greatly utilized. As some higher 
learning institutions, the various courses are being provided in podcasts. 

Conclusion 

The education’s face, whether classroom, hybrid, or online, is shifting, and it is essential for 
instructors to stay up-to-date with many possibilities as well as opportunities that are in the 
market. In this paper, some technologies are dubbed as conversational technologies because 
of their collaborative and interactive characteristic, were discoursed in details, coupled with 
their educational applications, advantages as well as their abilities. The relevant case studies 
and researches related to educational and classroom applications also discoursed. Generally, 
the tools discoursed here belong to a class popularly known to as the conversational 
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technologies. The technologies emphasize group learning, student interaction, as well as 
collaboration compared to traditional classroom methods. These technologies are more fit 
towards the educational environments or courses where the major prominence is usually on 
the communication of the student, where the learners access the best technology and 
creativity and output is highly encouraged. In cases where coursework is based on the 
lectures or is more inclined to the factual information delivery, these technological tools 
might have limited usability.  

The application which might be accommodating in this scenario might be for the 
communication which is to be stretched outside the classroom, via the utilization of instant 
messaging or for additional resources that are to be disseminated as podcasts. Due to the fact, 
every tool has its features and right usages; it is the responsibility of the educator to choose 
the ones which are most suitable to a certain task and course. The IM, which learners use for 
personal communication, has penetrated to the business environment and in education, as 
well, due to its strength in informational communications, which are performed in real-time. 
There are different results concerning the usage of IM within the sector of education; some 
people claim that it beneficial to them, but there are numerous limitations too. 
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Abstract 

Following the previous work in this field, we have proceeded furthermore with considering 
the ElGamal digital signature algorithm over ECC. There are evaluated some of the mistakes 
that occur during this algorithm steps.  

Moreover we have treated some inappropriate cases of parameter selections in this system 
that leads in common errors or weaken it. This paper aims to evaluate the majority of those 
factors, which will significantly increase the security during ElGamal digital signature over 
ECC algorithm steps.  

Also creating a strong or diagnostic system to generate examples or parameters that avoid all 
the mistakes and errors analytically explained.  

Keywords: Digital signature, ECC, strong system, diagnostical system, ElGamal. 

1. Introduction

Alice have to sign a document . The classic way to achie ve and signiature 
is The classic way is to sign on a piece of paper that contains the document. Suppose the 
document is electronic, for example a computer file . By that everything runs easy in this 
case . 

 It is enough for her to encrypt the signature and attach it to the file containing the 
document. In this case, the eavesdropper (Evi) can copy the signature and easily attach it to 
another document by transmitting data as if it were Alice . That way he can always change 
Anna's messages or transmit other messages on her behalf.  

Therefore, such a signature should be used so that only Alice can use it and in order to be 
easily verified by the competent persons, at any time, both in terms of authenticity and 
authenticity. 

A solution to this problem leads us to the difficulty of discrete logarithm. Classically, 
the algorithm has been developed for groups in relation to the action of multiplying finite 
fields. In fact it can be used in any finite group. In this material will be demonstrated for 
elliptical curves. 
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ElGamal Digital Signature 

First at all Alice needs to generate a public kay. She choses an Elliptic Curve E over a 
finite order field Fq such as the discret logarithm problem is difficult to solve E(Fq). She also 
select a point from this elliptic curve  qA FE . Usually the point A is selected such that its 

order N is a large prime number. 

. Alice calculates B=aA. After that she chooses a function  
f:  qFE → Zp, For example, if  Fp = Fq, she can use  f(x,y)=x  where x is considered as an

integer, 0≤x<p. The function f isn’t required to acomplish any specific conditions, except that 
its image must be large and only a small number of data can produce any given conclusion.  

For example, if f(x,y)=x, at least two points (x,y), give the same required conclusion x. 
The public information of Alice is E, Fq, f, A and B. She have to keep secret the privat kay a. 
It is not necessary for the full number N to be made public. Keeping it a secret does not affect 
the security analysis of the cryptosystem. 

To sign the document, Alice acts as follows:[1] 

1. Presents the document as an integer m (if m > N then selects another larger elliptical
curve, or uses the hash-function).

2. Randomly selects an integer k such that ( k, N ) = 1 and calculates R = kA .

3. Calculate s * k -1 (m-af (R)) (mod N)

The signed message is (m, R, s) . It is noted that m, s are integers and R is a point on E . It 
is also noted that Alice is not trying to keep the document m secret . If she wants me to keep 
the document secret, then she must also use some form of encryption for the message m. 
Bob verifies Anna's signature as follows: 

1. Finds from the published data the public information of Anna (public key).

2. Calculate V 1 = f (R) B + sR and V 2 = mA.

3. If V 1 = V 2 , it declares the signature valid

An aproach on generating a strong or diagnostic cryptographyc system  

If the signature is valid, then V1=V2 from [3] 
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( ) ( ) ( ) ( )( )1 2V f R B sR f R aA skA f R aA m af R mA V= + = + = + - = =

It used the fact that ( )( )( )sk m af R mod N= -  since ( )( )sk m af R zN= - +  for

an integer  z.  

Thats because we have: 
( )( ) ( )( ) ( )( )skA m af R A zNA m af R A m af R A= - + = - + = -O

This is why it was taken according to the module N, the congruence defined for s 

( )1 ( )s k m af R mod N-º -

 If Evi could calculate the discrete logarithm, then he could place Anna's signature on any 
message he wanted to convey in her name. Or another way would be for Evi to use A and B 

to find k. Since he knows s, f (R), m he could use ( )( )ks m af R mod Nº -  to find a.

If  d=p.m.m.p.(f(R),N)≠1,  then ( ) ( )af R m sk mod Nº -   [4]
there is d solution for a. As

long as d is a small number, Evi can randomly prove different values of a for which the 
equation B = aA has a place. He could then use a as in the above case to place Anna's 
signature, in any messages. 

As we have seen, Alice keeps the secret a and k in It should also not use the same number k 

(randomly selected) to sign two different documents. Let m and  m ' be two different
messages, which are signed by Anna using the same k to obtain the signed documents 

( ), ,m R s  and ( )', ', 'm R s .. Evi immediately notices that the same k is used for both

signatures because R will be the same in both transmitted messages. 

From the equations for s, s we get: 

( )( )ks m af R mod Nº -
( )' ' ( )ks m af R mod Nº -

By making the difference we have. 

( ) ( )' ' ( )k s s m m mod N- º -  .
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Let d=p.m.m.p.(s-s ' ,N). Then there are d possible values for k . Evi tests each of the d values
until he finds that value of k which proves the equation R=kA. If he knows k then he can find 
a , this way: 

It may not be necessary for Evi to solve the problem of discrete logarithm so that I can sign 
with Anna's signature on another document m. What Evi needs to do is generate R, s such as 

to complete the equation 1 2V V= . This means that he must find an R = (x, y) and s such that

f(R)B+sR=mA. 

  If Evi selects several points R, (it is not necessary to choose an integer k), he must solve the 
problem of the discrete logarithm sR=mA- f(R)B for any integer k. 

SOME OTHER CONDITIONS TO MAKE THE SYSTEM STRONGER 

 (k, n) ≠ 1 so as not to give the opportunity to reach the correct conclusion by

confusing the modules.

 s * k-1 (m-af (R)) (mod N) ≠ s * k-1 (m-af (R)) (mod n) for the same reason.

 V1 = f (R) B + sR and V2 = mA. Care should be taken that the values V1 and V2 are

not coincidentally the same

 k ≠ k-1 in order not to reduce the security of the system.[2]

 Actions for duplication or addition of selected elliptical curve points must be different

from the usual actions of addition or multiplication of points in the coordinate plane.

To avoid this it is easier to choose as the starting point such values as calculated

according to different ways to have different results. This way we avoid mistakes

when performing actions for study effect but also the possibility of indirectly breaking

the system.

 The same result in the case when the dotted curves are multiplied by the

corresponding keys as a product with scalar a (x, y) = (ax, ay) or (x, y) = (xa, ya) with

the exact one where the points are added according to the algorithm corresponding in

elliptical curves should therefore be avoided as the student in this case does not use

the operations on the elliptical curves at all.
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 R = k ∙ A in this case means that an error has occurred according to S ∙ k-1 (m-af (R))

mod N different from S ∙ k-1 (m-af (R)) mod n

 a ≠ N If we were to take the private key the same as the elliptical curve then we would

get the congruence af (R) mod N≡0. Consequently we lose part of the signature and

sk would be the message itself m.

CONCLUSIONS AND REMARKS 

The aim of this paper was to generate a strong system that would significantly increase 
security during digital signature according to Elgamal on ECC. 
A number of errors have been reported which should be avoided both for teaching effect and 
to increase the security of the signature. There are still many other errors that can be 
identified during the implementation by the students. Thus, year after year, new problems 
arise regarding these errors, which, when avoided, significantly increase the possibility for as 
few conceptual errors as possible. 
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Abstract 
Markov chains have many applications in different fields such as economics, finance, energy, 
medicine etc. They have the ability to capture the temporal patterns of sequential data for 
statistical learning applications. Markov modeling of time-series data consists of two major 
steps: discretization of continuous attributes and estimating the size of temporal memory of 
the discretized sequence. Discretization governs the information content of the resultant 
discretized sequence. On the other hand, memory estimation of the symbolic sequence helps 
to extract the predictive patterns in the discretized data.  
In this study we have considered four models for time series forecasting using Markov 
chains: a univariate of first order, a univariate of high order, a multivariate of first order, and 
a multivariate of high order. The parameters of each of the models are evaluated by 
minimizing the forecasting error by solving an optimisation problem. Two of the models, 
respectively first order two-dimensional and second order two-dimensional Markov chain 
models are applied to real data from our country. We have considered two time series: CPI 
for food and non-alcoholic beverages while the other time series is the CPI for rent, water, 
fuel and electricity. In this paper the time series are discretized using the ratio of the CPI 
value of the following month to that of the current month. Both models forecast whether in 
the following month the CPI value will decrease, increase or stay at the same levels as the 
current month. Using the best value of accuracy measurement, the best model is considered 
for a short term prediction.  
Key words: Markov chain, time series, prediction, CPI, probability, financial. 

1. Introduction
During the last decade time series forecasting techniques is seen with interest in the 
community of forecasters and data scientist. There are many classical models of time series 
forecasting such as Autoregressive Moving Average (ARMA), Autoregressive Integrated 
Moving Average (ARIMA), Seasonal Autoregressive Integrated Moving-Average 
(SARIMA), Holt-Winters, etc. In this paper, we have constructed a forecasting model using 
Markov chains in financial data. These models have many advantages due to the property of 
memorylessness. Markov chain models are used in different fields such as economics, 
finance, energy, demography, medicine, etc. 
An interesting field where Markov chain forecasting models are applied is in the industry of 
renewable energy. In their work, Petre, Rebenciuc, and Ciucu (2006) focused their research 
on constructing a forecasting model to estimate wind speed values. It was a short-term 
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forecasting model which also resulted that could generate the missing values in a short period 
of time. Latter Cechin and Corso (2019), used a Higher-order Multivariate Markov Chain 
forecasting model to analyze the relationship between Ibovespa and Dow Jones indexes. 
They considered a set of daily data between January 2008 and March 2018 and through their 
application they concluded that the use of the probability transition values could be very 
useful to the investors to make the decisions. Other authors who have worked with 
forecasting models using Markov chains on financial data are Mourad and Harb (2013), Siu, 
Fung, Ching, and Ng (2007), Siu, Fung, Ching, Ng, and Li (2009), GÜL and ÖZ (2018). 
From the analysis of CPI sub-indexes in Albania Kola and Liko (2011), in their work 
concluded that rent, fuel and power, in the time period of 2000 to 2008 was the most volatile 
category. As the CPI is the measure of inflation in Albania, they applied an econometric 
model and evidenced that the money supply is an important factor in domestic inflation while 
the importance of the exchange rate is expected to decrease. Gjika, Puka, and Zaçaj (2018) 
also studied the dependence of CPI  in Albania from other economic indicators and resulted 
that the number of Albanian people traveling abroad is positively related to CPI and together 
they explain it at 75%. Lufi and Sinaj (2015) considering the data from 2002 to 2014 studied 
the relationship between the exchange and inflation rate in Albania and resulted that the two 
dimensional Model VAR, based on criteria of lag is a VAR(2) model. 

1.1. Markov chains, definitions 
A Markov chain is a stochastic process that has Markov's property, meaning that the past and 
future values are independent when the present value is known. This means that if we know 
the current state of the process, it is not required additional information on their past states to 
make the best possible prediction of their future states reducing so the number of parameters 
and calculations while studying such a process. 

Definition 1.1.1: The sequence { , n  N} of random variables with values in a countable 
space E  is called Markov chain if: 

For each  and each   E 

P P
(1) 

On condition that  (Puka, 2010, p. 13). 
Probability of making a transition from state {i}  to state {j} in one time step is P(j|i) = Pi,j 

where  E. 

It is obvious that:
(2) 

The matrix with elements in the ith row and jth column is the one step transition 
probability matrix P: 

Probability of form:
(3) 
is the probability of making a transition from the state x to state y in n steps, while the matrix 

=  is called n-step transition probability matrix. 

Remark 1.1.2: Considering equation (3) it is true that: 
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Definition 1.1.3. A discrete Markov chain X = { , n  N} with a state space E is 

homogenous if for each n, k  N and each i and j  E: 

P   (Puka, 2010, p. 13) 
So for homogeneous Markov chains, the k-step transition matrix doesn’t depend on time t. 

1.2. Irreducible Markov chain and types of states 

Definition 1.2.1.   Let X = { , n  N} be a Markov chain. State i is said to be reachable 

from state j if  for some n ≥ 0. This means that starting from state j, it is possible 
(with positive probability) to jump to state i in a finite number of transitions (Ching and Ng, 
2013, p.7). 
Definition 1.2.2. State i and state j are said to communicate if state i and state j are reachable 
from each other.  (Ching and Ng, 2013, p.7). 
Two states that communicate are said to be in the same class. A Markov chain is said to 
be irreducible if all states that belong to the same class. 

1.3. Chapman-Kolmogorov equation and stationary distribution of a Markov 
chain 

Let  be a homogeneous Markovian chain with initial distribution (

and n steps transition probabilities . The following two equations hold (Puka, 2001, 
p. 15)

a) (
b) Chapman-Kolmogorov equation

=

Definition 1.3.1. 

The vector  is stationary distribution of a finite Markov chain if it 
satisfy the conditions: 

(i) dhe

(ii) P =
Theorem 1.3.2.  
Every irreducible Markov chain in a finite state space is positive recurrent and has a single 
invariant probability distribution if: 

where π is stationary distribution (Puka, 2010, p. 32). 
Based on the theorems and definitions given in this part, in following will be treated 
univariate and multivariate Markov chain models.  

2. Markov chain models
The First Order Multivariate Markov

A first order multivariate Markov chain model has been proposed by Ching, Fung and Ng 
(2002) which models c time series (c>1) using inter and intra probability transition matrices. 
This model is of the following form:  
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for i=1, 2, ..., c and t=0, 1 , ... (4) 

the parameters ij
satisfy the conditions: 

and  =1,  for i =1,2,..., c   (5) 

where 
 0
ix for the ith time series represents the initial probability distribution,

 t
ix represents

the probability state distribution of the ith sequence at time t while 
 ijP represents the one

step probability transition matrix from the states of the sequence j at time t to the states of 
sequence i at time t+1 (we say at time t and time t+1 as it is one step transition probability 
matrix ). The matrix form representation of the model (4) is: 
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When c=1 (when we consider only one time series), it is the First Order Univariate Markov 
Chain model which is the simplest case of any of Markov chain models and it can be written 
as: 

( 1) ( )t tX PX      (7) 

The Higher Order Multivariate Markov Chain forecasting model 

This model was proposed by Ching, Ng and Fung (2008) to construct a forecasting model 
with a reduced number of parameters and calculations .  
The form of  the higher-order (r-th order) multivariate Markov chain model is:   

       

1 1
1 1

c
j h jl l

i
h

i h

r

l
jl hx xP





 

(8) 
where the initial probability distribution for each of the time series (data sequences) 

considered in the model is 
1 2
0 0 0, , dx x x and the parameters 

 h

jl satisfy the conditions: 

0;  1 , ;   1h
jl j l c h r     

 and 

 

1 1

1
c r

h

h

l
l

j
 


for   1,2,...,j c       (9) 

where
 jl

hP represents the h steps transition probability matrix from the states of the sequence l

at time t-h+1 to the states of sequence j at time t+1 and 
 h

jl is the weight of the term. 

If we write the equation (8) in the form 
( ) ( ) ( ) ( )

1 1(( ) ,( ) ,..., ( ) )j j T j T j T T
t t t t rX x x x     (10)    

the matrix form of (8) is: 
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Xr+1=
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(11) 
Where: 

 
B

ij
=

As
 j

h

iP are the transition probability matrices, the sum for each of the columns is equal to 1.
If we take into consideration only one categorical time series, so the case when c=1, it is the 
univariate higher order Markov chain model which was introduced by Ching, Fung and Ng 
(2003). It is of the from (12) 

1
1 1 ,t i i t i

r

i

x xP 



t = r-1, ...                                          (12) 

where  is the ith step transition probability matrix,  is the initial probability distribution, 

 is the probability state distribution at time i, while  is the weight of the term which are 

positive numbers such that . 
For fourth of Markov chain models presented we define that the state with the highest 
probability value indicates that it is the state more likely to occur at the moment of time t+1. 
3. Estimation of Model Parameters
In this section, based on Ching et al. 2008 we introduce the estimation of transition

probability matrices  and weights . Considering categorical data sequences, first we 
construct the transition frequency matrix whose elements are the frequencies of jumping  
from the states in the j-th sequence at time t-h+1 to the states in the i-th sequence at time t+1 

for . Dividing each element of the frequency transition matrix with the sum of the 

elements of corresponding column, we obtain probability transition matrices .  

Let  be the hth step transition frequency matrix for categorical data sequence as below: 
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Where m is the number of states in the time series with data sequences while  is the 

number of transition frequency from state lj in the time series { } at time t−h+1 to the state 

li in the time series { } at time t +1. As it was mentioned above, from we 

estimate as below: 

,  where  (13) 

Let X be the stationary probability distribution. The vector  can be estimated from the 
sequences by computing the proportion of the occurrence of each state in each of the 

sequences.  By combining these vectors , we construct X. 
X= , where  =

Satisfying BX , one would expect that: 

 which can be written as: |BX-X|≤ (14) 

So, to estimate the parameters { } the following optimization problem have to be solved: 

(15) 

 is the norm of the vector. If we use the idea of Ching et al. 2008 and choose as  the 

maximum norm , the problem (15) becomes 

(16) 

Where  defines i-th entry of the vector. Problem (16) can be modeled as linear 
programming problem as follows:  
For each j: 

subject to 
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(17) 
where 

] and 

4. Study Case
In this section, we apply Markov chain models presented above to the CPI time series. For 
this study case, we have considered the CPI time series for non-alcoholic beverages and 
foods and the CPI time series for rent, water, fuel, and electricity. The time series are 
collected monthly from January 2001 to October 2019. The most important category in 
Albania (37 percent of total weight) in the consumer price index is Food and Non-Alcoholic 
Beverages followed by Rent, Water, Fuel and Energy (21,5 percent of total weight). The 
source for both of the time series is the Institute of Statistics in Albania (INSTAT). 

4.1. Linear regression model 

When we consider the time series in a study, first we identify their natyre by visualizing them 
and analyzing, then we try to construct potential forecasting models.  

Figure 1. Time series graphical representation 

Since the multivariate (of first and higher-order) Markov chain identify whether the data are 
influenced by each other or not, firstly we construct a linear regression model and check if 
there is any significant relationship between them. The linear regression model obtained from 
the data  is: 

TimeSerie1 = 1.00446*TimeSerie1 -5.05785      (18)
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where TimeSerie1 represents the time series CPI for food and non alcoholic beverages while 
TimeSerie2 represents the time series CPI for water, rent, fuel and electricity. 

Some statistical measures for model (18) are presented in the Table 1: 

0.7483 

Adjusted 0.7472 

F statistic 662.9 
p-value 2.2

Table 1  Statistical measures for linear regression model 

Considering the values of statistical measures we note that the linear regression model 
between the two time series is acceptable because it explains approximately 75% of the data 
(the value of adjusted R2 ). We also note that the data are positively correlated with each 
other, so the first-order and higher-order multivariate Markovian model discussed above can 
be a potential model for the time series. 

4.2. Time series disretization 

Since Markov chain models can only be applied to time series with categorical data, firstly 
we have to discretize our time series. There are several ways to discretize them. One way 
would be using intervals with the same size and based on which interval each of the CPI 
values belongs to, we index the value with a symbol or with a number.  In this case, the 
Markov chain model would forecast in which of the intervals would be the future value of the 
CPI. Another way of discretizing would be by using PAA and SAX. In this study, we have 
chosen another way of discretization. We have taken into consideration the ratio of the value 
of time series at time t+1 with the value of the time series at time t. Based on the value of the 
ratio we have the following discretization: 

 If the ratio value is less than 0.999, this implies that we have a CPI decrease and we
index this value as state 1.

 If the ratio value is very close to 1 (between 0.999 and 1.01), this implies that CPI
value has not changed and we index this value as state 2.

 If the ratio value is more than 1.01, this implies that we have a CPI increase and we
index this value as state 3

For both of Markov chain models, data from January 2001 to December 2018 are used as a 
training set while data from January 2019 to October 2019 are used to measure the accuracy 
of the model. 
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4.3. First Order Multivarite Markov Chain Model 

Considering the discretized time series, firstly we compute the one-step inter and intra 
transition probability matrices: 

= =

= =

While the initial probability state distribution of each for the time series is: 
=   and  =

To construct the first order multivariate Markov chain model the parameters  should be 
estimated. Their values are obtained as the solution of the following two optimization 
problems: 

      min   min 
     subject to   subject to 
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By solving the corresponding linear programming problems, the first-order multivariate Markov 
chain model of the two categorical data sequences is given by: 

(19) 

Where  matrices for i, j=1,2 are the one-step probability transition matrices from states of 
time series j, to the states of time series i.  
Considering the steady-state probability distribution and the forecasting model (19) for both time 
series we predict the CPI value in November. The values are presented in Table 2. 

Decrease Same Level Increase 
Time Series 
1 

0.446 0.2207 0.3333 

Time Series 
2 

0.1878 0.7465 0.0657 

Table 2. Probability state distribution value in November considering model (19) 
So, based on the values presented in Table 2, for the first time series we conclude that there are 
44% of chances that the CPI value will decrease, 33.07% of chances that it will be in the same 
level as in October and  33.33% of chances that CPI value will increase in November. For the 
second time series, CPI for water, rent, fuel, and electricity, based on the values generated from 
the model, we conclude that there are 18.78% of chances that it will increase, 74.65% it will be 
in the same levels as in October and 6.57% it will decrease.  
As mentioned above the predicted state will be considered the one with the highest probability 
value of occurrence. So we conclude that in November probably the CPI for food and non-
alcoholic beverages will decrease while CPI for water, rent, fuel, and electricity will be almost at 
the same level as in October. 
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But how accurate is this model? To define the accuracy of the model, we compute the prediction 
accuracy parameter r.  

Where K is the size of time series considered in this model, n is the size of data used to construct 
the model while  is defined as: 

  where xf  is the forecasted value, while  is the real value. 
The value of r for our first-order two-dimensional Markov chain model is r=72.2%. 

4.4. Second-order Multivariate Markov Chain Model 
In this study, as mentioned above, expect the first-order multivariate Markov chain, we have also 
constructed a second-order multivariate Markov chain model, and based on prediction accuracy 
parameter we have considered the best forecasting Markov chain model the one with the highest 
value of r. To construct the second-order multivariate Markovian model, except one-step inter 
and intra transition probability matrices, we also have to find the two-step inter and intra 
transition probability matrices. The two-step intra and inter transition probability matrices are: 

= =

= =

To construct the second-order multivariate Markov chain model we have to solve the following 
two optimization problems: 

subject to 

 and 

Subject to 
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By solving the optimization problems, the representation of the forecasting model is: 

From (21) we note that the values of the first time series (CPI for food and nonalcoholic 
beverages)  at time (n+1) depends on its own values at time n and n-1, while the second time 
series (CPI for water, rent, fuel, and electricity) also depends on its own values, but only from 
them at  time n-1.  
Considering the forecasting model (21) for both time series we predict the CPI value in 
November. The values are presented in Table 3 

Decrease Same 
Level 

Increase 

Time 
Series 1 

0.4162 0.2337 0.3501 

Time 
Series 2 

0.1883 0.7454 0.0663 

Table 3. Probability state distribution value in November considering the model (21) 

From the results we note that also the second order multivariate Markov chain model forecasts 
the same states in November, but the probability values change. There is, 41.62 % chance for 
CPI ( food and non-alcoholic beverage) to decrease in November, (compared with 44.6% that 
was with model 4.2) and 74.54% chance for CPI (water, electricity, fuel, and rent) to be in the 
same level as in October. Computing the prediction accuracy parameter r for our second-order 
two-dimensional Markov chain model it results to be the same with that of first order, 72.2%.  

5. Results
In this study, we have presented forecasting models using the theory of Markov chains. The first-
order and the second-order two-dimensional Markov chain models have been applied in real data 
of CPI for Albania for the period from January 2001 to October 2019. Considering these models, 
we conclude that CPI for food and nonalcoholic beverages is expected to decrease in November 
while CPI for water, electricity, and rent is expected to be almost in the same value as that of 
October. Both of the models, have the same prediction accuracy rate, 72.2%.  
The Markov chain models proposed in this study are efficient for short term forecasts. They may 
be used as dynamic models to predict the probability of whether CPI will increase, decrease or 
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be at the same level in the proceeding months. These models can be used in decision making for 
INSTAT, Ministry of Finance, Bank of Albania, etc. For better prediction, other non-zero 
probability values have to be taken into consideration because based on the nature of time series, 
there are different factors that influence future values. 
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ABSTRACT 

This paper intends to present a proper study of  Lending to individuals and businesses in our 
region. We will focus on the latest lending statistics in Albania.  So important is the financing of 
foreign investors in the country and how much space our legislation allows for this phenomen 
and the measures taken by the government.  

We will also analyze the banking’s sector position in Albania where evidenced that business 
credit accelerated growth rates at the beginning households slowed growth rates at the end of 
2018. 

What is seen is that banking progress sector is the risk that is delays present in the lending 
process. 

The measures taken by the Bank of Albania during the recent years make a reduce in lending 
interest rate, which has fueled the country’s economy in recent years, which must be monitored 
continuously. At the end of this paper will analyze the global aconomic and financial 
developments of recent years, which shows that financing conditions have manowed somewhat 
and have shown volatility, which has reflected uncertainties in the development of the world 
economy and conditions for tightening the monetary policy of the Federal Reserve. 

Key words: investment, loans, the banking sector, non-resident, the global economy 

1. INTRODUCTION

Following the study of lending activity in our country, the idea of studying lending in recent 
years, mainly 2018-2019, was born. A study has been conducted in the banking sector in Albania 
that provides statistics over the years on how banks mainly finance resident, individual and 
business entities, and how this financing process has continued. 
In this paper we will also focus on the progress of international economic and financial 
developments of recent years. 
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1. OBJECT AND REVIEW OF LITERATURE

The purpose of this paper is to identify the reasons why many individuals, but not all businesses 
in Albania, prefer to make domestic investments, the facilities and barriers they face in their 
country, the results of their expectations. We will try to finally come to some valid and concrete 
conclusions and recommendations that need to be taken into consideration in the future so that 
the current investment regime in Albania can be improved, certainly through measures taken by 
the Albanian state. 

2. METHODOLOGY

For the preparation of this paper we will mainly rely on the data published by the Bank of 
Albania on the analysis, studies and position of resident borrowers in the banking sector, the 
performance of their lending by the bank and the monitoring of this process by the Bank of 
Albania.  

3.1.A LENDING PROCESS IN ALBANIA IN 2018-2019 

According to the latest data for 2018, resident individual savings increased by 1.2% or ALL 13 
billion over the period, but remained ALL 16 billion lower than the end of 2017. Lek and foreign 
currency deposits continue to decline. They account for over 80% of the total savings of 
individuals, while investments in bonds, treasury bills and investment funds account for 6.9%, 
5.3% and 5.1% of total individuals' financial assets, respectively.  

During the period, individuals increased their investments in the form of deposits (mainly in the 
form of foreign currency deposits), while investments in treasury bills and investment funds 
declined slightly in nominal terms (by 8% and 10% respectively) and at weight, to investment 
structure. 

During the period (6m II 2018), the credit position of individuals has expanded, while the debt 
position of businesses has narrowed. For the retail sector, deposit growth by 3% has been faster 
than credit growth by 1.8%, and foreign currency has made the main contribution to the growth 
of deposits. As a result of this performance, the credit position of the sector expanded by 3.2%. 
For the business sector, deposits increased by 4.7%, while loans contracted by 0.8%. In this case 
too, the contribution of the foreign currency has been significant. As a result, businesses' debt 
position narrowed to 7.1%. 
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 3.1.B BUSINESS LENDING AND CREDIT RISK 

During the second half of 2018, the outstanding credit to businesses was reduced and the main 
impact on this performance was given to resident businesses. The share of foreign currency 
credit continued to fluctuate around the value of 62%, unchanged during the period, while the 
share of credit unhedged against adverse exchange rate movements to total business credit 
increased to 25%.  

In the structure of business loans by maturity, there was a slight increase in short and medium 
term loans, despite the decline in long-term loans. The outstanding credit to resident businesses 
during the period shrank by ALL 3.1 billion (or 1%) to ALL 318 billion. Contribution to this 
performance was made by the contraction of credit for "real estate" and that for "working 
capital". By currency, the main contribution to the narrowing of credit outstanding to resident 
businesses during the period was the contraction of the domestic currency credit, by about ALL 
1.8 billion (or 1.4%), followed by the US dollar loan, which shrank by 1.3 billion ALL (or 6%). 

During 2018, the share of loans to small and medium-sized businesses has increased. The share 
of loans to these two categories of businesses increased respectively to 24.6% and 23.5% of total 
business loans, while the share of loans to large businesses fell to 51.8%. During the period, for 
the three types of businesses divided by size, the share of medium-term loans increased. This 
phenomenon has been more pronounced in the case of medium business. For medium and large 
businesses the share of credit in lek has increased, while for small business the share of credit in 
foreign currency has increased. Debt burden on businesses has declined slightly over the period 
and is rated at levels affordable by businesses.  

Based on a survey of the financial situation and borrowing of businesses, it turns out that about 
42.2% of businesses surveyed have a loan to pay, and this ratio has slightly decreased by 1.3 
percentage points compared to the previous period. The share of borrowing businesses is higher 
in the trade sector (56.1%) and in the construction sector (45.3%), but these weights have 
declined compared to the previous period. The total value of the loan is approximately half the 
value of the equity of the enterprise for 79.5% of the borrowing enterprises. Debt burden is 
higher in large enterprises.  

About 22.6% of enterprises large states that the value of the loan is equal to or greater than the 
value of equity. Analyzing the results of sector-by-sector responses, it turns out that during the 
period, the trading sector has the highest share of enterprises having a loan burden on the value 
of enterprise capital followed by the industry sector. 
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The quality of the business loan portfolio has improved in all its components, both during the 
period and in annual terms. In December 2018, the ratio of non-performing loans to businesses 
(NPL) decreased to 14.3%, from 17.1% and 16.9% respectively in June 2018 and December 
2017. 
The majority of borrowing companies (73.5%) state that loan repayments reach up to 20% of 
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their income, and this share has fallen by 1.8 percentage points compared to the previous six-
month period.  

The burden of loan repayment is higher on small enterprises, for which the number of enterprises 
reporting this payment exceeds 20% of income accounts for about 33% of the total group. For 
medium-sized enterprises, this weight is 24%, while for large enterprises, the weight is 25.5%. 
Business credit demand remains moderate. About 49% of respondent companies stated that 
"there is no way" to apply for a bank loan in the next six months. This weight results in a decline 
for medium and large enterprises and slightly increased in the case of small enterprises. 

Borrowing Planning Evaluation Index for the next six months, compared to the previous period, 
decreased for small enterprises and remained unchanged for large enterprises. On the other hand, 
this index has increased significantly in the case of medium-sized enterprises, indicating that 
compared to small and large enterprises, medium-sized enterprises have a higher willingness to 
borrow during the first half of 2019. 

Regarding the currency of enterprise borrowing, during the second half of 2018, 46% of small 
enterprises, 49.3% of medium-sized enterprises and 35.7% of large enterprises state that their 
loans are in local currency only. , while the rest is in foreign currency (Euro and / or Dollars) and 
/or in combination (ALL and foreign currency). 

Borrowing in the European currency is the most widely used by large enterprises (53%), 
outperforming the domestic currency and less by medium-sized enterprises (41.3%). In the case 
of small enterprises, the share of enterprises borrowing in lek and in euro has resulted almost the 
same. 

3.1.C LENDING TO INDIVIDUALS AND CREDIT RISK 

During 2018, loans to individuals increased by 1.8%. The increase was due to the increase of 
credit to households in lek, which also led to an increase in the share of credit in lek in the 
overall credit structure. Within foreign currency lending, the share of unhedged foreign currency 
lending to total foreign currency lending to individuals fell to 46.5%, from about 52% in six 
months and one year earlier. 
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The quality of the loan portfolio of individuals has improved throughout 2018, and the main 
contribution has been made in lek loans. During the period, the ratio of non-performing loans fell 
by 1.2 percentage points to 6.4%. For the Lek portfolio, the ratio of non-performing loans fell by 
1 percentage point to 5.5%, while the ratio of non-performing loans to foreign currency stood at 
8.8%, without significant changes during the year. In foreign currency portfolios, the quality of 
the loan portfolio unhedged against exchange rate risk has improved significantly.  

The increase in the level of collections continues to provide the main contribution to the decline 
in non-performing loans to households. The debt burden on households remains at relatively 
adequate levels and has declined. A survey of household finances and borrowing shows that, at 
the end of the second half of 2018, about 26% of Albanian households have at least one debt to 
pay. Household borrowing demand remains moderate.  

According to the survey, about 63% of respondents stated that they "do not expect to receive new 
loans in the next 6 months", and this weight has slightly increased compared to the previous six 
months. The ability to repay a new loan was 0.157, and fell slightly to the value calculated from 
the previous survey and compared to the previous year, remaining below the long-term average.  

Borrowing households report that the repayment of the loan during the reference period has 
fallen as a result of the fall in the weighted interest rate on loans to households. About 59% of 
borrowing households declare that their solvency has not changed, while the rest declare mainly 
improvement compared to the previous six months and a year earlier. For the next six months, 
most households expect no change in their solvency.  
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The opportunity to borrow during the first half of 2019 is estimated to have declined somewhat 
compared to the previous six-month period and a year earlier, indicating a still unsustainable 
household demand for borrowing. 

4. THE BANKING SECTOR’S ABILITY TO HANDLE RISKS

The banking sector's ability to withstand risks is assessed by analyzing its state of capitalization 
and profitability, as well as proving the adequacy of these indicators in stress scenarios through 
resistance testing exercise. At the end of the period, the banking sector's capital adequacy ratio 
reached 18.5%, dropping by 0.2 percentage points versus the end of 2018, remaining well above 
the minimum required level for this indicator of 12%.  

The performance of the capital adequacy ratio is dictated by the decline in the value of risk 
weighted assets and the decline in the value of regulatory capital. The financial performance of 
the sector for the period was at good levels. Sector Profitability Indicators, Return on Assets 
(RoA) and Return on Equity (RoE) were 1.5% and 14.3%, respectively, close to the levels of the 
previous year, and higher than at the end of 2018.  

During the period , net interest margin fell to 3.4%, from 3.8% a year earlier, reflecting the 
decline in interest income. The suitability of the above indicators was verified during the 
resistance test, with scenarios assuming adverse changes in the macroeconomic and financial 
indicators for the period 2019-2020. As before, part of the extreme assumptions in the worst-case 
scenario (with a low probability of occurrence) were the sharp contraction of the economy and 
credit, the rapid rise in average interest rates and the strong depreciation of the exchange rate.  

Overall, the test results show that the banking sector remains capitalized and performs well in 

scenarios containing higher probability assumptions. In the most extreme scenarios, individual 

banks and the banking sector as a whole would need capital increase.  

Based on this analysis, the Bank of Albania estimates that the banks' capitalization and 
profitability situation is currently adequate to meet the risks of the operation. As before, banks 
need to regularly analyze and test their ability to withstand various risks in accordance with the 
requirements of the regulatory framework. 



Proceedings book    ISBN 978-1-78911-007-4 1st ISC – IMIT ,  22nd  - 23rd November, 2019

219 

5. ALBANIAN LEGISLATION ON DOMESTIC AND FOREIGN FINANCING
MEASURES

With the development of a market economy, Albania offers many opportunities for investors 
such as: 

1. The cost of property and labor is low
2. The population is young and educated
3. Macroeconomic stability
4. Such a geographical position that offers numerous opportunities for the development
of trade, especially with EU countries.
5. The private sector is completely privatized. Some of the most well-known international
banks operate in Albania, whose presence has increased financing in the economy.

Among the problems and dissatisfactions that exist in the country are those related to: 

- - Implementation of legislation
- Tax collection
- VAT refund
- Bureaucracies in general

*Another problem identified is that half of the surveyed companies cannot find the right
professional skills. For most foreign companies Employment Offices offer quantitative and non-
qualitative access and are considered useless by these companies.

The Ministry of Finance and Economy is considering drafting an investment law, which was 
necessarily born after the legislation in force gave additional protection to foreign investment, 
but not domestic ones. Under these conditions it was thought that the drafting of a unified 
investment law would equally protect both domestic and foreign investors by prescribing the 
principles of transparency, equity and non-discriminatory treatment of investors. The adoption of 
this law is expected to take place within 2019. 
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6. INTERNATIONAL ECONOMIC AND FINANCIAL DEVELOPMENTS

The maturation of the global economy cycle, the dampening of the effects of supportive 
economic policies in developed countries, and the use of tariffs as an instrument in dealing with 
trade disputes between the world's largest economies, have had a negative effect on the growth of 
trade and the global economy.  

Conditions in the financial markets of developed regions have tightened somewhat during the 
last months of the year, reflecting concerns over overcoming trade tensions and expectations of 
slowing economic growth. In emerging-market financial markets, the dynamics of developments 
have been varied, while countries with weak macroeconomic structures and uncertain political 
climate have been characterized by increasing financial pressures.  

Global inflationary pressures have remained subdued, reflecting the decline in oil prices, but are 
expected to increase gradually as a result of the depletion of cheap capacities in the global 
economy. World economic activity is expected to continue to weaken further in 2019 and 

stabilize in the two years to come. Most of the eurozone member countries have recorded 
positive annual economic growth, but growth has slowed over the last two quarters of 2018. 

 Economic activity has been supported by strengthening domestic demand, while trade activity 
provided a negative contribution. Labor market conditions have continued to improve in most 
Eurozone countries and employment has increased beyond pre-crisis levels. 
As a result, the region's unemployment rate fell to 7.9% at the end of 2018, marking its lowest 
level since October 2008.  

Inflationary pressures weakened in the last months of the year, driven by falling oil prices and 
food products. Under these conditions, the European Central Bank (ECB) continued to maintain 
its easing monetary policy, although the quantitative easing program ended in December 2018. 
In the European banking sector, lending has continued to record positive and stable growth rates, 
albeit at moderate levels.  

This performance is supported by the still favorable financing conditions and increased demand 
for loans in all its categories. The overall decline in credit interest rates across all segments of the 
clientele and in most Eurozone countries reflects a more uniform transmission of the ECB's 
monetary easing policy during the period. 

In the global financial markets, financing conditions have tightened somewhat and have shown 
higher volatility. This performance reflected the uncertainty over the development of the world 
economy and the prevailing expectations of tightening the Federal Reserve's monetary policy. As 
a result, key equity market indices have shown volatility and their spreads have widened. In 
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developing country markets, dynamics have been more diverse and often linked to specific 
factors. Capital inflows in these countries have moderated or turned negative, due to tighter 
liquidity conditions in developed countries and increased trade tensions.   

Less optimistic expectations for the performance of the world economy, or the economies of 
large regions, are also reflected in the performance of other markets. Thus, the euro currency 
markets showed a depreciating trend. In the commodity markets, metal and agricultural prices 
have also declined during the period. Oil prices have fluctuated during the second half of 2018, 
but the downtrend has strengthened in the last quarter of the year, hitting US $ 55-60 a barrel. 

In the Western Balkans, economic activity has continued to expand, but growth dynamics have 
varied from country to country. In the third quarter of 2018, the region's economy grew by 3.7% 
on a year-over-year basis, driven mainly by increased investment and private consumption. The 
growth rate slowed down compared to the previous quarter (growth of 4.3%), mainly driven by 
the lower economic growth rate in Serbia. Economic growth has continued to stimulate job 
creation, which has led to a decline in unemployment in all countries in the region.  

Despite the positive performance, conditions in the labor market remain challenging and 
unemployment rates at double digits. Due to low production base and poor competitiveness, high 
levels of trade deficit remain a source of weakness for all countries in the region. 

CONCLUSIONS 

The banking sector remains the main segment of financial intermediation in Albania. Regarding 
the banking system, the Bank of Albania considers very important the revitalization of some 
institutions, whose activity constitutes a significant part of the banking market. 

During the second half of 2018, the outstanding credit to businesses was reduced and the main 
impact on this performance was given to resident business loans, reducing to 14.3% the ratio of 
non-performing loans to businesses. 

Depending on the sectors, the share of borrowing businesses is higher in the trade sector (56.1%) 
and in the construction sector (45.3%), but these weights have declined compared to the previous 
period. 

Borrowing Planning Evaluation Index for the next six months, compared to the previous period, 
decreased for small enterprises and remained unchanged for large enterprises. The quality of the 
loan portfolio of individuals has improved throughout 2018, and the main contribution has been 
made in lek loans. 
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Concerning global financial markets, financing conditions have narrowed somewhat and have 
shown higher volatility. This performance reflected the uncertainty over the development of the 
world economy and the prevailing expectations of tightening the Federal Reserve's monetary 
policy. 

The overall decline in credit interest rates across all segments of the clientele and in most 
Eurozone countries reflects a more uniform transmission of the ECB's monetary easing policy 
during the period. 

Still, the predictability of the investment regime needs to be improved. The current investment 
regime is regulated by many legal framework laws and sectoral laws, which need to create a 
unification of the regulatory regime to attract more investment. 

Providing an appropriate legal and regulatory framework for the sector by improving and 
modernizing the legal framework for investments in line with international best practices and 
promoting and promoting the development and application of international standards and best 
practices. 
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A BEMUSED SOCIETY BY THE CHANGE 

Përparim KABO 
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The Digital Age has had a great impact on the social, economic and political life of Albanian 
society. Due to the regular studies and investments related to application skills, our youth has 
been involved in the changes caused by the digital age. We are all part of a reality where there is 
a rift between generations. Younger generations possess digital culture. They know how to use 
technology and express themselves in digital language. They are also able to develop critical 
thinking in the digital age. Older generations, meanwhile, have work experience. Their work 
experience is related to traditional administration, an old-fashioned methodology which is still 
highly respected. Thus, our society is bewildered by the change. It requires great care, 
measurement of social and anthropological parameters and recognition of the situation and 
disclosure of indicators in a national matrix. "Do you know what big brands like Netflix, 
Amazon and Apple have in common? Although they all operate a bit in the digital space, the 
difficulties they may create in the digital age are not difficult to bear. The benefits outweigh the 
risks. Know that it is necessary to implement the right tools, regardless of the size of the 
company. "[1] Outside of digital culture and relationships, neither living nor investing can 
change society. 

There are six main challenges that companies face in the digital age. It is necessary to get 
used to the obstacles and to be prepared to overcome them! Let's take a closer look. 

The first challenge. Understanding the need of change. A study published by Altimeter cites 
company culture as one of the main challenges faced during digital transformation. Not only do 
employees resist change, but managers as well. Fear, skepticism and even sabotage are 
obstacles that have to be overcome. 

The second challenge. Keeping focused on the real goal. Digitalism should not be seen as a 
novelty. Its purpose is to influence the business model and innovate the way products and 
customer services are managed. As a result, you need to review any changes made to their 
processes. 

The third challenge. Satisfying customer needs. Today, consumers use smart phones in most 
daily activities while they are doing research, shopping, social networking, etc. It is considered 
an easier and faster way to get what you want. People expect immediate results and 
answers. Companies should see this as an opportunity! 

The fourth challenge. Managing a large amount of information. It is important to be aware of 
customer behavior so that you can personalize the areas and deliver outstanding results to our 
customers / clients. But how can that are attained? Abundant data offers new ways to learn more 
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about the target audience. Thus, we can collect information about customer preferences, the 
latest purchases, etc. 

The fifth challenge. Measuring the results. About 53% of modern enterprises are dissatisfied 
with their analytical skills. This may seem absurd, but it makes a lot of sense. There is more data 
to be collected, and failing to measure the right indicators can have dangerous 
consequences. The solution to this problem is to implement artificial intelligence 
technologies to improve data collection and personalization efforts. 

The sixth challenge. Investing in human capital. Businesses that need to upgrade their basic 
infrastructure require more investment. This usually happens because of the difficulty of 
replacing cars, finding and retaining people that are capable of transforming the company 
digitally. Talent management is crucial for qualifying, cultivating and maintaining the 
workforce. 

How is the situation in Albania? People are interested to embrace the new trend. They are getting 
used to smart working. There is no reason to avoid this global trend. The presence of many 
relevant partners in the Albanian market as well as the presence of intelligent instruments, even 
in their own use, are already tangible realities. In December 2016, a very pretentious activity was 
organized in Albania. It was written in large letters: "How is education being transformed in 
Albania?" Michael Kogeler was present at the Conference on Digital Education 
Transformation . 

The conference listed some of the most important projects in the education sector and ICT 
in Albania, realized thanks to private and public partnerships for excellence in education. 

Below you can find some of statements of the three ministers of that time: 

"Digital transformation is no longer an option; technology is the daily life of millions of people 
around the world. In Europe, one million new jobs are expected to be created in the next five 
years. This is probably a discussion that only we can do because for a child today there is 
nothing new, ”the Minister of Innovation and Public Administration, Mrs. Milena Harito. "Our 
challenge is how to meet the modern labor market with education and in this context this is 
a very difficult challenge. In the last 25 years in Albania, what was forgotten was vocational 
education. However, the signs are good because today we have twice the capacity in vocational 
schools. "This was the position of the Minister of Social Welfare and Youth, Mr. Blendi 
Klosi. "To be educated with technology means to have a new approach to the whole society. The 
time we live in today is the one that closes the communication gaps. Integration in society comes 
with communication and especially today digital communication at the core of which is 
education. If we continue with the traditional system of education, the investment in this sector 
would come much later than the needs, “said the Deputy Minister of Education, Mrs. Nora 
Malaj. The conference presented some of the most important projects in education and IT 
realized thanks to the comprehensive cooperation between public and private institutions for 
excellence in education in Albania. Three years ago the achievements were as following. 

 Connectivity project in 20 schools around Albania: More than 15,000 students have
access to Wi-Fi, a project funded by Microsoft and supported by the Ministry of Social
Welfare and Youth. Communication and engagement between teachers and students has
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never been easier a process already possible by any country and any device. The director of 
Microsoft Albania, Mr. Sokol Vladi together with the Minister of Social Welfare and Youth 
Mr. Blendi Klosi symbolically signed the finalization of the project at the conference. 
 60 pilot schools will benefit from Office 365 and in tune: The project was initiated by
the Ministry of Education and Sports and will be launched by a Microsoft partner such as
Info soft. Office-365 will provide a central platform for communication and collaboration
between Albanian students and teachers thanks to popular applications and powerful tools
that enable new ways of interacting, interactive lessons and an individual learning process.
 Learning Management System: Will be widely implemented by all K-12 schools and
will be introduced by Bit Media.
 The Digital Skills Deposit Project: Presented by the British Council with the aim of
eliminating once and for all the barriers between education sector and business world
in the Western Balkans, Albania as well.

"If you ask me whether Albania has made any advantage in technology, I would answer this 
way: In fact, there is a lot of work to be done everywhere, especially in Albania. How is 
education being transformed? Giving a child a tablet where he can do his homework more 
easily? No, that’s not the right answer. Transforming education means changing the way the 
world works. 65% of students in the future will do jobs that do not exist nowadays. How will 
they look for a non-existent job? That's why we need to educate children in a different way," 
said Michael Kogeler, Manager for 15 Central and Eastern European countries at 
Microsoft. Microsoft's mission is to enable every individual and every organization on the planet 
to achieve more, and students are at the heart of this mission. Microsoft's focus on technological 
education is an evolving initiative to give teachers and students the opportunity to use modern 
technology in traditional curricula and to help new generations become more competitive in the 
job market.[2] 

Our society is changing, but it is very important to analyze the situation with good 
intentions to say where we are, what we have accomplished, and at what cost; where we are 
lagging behind, why and how we can accelerate growth. In the digital world, changes, 
whether instrumental or IQ (Intelligence-Quality), are so dynamic that if you don't follow and 
become familiar with them, you will suddenly find yourself left behind and disappointed with 
your backwardness. Digital education should be part of school education at an early age, since 
childhood, not just as an entertainment or a way to provide free time for parents. Thought and 
instrument are both seen as a universal binomial viewed vertically and horizontally 
referring to the time in general and at the present time. Without wasting time, a national 
strategy for universal education is needed in order for us to be included in what is known 
as "web society". Objectives, deadlines, action plan, instruments, partners and alignments 
in counterpart networks are needed. To think in an advanced way thanks to the exploratory, 
research, analytical, and design possibilities of digital consciousness and education. History has 
shown us that places that at a certain time have been undeveloped by getting involved in 
education programs with new technologies have embraced epochal changes in a relatively short 
period of time. Such as, South Korean experience [3] 

We, as anthropologists, do not have this historical experience to be involved in a technological 
revolution. We need to test education with digital technology. Such a national enterprise should 
move in several lanes, in school education, in applied education, in the construction of projects 
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that have an impact on social and economic development, in search of new ideas that are sold in 
the market, in major local and international projects with countries in the region. The national 
conference on annual digital education should be installed, so that once a year we can see 
where we are, what has changed, where we are behind, what the big global companies that 
control the global market are looking for, how can the country's comprehensive 
development be accelerated. In a sense, we need to learn and master today's global language of 
scientific communication. Time flies, she doesn't wait for you. Let us follow the trend that 
characterizes other countries which since elementary school are programmed in addition to 
creativity, trends, moral education and art; are committed to communicating through this new 
semantics that not only communicates but also thinks, and even as it seems progress will also 
feel in the near future. The remnant should not be sought either today or tomorrow amid 
justifications arising from historical backwardness. Such an effort would not only be insufficient 
but also ridiculous. He lives in the society of freedom. Show yourself what you are capable of 
doing. Let's get out of an over-exaggerated model of over-exaggerated education and schooling, 
of enlightenment with mechanical reproduction of knowledge. Our real challenges are creativity, 
entrepreneurship and advanced technology. 

Creativity, entrepreneurship and advanced technology. 

There are cases when an event has the same value as a history. I will recall an episode to prove 
that. That’s the story of a young man who proved that if someone really wants to become an 
entrepreneur, they will succeed. While I was driving along the coastal villages towards Saranda, 
a boy made a hitchhiking sign. I stopped and gave him a free lift. At first, I thought he was from 
Saranda. I was wrong, he turned out to be from Gramsh. He was approximately 19 years old. He 
worked with his father as shepherds. The pasture had been rented. That day, he was going to 
Saranda to pay the pasture rent at the bank. That’s a real entrepreneurship. Youngsters in Berat 
and Lushnja do business by exporting agricultural products. There are also many youngsters in 
the northern areas who are involved in hostelry or in collecting bio products to trade them. Even 
in big cities, there are youngsters who choose to become entrepreneurs and get the benefits of 
entrepreneurship. There are also cases of people launching their own ‘startups’. It is of great 
importance to ask an essential question. Why do youngsters leave Albania and do not choose 
entrepreneurship as an alternative in their home country?! What hinders them? "285 thousand 
young people want to emigrate. There are about 300,000 Albanian youngsters who want to leave 
the country, according to the latest report of Friedrich Ebert Foundation on young people in the 
Southeast European region. According to it, 43% of Albanian youth want to leave the country.  
More than 50% of them would like to leave Albania for more than 20 years, according to the 
study, which was conducted in the form of a survey. On the other hand, 1 in 3 young people say 
that they do not intend to emigrate from the country at all. About 76% of those who want to 
leave, meanwhile, give economic reasons as the main reason. The same happens to youngsters 
from Western Balkans and Southeastern Europe. With a migration potential of about 285 
thousand young people, Albania is rated the second country in the region, after Romania with a 
higher population. This data appears to be alarming. Regarding the main choice of Albanian 
youth to emigrate, in the first place stands Germany with 26%, in the second place the United 
Kingdom with 18% and then Italy, with 16%. On the other hand, when asked how they assess the 
socio-economic situation in the country, with a grade of 1-5, Albanian youth give only 2.2, 
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which is the lowest grade among all countries in the region. On the other hand, when asked to 
assess the socio-economic situation in the European Union, Albanian youth give a grade of 4.4, 
the highest among the countries in the region. Apparently, here stands the greatest difference in 
the perception of the two realities, what drives young Albanians to want to leave the country en 
masse. ” [4] 

The reality outside is tempting because of the economic conditions, the salaries, the pace, 
the way society works and the living conditions. That means that modernity is missing in 
Albanian society. We consider ‘the lack of mentality’ as the main reason that the state does 
not think about its people. 

It is almost frightening that still exists the mentality that the solution is the state, the 
government. It is also true, referring to the theses of social democracy, that Anthony Giddens 
says that "government is not the enemy, it is the solution" when confronting his thesis with 
liberal democracy which recognizes only the market as authority. However, politics must create 
favorable conditions for entrepreneurship. Entrepreneurship education in many countries dates 
back to early youth. It is unacceptable that we still finish high school and have no work 
experience or skills, while the labor market itself, when it recruits you, requires work 
experience, the one that is lacking. The situation seems contradictory, even though the third 
millennium is considered the Millennium of Entrepreneurship. Although this type of activity has 
expanded the dynamics and produced a lot of energy changes, in this reality we find inactive lazy 
and complaining young people. “Millennium-Entrepreneur. A generation that has been described 
as lazy, narcissistic and unable to stay in a job has been described as the most entrepreneur of all 
previous generations. ” [5] Small businesses in the new millennium surpass small-time 
businesses known as Baby Boomer, and much of the potential of these young entrepreneurs 
remains untapped. According to a study conducted by Millennials (the people or man of this 
millennium) - Americans born between 1977 and 1995 - have been found to be the most 
enterprising generation. Half of the Millennials plan to start a business in the next three years, 
and more than half said they would leave their jobs with the right resources to start a business in 
the next six months. "When it comes to unleashing their entrepreneurial potential, 
Millennials cite two important factors." Money is considered as the most limiting 
factor. The study found that more than 13 million Millennials said they did not know 
where to seek help to start or run a business and that is the number one reason that 
prevents them from starting their own business; with nearly half reporting that access to 
capital is the biggest obstacle for them. Based on demographic figures a Millennials are more 
likely to have started a small business than both Baby Boomers (those born between 1946 and 
1964) and Generation Xers (those born between 1965 and 1976), and they barely expect to be 
their own bosses and take responsibility for their own financial security, Millennials know they 
need to include more resources to build successful businesses. 

So there are three things that the youth of today need to learn: 

1- How to invest their money

2- How to get oriented and where to go
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3- How to include as many resources as possible to build successful resources in return

In addition to these conditions, the one who enters an enterprise must have clear ideas, 
innovative approaches and great motivation to make a difference. Today's principle is: "Give me 
ideas so that I can give you money" Possessing new ideas and investing little money can bring 
the change. The market accepts creative innovation without the slightest prejudice. Thus, it 
is important to circulate money and capital, to increase market profit and to expand 
consumer demographics. In the state budget, every year there should be a guarantee fund for 
the enterprise so that small groups that comes out as guarantors to the banks in order to promote 
this enterprise initiative. The experience in England is such that to encourage business in the first 
year to try it, you are allowed to carry it out without a fiscal burden. While in Albania people are 
still taxed without doing business as soon as they start it. In our reality, on the one hand, the% of 
fiscal burden is high, on the other hand, the% of bank lending is very high. In a country where 
the market is not oriented, creativity is very low, its development is numerical, the 
innovation in almost negligible parameters, it is extremely difficult to ask youngsters to not 
leave their homeland. For several years now, the country has been facing a chaotic development 
according to the principle of simply opening jobs, but where, how and what impact do those 
sectors have on sustainable development and how much do they serve to attract new generations 
to be involved in the initiative? Whether business incubators or university spin-off systems, or 
local government initiatives in our country, they ignited this change but it's not that they kept the 
flame burning. Peter S Cohan [6] gives some recommendations on how you can be successful in 
your startup. Let's list them by looking closely. 

1. Evaluating human relationships.

"Entrepreneurs can't do this on their own, which means they have to hire talented people. Treat 
talented people with respect and make sure they are a good fit with the company’s 
values. For example, Google employs very smart people who adapt to its unconventional 
approach to problem solving. Google has used its popular data-driven approach to decision-
making to identify features related to effective management. And he has used that 
knowledge to hire and promote spaces that demonstrate these skills.   

2. Promoting teamwork.

If an entrepreneur hires talented people, he or she should ask them to debate solutions. Ask them 
to use their skills to develop better solutions to work together than they would try on their 
own. In recent years, Google has encouraged teamwork more, which has helped the company 
come up with new ideas like Google Glass. 

3. Experimenting eagerly.

Start-up CEOs need to resist the urge to perfect their products before they start preparing. Rather, 
they need to build fast, inexpensive versions of their products, impress the market and improve 
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the product in response. Google encouraged this kind of wild experiment by letting its 
employees spend 20 percent of their time working on projects of personal interest. 

4. Fulfilling commitments.

A startup will not succeed if the team does not know the management goals and then the leaders 
act accordingly. And leaders who tell their people they're going to do something, but they're 
going to do the opposite, they're going to lose faith. Google has certainly tried to follow its often 
expressed value of "don't be mischievous." Sadly, it hasn’t always been as successful as it was 
when it decided to censor search results in China in 2006. It stopped in 2010. Don’t make the 
same mistake. It is better for a startup to give up a business opportunity than to violate its core 
values. 

5. Fighting complacency.

Don't let the success of a particular product or service stop the company from looking for better 
ways to meet customer needs. To combat complacency, maintain a healthy paranoia and 
always be looking for ways to adopt new technologies that will give customers a superior 
value. Consider how Netflix was transformed from a DVD mail service into a online 
broadcast provider. Not only has Netflix managed the transition skillfully, but it has also added 
new skills like creating popular shows and managing relationships with service providers over a 
wider area. 

6. Winning through multiple tools.

Don’t let the start depend on a product that competitors can copy. Protect sources of income 
and profit by being good at some key skills that are hard to copy from rivals. Under Steve 
Jobs, Apple could enter existing businesses (such as MP3 players, smartphones and tablets) and 
cut a large share of the profit "pie" itself. Apple gained through numerous tools: It had excellent 
product design, excellent marketing and customer service, an efficient supply chain and the 
ability to motivate third-party providers as evidenced by the success of iTunes and the App 
Store. 

7. Investing in the community.

Starting a start-up is especially challenging because business owners can’t afford to pay enough 
to attract high talent. But they can offset the smallest salary package by developing a significant 
mission. Consider the case of Embrace Innovations, whose CEO, Jane Chen, I interviewed in 
June 2011. The social enterprise was launched in an effort to save the lives of premature babies 
in developing countries. In India, many premature babies died after not being kept warm during a 
four-hour trip to the hospital. Because of its inspiring mission, the company attracted talented 



Proceedings book    ISBN 978-1-78911-007-4 1st ISC – IMIT ,  22nd  - 23rd November, 2019

230 

employers, who developed a small sleeping bag with special materials, able to keep babies at the 
right temperature. That saved a lot of lives. "[7] 

* * *

The world is embroiled in a near-fantastic dynamic change. There is talk of a 2030 agenda 
that focuses on renewable energy. Bill Gate is also involved, with contributions and 
projects. The UN has drawn up an action plan for energy. The business will be involved in 
what is known as ecological construction. It may seem imaginary, but in the following years 
there will be a city built as New York within a day. If we do not think today of it, that we 
will be involved in this gigantic change, we won’t just be the least developed country, we 
will be forgotten by the rest of the world. 

[1] https://reviewalert.com/6-main-obstacles-faced-by-companies-in-the-digital-age

[2] https://businessmag.al/si-po-transformhet-edukimi-ne-shqiperi-michael-kogeler-ne-konfeferencen-

transformimi-dixhital-i-edukimit/
[3] Https: //www.hindawi.com/journals/edri/2015/783593/
"We have investigated the perceptions of literature and language arts teachers in Korea regarding interactive 
communication (ICT) technologies in the guidelines. The survey addresses the possibility of their use in various ICT-
related applications and technologies, access to technical support, frequency and importance of use, and the 
barriers and concepts of ICT integration. Descriptive and correlational data are reported to be effective in the field
of ICT and are available at the national level. South Korean teachers provide access to some tools and applications 
to be limited. We compare the data from this study with our findings from a similar study conducted in the US and 
discuss what the findings reveal about the integration of ICT in South Korean literacy guidelines. Implications for 
educational policy in South Korea have been discussed. For example, despite reporting more barriers than their 
American counterparts, South Korean teachers reported using ICT more often than U.S. teachers. ” 

[4] / Albania-e-mutilated-or-about-520-thousand-people-have-left-since-2007-es-285-thousand-young-want-to-
emigrate /
[5]Entrepreneurship and in new generations

[6] Cohan writes for Forbes magazine, and Hungry Start-up for the magazine, Wall and Main, and Worcester 

Telegram & Gazette. He is a member of the Wharton Blog Network, which received the Gold Award at the Council 

for the Advancement and Support of Education (CASE) 2013 District II Coordination Program. [4] 

[7] Https: // www .entrepreneur.com / article / 237930
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Abstract 

The allocation of benefits for the third age from social security contributions is a problem of any 
society at any time. Our object in this paper is to provide the impact of these factors on the 
pensions fund using of techniques and multiple linear regression model, with particular focus on 
mortality rate changes. 

The mortality rate, number of pensioners and the degree of substitution represent the most 
common impact in pension fund portfolios. For both pension fund participators as well as 
pension fund administrators it is necessary to examine the impact of all these factors on the 
pension fund. This paper investigates the connection between these variables. Research data 
based on pension statistics from the Social Insurance Institution, INSTAT and World Health 
Organization were included in our research.  

The paper is divided into four sections. In the first section we are focused on a literature review, 
with the methods and methodology of research. In the second section, we introduce theoretical 
approaches along with essential knowledge in terms of a deeper analysis of research problems 
and the instruments used on our data. The third chapter focuses primarily on interpreting the 
results of research in the context of the set objectives. In the four section, the achieved results are 
aggregated in the form of particular recommendations formulated after studying the issue. 

Key words: Mortality rate, number of pensioners, the degree of substitution multiple linear 
regression, pension fund etc. 
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The impact on pension funds 

The insurance of labor force in old age is a problem of any society at any time. Several factors, 
such as the economic level, the demographic structure of the population, etc., significantly 
influence the determination of their level. Last century, when the population structure was very 
young, the "Pay As You Go" social security system was installed almost all over the world, 
based on the principles of solidarity and continuity of generations. In recent years, the system has 
been experiencing more and more financial problems, forcing the employed generation to 
increase their contributions by keeping the generation retired, which is leading to the inability to 
meet the needs of the elderly. Another challenge for the Millennial retirement age is the 
automation of high-speed labor (ILO). 

The main purpose of this paper is to study the effects of longevity on the stability of the pension 
plan. The future forecast of pension funds in the PAYG system is related to the mortality 
function in pension funds. The balance of contributions - future benefits for the pension fund in 
Albania will be determined by a number of parameters: Age, Inflation, Unemployment, labor 
market share, etc. It will be taken into account that economic factors will stabilize at the level of 
observation. 

In the face of ongoing challenges, our aim in this paper is to provide a study on the impact of 
factors on pension funds. 

The situation in which Albania finds itself, the challenges it is facing today and will face in 
perspective in the Millennial generation, make it necessary to review the insurance system in 
general, and the pension system in particular. This venture cannot be done only in the Albanian 
context, based only on our experience and ideas, but must be subject to a review that takes into 
account the experiences of the countries of our continent and the West in general. The main 
objective of this study is to study through the projections related to the factors expressed in the 
study, their impact on the forecast of the pension fund. Through this study it is intended to 
predict the effect of the number of pensioners, the degree of replacement and the mortality rate in 
pension funds. 

The data we will use is data on the value of pension obligations for pensioners and beneficiaries 
receiving payments, the number of pensioners and beneficiaries benefiting funds and the total 
value of benefits, employee interest rate and life expectancy from stochastic models. Using the 
current rate of life expectancy, we note that Albania's pension funds face the risk of life 
expectancy that would increase their liabilities to pensioners. To explain this fact, we consider 
the life expectancy assumptions using the regression framework given in the equation above. 
Moreover, regression explains 95 percent of the change in (logarithm) of pension liabilities. 
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We continue to argue whether the value of the pension fund, measured by the total number of 
participants in the plan, affects the life expectancy on pension liabilities. Before discussing the 
economic importance of the study, it is important to evaluate the sustainability of the results. 
Specifically, it has been shown that in the last years of the study period, a growing portion of the 
funding has not been determined in the mortality table. 

The financing status of a pension plan continues to be a strong determinant of longevity 
forecasts. In fact, the importance of funding status increases slightly, especially for unfinished 
plans. The results thus suggest that the regression framework continues to be a good instrument 
for the predicted life expectancy assumptions. 

Lifetime risk in retirement plan 

The long-term stability of the PAYG system is determined by the stability of the population 
structure. Factors that affect the stability of the PAYG system are demographic and economic 
risk. In this study we will focus on demographic risk precisely because the risk of population 
aging significantly affects the stability of the PAYG pension plan, especially when it is related to 
a number of economic factors. Lifelong risk management requires an ongoing look at future 
changes in population structure forecasting. 

Life expectancy is the factor that stands out in the stability of the pension system. In the PAYG 
system, this factor affects by creating an imbalance between the current generation of 
contributions, which is the next generation of pensions, and the next generation of contributions. 
In the DC system, it immediately affects the payment time of pension beneficiaries. But this 
factor certainly affects health care as well. The longer people live, the longer they will seek 
health care, and this requires more income for health services for the elderly. 

The higher the life expectancy rate, the higher the income for benefits will fall. It is therefore 
important to study the effects of life expectancy on the stability of the PAYG pension scheme. 
Arnold's (2016) study focused on the problem of increasing life expectancy in the PAYG 
scheme. His idea was that increasing life expectancy in the future could be covered by keeping 
contributions accumulated by the person himself before retiring. 

In conclusion we can say that the importance of life expectancy risk depends on the applied 
pension system. The effects of this risk and reasonable solution are related to the way the 
pension system is managed. In any case, risk assessment of longevity provides the opportunity to 
anticipate future promised benefits and thus be able to reorganize contributions in their function. 
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Log-Log model analysis according to the multiple regression model 

We will adapt the above model of pension assessment with our data, with participants in the plan 
who are already receiving monthly payments, ie participants in the pension plan. The data we 
will use is data on the value of pension obligations for pensioners and beneficiaries receiving 
payments, the number of pensioners and beneficiaries benefiting funds and the total value of 
benefits, employee interest rate and life expectancy from models. stochastic. Using the current 
rate of life expectancy, we note that Albania's pension funds face the risk of life expectancy that 
would increase their liabilities to pensioners. To explain this fact, we consider the life expectancy 
assumptions using the regression framework given in the equation above. 

We continue to argue whether the value of the pension fund, measured by the total number of 
participants in the plan, affects the life expectancy on pension liabilities. Before discussing the 
economic importance of the study, it is important to evaluate the sustainability of the results. 
Specifically, it has been shown that in the last years of the study period, a growing portion of the 
funding was not defined in the mortality table. 

The financing status of a pension plan continues to be a strong determinant of longevity 
forecasts. In fact, the importance of funding status increases slightly, especially for unfinished 
plans. The results thus suggest that the regression framework continues to be a good instrument 
for the predicted life expectancy assumptions. 

1. The importance of the simple log-log model for the age group 65-69

Call: lm(formula = log(L) ~ log(n) 

log(L) = 5.0524 - 1.0559log(n) 

Coefficients: 

   Estimate Std. Error t value Pr(>|t|)     

(Intercept)  5.0524    1.2421   4.068    0.00476 

log(n)          -1.0559    0.3112  -3.393   0.01156 

--- 

Residual standard error: 0.07271 on 7 degrees of freedom 

Multiple R-squared:  0.6218, Adjusted R-squared:  0.5678 
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2. The importance of the log-log model for the age group 70-74 vjec

 Call: lm(formula = log(L) ~ log(p) + log(b) + log(r) + log(n1)) 

log(L) = 1.18338+0.01928log(p) + 1.29871log(b) -1.00402log(r) -0.04861log(n) 

Coefficients: 

 Estimate  Std. Error   t value   Pr(>|t|)     

(Intercept)  1.18338    0.69164   1.711 0.162253     

log(p)       0.01928    0.02429   0.794 0.471635     

log(b)       1.29871    0.12057  10.771 0.000421 *** 

log(r)      -1.00402    0.15662  -6.411 0.003042 **  

log(n1)     -0.04861    0.11213  -0.434 0.686998     

Residual standard error: 0.008396 on 4 degrees of freedom 

Multiple R-squared:  0.9971, Adjusted R-squared:  0.9942  

F-statistic:   346 on 4 and 4 DF,  p-value: 2.487e-05

3. The importance of the log-log model for the age group 75-79 vjec

Call: lm(formula = log(L) ~ log(p) + log(b) + log(r) + log(n2)) 

log(L) = 1.26079+0.01402log(p) + 1.18529log(b) -0.79679log(r) -0.10695log(n) 

Coefficients: 

Estimate Std. Error t value Pr(>|t|)     

(Intercept)  1.26079    0.52782   2.389 0.075275 .   

log(p)       0.01402    0.01784   0.786 0.475877     

log(b)       1.18529    0.10432  11.362 0.000342 *** 

log(r)      -0.79679    0.16962  -4.698 0.009325 **  

log(n2)     -0.10695    0.05948  -1.798 0.146571     
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Residual standard error: 0.006389 on 4 degrees of freedom 

Multiple R-squared:  0.9983, Adjusted R-squared:  0.9967  

F-statistic: 598.3 on 4 and 4 DF,  p-value: 8.343e-06

4. The importance of the log-log model for the age group 80-84

Call: lm(formula = log(L) ~ log(p) + log(b) + log(r) + log(n3)) 

 log(L) = 1.12699+0.01754log(p) + 1.33155log(b) -1.02595log(r) -0.01687log(n) 

Coefficients: 

 Estimate Std. Error t value Pr(>|t|)     

(Intercept)  1.12699    0.72200   1.561 0.193563     

log(p)       0.01754    0.02438   0.719 0.511683     

log(b)       1.33155    0.08669  15.361 0.000105 *** 

log(r)      -1.02595    0.14850  -6.909 0.002303 **  

log(n3)     -0.01687    0.08090  -0.209 0.845003     

Residual standard error: 0.008544 on 4 degrees of freedom 

Multiple R-squared:  0.997, Adjusted R-squared:  0.994  

F-statistic:   334 on 4 and 4 DF,  p-value: 2.667e-05

5. The importance of the log-log model for the age group over 85 years old

Call: lm(formula = log(L) ~ log(p) + log(b) + log(r) + log(n4)) 

  log(L) = 1.14712 + 0.01673log(p) + 1.33658log(b) -1.03372log(r) -0.01018log(n) 

Coefficients: 

Estimate Std. Error t value Pr(>|t|)     

(Intercept)  1.14712    0.71964   1.594  0.18616     

log(p)       0.01673    0.02406   0.695  0.52524     
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log(b)       1.33658    0.08247  16.206 8.48e-05 *** 

log(r)      -1.03372    0.14284  -7.237  0.00193 **  

log(n4)     -0.01018    0.09828  -0.104  0.92248     

Residual standard error: 0.008579 on 4 degrees of freedom 

Multiple R-squared:  0.997, Adjusted R-squared:  0.994  

F-statistic: 331.3 on 4 and 4 DF,  p-value: 2.711e-05

Figure 3-1 Correlation matrix between variables 
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The figure above 3.1 shows the dependence between all the variables considered for our model: 
L, p, b, r, n. We see the values of the correlations between them in the matrix. The correlation 
between the variable L and n is -0.787 but in the general model n it turns out unimportant in the 
model. 

The mortality variable is important but with as much data as we have considered, other variables 
affect the model more and "eliminate" the importance of n when added to the model. It is 
important according to the model set up with only one variable, but when other variables enter 
the model, its importance fades. We can say that the multi-variable model taken in the analysis 
suffers from multicollinearity and needs more data. 
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Conclusions and recommendations 

The study is one more attempt to influence the factors in pension funds for Albania using the 
linear regression model. This forecast may help the institutions to standardize policies on pension 
funds depending on factors. Using detailed actuarial and financial data from INSTAT, ISSH, 
WHO, etc., we constructed a variable that in the literature is known as the "Mortality Rate", 
based on data on retirement age and mortality table used in calculating the liabilities of pension. 
The analysis shows that mortality forecasts are systematically related to the funding status of 
pension plans. These forecasts have a statistically significant impact on pension liabilities. This 
effect is strong in relation to the specifications of the models and is also economically 
significant. Past forecasts have systematically underestimated improvements in life expectancy 
forecasts. Of course these results depend on the quality of the data and the methodology used to 
construct it. If continuous census of the population with all its data had been done, in the civil 
registry since previous years, it would have provided more accurate data and better forecasting 
results. From the study conducted according to the LC method, the mortality rate for large age 
groups decreases towards the end of the year, until 2060. According to the results in the raised 
regression, we noticed that a decrease in mortality rate negatively affected the average pension 
fund. . In our case, with the reduction of the mortality rate, we will have an increase in the 
retirement age, in order to justify the distribution of pension funds. 

Demographic, social and economic changes had an impact on the pension scheme in our country, 
but on the other hand, the transition to a private pension scheme will have its social impact. The 
private scheme relies on contributions paid throughout the working time and consequently 
whoever contributes more will benefit more at retirement age. This type of scheme favors people 
with high incomes than those with low incomes, or who have work breaks. 

The social security scheme needs help from the private sector. Today we all need to be aware 
that private pension funds are no longer an option, but a vital necessity for future generations. 
Under these conditions, it would be worthwhile to operate another column, which will help 
create a direct link between contributions and benefits, improve the level of pensions and reduce 
the burden, to finance sustainable deficits. the Social Security Institute budget, leaving more 
room for public investment in infrastructure, education and health. 

Most old-age insurance systems today are publicly governed, and pay defined benefits (DB) 
based on formulas based on employee wages, years of service, and funded by the contributions 
of those who pay today, based on of the PAYG system. Existing systems are not always able to 
protect the elderly, they will not protect those who will age in the future, and they have often 
distributed benefits unequally, and hinder economic growth as a result of the return of the 
pension scheme to the main GDP burden. To avoid these problems, it is recommended to switch 
to systems that are partially with defined contributions, capitalized and privately administered, 
rather than systems with totally defined PAYG benefits and publicly administered. 
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The inclusion in the scheme of the private pension system in Albania, enabling contributors to 
choose between the Private and Compulsory State, will alleviate the situation created in the 
pension fund, precisely by providing solutions to all the problems raised above. 
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Abstract  
The aim of this paper relates to the development of a mobile application which will provide the 
possibility for all users to take various tests. The objective of each test support the user to 
estimate his professional and personal skills and evaluate jobs that fits better based on the results. 
The parameters used to define these skills will be calculated based on the employee’s criteria. 
The maintenance of the work will be managed by the user’s interface (GUI) in real time and will 
be updated in case there is made any new insertion. The user could retake the test without any 
limitation and review/change the answers .Therefore, he could gain a better result. At the end, 
there will be displayed two available work positions and a percentage that demonstrate how 
skills meet the requirements.  
The development of the application is realized by using cutting-edge technologies in the area of 
IT which will be discussed later in detail. The reason which spurred us to elaborate this topic is 
related to the necessity in the creation of a link between employee- employer relations.   

1. Introduction

The first phase in the our plan was to define  the tools and software that we were going to use. 
We decided to work with Xamarin, which is a software used in Visual Studio to develop both 
Android or IOS applications. Technically,  Xamarin  is a .NET developer platform made up of 
tools, programming languages, and libraries for building many different types of applications.   
Therefore,  we evaluated this opportunity that the implemantetation of  a single script would be 
used on  IOS as well as Android platforms. Furthermore, Xamarin is uses C# languange which is 
a common, not-complex and well-known language to work with. In the table below, there are 
listed some advantages of  C#:  

Put everything that you come across within the framework is an 
object. The same concept is  

1. Object-Oriented language applied to whatever you write. This promotes  
complete control over apps and makes it easier to deal with 
similar situations over time.  
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Tabela 1.Advantages C# 

3. User interface design. Log in and Sign Up pages for Android. The basic functionalities

required by most of the applications are sign in and sign up pages. Our application was

designed and conceptualized to record all the users that we will be using the application.

Thus, information such as email address will be used to identify each user. The first step is

the sign up process where every user could be registered as an employee or employer.

2. Fast and open source

C# language lead by Microsoft instead of this there open source 
project and tools are available on GitHub and that’s why c# is 
growing fast just because of open source, there are many 
communities active for language improvement.  

3. Modern and easy to use To develop C#, Microsoft has only an aim to developers can learn 
easily and can support modern functionality. This programming 
language also helps in business because we can develop software for 
various platforms like IoS, android, and window or web.  

4. Cross-Platform An application which written in c# can deploy in any operating 
system like android or ios, windows, or cloud platform.  

5. Integration Aplikacionet e shkruara me .NET do të kenë integrim më të mirë 
me teknologjitë e tjera NET.  
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2.1.The management of the errors for the Sign Up form 

The registration process requires that all the data must be correctly inserted. Also, every field 
with asterisk sign (*) is a mandatory field that should be completed in order to proceed with a 
successful registration. For instance, if a user has completed the fields: name, surname, password 
and confirm password but has  
not still completed the email address will be displayed a window with the message: “You cannot 
register! Please, check the data!” The email address is a mandatory field which will be later 
required to sign in among with the password. The figure above provides the error message 
generated from the application.  

2.2 Successful registration 

In the case that all data are correctly completed in the Sign Up page, then will be displayed a 

dialog box:  

“The registration has been made successfully. ” 

2.3. The employee user interface. 
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The procedure applied in the employee user interface is the same as the employer form. We can 
identify them by the buttons: Employee/Employer selected. After a succesful registration, the 
user will be directed to the sign in page.  

2.4. Sign In Page 

The other functionality to implement after we have successfully finished the Sign Up page is 
the Sign in page. All the data, email and password, inserted at this page are exported to user 
class. In the user class, we can identify that these fields: email and password are strings. {get; 
set;}. These data are saved in user.cs as shown in the figure 2.7.1 .  

Once a user has clicked the button Sign In and the connection with the user class has been 
established, we could extract the result. In the case, a user does not insert the information 
required at sign in form, there will be displayed an error. The difference between Sign In and 
Sign up forms is the functionality that manages the confirmation of the password.  

2.5. Delete the account 

In the figure above we have impletemented the function: delete account. If the user decides to 
delete the account, there are going to disappear all the data in the database, for instance: jobs 
published, CV etc.To do so, the user is required to fill out the email and password fields, in 
order to proceed with the deletion. Furthermore, in this page as well as in other cases have 
established some controls which verify the user asking to delete the account and if the account 
is being accessed by a third party.  
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2.6. QUESTIONNAIRE FORM 

The questionnaire form is an interface used by employers. It is structured and organized to 
provide some indications about the profile and skills of the user. There have been implemented 
10 questions which require an answer and at the end, press “Generate jobs”. There is also the 
option to return at the main menu. 

Each question has 3 alternatives: “High”, “Medium” and “Low”. Technically, there is a grid (20 
rows x 3  
Colums) which contains the questions and the answers. 

Another functionality implemented is the visibility of the button by changing the color once they 
have been selected. In this way, a user can easily identify his answers and what is missing in 
order to conclude the questionnaire.  

The calculaction of the answers is made by declaring 11 integer values. From these values, each 
answer has  
a specific value saved on each variable. The last value is used to save the sum of all values.The 
button “ Generate Jobs” is based on the sum result elaborated.  
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To manage the cases of a blank answer, we evaluated that if one variable has the value of zero it 
was  
interpreted as a blank answer. In this case a message: “ Please, answer to all the questions” is 
displayed. 

2.7. The list in the job page 

The page that is going to display the list of jobs available will contain 2 different jobs that are 
closely connected with the result generated from the questionnaire form. Currently, the list of 
jobs available is not active because we have to connect with a database where this information is 
available. To simulate this functionality, we have created some records manually. This page has 
to be improved. We have to import this information from other websites that provide such data. 
We will provide further details in the next paragraph.  

2.8. Posting new jobs In this page, all organizations and companies have the possibility to post 
their vacancies. The functionalities of this page have been a challenge due to complexity of the 
information and processes to manage. This page has a vital role in our application and so we 
have implemented many restrictions to manage errors,  
saving the information properly and correctly. All the limitations neccessary to maintain this 
page are under the button “Save”, to be more specific in the class associated with this button. 



Proceedings book    ISBN 978-1-78911-007-4 1st ISC – IMIT ,  22nd  - 23rd November, 2019

247 

In the figure above you can find all the information that a company should complete for 
every vacancy  
announced. If any data is missing, there is going to appear a message “You should complete all 

the fields!” 
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3.1. User interface design for desktop. Log in and Sign Up pages. 

Fig.3.1:Sign in and sign up user interfaces for the Desktop 

In the desktop version, the logic implemented requires you first sign up as an employee or 

employer. It differs from the Android application by the interface but all the functionalities and 

controls are the same. For instance, if a user enters incorrectly the password a message will 

appear as below:  

Fig 3.2.2Error message 
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3.2. Questionnaire form in the desktop application In the main menu, there is the 

option 

Complete the questionnaire which will direct in a form as below: 

 Fig 3.5.1: Questionnaire form 

The questions in this form are taken and then adopted from the website 
https://futurejobsfinder.vodafone.com/ which has similar characteristics and properties with our 
application JobHunt. In this form, each question and the 3 possible answers are inserted under a 
GroupBox. Therefore, we could easily synchronize the buttons and prohibit any possible 
mistake.  

4.Tables

In the figure above it is demostrated the table named Jobs, which contains all the information 
related to the specific job registered.  
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Fig.4.1.1: Table structure. Jobs in the database: Attributes, Entities and limitations. 

4.1 Registration of the employer  
As mentioned above the application is designed to support the registration as an employee or 
employer.  

In the figure above is given the script for the registration of a new employer. Briefly, it opens the 
connection with the database, insert all the required information ( name, surname, email, 
password) in the tables and finally it closes the connection with the database.  

Fig 4.2.1: The script for the registration of the employer 
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4.2 Sign in of the employer 

In the figure above is given the script that is executed in the sign in button. Firstly, it uses a 
function if..else to control the fields: Email and Password are correctly filled out. In case, one of 
these fields is empty, it shows a message: “Check your data”, otherwise the connection with the 
SQL is going to be established.  

In addition, there is another control that is executed to check if the user is previously registered. 

Fig 4.2.2: The script of the sign for the employer 

4.3 Posting vacancies 

After the successful operation of the Log in, the employer should correctly insert the data for the 
vacancy he going to publish. To activate this form there is the button Insert Jobs, which will 
direct the user to another interface that requires such information: Name of the organization, Job 
position, Job description, Salary, Duration, Address, Phone, how many points each applicant 
should collect. At the end, you should save the data and a message will be appeared to notify that 
the job was successfully registered.  
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4.3 Employee / Employer registration 

If the application is going to be used by an employee, then you are going to press the button 
Employee which will direct to the Employee form. In this form, the user will be asked to 
complete the fields, for instance: name, surname, email, password, confirm password. Finally, 
you will press the button Register. The form is structured to manage cases such as: the user 
already exists, the data is inserted incorrectly, especially if the format of the data is not correct( 
string, date, integer etc).  

. 4.4 Questionnaire controls 
The employee has the possibility to fill out the questionnaire only 3 times. Otherwise, he will be 
notified that he cannot proceed with the completion of the questionnaire. Furthermore, in the 
case that an employer attempts to complete the questionnaire form he will be notified that this 
form cannot be completed by an organization/employer. This form is designed to be completed 
only by the employees.  

Fig 4.6.1: The script used to check the questionnaire form 
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Abstract 

In this work, we first establish Hermite-Hadamard-Fejér type inequalities for convex function 
involving generalized fractional integrals with respect to another function which are 
generalization of some important fractional integrals such as the Riemann-Liouville fractional 
integrals and the Hadamard fractional integrals. Moreover, we obtain some trapezoid type 
inequalities for these kind of generalized fractional integrals. The results given in this paper 
provide generalization of several inequalities obtained in earlier studies. 

Keywords: Hermite-Hadamard-Fejér inequality; generalized fractional integrals; convex 
functions 
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1. Introduction

The following inequalities discovered by C. Hermite and J. Hadamard for convex functions are 
very important in the literature. 

Theorem  If  is a convex function on the interval  of real numbers and  with 
 then 

Both inequalities hold in the reversed direction if  is concave. We note that Hadamard’s 
inequality may be regarded as a refinement of the concept of convexity and it follows easily from 
Jensen’s inequality. Hadamard’s inequality for convex functions has received renewed attention 
in recent years and a remarkable variety of refinements and generalizations have been studied, 
see - - - -

The most well-known inequalities related to the integral mean of a convex function are the 
Hermite-Hadamard inequalities or its weighted versions, the so-called Hermite-Hadamard-Fejér 
inequalities, In  Fejér gave a weighted generalization of the inequalities  as the 
following: 
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Theorem Let be a convex function on with , then the following 
inequality 

holds, where be nonnegative, integrable and symmetric about (i.e. 

). 

For some recent results connected with Hermite-Hadamard-Fejér type inequalities, see 

In the following we recall some useful known definitions and results: 

Definition  Let  The Riemann-Liouville fractional integrals  and  of order 

 with  are defined by 

and 

respectively. Here,  is the Gamma function and 

In  Sarikaya et al. first proved the following important Hermite-Hadamard type utilizing 
Riemann-Liouville fractional integrals. 

Theorem If  is a positive convex function on  with and 
 then for  the following inequalities for fractional integrals hold: 

On the other hand, Işcan in  proved the following Fejér type inequalities for Riemann-
Liouville fractional integrals: 

Theorem If  is a positive convex function on  with and 
 then for  the following inequalities for fractional integrals hold: 
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where be nonnegative, integrable and symmetric about (i.e. 

). 

Definition  Let  The -Riemann-Liouville fractional integrals  and  of 

order  where  with  are defined by 

and 

respectively. 

Definition  Let  The Hadamard fractional integrals  and  of order 

with  are defined by 

and 

respectively. 

Let’s define a function  satisfying the following conditions: 

for   

   for  

   for   

where  are independent of  If  is increasing for some  and 

 is decreasing for some  then  satisfies the above conditions. 

Sarikaya and Ertuğral in  defined the following generalized fractional integrals: 
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and  

The most important feature of generalized fractional integrals is that they generalize some types 
of fractional integrals such as Riemann–Liouville fractional integral, -Riemann–Liouville 
fractional integral, conformable fractional integral, Hadamard fractional integrals, etc. 

Motivated by the above literatures, the paper is organized as follows: In section , we will 
establish Hermite-Hadamard-Fejér type integral inequalities for convex function involving 
generalized fractional integrals with respect to another function which are generalization of some 
important fractional integrals such as the Riemann-Liouville fractional integrals and the 
Hadamard fractional integrals. Also, we will derive an identity in order to develop some 
trapezoid type inequalities for these kind of generalized fractional integrals. Various special 
cases will be given and some known results will be recaptured. In section , a briefly conclusion 
is provided as well. 

2. Main Results

In this section, we obtain some Hermite-Hadamard-Fejér type inequalities for generalized 
fractional integrals.  

Theorem  Let  be nonnegative and integrable function. If   is a 
convex function on with then the following Hermite-Hadamard-Fejér type 
inequalities for generalized fractional integrals hold: 

where   and  for all 

Proof.  Since  is a convex mapping on  we have 

for all  Now, for  let  and  Then, we 

get 
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Multiplying both sides of  by 

and integrating the resulting inequality with respect to  over  we get 

Using the change of variable  we have 

Similarly, multiplying both sides of  by 

and integrating the resulting inequality with respect to  over  we get 

Summing the inequalities  and , we get 
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So, the left-side of  is proved. For the proof of the right-side inequality in , since  is 
convex on , we get 

Multiplying both sides of  by 

and integrating the resulting inequality with respect to  over  we get 

Then, we get 

Similarly, multiplying both sides of  by 

and integrating the resulting inequality with respect to  over  we get 

By adding the inequalities  and , we have 

which completes the proof of Theorem 



Proceedings book    ISBN 978-1-78911-007-4 1st ISC – IMIT ,  22nd  - 23rd November, 2019

260 

Corollary  If we choose  in Theorem we have the following Hermite-
Hadamard type inequalities for generalized fractional integrals: 

where 

Remark . Taking  in Corollary  then we get the classical Hermite-Hadamard 

type inequalities given in Theorem 

Corollary  Taking and  where  in Theorem 

 then we get Hadamard fractional integral inequalities proved by Jleli and Samet in 

Corollary  Taking  in Theorem  then we obtain 

Corollary  Taking  in Theorem  then we have 

Corollary  Taking  in Theorem  then we get 

Corollary  Taking  where  in Theorem  then we obtain 



Proceedings book    ISBN 978-1-78911-007-4 1st ISC – IMIT ,  22nd  - 23rd November, 2019

261 

Corollary   Taking  where  in Theorem  then 

we have 

where 

and 

Lemma  Let  be nonnegative and integrable function. If  is a 
differentiable mapping on  with  then the following identity for generalized fractional 
integrals holds: 

where the mapping  is defined by 

and  where . We denote 

Proof.  Integrating by parts we have 
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Then, substituting equalities  and  in  we get the desired equality  This 

completes the proof of Lemma 

Using Lemma  we can derive the following result for function whose the first derivative in 

absolute value are convex using generalized fractional integrals. 

Theorem  Let  be nonnegative and integrable function. If  is a 
differentiable mapping on  with  and  is a convex mapping on  then we have 
the following trapezoid type inequality for generalized fractional integrals: 

where 

Proof.  Taking the modulus and using their properties in Lemma  we have 
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Since  is a convex mapping on  we get 

Hence, 

Since  is non-negative function on  then  is nondecreasing function on 

As a result, we get 

Thus, it follows that 

Using the fact that  we obtain 
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Similarly, it is clear that 

If we put equalities and in inequality we obtain the desired inequality 

. The proof of Theorem  is completed.

Corollary  Taking and  where  in Theorem 

 then we get Hadamard fractional integral inequalities proved by Jleli and Samet in 

Corollary  Let  and , where  is a constant in Theorem 

then 

Corollary  Let  and , where  is a constant in Theorem 

 then 

Corollary  Let  and , where  is a constant in Theorem 

 then 

Remark  Taking  or where  and 

in Theorem  then we get some new Hermite-Hadamard-Fejér type inequalities. In the special 

case where  in Theorem  then we can establish some new Hermite-Hadamard type 

inequalities. The details are left to the interested reader. 
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3. Conclusion

Applying our Theorems  and  for suitable options of convex function  for example  

where and  etc., we can construct 

some new generalized conformable fractional integral inequalities. Also, we can obtain several 
new general fractional integral inequalities using special means (arithmetic, geometric, 
logarithmic, etc.). Some new bounds for the midpoint and trapezium quadrature formula using 
our results can be provided as well. This class of convex functions, can be applied to obtain 
several results in convex analysis, special functions, quantum mechanics, related optimization 
theory, mathematical inequalities and may stimulate further research in different areas of pure 
and applied sciences. 
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ABSTRACT 

The focus of our paper is Regional Smart Specialization Strategies (RS3) 

assessment in the shipyard & nautical logistic supply chain, part of the 

project Adrion Interreg Future 4.0, intending to design an Industry 4.0 model 

to enhance shipyard competitiveness in Albania. 

The analyses started from acknowledging the risk of neglecting the 

innovation potential in the shipyard & nautical logistic supply chain areas, 

either because there is often a bias on innovation policy in the sector or 

because of the no historical origins of the smart specialization approach.  A 

more in-depth analysis of the concepts associated with smart specialization, 

however, revealed that the S3 approach does contain some promising 

elements to stimulate and support innovative activities in the shipyard & 

nautical logistic supply chain in Albania, but is still in the very initial 

developing phase, and far from having a real S3 country strategy.  

Regarding blue technologies Albania presents a weak involvement of the 

stakeholders and interrelation of business, research and the public sector. 

Blue R&D&I is limited by outdated technologies, lack of support schemes, 

planning and financial funds especially from public funding and from EU. 

The analysis has highlighted some innovation potential, by pinpointing 

examples of innovative projects, activities and programs that are already 

taking place in the shipyard & nautical logistic supply chain areas. These 

cases allow for building bridges between their essential characteristics and 

the concepts associated with S3, permitting for an evidence-based 

confirmation of the conclusions that had previously been reached through 

more conceptual analysis. Furthermore, a brief incursion on the emerging 
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trends in the shipyard & nautical logistic supply chain theory and policy has 

reinforced the same idea.  

The challenge is now to fully explore ways in which the promotion and 

support of innovation in the shipyard & nautical logistic supply chain in 

Albania can be set within the framework of the S3 approach and, 

simultaneously, to reassert the contribution of the port’s areas to achieve the 

main goals of S3, namely by proving to be the ground to new activities 

potentially rich in innovation and spillovers, through the diversification of 

regional systems and through the generation of critical networks within a 

diversified system. For this reason, to fully exploit the advantages derived 

from blue technologies, it is necessary to encourage cooperation between 

research centers and the public and private sectors by focusing on research 

and innovation, clusters development and knowledge transfer. In this way it 

could be possible to create high‐skilled jobs and economic opportunities. 

Key words: industry 4.0; Smart Specialization Strategies; blue technology; 

regional research 

 

 

1. INTRODUCTION 

Enabling technologies of Industry 4.0 are getting great consideration 

worldwide, both in research and daily industrial practice. The digital 

revolution during the last decade has brought radical changes to products, 

organizations, business models and entire industries. There are new 

professions, new sectors of economy, as well as new ways of cooperation 

that have drawn the attention of interested parts in local and global level. The 

EU Strategy for the Adriatic and Ionian Region (EUSAIR), as a macro-

regional strategy adopted by the European Commission from 2014, has 

oriented the collaborative work and cooperation towards specific sectors for 

working together on the areas of common interest for the benefit of each 

country and the whole region. Adrion Interreg Future 4.0 project has been 

part of this engagement in a local and regional level, enabling our research 

work in the shipyard and logistics industry in Albania.   
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Development of the maritime sector in Albania is becoming recently part of 

national and international agendas. There are combined efforts and jointly 

allocated funds for the promotion of research, development and innovation in 

maritime sector, considering the geographical position of Albania. Projects 

funded by international organizations (EU/IPA, 2016), (UNDP, 2018) are 

added to and amplifying the modest governmental engagement, all of them 

for developing a maritime policy framework. 

The actions are addressed in three main directions, namely, (i) strengthening 

the maritime regulatory framework in accordance to the international 

maritime practice and EU legislative requirements; (ii) strengthening 

institutional capacity to harmonize standards and regulations through training 

and exchange programs, and (iii) increasing efforts on promoting the 

establishment of maritime cluster and coordination (UNDP, 2018).  

 

The above rationale permits us, through the FUTURE 4.0 project, to open 

the discussion about KET (Key Enabling Technologies) in the shipyard & 

logistics industry, to devote a special attention to the Regional Smart 

Specialization Strategies and to highlight the opportunities for 

implementation of such strategies in the Albanian maritime industry. 

Stakeholders from the Adriatic-Ionian region are all involved, as the 

countries of this region share the same challenges about the shipyard sector 

and face the same transformations processes. 

 

 

2. BACKGROUND FOR RS3 APPROACH 

Smart specialization is an innovative approach that aims to boost growth and 

jobs in Europe. Regional Smart Specialization Strategies, also called RS3 

and/ or S3 intend to enable each region to identify and develop its own 

competitive advantages (EU Regional policy). Through its partnership and 

bottom-up approach, smart specialization is bringing together local 

authorities, academia, business spheres and the civil society, working for the 

implementation of long-term growth strategies supported by EU funds.  

As described in the EU guides towards regional development, the notion of 

"smart specialization" is set to become an important policy rationale in (the 
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upcoming) structural funding period 2014-2020. The three “S” compounding 

the term are meaningful.  

 SMART, as intelligently trying to identify the region’s own strengths and 

comparative assets; 

 SPECIALISED, as competent to prioritize research and innovation 

investment in competitive area; 

 STRATEGIC, as capable to define a shared vision for regional 

innovation. 

  

Although the original academic concept of this policy approach was 

sectorally oriented, the concept is increasingly applied to regional contexts. 

The extension of the smart specialization concept to be applied in a regional 

context is due to the fact that regions are often faced with scarce resources 

and limited budgets which they should allocate according to external 

influences (e.g. global competition) and inherited structures (sectoral focus, 

linkages between sectors, innovation infrastructure). Therefore, and in 

accordance with the smart specialization strategy (S3), regional governments 

need to design policies in such a way as to support the most promising areas 

of present and future comparative advantage in order to foster regional 

prosperity (EU Regional policy).  

As Baier et al., 2013, analyzes it, from a policy perspective, the S3 pursues a 

place-based approach with the aim of reducing persistent inefficiencies and 

social exclusion. The allocation of European funds shall help to trigger 

regional institutional change, improve well-being and productivity as well as 

promote innovation – given that the intervention is targeted and tailored to 

places.  

From a governance perspective, the smart specialization concept addresses 

some key aspects. Several of them are part of our modest research work, in 

the framework of FUTURE 4.0 project, shortly described in this paper. 

 The first one is to focus on regions for policy implementation and ensure 

a dialogue between regions and the EU, as it is the case of the Blue 

growth pillar of the EUSAIR where Albanian economy is included (EU/ 

IPA dossier, 2016).  
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 Another one is to make innovation a priority in all European regions – as 

an answer to global challenges and in order to create more knowledge-

based jobs. The efforts to identify new skills and competencies and to 

design the right educational models for them are in line with this course.  

 Further, it is the aspect of focus into investments in order to create more 

value-added and visibility of EU funding and to create synergies between 

regional, national and EU investments as well as private investments.  

 The last but not the least is to involve stakeholders and local actors and 

thus ensure that smart specialization becomes interactive, regionally 

driven and consensus- based.  

One of the basic principles of smart specialization is to be inclusive meaning 

“giving every sector a chance to be present in the strategy through a good 

project”. This has driven to the observation of maritime industry in Albania, 

starting with the current situation. It should serve as a groundwork for the 

important objective of developing a maritime cluster, involving ports and 

companies operating in the sector.  

 

3. SCOPE AND METHOD 

The focus of our work was in the shipyard & nautical logistic supply chain, 

although it is not the most important industry sector in Albania. However, it 

deserves greater attention and consideration due to the innovation potential, 

which has been almost neglected either because there is often a bias on 

innovation policy in the sector or because of the no historical origins of the 

smart specialization approach.    

Moreover, there are various industries involved in the production process of 

ships, making the shipbuilding value chain quite important for every country 

dealing with it. Research from OECD experts for global value chains has 

provided an overview of the main industries with steel and metals, and 

machinery products as major suppliers, as well as maritime transport, 

offshore oil & gas, ship recycling and others, as end-users (Gourdon and 

Steidl, 2019). At the final stage, households and governments purchasing 

goods and services “consume” ships through the indirect usage of maritime 

transportation services, as Figure 1 shows.  
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This view has reinforced our intention to carry out a desk study and a field 

observation on maritime industry in Albania. In the framework of this study, 

the survey and acquitance of the maritime industry in Albania has enabled to 

determine several companies that carry out shipment activities, having a 

considerable market share and playing an important role in such industry.  

There were contacts established with them and detailed interviews were 

realized. The process ended up with interesting findings related to 

opportunities for use of Industry 4.0 enabling technologies, education and 

skills needed, as well as potential for regional cooperation and smart 

strategies.  

 

 

Figure 1. Overview of main industries involved in the shipbuilding value 

chain. 

(Source Gourdon and Steidl, 2019) 
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4. THE PRESENT, MODELS AND OPPORTUNITIES FOR THE 

FUTURE  

 

The current situation of the shipment / maritime industry in Albania, based 

on the survey of selected companies, provides a picture of acknowledgement 

and interest about new technologies described as part of Industry 4.0. 

Regardless of the country's lower level of development compared to EU 

countries, information technology, innovation, cyber physical systems are 

present and growing in Albania. 

Some companies in the maritime industry are well informed about new 

technologies and the fact that they bring advantages in a competitive market, 

in particular the one they are active. These companies should consider an 

environment comprised by more than the local market in order to make their 

strategic choices. Consequently, they are forced to keep up with the latest 

advances in the sector, tracking and putting in action the technologies 

similarly to other companies they compete and/or cooperate with, regionally 

or globally.  

The new concept and term co-competition is well placed even in this 

industry. As per forecasts by international institutions, the Mobility industry 

is anticipating significant growth in Transportation and Logistics roles (from 

2015 to 2020), as it plays its traditional role of connecting countries and 

industries in the wake of increasing globalization (Schwab, 2016). 

In terms of specific technologies, the companies in the maritime sector and 

related ones mostly have adapted and use Cloud, Cyber Security, Bid Data 

and Analytics. The companies are making efforts to invest and get 

advantages of Additive manufacturing and Advanced Manufacturing 

Solutions, especially the companies that have a fleet of vehicles and do 

exercise repair and maintenance activities. The Augmented Reality remains 

still a known interesting technology, which  hasn’t yet been applied in the 

Albanian companies, although it is considered as a technology that does not 

require high investments or very high professional skills.   

The expected future developments for these companies are part of their 

strategies, derived from the combination of external environment challenges 

and internal environment needs and objectives.  
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Market competition and new emergent technologies do stimulate them 

towards new applications. They tend to have at least acceptable standards for 

technological development in the country and the region, otherwise they 

can’t realize competitive advantages. As to the internal needs for high 

productivity and the best cost-benefit ratio, they do have objectives for 

continuous improvement and implementation of new technologies, focusing 

on what is most necessary for the company to carry out its core activity.   

 

In a broader context, the maritime industry in general can benefit from the 

experience of the region, especially neighbor countries. They have 

advanced both in encouraging investment and innovation in the sector, and in 

the specialization strategies. Croatia, Italy and Greece are amongst those 

countries of the Adriatic-Ionian region, part of EU structures, that have been 

involved in activities to define the smart specialization priority areas. 

Although they are not at the top list of innovator countries, still might serve 

as a very good model to be followed by Albania regarding the S3 strategies.  

Greece and Italy are considered as moderate innovators (EU-SE, 2017) and 

have identified similar smart specialization priority areas, including 

manufacturing & industry. In Croatia, one of the five key thematic priority 

areas identified in its S3 strategy concerns transport and mobility (where 

maritime industry takes part). Within this priority area, the following four 

sub-thematic areas are defined: (1) green transport; (2) advanced vehicle 

structures; (3) smart, safe and intelligent transport system and (4) innovative 

transport and logistics services (S3-CE report, 2016). ‘Key Enabling 

Technologies’ is one amongst the chosen priorities for the three countries.  

 

Models from these neighbor countries can support and facilitate the process 

of identifying the smart specialization priority areas for Albania. They 

provide orientation on governance issues or how to organize the process of 

inter-regional cooperation in case of common priorities, as it’s expected in 

the case of this project. The e-platform produced by the project is one of the 

outcomes, but not the only benefit from it.   

 

Further on, there are opportunities for the development of Albanian 

maritime industry in the framework of a regional strategy.  
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The analysis has highlighted some innovation potential, by pinpointing 

examples of innovative projects, activities and programs that are already 

taking place in the shipyard & nautical logistic supply chain areas. These 

cases allow for building bridges between their essential characteristics and 

the concepts associated with S3, permitting an evidence-based confirmation 

of the conclusions that had previously been reached through more conceptual 

analysis.  

The promotion and support of innovation in the shipyard & nautical logistic 

supply chain in Albania should be set within the framework of the S3 

approach. It requires to fully explore ways in which the port’s areas 

contribute to achieve the main goals of S3, namely by proving to be the 

ground to new activities potentially rich in innovation and spillovers, through 

the diversification of regional systems and through the generation of critical 

networks within a diversified system.  

Firstly, there is a need to look at resources in the shipyard & nautical logistic 

supply chain in Albania closely linked with current societal trends and 

challenges, exploring possible directions of change and their inherent or new 

opportunities to add value to assets. This brings to the reframe of the 

perspective for assessing local development potential.  

Secondly, it is crucial to identify and understand the agents of change that 

are already engaged in innovative and transformative activities as well as the 

dynamics of change in which they are involved. This is an important step to 

identify relevant stakeholders, as well as the opportunities in which 

interventions may amplify right developments.  

Thirdly, there is a need to map the links between the shipyard & nautical 

logistic supply chain and the wider blue economy and society, an analysis 

which should be set in the context of the “new blue economy” as advocated 

in Europe 2020, i.e. an economy which values the links with knowledge, 

nature and society.  

Above and beyond separate ports or countries, there is a need to search for 

possible strategic alignments between local, regional, national and supra-

national policy agendas, exploring the opportunities and constraints that can 
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be derived from multilevel cooperation dynamics in the shipyard & nautical 

logistic supply chain in Albania. In this sense, changes in the sector also 

require paying attention to complementary policies addressing both the needs 

of local businesses in the shipyard & nautical logistic supply chain in 

Albania and the different demands related to new incoming opportunities of 

collaboration in the Mediterranean region. This is actually an expected 

outcome of the Future 4.0.  

Establishing the external links and building the regional system of innovation 

would contribute to provide relevant scientific and entrepreneurial 

knowledge to local stakeholders and build a strong basis to exploit growth 

potential in the shipyard & nautical logistic supply chain sector in Albania.  

 

 

5. CONCLUSIONS 

Regarding blue technologies, Albania presents a weak involvement of the 

stakeholders and interrelation of business, research and the public sector. 

Blue R&D&I is limited by outdated technologies, lack of support schemes, 

planning and financial funds especially from public funding, as well as from 

other sources. 

In order to fully exploit the advantages derived from blue technologies, it is 

necessary to encourage cooperation between research centers and the public 

and private sectors by focusing on research and innovation, clusters 

development and knowledge transfer. In this way it could be possible to 

create high‐skilled jobs and economic opportunities.  

 

 

6. REFERENCES 

 

Baier, Elisabeth; Kroll, Henning; Zenker, Andrea - Working Paper 

Templates of smart specialization: Experiences of place-based regional 

development strategies in Germany and Austria, No. R5/2013; 



Proceedings book ISBN 978-1-78911-007-4                  1st ISC – IMIT , 22nd  - 23rd November, 2019 

 

278 

 

EU Regional Policy - 

https://ec.europa.eu/regional_policy/sources/docgener/guides/smart_spec/stre

ngth_innov_regions_en.pdf; 

EU/ IPA Adriatic Cross-Border Cooperation Programme - Set of 

Recommendations To Ensure The Effectiveness Of Multi Level Governance 

Processes In Eusair Strategy In Relation To Its 4 Pillars – DOSSIER, 2016; 

European Commission - Smart Specialization - Strengthening Innovation in 

Europe's regions, EU publications, July 2017 (EU-SE, 2017); 

Gourdon, Karin and Steidl, Christian - Global value chains and the 

shipbuilding industry, OECD Science, Technology and Industry Working 

Papers, 2019/08, https://dx.doi.org/10.1787/7e94709a-en; 

Radosevic, Slavo and Walendowski, Jacek - A prospective comparative 

analysis of the national Smart Specialization Strategies in Central Europe. 

Expert assessment of synergies and areas of potential cooperation related to 

Smart Specialization Strategies in Central Europe. EC DG Regional and 

Urban Policy, September 2016 (S3-CE,2016); 

Schwab, Klaus – The Fourth Industrial Revolution, World Economic Forum, 

Switzerland, 2016; 

UNDP, 2018 - 

https://www.al.undp.org/content/albania/en/home/presscenter/pressreleases/2

018/albania-to-further-develop-the-maritime-sector-with-support-from.html. 

https://ec.europa.eu/regional_policy/sources/docgener/guides/smart_spec/strength_innov_regions_en.pdf
https://ec.europa.eu/regional_policy/sources/docgener/guides/smart_spec/strength_innov_regions_en.pdf
https://www.al.undp.org/content/albania/en/home/presscenter/pressreleases/2018/albania-to-further-develop-the-maritime-sector-with-support-from.html
https://www.al.undp.org/content/albania/en/home/presscenter/pressreleases/2018/albania-to-further-develop-the-maritime-sector-with-support-from.html


279 
 

Proceedings book ISBN 978-1-78911-007-4 1st ISC – IMIT , 22nd  - 23rd November, 2019 

INDEX    

ITERATED TIKHONOV FOR ILL POSED PROBLEMS WITH SVD AND 

PARAMETER EVALUATION, Mirjeta Pasha1, Roberto Datja2, Anisa Skandaj3..  7 

ECONOMIC GROWTH POLICIES AND UNEMPLOYMENT IN ALBANIA: 

ANALYSIS THROUGH KALDOR'S MAGIC SQUARE, Valter Hoxha1, 

Majlinda Shehu2, Florjan Bombaj3............................................................................ 20 

THE KEYNSIAN CROSS MODEL AND ITS DERIVED ECONOMIC 

MODELS ARE WRONG ,  Alqi Naqellari.............................................................. 29 

MARKET MODEL WITH NO CURVE INTERSECTION AND UNIQUE PRICE 

THAT OVERTURNS THE KEYNSIAN MODEL Alqi Naqellari.......................... 51 

ESTIMATIONS OF EXHAUSTIVENESS IN THE PRODUCTION APPROACH-

MISREPORTING BY PRODUCERS(N6), Ina Shehu..............................................71 

A STUDY OF ANYPOINT PLATFORM. COMPARISON WITH OTHER 

INTEGRATION PLATFORM Eneida Hoxha1, Bora Bimbari2, Sediola Ruko3...... 75 

THE IMPACT OF USING TECHNOLOGY IN TEACHING INEQUATIONS 

(ALBANIA CASE) Elisabeta Peti (Koçi) 1, Albion Isaj2, Frederik Dara3................ 84 

APPLICATIONS OF THE IDEALS IN THE BOHNER-TYPE INTEGRALS,  

Doris Doda1, Agron Tato2......................................................................................... 91 

ANIMATIONS AND UNITY IN DIFFERENT FIELDS Tamara Luarasi1, Robert 

Mccloud2.................................................................................................................... 96 

ENTERPRISE RESOURCE PLANNING IN ALBANIA (FINANCIAL 

SYSTEMS) Sediola Ruko 1 , Ludi Lame 2 , Dhimitri Tole 3.................................... 104 

EXHAUSTIVE NETS ON FUNCTION SPACES, Doris Doda.............................. 109 

FROM RDMS TO GRAPHDB USING PYTHON, Elektra Myrto1, Elson 

Cibaku2, Bora (Myrto) Lamaj3................................................................................   

 

118 

 

LAPLACE  METHOD FOR DIMENSIONAL TIME FRACTIONAL MODEL 

OF NAVIER-STOKES EQUATION Katerina Zela1, Gerild Qordja 2, Sediola 

Ruko 3........................................................................................................................ 123 

 
 

 



280 
 

Proceedings book ISBN 978-1-78911-007-4 1st ISC – IMIT , 22nd  - 23rd November, 2019  
 
SOLUTION OF SYSTEMS OF DIFFERENTIAL EQUATIONS WITH THE 

METHOD OF DIFFERENTIAL TRANSFORMATION, Katerina Zela 1 , Gerild 

Qordja 2………………………………………………………………………….133  
 
 
THE QUALITY CONTROL OF PRODUCTION PROCESS USING 

COEFFICIENT OF VARIATION.EMPIRICAL ANALYSIS WITH DATA FOR 

THE COMPRESSIVE STRENGTH OF CONCRETE, Teuta Xhindi 1, Orkida 

Ilollari 2………………………………………………………………………….141 
 
INCREASING SECURITY IN DIFFERENT FINANCIAL REPORTING 

SYSTEMS Festim Kodra1, Dolantina Hyka2, Ajkuna Mujo3 .............................147 
 
 
TECHNOLOGICAL DEVELOPMENT AND THE "THREAT" TO THE 

FUTURE!, Ardita HYKAJ 1, Morena Boja 2 , Armelina Lila (Fushekati) 3…....152 
 
 
THE BEST METHOD FOR VALUATION OF BIOLOGICAL ASSETS, Brikena 

Tolli 1 , Lirola Keri 2 .........................................................................................165 
 
 
PREMISES FOR INDUSTRY 4.0 DEVELOPMENT IN THE ALBANIAN 

MARKET, Dhimitri TOLE1 , Nikollaq PANO2 , Ira GJIKA3 ............................171 
 
 
USING THE NATURAL LANGUAGE PROCESSING ALGORITHM TO 

ANALYZE THE SENTIMENT OF USER BEHAVIORS IN SOCIAL MEDIA, 

Ajkuna Mujo1 , Eglantina Kalluci2 , Eneida Hoxha3………………….………...179 
 
 
INDUSTRY 4.0 IN SHIPBILDING PRINCIPLES OF INDUSTRY, Nevila 

Rama1, Vebina Resuli2 ......................................................................................185 
 
 
INNOVATION TECHNOLOGY IN EDUCATION, Vebina Resuli1, Rudina 

Qurku2, Erdet Lalaj3, Arjeta Lila4......................................................................189 
 
CREATING STRONG AND DIAGNOSTIC SYSTEMS. THE CASE OF 

ELGAMAL DIGITAL SIGNATURE OVER ECC, Dolantina Hyka1 , Frederik 

Premti2 , Grigorina Boce 3……………………………………………………...194 

 

FORECASTING USING MARKOV CHAIN MODELS APPLICATION TO 

FINANCIAL DATA, Xhensilda Allka1 , Eralda Gjika2……………………….199 

 

 

 

 



281 
 

Proceedings book ISBN 978-1-78911-007-4 1st ISC – IMIT , 22nd  - 23rd November, 2019  
 
 
LENDING TO INDIVIDUALS AND BUSINESSES IN OUR REGION, Lirida 

Caku……………………………………………………………………………212 
 
 
A BEMUSED SOCIETY BY THE CHANGE, Përparim Kabo…...…………..223 
 
THE IMPACT OF THE NUMBER OF PENSIONERS, THE DEGREE OF 

SUBSTITUTION AND MORTALITY RATE ON PENSION FUND, Olgerta 

Idrizi1 , Lorena Saliaj 2 ,  Enxhia Sala3…………………………………………231 
 
JOBHUNT- AN APPLICATION DESIGNED FOR EMPLOYEES AND 

EMPLOYERS TO FACILITATE AND OPTIMIZE THEIR NECESSITIES, 

FINDING A JOB THAT FITS THEIR SKILLS AS WELL AS FINDING THE 

PROPER PROFESSIONALS, Gerild Qordja1, Katerina Zela2………………..241 
 
ON FEJÉR TYPE INEQUALITIES FOR CONVEX MAPPINGS UTILIZING 

GENERALIZED FRACTIONAL INTEGRALS, Artion Kashuri1, Rozana 

Liko2……………………………………………………………………………254 
 
SMART INDUSTRIAL CHANGE. EDUCATION AND FUTURE JOBS, Nevila 

Xhindi1, Ira Gjika2…...…………………………………………………………268 
 
 
 
 
 
 


