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Abstract  

This paper presents ERP class system objective assessment method when using the 
neural systems GMDH basing on the Ivachnienko algorithm. An approach to ERPs 
evaluation aimed at their successful implementation into a class of the small and 
medium-sized enterprises (SMEs) is considered. The set of performance indices 
supporting an ERP evaluation in the context of its implementation into a given 
SME is proposed. Consequently the decision model binding the selected 
indicators of effectiveness of SME implementation with the parameters of a given 
ERP system and the parameters of the company as such, which introduced this 
system is discussed. 

 
 
1 INTRODUCTION 
 

The success of the implementation of EPR class is conditioned by many factors [1] [2],  
which defining of a company functional areas can be pointed out along with the definition of 
the user's needs. The ability to meet the information needs is based on the fact that both the 
internal and external users are provided with essential information which are properly 
introduced and updated.  

The access to vital information which is crucial in achieving economical objectives, for 
a company in a given time, affects the process of decision making as far as the application of 
the integrated resource management system is concerned. The development of information 
systems results in finding of new solutions in the area of ERP systems. The developers of such 
systems becoming more and more sensitive to the market demands, thus modifying the ERP 
system functionality areas as to meet a SME‘s needs. Apart from the basic ERP modules, 
operating on the base of the integrated and accessible database which includes: purchase, 
production, material management, sale, costs calculation, fix assets, financial and accounting 
module, there are a new modules coming to existence such as; Supply Chain Management, 
e-commerce techniques like ERP-B2B, B2C, Business Intelligence portals, mobile solutions, 
CRM (Client Relation Management) and Work flow Management. Each of the modules serves 
particular functions in the sphere of company area support. 
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SMEs that are about to make decision concerning the introduction of ERP system tend to 
make a pre-evaluation of the efficiency of the very implementation (for example taking into 
consideration the level of the user's objectives realization). However the process of the 
efficiency evaluation is very expensive, time consuming and followed by complicated 
analyzes, which means that companies tend to opt for any products that are not really adjusted 
to their needs. Bearing this in mind, there is a demand for developing the method that would 
diminish the risk of an inadequate implementation and at the same time would allow to solve 
the problems which otherwise could be missed. It can be concluded that there is a need to 
define the criteria of the ERP system efficiency in the SME that should be carried out on the 
basis of the functionality area definition. Consequently an appropriate reference model of the 
company should be developed to enable both defining the needs in the areas of functionality 
and the success evaluation of ERP implementation. Such a model should provide a kind of 
guideline for the future ERP implementation framework. 

In other words, we are looking for an answer whether a given  ERP guarantee to obtain the 
assumed level of a SME performance index for assumed costs and existing limitations or not? 
The problem belongs to a class of the small and medium-sized enterprises (SMEs) and ERP 
system directory, where the problem of finding a feasible solution is using of ERP class system 
objective assessment method. 

 
 
2. SME MODELING 
 

In order to show the possibility of defining such a model let us consider the SME that deals 
with providing services for both organizations and individual customers (projects). The main 
areas of the company correspond to the following functions supporting: the sale, the supply, the 
orders scheduling, the service, the accounting, human resources management, export/import 
transactions (Fig.1).  

 

 
 

Fig.1. Company of SME  
 

For all the employees to have an access to the essential information from particular sections 
the management of the company decided to introduce ERP system. In the initial stage of 

The SME carrying out the orders ( projects for individual 
customers 

Supply Orders Service 

Accounting Human resources 

Sale  
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making the decision and the system evaluation it is necessary to specify the demands of the 
user in relation to the system because not every area of system functionality is crucial for each 
user. Thus the efficiency of ERP system implementation depends on the needs and priorities of 
a particular user. The main objective of a further analysis is to define the structure of the 
business processes in the area of functionalities such as a sale (Fig. 2). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2. The structure of the business processes in the area of a sale functionality 
 
The structure of business processes for the particular area of functionality is shown in Tab. 

1. This structure results from a specific character of the company business activities, which 
differ from company to company. In addition the business processes structure tends to change 
with the ongoing development of the company. In order to define the indices of the successful 
implementation of ERP system a detailed specification of the proceeded activities within the 
area of functionality should be carried out, taking into account a sale preparation process 
(Tab.1). 

The introduction of ERP system should improve the level of the defined indicators in the 
company within a specific area of functionality. The ERPs’ functionality analyzes shows that 
in a given company there is a need to implement only some of the solutions offered by the 
software distributors. So, it is essential to define a priority list as well as the control indicators 
which would determine the level of implementation success. In the case considered, it is 
assumed that the indicators are defined adequately to the tasks that are proceeded in the course 
of the business process, i.e., a sale preparation (contract registry).  

 
 

3.PERFORMANCE MEASURES OF ERP IMPLEMENTATION 
 

The characteristic of the business process is carried out through the sale preparation 
(contract registry) in the area of the sale functionality, and is defined by objectives and 
particular tasks specified (see Tab.1). The implementation of the ERP should result in meeting 

The area of a sale functionality  
 

Business processes  
in the area of the sale functionality  

(see Tab. 1) 

Tasks of the business process  
(see Tab. 1) 

Measures corresponding to the tasks of the 
business process (see Tab.1) 
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the objectives outlined above that is why it is important to define that had been assumed before 
in the business process. 
 
Tab.1. Indices corresponding to the sale preparation (contract registry) in the area of sale functionality 
 

 
 
4. PROBLEM  FORMULATION 

In the paper we propose the SME modeling is carried out through the sale preparation 
(contract registry) in the area of the sale functionality, and is defined by objectives and 
particular tasks specified. A problem can be stated as follows. Consider a set of ERP systems 

Tasks in the business process 
Sale preparation 
(contract registry) 

 
Objectives  
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ascribed to SME as well as to a company module of SME. The question is whether a given 
ERP will guarantee to obtain the assumed level of a SME performance index or not? A relevant 
framework to this issue is based on a database referring to: 

- ERP system directory, ascribed to SME as well as to a company module of SME sector, 
with a defined functionality areas. Allowing responding to the following question: Which 
indices encompass the success of ERP system implementation and what system ensures 
the back up in the key areas of the company operation?  

- The SME model, with defined functionality areas, and the information system to be 
implemented. Allowing responding to the following question: How to evaluate the effects 
of the system implementation?  

 
In that context exist the need of making the SME directory and ERP system directory, 

ascribed to SME. However the question: whether a model of the assessment of the effective 
implementation of the ERP system in the company? 

 
5. THE ERP CLASS SYSTEM OBJECTIVE ASSESSMENT METHOD 
 

In order to proceed the ERP cost analysis it is best to use the Total Cost of Ownership 
method which was developed by Gartner Group. When we use this method it is essential to 
take into consideration, not only the equipment software and implementation costs, but also the 
delay management development communication, support as well as the end user costs. Having 
done the advantage analysis and the costs evaluation it is necessary to analyze the investment 
return. Unfortunately, due to a dynamic character of ERP type of investments the most popular 
ROI method does not include the complexity of a company investment in ERP system. 

There are, however, a few methods designed to evaluate the profitability of the information 
technology  investments such as; Earned Value Added, Return on Management, Return on 
Opportunity,(modified) Total Benefits of Ownership (TCO) and Total Benefits of Ownership 
method .These methods include the effects which are, normally, hard to measure because the 
implementation of ERP involves the effects measured in money terms including the time and 
risk factor. Another element that should be taken into consideration is ERP system 
development plan which follows the implementation. Bearing in mind a dynamic development 
of ERS systems, it can  be assumed that the application of this system will never come to halt, 
nevertheless it will not take so much work. ERP planning along with a development of the 
company should include the new products development support with; multi company co-
operation, implementation of new logistic technology such as; data store, automatic 
identification, flexible production lines, monitoring and so on. 

The point is, however, that even cost evaluation process turns out be complicated. It is 
conditioned by the fact that the costs of software purchase, hardware, net installation with 
implementation and training can be determined but the problems arise when it comes to the 
evaluation of the real costs, in terms of work load necessary to maintain proper functioning of 
the organizational change, which may be different from what had been assumed before. It is 
also difficult to assess the costs that the company would have to bear due to the employee new 
system training. The ERP class evaluation method enables us to assess objectively the effective 
implementation of the system in the company. 
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5.1 Iwachnienko algorithm in the profitability assessment of the it implementation in 
ERP project within SME class company 

 
The company structural identification analysis model with the least  square method enables 

us to  evaluate economical effects of ERP implementation. So, the possibility of finding or 
selecting a model, that would indicate the relation between the indicators change and ERP 
implementation, is considered. The process of forecast involves defining what data should be 
forecast as well as determining the factors that would affect the data. In the course of 
profitability forecast for IT project realization a choice of the company profit comes as 
a parameter to be examined. 

In order to obtain a forecast it is necessary to have an access to the data from the past. The 
date which was used in this assessment come from 1999 – 2003. The data was collected  from 
the companies operating within SME sector where ERP system was applied and these 
companies belonged to ERP defined class group  (see ERP class system). The data was 
obtained as a result of the research which was carried out on the area of Lubuskie region, 
Poland. It made the identification of decision making model possible which bounds the 
selected indicators of ERP implementation effectiveness with ERP parameters (characteristics) 
along with the company parameters. The following data (indicators value) was collected;  
profitability of own capital – Rk (after tax profit/own capital), profitability of  turn-over - Ro 
(profit+foreign capital interest rates/total capital), turn over money flow – Pś (money flow/short 
term payments), assets profitability Ra ( profit after tax / overall assets), profitability of costs – 
Rk1 (total costs/turn over) , profitability of employment – Rz (profit after tax/ average 
employment) 

The sample of the data for the companies belonging to a defined class of companies  (see 
SME company class) ,which makes a part of the initial data  for the Iwachnienko algorithm, are 
shown in Table 2. The main area of study covers; sale, supply orders, service, accounting, 
human resources, and export sale. 
 
Tab.2. Sample data for the company group A  

 
Year Rk Ro Pś Ra Rk1 Rz Y (profitability in tyś 

PLN) 
1999 0,79 0,8 0,03 0,4 0,9 0,86 1564 
2000 0,84 0,85 0,03 0,38 0,95 0,63 1484 
2001 0,85 0,86 0,04 0,4 0,98 0,63 1627 
2002 0,86 0,88 0,04 0,4 0,96 0,62 1781 
2003 0,87 0,77 0,05 0,44 0,95 0,66 2060 

 
The data in table 2 is divided into testing and interactive data. 
 
Tab.3. Interactive data 
 

Year Rk Ro Pś Ra Rk1 Rz Y (profitability 
in tyś PLN) 

1999 0,79 0,8 0,03 0,4 0,9 0,86 1564 
2001 0,85 0,86 0,04 0,4 0,98 0,63 1627 
2003 0,87 0,77 0,05 0,44 0,95 0,66 2060 
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Tab.4. Testing data 
 

Year Rk Ro Pś Ra Rk1 Rz Y (profitability 
in tyś PLN) 

2000 0,84 0,85 0,03 0,38 0,95 0,63 1484 
2002 0,86 0,88 0,04 0,4 0,96 0,62 1781 

 
 

Setting up the structure for the object (company decision making model) with the parameter 
identification model of developed structure involves  a great deal of calculation , especially in 
the case of  the object high initial input number The complication that the calculation of the 
algorithm involves was greatly reduced by implementing GMDH method. This method was 
developed by A.G. Iwachnienko and it is known as Iwachnienko algorithm or  Group Method 
of  Data Handling This method came into existence as a result of combination of MNK Gauss 
optimalization theory and Goedl logical openness theory, which makes a completion of the 
Iwachnienko hierarchical synthesis procedure. The discussion which is carried out here 
concerns Iwachienko algorithms which enables to define its particular steps. 

 
Step 1. Identification 

 
Multilevel algorithm GMDH enables us to perform optimalisation synthesis of the 

mathematical model for a given class of the regression function and it can be used in evaluation 
criteria choice as well as the estimation quality assessment. Both elements of the algorithm are 
defined arbitrarily by the developer that is why modeling must be proceeded by an initial 
identification phase which allows for both defining the choice and the class of the solutions in 
progress. Taking into account a specific kind of the objects in question, along with  specific 
solution tasks( evaluation of the system implementation profitability for ERP defined class 
company), it can be assumed that the regression function takes a form of  two variables A 
particle selection of integers is carried out with the regularity criteria. 

 
Step 2. Defining population of particle model 
 

Developing an object model with GMDH algorithm is carried out in steps. At every step the 
population regression integer is being generated. Because it was established that each of them 
is a function of two variables, the polynomials are assigned to every possible pairs of 
arguments.  Their parameters are calculated using the method of the least squares ,that is, using 
the sets of equation formulas. It can be concluded that GMDH procedure is conditioned by 
a linear unit independence, which is a guarantee for the solution to be found. 

 
Step  3. Particle model selection 

 
Having generated the families of  regressive polynomial, a selection takes place of those 

which approximately fit in an interdependence under examination. Due to calculation 
assumptions, the restriction is assumed that the number of data (models) in a new population 
can not be higher than in the previous one. 
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Step 4 
 
For each population of particle solutions the lowest regularity criteria value is assigned (3). The 
steps 2 and 3 go through a loop until the value stops decreasing. It means that the optimal 
model was found which is an polynomial of regression for which the criteria has reached the 
lowest value. Its arguments are polynomials from the previous interaction (u),(v). 

 
So, for the object from Tab. 2 of the output x1,  x2,..., x6 and of one output  y  the  matrix X 
is made: 
 
 























=

62,4;0,96;0,0,04;0,4;00,86;0,88;
63,0;95,0;38,0;03,0;85,0;84,0

0,95;0,660,05;0,44;0,87;0,77;
,98;0,630,04;0,4;00,85;0,86;

86,0;9,0;4,0;03.0;8,0;0,79

X  learning data / testing   data 

 
columns 1,..., 6 represent independent variables x1, x2, ..., x6  and vector y  of the output value  

Tyyyy ],...,,[ 621= = [1564,1484,1627,1781,2060]. It is assumed that the columns of the 
matrix X are line independent The line represents the sub division into learning data (t = 1,2,3) 
and testing data (n = 4,5). The learning date will be used for an object model constructing and 
testing data for a particle model evaluating. 

 
In the first step, for each pair of  independent variables xp xq   p = 1, 2,..., 5,  q = p+1,..., 6 the 
polynomial is created approximating the overall form. 

 

y A B x C x D x E x F x xpq pq p pq q pq p pq q pq p q
* = + + + + +2 2  (*) 

 
which is called Iwachienko polynomial 

 
 

Polynomial factors (*) are assigned for t=3 learning observation using the method of least 
squares that is conditionals  

 

∑
=

=−=
t

i
iiR yyS

1

2* min)(  (1) 

where  
 iqippqiqpqippqiqpqippqpqi xxFxExDxCxBAy +++++= 22*  (2) 
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so for each pair of  independent variables there is – for x1  x2   
   
- for x1, x2 there is: 

121112
2
121211121212111212

*
1 xxFxExDxCxBAy +++++=  

222112
2
221221122212211212

*
2 xxFxExDxCxBAy +++++=  

323112
2
321231123212311212

*
3 xxFxExDxCxBAy +++++=  

 
- for x1, x2 x2, x3 there is: 

131223
2
1323

2
12231323122323

*
1 xxFxExDxCxBAy +++++=  

232223
2
2323

2
22232323222323

*
2 xxFxExDxCxBAy +++++=  

333223
2
3323

2
32233323322323

*
3 xxFxExDxCxBAy +++++=  

 
- for  x3, x4 there is: 

141334
2
1434

2
13341434133434

*
1 xxFxExDxCxBAy +++++=  

242334
2
2434

2
23342434233434

*
2 xxFxExDxCxBAy +++++=  

343334
2
3434

2
33343434333434

*
3 xxFxExDxCxBAy +++++=  

 
- for  x4, x5 there is: 

151445
2
1545

2
14451545144545

*
1 xxFxExDxCxBAy +++++=  

251445
2
2545

2
24452545244545

*
2 xxFxExDxCxBAy +++++=  

353445
2
3545

2
34453545344545

*
3 xxFxExDxCxBAy +++++=  

 
- for  x5, x6 there is: 

161556
2
1656

2
16561656155656

*
1 xxFxExDxCxBAy +++++=  

262556
2
2656

2
26562656255656

*
2 xxFxExDxCxBAy +++++=  

363556
2
3656

2
36563656355656

*
3 xxFxExDxCxBAy +++++=  

 
It is possible to obtain a forecast by the approach in the output vector Y . A company profit 

value is placed  in the following years, on the other hand, he approximate values from selected 
companies are placed in within X matrix. Due to this procedure the output parameters values 
can be determined, which is used for determining future profits for the company with a certain 
approximation. This approach will provide the effects if the following points will be assumed: 
− A company A is a static object with enough approximation company class  definition (only 

then the the advanced Iwachenko algorithm makes sense) 
− The polynomial makes a good mathematical model of the object. 
− The output parameters values do not change critically within a period of time. 
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Altogether there are 15 polynomials.  Each polynomial yi
*  is being evaluated for all the 

observation from the X matrix The values that are calculated are placed  in separate supporting 
columns of Z matrix. 
 

Z = 

















...;72006100;6500; 5253
0352090;...;31490;2050;
0063031;...;43420;2050,

 

 
In the second step, for each column j=1,2,...,15 of Z matrix an equality criteria is assigned 

from the formula: 
 

  r
y z

y
j

i ij
i t

n

i
i t

n
2

2

1

2

1

=
−

= +

= +

∑

∑

( )
      (3) 

Where: j = 1,…, 15 
 

The result is an estimation of the value of the proximal. So, 
 
R1= 2,34 R2= 5,68; R3= 3,25; R4= 6,54; R5= 7,8; R6= 3,08; R7= 9,25; R8= 4,33; R9= 5,44; 
R10= 6,8;   R11= 3,25; R12= 6,78; R13= 3,25; R14= 6,54; R15= 7,8 
 

In the third step, the selection of the best polynomials takes place – of the least r factor 
value.  If it is assumed that there is some stability in polynomial from Z matrix a selection of m 
column can be made, which are assigned to X matrix. In this way  the output data  become the 
input data  for the next generation process. 

So, in the following steps of the process we can come up with two polynomials with the 
least value of  r  factor: 
 

121112
2
1212

2
11121212111212

*
1 xxFxExxCxBAy D +++++=  

1211
2
12

2
111211

*
1 13,572210,69815,186439,668246,1433350,6901 xxxxxxy +−+−+−=

(u) 
242334

2
2434

2
232434233434

*
2 34 xxFxExDxCxBAy +++++=  

2423
2
24

2
232423

*
2 435643212394532125434800 xxxxxxy +−+−+−=        (v) 

 
The *

1y , *
2y  polynomial arguments make up the initial signals  for the next polynomials as 

a result of each step we have  a set of elements  from which those that make a modeling of the 
object in the worst way are rejected. The regularity criteria is used to determine an error of the 
proceeded neuron which has been already learned. On this basis of the decision id made as far 
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as the neuron inclusion or exclusion is concerned. In order to complete  each step of  GMDH 
network synthesis it is necessary to check the optimalisation criteria: 

 
Q min = Rmin     (4) 

 
In this way the process of  network evaluation is carried out until the value of the criteria 

increases. After the process  is finished the best polynomial from the previous generation is 
selected. The result of the algorithm is the polynomial which is a model of the object. 

So, in the three following steps the following values are obtained: 
 
Qmin1  = 2,34 
Qmin2 = 1,88 
Qmin3 = 2,03 

 
The second layer is the optimal layer  that terminated the GMDH network synthesis process   

(see Fig.3) 
 

 
Fig.3. Graphical representation of GMDH network synthesis process 

 
As a result (according to learning data) the decision making model for the company is 

obtained which encompasses (after rejecting  the sequence of interactions that are defined  by 
indicators of the company) the following indicators of  (u) value for profitability of the 
company turn-over, and indicator (v) which is the indicator for profitability of the company 
costs. 

uvFvEuDCuBAy v 1
2

1
2

1111
** +++++=  

uvvuvuy 56002500215005400125005480** +−+−+= − , 

where: 
u- stands for turn over profitability indicators  
v- stands for costs profitability indicator  
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For the testing data set the same procedure, which is for learning is carried out. As a result 
of the following calculations  we come up with this final model: 

uvvuvuy 67002500213005430122504876*** +−+−+= −  

 

 
 

Fig.4. Profit value forecast in the company of SME sector 
- the results of the project IT implementation 

 
As a result of Iwachnienko algorithm application the polynomial is obtained for a des-

cription of the company profitability. 
In conclusion the decision model, which was under examination, binds the selected 

indicators of effectiveness of SME implementation with the parameters of a given  ERP system 
and the parameters of the company as such, which introduced this system. This restriction 
makes the decision making process simple and brings it to some kind of pattern of the 
restriction propagation (chosen decision making indicators of implementation for the ERP 
system under examination that is; turn-over profitability value and profitability value). 

The main problem that involves decision making process, which is understood as a problem 
of such an ERP system selection that would guarantee the improvement of the indices 
previously determined by the user, involves the ERP implementation with the research method 
that would define the efficiency of a given implementation. The selected measures enable us to 
proceed monitoring of a group of companies that are similar in relation to the user`s demands 
and also gives way to the development of ERP group system which would meet the required 
demands.   

It means that, for some companies, the assessment of the effects which ERP would bring 
can be done on the basis of previously defined indicators and the experience of those 
companies which have already applied ERP integrated information system. 

Profit value forecast in the company of SME sector. 
 The results of the project IT implementation 
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Structural identification of the company analytical model using the least squares method 
enables us to evaluate the economical effects of ERP implementation In the research to follow 
it is planned to develop identification model for a chosen class  consisting of many sub-models 
that would set out the overall structure in the area of a company functionality along with the 
information bank containing particular database as a result of identification.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.5. Procedure for ERP evaluation 
 
 
In order to illustrate the procedure supporting a decision maker (Fig. 5) let us consider the 

SME that is about to make decision concerning the introduction of ERP system.   

Defining the class of the small and medium-
sized enterprises (SMEs) 
- The company functionality -  F {F1, F2, … Fn} 
- The business processes  –  P {P1, P2, … Pn} 
- The indicators value –  W {W1, W2, … Wn} 

Defining the class of ERP system  
- The system functionality – F’ {F’1, F’2, … F’n} 
- The business processes orientation  

(comprehensive information service of key 
economic processes)  P’ {P’1, P’2, … P’n} 

- The cost of ERP system implementation -  
K’ {K’1, K’2, … K’n} 

- Independence of hardware platform- N 
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system directory, 
ascribed to SME

The  ERP system directory S  {S1, S2,…, Sn,} 

S = {Ø} ? Stop 

Consider the Si 

The decision model 
(Least squares 
method) 

Stop Do the requirements 
{W1, W2, … Wn} 

hold?

YESNO 

YESNO 

S’ := {S \ Si } 
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Consider the  company A (the object), that belong to the companies class (See company 
class -K), that is about to make decision concerning the introduction of ERP system. The main 
areas of the company correspond to following functions supporting: the sale, the supply, long 
to the orders scheduling, the service, the accounting, human resources management, 
export/import transactions (Fig.1).  

The ERP implementations can be concluded that the company will receipt the system 
described to company’s needs and budget.  The finally decision  is connected with effects of 
the system implementation. The presented method enables us to make the Decision Support 
Systems -  the decision model binding the selected indicators of effectiveness of SME 
implementation with the parameters of a given  ERP system and the parameters of the 
company as such, which introduced this system. In order to illustrate this problem let us 
consider a particular steps of the procedure supporting a decision maker. 

 
1. Defining the company A: 

 the company functionality – F ={F1,= the sale,  F2 = the supply, F3 = long to the orders 
scheduling, F4 = human resources, F5 = the accounting} 

 the business processes - P={P1  = sale preparation (contract registry)} 
 The indicators value– W =  {W1 = profitability of turn over money flow, W2 = 

profitability of costs } 
 

2. Defining the class of ERP system ascribed to company’s  needs: 
 the system functionality – F’= {F’1= the sale book, F’2 = the task book, F’3 = the 

means of payment, F’4 = the human resources , F’5  = the sale, F’6 = the analyze, F’7 = 
the warehouse} 

 The business processes orientation (comprehensive information service of key 
economic processes - P’={P’1 = the list of turn over money flow, P’2 = Defining the 
sale paper, P’3 = The Price list-set up and update, P’4 = using of the cost method: 
FIFO, LIFO, AVCO, QUAN} 

 The cost of ERP system implementation - K’ ={K’1= 30 tyś PLN } 
 Independence of hardware platform – N = {the hardware platform = Microsoft SQL 

Serwer, Microsoft Windows} 
 

3. Chosen the ERP systems ascribed to company’s  Needs from date base of ERP system 
directory (See the ERP class): 

 Pro Alpha 
 Comarch Opt!ma CDN 

 
4. Using the decision model binding the selected indicators of effectiveness of SME 

implementation with the parameters of a given  ERP system and the parameters of the 
company as such, which introduced this system  
 
The main problem in responding to the question whether a given ERP will guarantee to 

obtain the assumed level of a SME performance index for assumed costs and existing 
limitations or not – is the presented like the decision problem. In order to illustrate the 
possibility of answer let us consider the situation: the problem considered regards of chosen the 
ERP system objective and of assessment of effects of the system implementation.  
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The decision model:  

uvvuvuy 67002500213005430122504876*** +−+−+−=  

where: 
u-  profitability value indicator ( profit/total capital),  

      v- profitability value  ( total costs/turn) 
 
which has been defined enables us to carry out an  assessment of the profitability value 
indicator connected with realization of ERP implementation. This model is a synthetic 
indicator of effectiveness that consist of certain particle indicators ( u- turn-over profitability 
value indicator ( profit/total capital) , v- profitability value  ( total costs/turn-over) (See Tab.3): 
 
Tab.5. Financial date (company A) 

 
Time 

(Financial date) 
profitability  
(in  tyś PLN) 

Total capital 
(in  tyś PLN) 

Total cost 
(in  tyś PLN) 

Tur-over 
(in  tyś PLN) 

31.12.2000 42,35  169,62 3590,26 3620,68 
31.12.2001 56,91 196,11 3752,03 3822,29 
31.12.2002 190,21 329,40 3980,41 4215,24 
31.12.2003 235,05 374,25 3995,49 4285,68 
31.12.2004 276,75 415,94 3520,86 3862,53 

 
 

 
 

Fig.6. Profit value forecast in the company of SME sector  
- the results of the project IT implementation 
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The decision making model which has been defined enables us to carry out a re assessment 
of the ERP class implementation. This model is a synthetic indicator of effectiveness that 
consist of certain particle indicators ( u- turn-over profitability value indicator ( profit/total 
capital) , v- profitability value  ( total costs/turn-over). The precisely defined indicators are 
ascribed to this model, which allows us to define potential values of these parameters after the 
system has been implemented. So, on the basis of the data (see Tab.5 ) the function, which 
normalize the indicators u, v -assigned to the decision making model, is introduced. 

 
 

 
 

Fig.7. Multi-criteria ERP system  of effectiveness assessment 
(based on two parameters) 

 
An increase in the turn-over profitability value can be clearly seen and a decrease of costs  

profitability after the ERP system has been implemented. The results of the diagnosis for the 
profit value are shown in Chart 4.  It is essential to  point out that this method does not require 
any result interpretation because the decision making model (***) includes this mechanism. It 
is also important that it allows to carry out an objective system effectiveness assessment 
Decision making model is contracted on the basis of the knowledge data base. It includes 
a complex information about all the processes which could be observed  while the date base 
was created , so both examples of successful and unsuccessful ERP system implementation are 
included. So, on the basis of the decision making model a forecast of a defined indicators value 
is introduced to the company A.{turn-over and cost profitability).  As a result, the company A 
must make a decision as far as the purchase of the ERP system is concerned. This system is 
defined as Alpha, Cormach Optima CDN, based on value forecasting. 

ERP system – implementation effects forecast  on the basis of selected indicators it is 
a hybrid type of experimental planning technique which combines generic method with 
regression analysis. 
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The concept which has just been introduced draws upon the the experience of the 
companies which introduced the system The application of empirical knowledge enabled the 
application of Iwachnienko as a modeling tool. It made the automatic synthesis possible, which 
is characterized by  high accuracy of estimation. The integration of all the processes in the 
expert system environment makes it possible to use the genetic observation method as 
a diagnostic device ,which is a n effective supporting tool.  

 
 

6. CONCLUDING REMARKS 
 

The procedure which has been introduced in this paper gives more possibilities in the area 
of  profitabilities of the IT projects in progress This approach seems to be, apart from 
a common calculation of the investment profitabilities, an excellent tool for systems 
economical analysis he model which has been discussed will be assessed in the research to 
follow ERP system class is also defined in terms of the similarity of the business support 
processes  The decision making model which has been suggested connects selected factors of 
SME implementation effectiveness with the characteristics of ERP system and the parameters 
of the company. Which enables to asses the IT project profitability In consequence this method 
allows for the evaluation of the system implementation. 

The research which is in progress  is focused on the development of the SME knowledge 
database which would be similar in terms of functionality fields as well as defined user's needs. 
A decisive nature of an undertaken problem imposes  the structural model of identification.  
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