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Abstract Artificial Neural Network (ANN) is widely used in In developing the best prediction model for ERP systems
business forecasting. ANN is a powerful forecasting tool. It is implementation success, this study applied the Anddel.
suitable for solving complex problems. Recently, ANN has been \we ysed an ANN method to compare the performance of
applied in many varieties of business decision making, such as, .oq gifferent models: ANN, Multivariable Discriminant
bankruptcy forecasting, customer churning prediction, stock Analysis (MDA), and Case-b,ased Reasoning (CBR). The

price forecasting, business process innovations, and systems . )
development. In this study, we investigated the usefulness of the FeSultof this researchshoweda moreaccurateforecasting

ANN model in forecasting success when implementing modelof the ERP systems operation for a compalmythis
Enterprise Resource Planning (ERP) systems. We used an ANN result guidelines for successful ERP system implementation

method to compare the performance of three different models: gnd operatiorare indicated folERP project managers and
ANN, Multivariable Discriminant Analysis (MDA), and CEOs

Case-based Reasoning (CBR). Experimental results show that This paper consists of five sections, including the

the ANN approach is a promising method for forecasting . . . . .
successful EpF?P implementa?ion g 9 introduction. Section Il introduces the basic concept and

business application of ANN. Section Il proposes the
Keywords ERP, ANN, MDA, CBR, forecasting, decision ANN approach for forecasting a successful implementation
making. of ERP systems and describes the research design and

experiments. Section IV summarizes and discusses the
results. In the final section, conclusions and limitations of
I. INTRODUCTION this research are presented.

In order to forecast problems more accurately in
management, afrtificial Neural Network (ANN) model has Il. Research Background
been applied imany varietiesof business decision making ANN is widely used in business forecasting. ANN is a
[5], [8], [9], [12], [13], [15]. For example,ANN is widely  powerful forecasting tool. It is suitable for solving complex
used by companies forforecastingbankruptcy, customer problems. ANN consists of an input layer, a hidden layer, and
churning, and/or stock price forecasting. In this study, ANMnN output layer. It has a processing element, which is modeled
is applied for solving problems in forecasting a successfah neuron function as a basis. Linkage weighting between the
implementation of Enterprise Resource Planning (ERPyocessing elements can be calculated through the circulation
systems. of the input layer, the hidden layer, and the output layer.

Themost frequentlysedactivationfunctionis the sigmad

We have developed a template for the performandanction in ANN. The advantage of using ANN is that it
measurement of an ERP systems implementation basedpsavides the best result for defining the relationship between
prior studies of related ERP systefd$, [2], [3], [4], [8], independent variables and dependent variables.
[13]. The template is composed of the following four ANN is an algorithmic theory of machine learning
components: that project planning, AS IS process desifnitating human brain activity based on its experiences and
and analysis, TO BE process design and analysis, and ElRewledge. In 1943, McCulloch and Pitts presented the first
systems development and operation neuron model. In 1949, the Canadian psychologist Hebb

suggested systematic rules in controlling linkage intensity.
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ANN was then applied in diverse fields. In 1958, Rosenblationsultant practice, ERP expert
showed the ANN algorithm. practice etc

Although problems in systematically determining the hidden Table 1.CSF of ERP planning
layer, the learning rate, and over fitting and under fitting exist
with ANN [3], despite these minor problems, ANN seems to
offer superior performances over the logistic regressiomn
analysis or MDA [8], [11]. Therefore, ANN is applied in
many varieties of business decision making, such &
bankruptcy forecasting, customer churning prediction, an
stock price forecasting. ApplicatioasearchusingANN has
beendiversefor alongtime.

For example Fletcher andCoss[5] who used ANN in
forecastinga bankruptcyof a corporatiorprovedthat ANN
performed better inforecastingthan logistic regression
analysis did.Tam, Kiang [9] also verified that ANN is
superiorin forecastingthe bankruptcyof a bank. Recently,
many research studiearein the processof using ANN to
improve the performance of forecasting with fuzzy
membershipfunction, genetic algorithms, and case-based
reasoning.Yang et al. [12] have proved that probabilistic
neural networks using neural networks in forecasting a
bankruptcyare more usefuthan the existing simple back
propagationneuralnetwork or MDA. Roy [16] proposed a
stock classification model using neural networks. Lam [17]
demonstrated the usefulness of neural networks as efinition. TO BE application analysis
post-processing model for improving forecasting system définition TO BE 10. TO BE
performance and for explaining the performance logic tomfrastructure def}nition TOBE organization
managers. Walczak [18] applied a neural network in theorganization structure &efinition, analysis
prediction of future currency exchange rates. TO BE task definition, TO BE

In this study, we applied the ANN model for predicting the
successful implementation of ERP systems.

Factors of ERP Systems Feature Name of

implementations CSF

S IS process definition, AS IS5. AS IS process

process analysis, task anchnalysis

business problem analysis an@. AS IS system

design, task standardization levehnalysis

measurement, AS IS applicatiory. AS IS

analysis, D/B, S/W, H/W, N/W organization

analysis, AS IS organization andnalysis

task analysis, culture analysis,

best practice benchmarking

Table 2.CSF of AS IS process

Factors of ERP Systems Feature Name of
implementations CSF
gap analysis of AS IS process an®. TO BE process
TO BE process, TO BE process analysis
definition. TO BE data model 9. TO BE systems

performance definition
Table 3.CSF of TO BE process

[ll. The Research Design and Experiments

Factors of ERP Systems Feature Name of
implementations CSF

IT structure detail design and 11. ERP systems

In this research, we analyzed ERP system articles, and theimalysis, level setting of business design and
found relevant research variablgg, [2], [3], [4], [8], [13]- supporting system, database, programming
The 13 independent variables were established as the ERRerface, data transformation, 12. ERP systems
systems implementation process using the Critical Successgdd-on program, back up of data testing
Factors (CSF) method through in-depth interviews with 15and database, recovery strategy, 13. ERP systems
ERP specialists [14]. The ERP systems implementatiomanual, test of module function, operation and
process is comprised of the following 13 variables grouped imnteraction test among modules, maintaining.

A. Research Data

4 component parts <Tables 1, 2, 3, and 4>: integrated testing of total system,
real time service system, new
Factors of ERP Systems Feature Name of system monitoring, operation
implementations CSF authority planning about multi
project purpose, project period, 1. project purpose users, cost and profit analysis of
project scope, project method  and scope systems operation, education of
definition, performance planning, 2. project period and _maintain, repaired etc
budget planning, project resourcebudget planning Table 4.CSF of ERP development
allocated role, project team 3. project team and

The first component, ERP project planning, is composed of
project purpose and scope, project period and budget
planning, project team and properly allocated role, and
project output reporting and control. The second component,

setting, project schedule planninggllocated role
team leader quality, project step 4. project output
output, seminar and reporting, ~ 'eporting and
constltant nractice. FRP exnert __control
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AS IS process design and analysis, is composed of AS fig-point Likert type scale.
process analysis, AS IS system analysis, and AS IS

organization analysis. The third component, TO BE process
design and analysis, is composed of TO BE process analysig,' CBR

TO BE systems analysis, and TO BE organization analysisCBR has some characteristics that distinguishes it from the
The fourth component, ERP systemdgvelopment and other Artificial Intelligence (Al) techniques. CBR is able to
operation, is composed of ERP systems design an@iodify or adapt a retrieved solution when applied in a
programming, ERP systems testing, and ERP systefi§ferent problem-solving context. CBR uses the k-Nearest

operation and maintaining. Neighbor (k-NN) method for finding similar cases. The
popular method [formula?] of k-NN is Euclidean distance, as
Feature Data  Mean S.D. follows.
1 108 3.4259 .90898
2 108 3.3148 97298 AX. V)= J ; wx,—w )"
3 108 3.4167 .98707 =1
4 108 3.3333 .93729
5 108 33611 93187 Where d (X, Y) is a distance X and Y, | and j are the
6 108 3.3704 91297 values for attribute® andy in the input and retrieved cases,
7 108 3.4074 92763 p is the number of attributes; ig the importance weighting
8 108 3.3981 95643 of the attributesx andy. In this study, CBR uses 1-NN
9 108 3.5000 94226 algorithm for the total holdout data set.
10 108 3.2407 .91580 D. MDA
11 108 3.3519 .98886
12 108 3.3426 1.04266 In this study, an MDA model is used as a benchmark. In
13 108 3.3056 99022 building the MDA model for predicting successful ERP
Table 5.Descriptive Statistics systems implementations, we need to forecast a precise

cut-off value showing a clear distinction between samples. An
MDA is a useful technique for forecasting ERP systems
Survey questionnaires to measure the independent dhfhlementations. An MDA function is represented as follows.
dependent variable were employed to target Small and
Medium sized Enterprises (SMEs) using ERP systems. Each
independent and dependent variable question was assess 7 = WX, + X, ATt + 5.7,
using a 5-point Likert-scale format. The dependant variables
measured Information System (IS) quality, informatioRyare 7 scores refer to a discriminant score, and W

quality, task efficiency, and decision support. Fofeglresents cut-off values. Z and Xs indicate dependent and

forecasting purposes, the dependent variable was set ajn4enendent variables respectively. Statistical analyses were
for the success of ERP implementation and '0' for the failugg)ne using SPSS version 11.0.

of ERP implementation .
This survey was administered from August through
September 2002 to ERP systems managerSMEs The ANN

surveys were collectedon-line from a surveywebsite  This study compares the performance of ANN and those
supported by the Small Business Corporation (SBC) @k CBR and MDA methods. ANN uses various components
Korea, a national organization. —Of the 174 survey§ch as input layers, hidden layers, and output layers. Since
collected, data from 108 were used famalysisafter the design of ANN is rather close to an art, its performance

discardingnsufficiently answeredurveys. The forecasting g dependent on the levels of hidden layer numbers, hidden

descriptive statistics> According to Hornik [7], controlling only a hidden layer
number and hidden node number, we can have satisfactory
B. Research Methods results on the classification problem. Due to the small data

set, we control the hidden layer number of ANN as 1 in our

This research has compgred the performance of f.orecasn%eriment (hidden node numbers are 8, 16, 32, and 64). In
a successful implementation of ERP systems using AN o . . .
addition, we use the basic option of Neuron Intelligence

CBR or MDA models, as mentioned e_arller. The ratio for th oftware, online back propagation algorithm, the learning
training data set and holdout data set is 80:20 for the test. & is 0.1. and momentum is 0.1.

results consist of 86 of the training data set and 22 of tlge ’

holdout data set. This research did not employ linear scalifdggden Node 3 16 30 64
because the research data were already normalized by ™M@ 3ining Data _ 98.65% 08.65% _ 98.65%  98.65%
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Holdout Data 94.12% 94.12%  94.12%  94.12%[2] Celeste See Pui Ng, “A Decision Framework for
Table 6_F0reca5ting performance of ANN Enterprise Resource Planning Maintenance and
Upgrade A Client PerspectiveJournal of Software
Maintenance and Evaluation: Research and Practice,
IV. Result (1), pp. 432-468, 2001
The prediction performance of ANN, CBR and MDA [3] Christina Soh, Sia Siew Kien, and Joanne Tay-Yap,

. . . “Cultural Fits and Misfits: Is ERP A Universal
models arecomparedn this section.As shown in Table/ . S
1 ') -
ANN achieveshigher prediction accuracythan MDA by ggg,gmn.,Commumcatlon of ACM(43), pp. 47-51,
21.42%for theholdoutdata.ANN achievesigherprediction

[4] D. Gefen, “Nurturing Clients' Trust to Encourage
accuracy than CBR by 16.836 for the holdout data. Engagement Success during the Customization of ERP

According to this experimental resyltthe forecasting Systems”Omega (30), pp. 287-299, 2000
performance®f our ANN model outperform CBR and MDA [5] D. Flecher and E. Goss, “A Comparative Analysis of
models Artificial Neural Network using Financial Distress
Prediction”, Information and Managemen{24), pp.
Model CBR ANN MDA 159-167, 1993
Training Data - 98.65% 88.40% [6] D. O. Hebb, The Organization of Behavior: A
Holdout Data 77.27% 94.12% 72.70% Neuropsychological Theoriew York: Wiley, 1949

Table 7. Best forecasting performance of CBR, ANN, MDA[7] K., Hornik, “Approximation Capability of Multilayer
Feedforward Networks”Neural Networks (4), pp.
251-257, 1991
- [8] Jaideep Motwani, Dinesh Mirchandani, Mani Madan,
A' T and A. Gunasekaran, “Successful Implementation of
ERP Projects: Evidence from Two Case Studies”,
International Journal of Production Economjd&’5),
pp. 83-96, 2000
| [9] K. Tam and M. Kiang, “Managerial Application of
' : - Neural Networks: The Case of Bank Failure
Figure 1. Hit ratio of ANN after 500 training iterations Predictions”,Management Sciencé38), pp. 926-947,
1992
[10] W. S. McCulloch and W. Pitts, “A Logical Calculus of
the Ideas Immanent in Nervous ActivityBulletin of
Mathematical Biophysics5), pp. 115-133, 1943
[11] R. Wilson and R. Sharda, “Bankruptcy Prediction using
Neural Networks”Decision Support System(d1), pp.
. 545-557, 1994
V. Conclusion [12] Z. R. Yang, M. B. Platt, and H. D. Platt, “Probabilistic

In this research, we suggested an ANN model to forecast Neural Networks in Bankruptcy Predictiolournal of
a successful implementation of ERP systems. The result Businesesearch(44), pp. 667-674, 1999
showed that our proposed model, the ANN mode[,l?’] Y. V. Everdm_gen, J. V. Hlllegersberg_, and E. anrts,
outperforms CBR and MDA models. The result is very  E=RP Adoption by European Midsize Companies”,

significant in that ERP project managers can better contrgl  Communication of ACM43), pp. 27-31, 2000
ERP system projects with this model. [14]J. F. Rockart, “Chief Executives Define Their Own Data

However, this research has some limitations. First, the IVe€€ds”Harvard Business Revie{b7.2), pp. 238-241,

experimental data sample is small. Therefore it is necessary to 1979 . o
collect more samples from various-sized companies usi ] W. Susan Palo_csay_ and M. Marion White, “Neural
ERP systems. Second, the variables for measuring the Network_ Mod_elmg In Cross—CuI_turaI Re.seamh: A
implementation of ERP systems were used with restricted ~COmParison with Multiple RegressiorDrganizational

ERP project variables. Therefore, it is necessary to condyct Researc“h Meth_?_d_$7|.4), p”p 389-399, ZkOOf ificati
more studies using a greater variety of variables for mort2! P- Roy. "An Artificial Intelligence Stock Classification
applicability. Model”, Journal of American Academy of Business

(7.1), pp. 36-41, 2005
[17]M. Lam, “Neural Network Technique for Financial
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Accordingto thisresearcloutcomeusingANN to forecast
a successful implementation &RP systemss the best
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