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Abstract. Requirements elicitation (RE) phase is very critical and crucial to the success of IS 
projects in telecommunication sector. Unfortunately, this phase of IS projects development is 
susceptible to a large degree of errors, affected by key factors embedded  in the applied 
communication techniques, which results in a requirement conflicts that widen the gap of what is 
being build and what is being desired by the stakeholders. The aim of this paper is to present a 
Requirements conflict resolution and communication model to address the lack of a systematic 
mechanism to quantify the communication obstacles and to classify the requirements conflicts in 
the RE phase. The proposed model will introduce the conflict detection and resolution mechanism 
based on the normalized cross correlations function (NCCF), standard deviation (SD) and the 
standard error (SE) functions to detect and quantify the conflicted requirements based on the 
calculation of the requirements correlations and accuracy. The proposed model will overcome the 
reoccurring issues of the requirement elicitation phase. 
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1. Introduction 

   Communication is at the heart of requirements elicitation, for without effective communication 
between the stakeholder and the analyst, requirements will not be elicited properly [2]. As such  
Communicating requirements is significantly important to any successful implementation of 
software [3]. Communication as a model can be explained as the interchange, of the needs and 
wants of the stakeholders’ community in an oral mold for a technology solution derived from the 
collected requirements. The large dependency of the elicitation process is placed on the human 
factor; which adds and undesired complexity to the requirement process. The technology 
community “requirement engineering” and the stakeholder are generally coming from a different 
background, mostly they bring different perspectives to the requirement elicitation process, the 
views of both requirement engineering and the stakeholder can be skeptically different. Thus, 
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skepticality can blur the desired system definition because what is being captured by the 
requirement engineering will not reflect the stakeholder views of the system. 
(Lyytinen and Hirschheim [4] categorized system failures into four types into four sorts: 
correspondence; process; collaboration; and desire. Barring the main type of failure from her 
investigation), (Macaulay [5] recognized five potential reasons for the three outstanding sorts of 
failures, displayed in order of affect: Poor correspondence among the individuals (process, 
communication, desire), absence of proper information or shared getting (collaboration, desire), 
improper, inadequate or off base documentation (connection, desire), absence of an efficient 
(procedure) and poor administration of individuals or assets). 
 

2. The Requirements Conflict Resolution and Communication Model
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Incomplete, inappropriate and conflict requirement has a vital role in the success of the 
requirement elicitation; there is a need to methodological approach to quantify these major issues 
that greatly affects the success or failure of requirements elicitation process to enable a higher 
level of shared understanding between the system analyst and the stakeholder for a better 
requirements outcome. 

The current researches on the requirement elicitation issues focuses on different problem domains, 
and there is almost no unified framework to systematically guide the requirement engineer through 
the whole elicitation process. In the research studies, the importance of the proper communication 
and shared knowledge between the system analyst and the stakeholder were considered as vital but 
few solutions were provided for the problem, mostly coming from psychology and cognitive 
background. There is such a need to make sure that the gathered requirements have completeness 
sense and coverage of all the system or software aspects. Thus, there is a need to design a 
mechanism to quantify the communication obstacles arising in the course of the elicitation process 
and to detect and classify the requirements conflicts.    
 
The proposed model Figure 1 will develop a more robust elicitation framework to help both the 
analyst and stakeholder in achieving a higher shared knowledge level through a proper 
communication repairs and produce a conflict free requirements that will satisfy the stakeholder 
needs in the intended system or software. A model that delivers complete, appropriate, clear, and a 
conflict free requirements, through refining and filtering process function. 
The proposed model will help stabilizing the requirement elicitation process and contributes to the 
success of many projects. 
 

2.1 Model attributes  

The proposed model starts with a pre scan of the designated stakeholders to classify their technical 
background to facilitate the mean of communication language (formal / informal). The system 
analyst is more technical oriented; the use of formal technical language might not be understood 
by the stakeholder, which could cause a miscommunication (ambiguity). To overcome this 
shortcoming, the model pre scan classifies the stakeholders and selects the proper communication 
mode (formal / informal) Table 1, to be referenced by the analyst during the elicitation session. 

Table 1. Stakeholder preference 

Stakeholder type Category  

Stakeholder who is technical aware  Formal 

Stakeholder who is not technical aware Informal 
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2.1.1 Matching the methods 

 
The matching process links the elicitation technique to its fitting knowledge transfer method. The 
model will inject the selected elicitation technique in play with the proper transfer method selected 
from the pool as it stated in Table 2. 
 

Table 2. Knowledge transfer method 

Technique Knowledge transfer method 

Interview (unstructured) Documentation   -   Storytelling 

Interview (Structured) Documentation   -   Storytelling 

Task analysis Documentation 

Card Sorting Documentation 

Surveys Documentation -   Knowledge Networks 

Protocol analysis Documentation – Storytelling 

Repertory grid Documentation 

Brainstorm Documentation - Legacy Development Plans 

Nominal Group Technique Documentation – Storytelling 

Observation Documentation - Job Shadowing 

Prototyping Documentation - Lessons Learned 

Focus Groups Documentation - Storytelling 

JAD workshop Documentation - Education and Training 

Scenario analysis Documentation - Education and Training 

 
 



5 
 

Cmformal

Cminformal 

St

Ti

Kt

St = { Si cmi } 

Ti ={ ti , ktmi } 

R

Rs {Ti ( St,Si (Cmformal, ,Cminformal)) ktmi}. 

Figure 2.  Communication model multiplexer 

Some elicitation technique can not employ communication modes e.g., task analysis and survey 
technique, in this case the model needs to dictate the inputs so it does not select any of the 
communication mode parameters, hence the model employs a multiplexer with technique Ti as a 
selector for the two inputs of communication mode Cm (Cmformal, ,Cminformal),  depending on 
the value of the Ti the multiplexer can only select the techniques that are communicative in nature. 
The model will direct the system analyst St to specify the optimal method to initiate the two way 
communication with stakeholder {Si} with the specified reference of the communication mode 
{Cmi} and the technique Ti will be set all the its corresponding knowledge transfer method Kt as 
its been showed in the Table 2, Ti ={ ti , ktmi } is for every technique to operate through a specific 
knowledge transfer method to make the most of requirement elicitation and to acquire a complete 
requirement frame. As such St = { Si cmi } AND Ti ={ ti , ktmi }  to be an input OR  with the R. 
The logic behind that is probability of encountering resistance. 

F. Phase #2 Conflicts detection & Resolution   

Requirements are information’s. The system analysts already have a perceptual concept on the 
desired system, but they still keep in their mind that they are building a system that suites the 
stakeholders wishes, as such they value their stakeholder’s involvement. The transformation of 
requirement to values starts at the beginning of the project, where the system analyst designs the 
main elements of the system as the following example of billing system: 

Requirement: Analyst: Stakeholder: {Data Input and Verification, system functionality, Tracking 
Payments, Security, Interface, Storage, Data Output}. Rx:Stx:Sx { c1, c2, .., cn } 

This template will be amended during the elicitation process to unify the requirements pattern, and 
the sub elements will be considered as classes that represent the system.  As its been illustrated 
above the analyst already has a perceptional system design in which he or she sees fit based on the 
project goals and objectives, as such the model will rely on the analyst judgment to evaluate these 
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classes based on their convincing argument, the classes will have a percentile values requirements 
output given by the analyst for each class based on the analyst judgment as follows:  

Requirement 1: analyst 1: stakeholder1: { c1- 90%, c2-70%, .., cn } 
Requirement 1: analyst 2: stakeholder2: { c1- 90%, c2-40%, .., cn } 
Requirement 1: analyst 3: stakeholder3: { c1- 80%, c2-60%, .., cn } 
Requirement 2: analyst 1: stakeholder1: { c1- 40%, c2-10%, .., cn } 
Requirement 2: analyst 2: stakeholder2: { c1- 50%, c2-40%, .., cn } 
Requirement 2: analyst 3: stakeholder3: { c1- 88%, c2-60%, .., cn } 

Every requirement output will have the Rx:Stx:Sx { c1, c2, .., cn } values for variable number of 
stakeholders, these values represent the elicited classes. These classes represent a small portion of 
the desired system; this pattern will be established for all the elicitation techniques, to allow the 
model to compare these classes separately and individually.  

The model starts to calculate the correlation for the requirements sets of the same elicitation cases 
that has different contributors such as system analysts 𝑺𝑺𝑺𝑺  and stakeholders Si using the 
normalized cross correlations function (NCCF).  As such Requirement 1 set will be represent 
three different system analyst elicitation case as follows: Stx, Sty and Stz .   

a. The normalized cross correlations function (NCCF) 

 
  𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑥𝑥𝑥𝑥   𝑥𝑥⨂𝑥𝑥 = ∑ 𝑺𝑺𝑺𝑺𝑺𝑺[𝒄𝒄]  𝑺𝑺𝑺𝑺𝑺𝑺[𝒄𝒄]N−1

n=0

�∑ 𝑺𝑺𝑺𝑺𝑥𝑥2[𝒄𝒄]  ∑ 𝑺𝑺𝑺𝑺𝑦𝑦2[𝒄𝒄]  N−1
n=0

N−1
n=0  

 

Equation 1: The normalized cross correlations function (NCCF) 
 

The function will start to calculate the correlation between the classes c set in𝑺𝑺𝑺𝑺𝑥𝑥⨂𝑺𝑺𝑺𝑺𝑥𝑥, classes set 
in 𝑺𝑺𝑺𝑺𝑥𝑥⨂𝑺𝑺𝑺𝑺𝑧𝑧 and the classes set in 𝑺𝑺𝑺𝑺𝑥𝑥⨂𝑺𝑺𝑺𝑺𝑧𝑧. As a result the requirements sets with such a higher 
similarity value will be classified as a conflict free requirement due to the resemblance of the 
requirements content.  The requirements set with lower similarity values will be processed for an 
in depth inspection using the Standard error (SE) function to calculate the margin error between 
the elicited requirements sets classes. In order to get the Standard error (SE) value, the model will 
need to calculate the Standard deviation (SD) values of the requirements sets.  

b. Standard deviation (SD) 

The formula for the sample standard deviation is: 
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       𝛔𝛔 = �∑ (𝒄𝒄i−𝒄𝒄�)𝟐𝟐𝑵𝑵
𝒊𝒊=𝟏𝟏
𝑵𝑵−𝟏𝟏

 

Equation 2: Standard deviation (SD) 

Where  {c1,c2,..cn }of the Rx:Stx:Sx are the observed values of the sample items,  𝒄𝒄� is the mean 
value of these observations, and N is the number of observations in the sample and σ is the 
standard deviation, which will be calculated for the classes of the same requirement dataset as the 
following pattern: 
 
Requirement 1: analyst 1: stakeholder1: {c1}                   Requirement 2: analyst 1: stakeholder1: 
{c1} 
                                                                  {c2}     set 1                                                                 
{c2}            set 1      
                                                                  {cn}                                                                                     
{cn} 
 
 
 Requirement 1: analyst 2: stakeholder2: {c1}                   Requirement 2: analyst 2: stakeholder2 
:{c1} 
                                                                 {c2}     set 2                                                                 {c2}            
set 2      
                                                                 {cn}                                                                                     
{cn} 
 
Requirement 1: analyst 3: stakeholder3: {c1}                   Requirement 2: analyst 3: stakeholder3: 
{c1}  
                                                                 {c2}     set 3                                                                 {c2}   
set 3      
                                                                 {cn}                                                                                     
{cn} 
                                                                                                          
c. Standard Error (SE)     

Can be expressed as: 

     𝐒𝐒𝐒𝐒�̅�𝐜 = 𝛔𝛔
√𝐧𝐧

 

Equation 3: Standard Error (SE) 

Where σ is the standard deviation of the population is the size (number of observations) of the 
sample. 
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Standard error will be calculated for the requirements sets with lower correlation values, to 
measure their accuracy and validity. As such the requirements set which has a lower Standard 
error (SE) values will be considered partially conflicted therefore it will put into    Trace source 
for validation phase,  to trace the source of the requirement “the stakeholder” to validate the 
requirements, of course the trace will be on the conflicted classes of the requirements sets. As 
result the model will amend the new requirement sets and update the final requirements report.  
 

3. Conclusion 

The introduction section has illustrated the major issues facing the requirement elicitation process, 
communication obstacles and requirement conflicts, which leads to catastrophic results in term of 
projects budgets and delivery. This paper presents a resolution to elevate these project success rate 
ratios. The proposed model tackles the issues of communication barriers represented in 
articulation problem, by provides smooth transition of requirement through the use of specific 
knowledge transfer modes. The model resistance resolution protocol enhanced the communication 
channels and assured the stakeholder involvement and contribution to the intended system. The 
model conflicts detection & resolution mechanism relies on the normalized cross correlations 
function (NCCF) to identify the similar requirement classes’ taken from the raw requirement; this 
step is to define the similarity patterns within requirement classes and identifies conflict patterns. 
Furthermore, the model runs the Standard deviation (SD) and Standard error (SE)   functions to 
measure the requirements accuracy and validity. The model will disqualifies the conflicted 
requirements to be considered as disruptive factors and noise with a higher potentiality risk 
contribution to drive the project toward failure.  The used model and design will help the system 
analyst in the course of the requirement elicitation process to efficiently interact with the 
corresponding stakeholder and create higher standard shared knowledge requirements that are 
complete, appropriate, clear, and a conflict free representation of the desired system. As such the 
model will help in increasing the success ratio of the IT projects.  
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