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ABSTRACT  
 

Many software projects  have a very high failure rate in spite of much effort has 

been put for  its succession.  Risk is not always avoidable, but it is controllable on 

software development projects.  The aim of this paper is to present a new mining 

technique that introduced the fuzzy multiple regression analysis to manage the risks 

in a software development project in the maintenance phase. The results show that all 

risks in software projects were significant in software project manager's perspective. 

This paper, we used fuzzy multiple regression analysis techniques to compare the risk 

management techniques to each of the  software risk factors to determine if they are 

effective in mitigating the occurrence of each software risk factor in maintenance 

phase.  The study has been conducted on a group of software project managers, which 

the top ten software risk factors in the maintenance phase and thirty risk management 

techniques were presented to the respondents.  As the result, this output gives greatly 

improve of probability  of  software project success. 

 
 

INTRODUCTION 
 

Despite much research and progress in the area of software project management, 

software development projects still fail to deliver acceptable systems on time and 

within budget. Much of the failure could be avoided by managers pro-actively 

planning and dealing with risk factors rather than waiting for problems to occur and 

then trying to react. Software risk management an attempt to formalize software  risk 

oriented correlates of  software development successful into a readily applicable set 

of principles and practices (Ropponen & Lyytinen, 2000). In the increasing effort to 

improve software development  processes and practices to improve software quality, 

recent the studies  have  pointed  out  to an area of  software project risk (Bannerman, 

2010). The purpose of software  risk management is to identify potential risks before 

they occur, so that risk-handling activities may be planned and invoked as needed 

across the software development lifecycle to mitigate software risks (Pandian, 2007). 



 

Software management of risks in software projects has become a more common 

practice amongst leading software organizations (Kontio, 1999). In addition, risk 

management of software projects is highly relevant to the social and cultural context 

of the development activities.  Thus, it is an important means of mitigating software 

project failure (Ma, Liu, Feng, Shan, & Peng, 2009). Due to the involvement of risk 

management concepts in monitoring the success of a software project, analyzing 

potential risks, and making decisions about what to do with potential risks, risk 

management is considered the planned for control of risk. In this paper, we identified 

risk factors and risk management techniques that  are guided software project 

managers to understand and mitigate risks in software development projects.  

Software Development Life Cycle (SDLC) is the process of creating and 

methodologies that  can use to develop a software project, which including phases as 

planning, analysis, design, implementation and maintenance. In addition, we focused 

on maintenance phase that includes any future updates or expansion of the system 

that concern with risk mitigation(Hoffer, George, & Valacich, 2011). Software risk 

management is a key factor to success software project in software development 

organizations by using quantitative, qualitative, and mining techniques.   

 The objective of this study is: To identify the software risk factors of software 

projects (maintenance phase) in the Palestinian software development organizations, 

to rank the software risk factors (maintenance phase) according to their importance, 

severity and occurrence frequency based on the data source, to identify the activities 

performed by software project managers to manage the software project risks which 

identified. 

 

 

LITERATURE REVIEW 
 

Generally, to manage software risk we need to know the  software risk factors and 

risk management techniques.  Stepwise Regression analysis is used to compare to 

compare the controls to each of the  software risk factors to determine if they are 

effective in mitigating the occurrence of each software risk factor and selecting best 

model (Elzamly & Hussin, 2013a). However, these mining tests were performed 

using fuzzy multiple regression analysis techniques to compare the risk management 

techniques to each of the software risk factors to determine if they are effective in 

mitigating the occurrence of each software risk factor in design phase (Elzamly & 

Hussin, 2013b). Further  the fuzzy regression analysis modelling techniques used to 

manage the risks in a  planning software development project. The result show ten top 

software risk factors ( planning phase) were mitigated by using risk management 

techniques (Elzamly & Hussin, 2014b).  

 In addition, a few authors  combine between software risk factors and risk 

management techniques  to  reduce riks in SDLC.  However (Khanfar  and Elzamly et 

al., 2008),  used chi-square (χ2) to mitigate risks in a software project by using 

control factors. Therefore, regression test (simultaneous selection procedure)  and 

effect size test proposed to manage the risks in a software project and reducing risk 

with software process improvement (Elzamly & Hussin, 2011b).  However, during 

data collection process, various data types that may appear in a questionnaire. Then, 

we introduce the questionnaire data mining problem and define the rule patterns that 



 

can be mined from questionnaire data (Chen & Weng, 2009).  The common 

regression analysis techniques treat crip variable which can be extended have fuzzy 

variable. Therefore, in order to discover rules from a questionnaire dataset, we need a 

brand new approach that can deal with different data types occurring (Chen & Weng, 

2009). Therefore the same authors explained all data types could be represented and 

operated from fuzzy points of view. We improved quality of software projects of the 

participating companies while estimating the quality–affecting risks in IT software 

projects (Elzamly & Hussin, 2011a). Furthermore, we must extend the crisp 

association rules to fuzzy association rules from questionnaire data. Finally, the risk 

management methodology that  has five phases: Risk identification (planning, 

identification, prioritization), risk analysis and evaluation (risk analysis, risk 

evaluation), risk treatment, risk controlling, risk communication and documentation 

these relied on three categories techniques as risk qualitative analysis, risk 

quantitative analysis and risk mining analysis throughout the life of a software 

project to meet the goals (Elzamly & Hussin, 2014a). 

 
 

TOP 10 SOFTWARE RISK FACTORS (MAINTENANCE PHASE) 
 

We displayed the top software risk factors in software development project 

lifecycle (maintenance phase) that most commonly used by researchers when 

studying the risk in software projects. However, the list consists of the 10 most 

serious risks to a project ranked from one to ten, each risk's status, and the plan for 

addressing each risk. These factors need to be addressed and thereafter need to be 

controlled. These software project risks are: Inadequate knowledge/skills, inadequate 

change management, corporate politics with negative effect on software project, lack 

of resources, research and reference facilities, lack of top management commitment 

and support and involvement, shortfalls in externally furnished components-COTS, 

legacy software project, acquisition and contracting process mismatches, user 

documentation missing or incomplete, and harmful competitive actions. 

 
 

RISK MANAGEMENT TECHNIQUES 
 

Through reading the existing literature on software risk management, we listed 

thirty risk management techniques that are considered important in reducing the 

software risk factors identified. In the study, we summarize  30 risk management 

techniques in mitigating  software maintenance risk as follows:  

C1: Using of requirements scrubbing, C2: Stabilizing requirements and 

specifications as early as possible, C3: Assessing cost and scheduling the impact of 

each change to requirements and specifications, C4: Develop prototyping and have 

the requirements reviewed by the client, C5: Developing and adhering a software 

project plan,C6: Implementing and following a communication plan, C7: Developing 

contingency plans to cope with staffing problems, C8: Assigning responsibilities to 

team members and rotate jobs, C9: Have team-building sessions, C10: Reviewing 

and communicating progress to date and setting objectives for the next phase, C11: 

Dividing the software project into controllable portions, C12: Reusable source code 

and interface methods, C13:Reusable test plans and test cases, C14: Reusable 



 

database and data mining structures, C15: Reusable user documents early, C16: 

Implementing/Utilizing automated version control tools, C17: Implement/ utilize 

benchmarking and tools of technical analysis, C18: Creating and analyzing process 

by simulation and modeling, C19: Provide scenarios methods and using of the 

reference checking, C20: Involving management during the entire software project 

lifecycle, C21:Including formal and periodic risk assessment, C22:Utilizing change 

control board and exercise quality change control practices, C23: Educating users on 

the impact of changes during the software project, C24: Ensuring  that quality-factor 

deliverables and  task analysis, C25: Avoiding having too many new functions on 

software projects, C26: Incremental development (deferring changes to later 

increments), C27: Combining internal evaluations by external reviews, C28: 

Maintain proper documentation of each individual's work, C29: Provide training in 

the new technology and organize domain knowledge training, C30: Participating 

users during the entire software project lifecycle. 

 
 

EMPIRICAL STRATEGY 
 

Data collection was achieved through the use of a structured questionnaire and 

historical data for assisting in estimating the quality of software through determine 

risks that were common to the majority of software projects in the analyzed software 

companies.  Top ten software risk factors (maintenance phase) and thirty risk 

management techniques were presented to respondents. The method of sample 

selection referred to as ‘snowball’ and distribution personal regular sampling was 

used. This procedure is appropriate when members of homogeneous groups (such as 

software project managers, IT managers) are difficult to locate. The seventy six 

software project managers have participated in this study. The project managers that 

participated in this survey are coming from specific mainly software project manager 

in software development organizations. However to describe “software Development 

Company in Palestine” that have in-house development software and supplier of 

software for local or international market, we depended on Palestinian Information 

Technology Association (PITA) Members’ webpage at PITA’s website 

[http://www.pita.ps/, PITA 2012], Palestinian investment promotion agency 

[http://www.pipa.gov.ps/, PIPA 2012] to select top IT manager, software project 

managers. In order to find the relation among risks that the software projects 

confronts and the countermeasures that should be done to reduce risks, many 

researchers used different statistical methods. In this paper, we used correlation 

analysis, multiple regression analysis techniques with fuzzy concepts. 

 

Regression Analysis Model with Fuzzy Concepts 

  

Fuzzy regression analysis is an extension of the classical regression analysis in 

which some elements of the models are represented by fuzzy numbers (Dom, Abidin, 

Kareem, Ismail, & Daud, 2012). On the other words, fuzzy multiple regression model 

in which response variable is fuzzy variable and part of the covariates are a crisp 

variables (Lin, Zhuang, & Huang, 2012).  



 

Fuzzy Concepts with Membership Function: 

Fuzzy concepts help us to find the deviation of each data from fitness equation, so 

we define a normal distribution membership function as follows (Marza & Seyyedi, 

2009): 
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Fuzzy Parameters: 

A group of equations to obtain the fuzzy parameters are provided as (Gu, Song, & 

Xiao, 2006; Popescu & Giuclea, 2007): 
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According to this group of equations, first we can obtain the values of variables 

b1, b2,……,bk, and finally b0 is gained by: 
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Coefficient of Determination: 

Coefficient of determination is used to assess the quality of estimation models 

and expressed by R
2
. The coefficient  R

2 
calculated by (Gu et al., 2006): 

 

Importance of risk factors in maintenance phase: 
All respondents indicated that the risk of “Harmful competitive actions” was the 

highest risk factors and important. In fact, all risk factors were important; aggregating 

the responses resulted in the following ranking of the importance of the listed risks 

(in order of importance): Risk 10, Risk 9, Risk 5, Risk 8, Risk 6, Risk 1, Risk 4, Risk 

2, Risk 3, and Risk 7.  
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Table 1. Mean Score for Each Risk Factor (Maintenance Phase). 

%  Std. Deviation Mean N Risk 

78.947 0.781 3.947 76 R10 

76.842 0.731 3.842 76 R9 

76.316 0.761 3.816 76 R5 

74.737 0.822 3.737 76 R8 

74.211 0.78 3.711 76 R6 

74.211 0.708 3.711 76 R1 

73.947 0.8 3.697 76 R4 

73.421 0.839 3.671 76 R2 

73.158 0.758 3.658 76 R3 

72.895 0.778 3.645 76 R7 

74.868 0.567 3.743 76 Total 

 

Frequency of occurrence of controls 

Table 2 shows the mean and the standard deviation for control factors. The results 

of this paper show that most of the controls are used most of the time and often. 

 
Table 2. The Mean Score for Each Control Factor. 

% percent Std. Deviation Mean Control 

88.15789 0.803 4.408 C29 

87.36842 0.907 4.368 C30 

83.68421 0.668 4.184 C20 

83.42105 0.755 4.171 C27 

83.42105 0.7 4.171 C21 

83.15789 0.612 4.158 C19 

83.15789 0.767 4.158 C28 

82.63158 0.718 4.132 C25 

82.36842 0.653 4.118 C26 

82.10526 0.741 4.105 C23 

- - - - 

- - - - 

77.36842 0.754 3.868 C13 

 

Relationships between risks and control variables 
 

Fuzzy multiple regression analysis technique was performed on the data to 

determine whether there were significant relationships between control factors and 

software risk factors. These statistical techniques were performed using Fuzzy 

multiple regression analysis, to compare the controls to each of the software risk 

factors to determine if they are effective in mitigating the occurrence of each risk 

factor. Relationships between risks and controls, which were significant and 

insignificant, any control is no significant, we are not reported. 
 

R1: Risk of ‘Inadequate Knowledge/Skills’ Compared to Controls 
 

Table 3. Illustrate the Value of Correlation. 

C11 C10 C2 C1 

.252* .235* .244* .297** 

 

The results  show  that the significant value is less than the assumed value at the α = 

0.05 level of significance, so there is a positive relation between control 1, 2, 10, 11 

and risk 1.  The control 1 was mitigated  on the risk 1. In addition, the value of R
2
 is 

0.03697, hence this interprets as a percentage of 3.697 % from the dependent variable 



 

of risk 1. According to the fuzzy concepts in multiple regression analysis to produce a 

fuzzy multiple regression model by solving equations, the final fuzzy equation: 

 
Fuzzy Risk 1=3.8199687646+0.183544213*C1 Equation 5 

 

R2: Risk of ‘Inadequate Change Management’ Compared to Controls 
 

Table 4. Illustrate the Value of Correlation. 

C9 C8 C7 C6 C5 C3 C2 C1 

.291* .258* .275* .363** .274* .348** .276* .377** 

C22 C20 C19 C18 C16 C12 C11 C10 

.240* .436** .273* .354** .243* .281* .348** .382** 

 C30 C29 C28 C27 C24 C23 

.334** .280* .333** .233* .230* .261* 

 

The results  show  that the significant value is less than the assumed value at the α = 

0.05 level of significance, so there is a positive relation between control 1, 2, 3, 5, 6, 

7, 8, 9, 10, 11, 12, 16, 18, 19, 20, 22, 23, 24, 27, 28, 29, 30 and risk 2.  The control 1 

and 20 were mitigated on the risk 2. In addition, the value of R
2
 is 0.12278, hence this 

interprets as a percentage of 12.278 % from the dependent variable of risk 2. 

According to the fuzzy concepts in multiple regression analysis to produce a fuzzy 

multiple regression model by solving equations, the final fuzzy equation: 

 
Fuzzy Risk2 = 1.967212134 + 0.229219412*C1 +  0.305208951*C20 

Equation 6 

 
R3: Risk of ‘Corporate Politics with Negative Effect on Software Project’ Compared to 

Controls. 
Table 5. Illustrate the Value of Correlation. 

C9 C8 C7 C6 C4 C3 C2 C1 

.339** .230* .261* .262* .257* .342** .369** .434** 

C30 C28 C27 C24 C23 C13 C11 C10 

.230* .288* .241* .254* .333** .360** .324** .379** 

 

The results  show  that the significant value is less than the assumed value at the α = 

0.05 level of significance, so there is a positive relation between control 1, 2, 3, 4, 6, 

7, 8, 9, 10, 11, 13, 23, 24, 27, 28, 30 and risk 3.  The control 1, 23, 9, and 7 were 

mitigated on the risk 3. In addition, the value of R
2
 is 0.1535, hence  this interprets as 

a percentage of 15.35 % from the dependent variable of risk 3. According to the fuzzy 

concepts in multiple regression analysis to produce a fuzzy multiple regression model 

by solving equations, the final fuzzy equation: 

 
Fuzzy Risk 3= 2.679528628+0.3226*C1-0.1808*C7 + 0.1542*C9- 0.1979*C22 + 0.3025*C23  

Equation 7 
 

R4:  Risk of ‘Lack of Resources, Research and Reference Facilities’ Compared to 

Controls. 
 



 

Table 6. Illustrate the Value of Correlation. 

C10 C9 C8 C7 C6 C5 C4 C3 C2 C1 

.406** .314** .330** .374** .282* .283* .424** .559** .487** .584** 

c20 C19 C18 C17 C16 C15 C14 C13 C12 C11 

.277* .333** .381** .368** .235* .262* .243* .376** .255* .439** 

C30 C29 c28 c27 c26 c25 c24 c23 c22 c21 

.337** .350** .446** .328** .285* .233* .266* .484** .232* .239* 

 

The results  show that the significant value is less than the assumed value at the α = 

0.05 level of significance, so there is a positive relation among all controls and risk 4.  

The control 1 and 23 were mitigated  on the risk 4. In addition, the value of R
2
 is 

0.2008, hence this interprets as a percentage of 20.08% from the dependent variable 

of risk 4. According to the fuzzy concepts in multiple regression analysis to produce a 

fuzzy multiple regression model by solving equations, the final fuzzy equation: 

 
Fuzzy Risk4 = 1.285778801 + 0.415056674*C1 + 0.262030605*C23 

Equation 8 
 

R5: Risk of ‘Lack of Top Management Commitment and Support and Involvement’ 

Compared to Controls 
 

Table 7. Illustrate the Value of Correlation. 

C7 C6 C5 C4 C3 C2 C1 

.343** .398** .407** .367** .434** .417** .359** 

 C13 C12 C11 C10 C9 C8 

 .295* .237* .473** .449** .415** .270* 

 C29 C26 C25 C24 C23 C21 

 .252* .247* .256* .267* .266* .229* 

 

The results  show  that the significant value is less than the assumed value at the α = 

0.05 level of significance, so there is a positive relation between control 1, 2, 3, 4, 5, 

6, 7, 8, 9, 10, 11, 12, 13, 21, 23, 24, 25, 26, 29 and risk 5. The control 3 and 11 were 

mitigated on the risk 5. In addition, the value of R
2
 is 0.08268, hence  this interprets 

as a percentage of 8.268% from the dependent variable of risk 5. According to the 

fuzzy concepts in multiple regression analysis to produce a fuzzy multiple regression 

model by solving equations, the final fuzzy equation: 

 
Fuzzy Risk5 = 3.282029527 + 0.091707862*C3 + 0.217879452*C11 

Equation 9 

 

R6: Risk of ‘Shortfalls In Externally Furnished Components, Commercially Available 

Off-The-Shelf (Cots)’ Compared to Controls 
 

Table 8. Illustrate the Value of Correlation. 

C10 C9 C8 C7 C6 C5 C3 C2 C1 

.385** .255* .324** .372** .273* .226* .299** .454** .431** 

 C30 C29 C28 C21 C19 C13 C12 C11 

.229* .288* .305** .251* .304** .360** .334** .408** 

 

 



 

The results  show  that the significant value is less than the assumed value at the α = 

0.05 level of significance, so there is a positive relation between control 1, 2, 3, 5, 6, 

7, 8, 9, 10, 11, 12, 13, 19, 21, 28, 29, 30 and risk 6.  Also controls 2 and 12 have an 

impact on the risk 6. In addition, the value of R
2
 is 0.1003, hence this interprets as a 

percentage of 10.03 % from the dependent variable of risk 6. According to the fuzzy 

concepts in multiple regression analysis to produce a fuzzy multiple regression model 

by solving equations, the final fuzzy equation: 

 
Fuzzy Risk 6 = 2.787704605 +  0.287950295*C2  + 0.103676925*C12 

Equation 10 

 

R7:  Risk of ‘Legacy Software Project’ Compared to Controls 
 

Table 9. Illustrate the Value of Correlation. 

C8 C7 C6 C5 C4 C3 C2 C1 

.372** .265* .320** .423** .415** .487** .412** .430** 

C19 C18 C17 C13 C12 C11 C10 C9 

.287* .263* .236* .238* .360** .470** .415** .405** 

 C30 C29 C28 C27 C26 C24 C22 

.307** .281* .348** .282* .351** .310** .231* 

 

 

The results  show  that the significant value is less than the assumed value at the α = 

0.05 level of significance, so there is a positive relation between control 1, 2, 3, 4, 5, 

6, 7, 8, 9, 10, 11, 12, 13, 17, 18, 19, 22, 24, 26, 27, 28, 29, 30, and risk 7.  The control 

3, 12, and 26 were mitigated on the risk 7. In addition,  the value of R
2
 is 0.1106,  

hence interprets as a percentage of 11.06 % from the dependent variable of risk 7. 

According to the fuzzy concepts in multiple regression analysis to produce a fuzzy 

multiple regression model by solving equations, the final fuzzy equation: 

 
Fuzzy Risk 7= -0.003284121+ 0.4577*C3+ 0.3509*C12+ 0.1139*C14  + 0.0003*C26  

Equation 11 

 

R8:  Risk of ‘Acquisition and Contracting Process Mismatches’ Compared to Controls. 
 

Table 10. Illustrate the Value of Correlation.  

C8 C7 C6 C5 C4 C3 C2 C1 

.544** .353** .404** .502** .353** .340** .456** .436** 

C17 C15 C14 C13 C12 C11 C10 C9 

.298** .271* .252* .288* .437** .496** .498** .458** 

C29 C28 C27 C24 C22 C21 C19 C18 

.256* .339** .306** .341** .330** .371** .306** .288* 

 

The results  show  that the significant value is less than the assumed value at the α = 

0.05 level of significance, so there is a positive relation between control 1, 2, 3, 4, 5, 

6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 17, 18, 19, 21, 22, 24, 27, 28, 29, and risk 8. The 

control 5, 8, and 12 were mitigated on the risk 8. In addition, the value of R
2
 is 

0.4667, hence interprets as a percentage of 46.67 % from the dependent variable of 

risk 8. According to the fuzzy concepts in multiple regression analysis to produce a 

fuzzy multiple regression model by solving equations, the final fuzzy equation: 



 

 
Fuzzy Risk 8 = 0.125483011 + 0.301814471*C5 + 0.325388961*C8 + 0.279246058*C12 

Equation 12 

 

R9:  Risk of ‘User Documentation Missing or Incomplete’ Compared to Controls. 
 

Table 11. Illustrate the Value of Correlation. 

C7 C6 C5 C4 C3 C2 C1 

.455** .450** .438** .300** .451** .412** .489** 

C21 C19 C12 C11 C10 C9 C8 

.357** .287* .281* .449** .442** .534** .550** 

C30 C29 C28 C27 C24 C23 C22 

.239* .313** .227* .229* .472** .227* .334** 

 

 

The results  show  that the significant value is less than the assumed value at the α = 

0.05 level of significance, so there is a positive relation between control 1, 2, 3, 4, 5, 

6, 7, 8, 9, 10, 11, 12, 19, 21, 22, 23, 24, 27, 28, 29, 30 and risk 9.  The  controls 1, 8, 

and 24  were mitigated on the risk 9. In addition, the value of R
2
 is 0.11476,  This 

hence interprets as a percentage of 11.476% from the dependent variable of risk 9. 

According to the fuzzy concepts in multiple regression analysis to produce a fuzzy 

multiple regression model by solving equations, the final fuzzy equation: 

 
Fuzzy Risk9 = 2.603446686 + 0.042492159*C1 + 0.199768409*C8 +  0.20268995*C24 

Equation 13 

 

R10: Risk of ‘Harmful Competitive Actions’ Compared to Controls. 
 

Table 12. Illustrate the Value of Correlation. 

c9 c8 c7 c6 c5 c4 c3 c2 c1 

.446 .419** .316** .459** .412** .289* .273* .318** .451** 

 c30 c29 c24 c22 c20 c12 c11 c10 

.239* .296** .314** .304** .234* .284* .437** .423** 

 

The results  show that the significant value is less than the assumed value at the α = 

0.05 level of significance, so there is a positive relation between control 1, 2, 3, 4, 5, 

6, 7, 8, 9, 10, 11, 12, 20, 22, 24, 29, 30 and risk 10. The control 1 and 9  were 

mitigated on risk 10.  The value of R
2
 is 0.12616,  thus  interprets as a percentage of 

12.616% from the dependent variable of risk 10. According to the fuzzy concepts in 

multiple regression analysis to produce a fuzzy multiple regression model by solving 

equations, the final fuzzy equation: 

 
Fuzzy Risk10 = 2.87545207 + 0.239758303*C1 + 0.176375547*C9 

Equation 14 
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CONCLUSIONS 

The results show that all risks in the maintenance phase of  software projects were 

important in software project manager's perspective.  At the same time all risk 

management techniques are the most common and oftenly  use by managers. 

Therefore, as an initial result, we are ranking all the software risks in each phase 

according to their importance. The similar action is carried out for risk management 

techniques. To continue with the techniques, we select and identify its relation with 

the controls. Therefore, the software risk factors in the maintenance phase from risk 

number 10, 9, 5, 8, 6, 1, 4, 2, 3, 7 were identified as important, aggregating the 

responses resulted in the following ranking of the importance of the listed risks (in 

order of importance): Risk 10, Risk 9, Risk5, Risk 8, Risk 6, Risk 1, Risk 4, Risk 2, 

Risk 3, and Risk 7. These mining  techniques were performed using fuzzy multiple  

regression analysis, to compare the risk management techniques to each of the  

software risk factors to determine if they are effective in mitigating the occurrence of 

each risk factor and selecting the best model. Relationships between risks and risk 

management techniques, which were significant and insignificant, any control is no 

significant, we are not reported.  In addition, we cannot obtain historical data from 

database by using some techniques. Therefore, some of software  project managers  

didn’t give us a historical template  to follow up software risks. Unfortunately, there 

is no software clearly to compute the fuzzy regression analysis  and combine between  

linear and nonlinear technique to mitigate  risks in  a software  project. As future 

work, we will intend to apply these study results on a real-world software project to 

verify the effectiveness of the new techniques and approach on a software project. 

Likewise, we can use other nonlinear techniques to find the relation between software 

risk and risk management techniques that we believe can contain better result. Also, 

we could hybridize the techniques with other artificial intelligence  approach to 

improve the  models. 
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