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Introduction 

• Regression analysis is a statistical tool used to figure out the 

mathematical relation between two or more quantitative variables. 

 

• There are many types of regression techniques in the literature. Most 

of these approaches are rather restrictive, and their application to real 

life problems requires various assumptions. Therefore new techniques 

have been proposed to relax some of these assumptions. 
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• All of these authors try to find analytical solutions for the estimators 

of regression parameters.  

 

• Buckley and Abdalla [1, 2, 3] are the first practitioners of MC 

method into fuzzy linear regression analysis 
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Omar A. AbuAarqob, Nabil T. Shawagfeh and Omar A. AbuGhneim, (2008) Functions Defined on Fuzzy Real Numbers According to Zadeh’s 
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Fuzzy linear regression with 

Monte Carlo method 

  



Research Seminar Series on Foundations of Statistics-LMU-2013 
13 

Fuzzy linear regression with 

Monte Carlo method 

  



14 

Fuzzy linear regression with 

Monte Carlo method 

  

Research Seminar Series on Foundations of Statistics-LMU-2013 



Research Seminar Series on Foundations of Statistics-LMU-2013 
15 

Fuzzy linear regression with 

Monte Carlo method 

  



Research Seminar Series on Foundations of Statistics-LMU-2013 
16 

The simulation study 

 

  



Research Seminar Series on Foundations of Statistics-LMU-2013 
17 

The simulation study 

 

  



Research Seminar Series on Foundations of Statistics-LMU-2013 
18 

The simulation study 

 

  



Research Seminar Series on Foundations of Statistics-LMU-2013 
19 

The simulation study 

 

  



Research Seminar Series on Foundations of Statistics-LMU-2013 
20 

The simulation study 

 

  



Research Seminar Series on Foundations of Statistics-LMU-2013 
21 

The simulation study 

 

  



Research Seminar Series on Foundations of Statistics-LMU-2013 
22 

The simulation study 
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Application 
 

Fuzzy Output x1 x2 x3 
(2.27/5.83/9.39) 2.00 0.00 15.25 

(0.33/0.85/1.37) 0.00 5.00 14.13 

(5.43/13.93/22.43) 1.13 1.50 14.13 

(1.56/4.00/6.44) 2.00 1.25 13.63 

(0.64/1.65/2.66) 2.19 3.75 14.75 

(0.62/1.58/2.54) 0.25 3.50 13.75 

(3.19/8.18/13.17) 0.75 5.25 15.25 

(0.72/1.85/2.98) 4.25 2.00 13.50 
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Application 

 

 

  Fuzzy Output 𝑋 1 𝑋 2 
(55.4/61.6/64.7) (5.7/6.0/6.9) (5.4/6.3/7.1) 

(50.5/53.2/58.5) (4.0/4.4/5.1) (4.7/5.5/5.8) 

(55.7/65.5/75.3) (8.6/9.1/9.8) (3.4/3.6/4.0) 

(61.7/64.9/74.7) (6.9/8.1/9.3) (5.0/5.8/6.7) 

(69.1/72.7/80.0) (8.7/9.4/11.2) (6.5/6.8/7.1) 

(49.6/52.2/57.4) (4.6/4.8/5.5) (6.7/7.9/8.7) 

(47.7/50.2/55.2) (7.2/7.6/8.7) (4.0/4.2/4.8) 

(41.8/44.0/48.4) (4.2/4.4/4.8) (5.4/6.0/6.3) 

(45.7/53.8/61.9) (8.2/9.1/10.0) (2.7/2.8/3.2) 

(45.4/53.5/58.9) (6.0/6.7/7.4) (5.7/6.7/7.7) 
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Conclusion 

 

 

  

• In this study, we use different error measures to find the 

parameter estimates of fuzzy linear regression models with MC 

method. 

 

• A simulation study is conducted to compare the estimation 

performances of the error measures we mentioned. We showed 

that only two error measures (E1 and E2) are not enough for 

estimating the parameters of fuzzy linear regression models. 

 

• We also estimate the parameters with considering five different 

intervals from where they come. 

 

• it is possible to say that best error measures to estimate 

fuzzy/crisp parameters of fuzzy regression models are not only 

E1 and E2 but also MSEe. Furthermore the worst error 

measure is MPEe for estimating the parameters of fuzzy 

regression models. 
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Future Works 

 

 

  
• Considering more than one way to get the absolute value of the 

triangular fuzzy number, it is possible to apply different 

methods in MC method in fuzzy linear regression analysis. 

 

• Extension of the proposed method for different type of fuzzy 

regression models, such as nonparametric fuzzy regression or 

fuzzy nonlinear regression, is a potential area for the future 

work. 

 

• The most important thing for fuzzy linear regression model is 

deciding the intervals about the parameters. New methods can 

be applied to choose the convenient intervals. For example 

expert systems or fuzzy expert systems.  
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