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RESUMEN 
 

Se presenta un método general para la toma de decisiones con la estructura de credibilidad de Dempster-Shafer 

mediante el uso de operadores de agregación generalizados. La principal ventaja de este nuevo modelo es la 

posibilidad de obtener una formulación mucho más completa en el marco de Dempster-Shafer porque se 

obtienen una amplia gama de casos particulares a través de utilizar medias generalizadas, cuasi-aritméticas y 

operadores OWA (medias ponderadas ordenadas). Por eso, podemos representar el problema mediante el uso de 

las medias aritméticas clásicas pero también mediante el uso de otro tipo de medias como las geométricas o las 

cuadráticas. Se estudian diferentes propiedades y casos particulares de estos nuevos operadores. Finalmente, se 

presenta un ejemplo ilustrativo sobre selección de estrategias.  
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ABSTRACT 

 
We present a general method for decision making with Dempster-Shafer belief structure based on generalized 

aggregation operators. The main advantage of this approach is that it gives a more complete formulation of the 

D-S framework because it is able to provide a wide range of aggregation operators by using generalized means, 

quasi-arithmetic means and ordered weighted averaging (OWA) operators. Thus, we are able to formulate the D-

S approach by using the usual arithmetic means but also using other types of means such as geometric or 

quadratic means. We study different properties and particular cases based on the generalized OWA operator. We 

further generalize this approach by using the Quasi-OWA operator. The paper ends with an illustrative example 

of the new approach in a decision making problem about selection of strategies. 
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1. INTRODUCTION 
 

The Dempster-Shafer (D-S) theory of evidence (Dempster, 1967; Shafer, 1976) provides a unifying 

framework for representing the uncertainty because it includes the cases of risk and ignorance as particular cases. 

Since its appearance, it has been studied by a lot of authors (Engemann et al., 1996; Merigó and Casanovas, 

2007; 2008a; 2008b; Merigó et al., 2007; Srivastava and Mock, 2002; Yager, 1992; Yager et al., 1994; Yager 

and Liu, 2008). In decision making problems, it is very useful because it is able to include probabilistic 

information and situations of complete uncertainty in the same formulation. In (Yager, 1992), Yager developed 

an approach that used the ordered weighted averaging (OWA) operator in decision making with D-S framework. 

Thus, he provided a model that included a wide range of aggregation operators between the maximum and the 

minimum. This approach has also been studied by other authors such as (Casanovas and Merigó, 2007; 

Engemann et al., 1996; Merigó and Casanovas, 2007; 2008a; 2008b; Merigó et al., 2007). 

The OWA operator (Yager, 1988) is an aggregation operator that provides a parameterized family of 

aggregation operators that includes the maximum, the minimum and the average, among others. Since its 

appearance, it has received increasing attention by a lot of authors and it has been applied in a lot of problems 

such as (Beliakov et al., 2007; Calvo et al., 2002; Fodor et al., 1995; Herrera et al., 2003; Karayiannis, 2000; 

Merigó, 2008; Merigó and Gil-Lafuente, 2009; Xu, 2006; Xu and Da, 2003; Yager, 1993; 1996; 2003; 2004; 

2007; Yager and Filev, 1994; Yager and Kacprzyk, 1997).  

Among the different extensions of the OWA operator, in this paper we will focus on the generalized 

OWA (GOWA) operator (Karayiannis, 2000; Yager, 2004; Merigó and Gil-Lafuente, 2009). It is a 

generalization of the OWA operator by using generalized means. Thus, it includes a lot of particular cases such 

as the generalized mean (GM), the average, the OWA operator, the ordered weighted geometric (OWG) (Herrera 

et al., 2003), and others. The GOWA operator can be further generalized by using quasi-arithmetic means. The 

result is the Quasi-OWA operator (Fodor et al., 1995). For further reading on the GOWA and the Quasi-OWA, 

refer, e.g., to (Beliakov, 2007; Fodor et al., 1995; Calvo et al., 2002; Merigó, 2008). 

The aim of this paper is to present a new decision making process with D-S theory based on generalized 

aggregation operators. Thus, we are able to provide a more general formulation that includes a lot of different 

situations by using different particular cases of the GOWA operator. For example, it is possible to use the 

traditional OWA operator in the D-S framework (Yager, 1992), the OWG operator (Merigó and Casanovas, 

2008) and other situations. We study some of the main properties of this approach and we find a new 

aggregation operator: the belief structure - GOWA (BS-GOWA) operator. It is an aggregation operator that 

aggregates the information found in the belief structure by using the GOWA operator. 

We study the aggregation process with the GOWA operator and we find a wide range of particular 

cases. We see that this approach is very useful in a lot of situations according to the particular case of GOWA 

operator used. The reason for doing so is that we want to show that the decision maker has a wide range of 

alternatives to follow in the decision process according to his interests. Among others, we consider the olympic-

GOWA, the centered-GOWA, the GM, and the S-GOWA operator. 

We further generalize this approach by using quasi-arithmetic means. As a result we get the BS-Quasi-

OWA operator. The main advantage of this model is that we get a more general formulation of the D-S 

framework that includes the BS-GOWA operator as a particular case. 













After careful analysis of the information, the experts have obtained some probabilistic information 

about which state of nature will happen in the future. This information is represented by the following belief 

structure about the states of nature. 

 

Focal element 

B1 = {S2, S3, S4} = 0.3 

B2 = {S1, S2, S5} = 0.3 

B3 = {S1, S2, S3, S4} = 0.4 

 

The experts establish the following weighting vectors for the aggregation operators to be used in the 

problem. In this example, we will use the arithmetic mean (AM), the weighted average (WA), the OWA 

operator, the quadratic mean (QA) and the OWQA operator. With this information, we can obtain the aggregated 

payoffs. The results are shown in Table 3. 

 

Weighting vector 

W3 = (0.3, 0.3, 0.4) 

W4 = (0.2, 0.2, 0.3, 0.3) 

W5 = (0.1,0.2, 0.2, 0.2, 0.3) 

 

Table 2: Aggregated payoffs 

 AM WA OWA QA OWQA 

V11 46.6 46 45 49.66 48.06 

V12 63.3 63 63 63.5 63.16 

V13 50 47 47 52.44 49.49 

V21 50 47 47 58.02 55.4 

V22 53.3 52 52 56.56 55.13 

V23 57.5 57 52 64.22 59.16 

V31 73.3 75 71 75.27 73.14 

V32 33.3 32 32 35.59 34.35 

V33 62.5 67 58 66.89 62.61 

V41 60 61 57 63.77 61.23 

V42 36.6 37 36 36.96 36.33 

V43 55 59 51 58.73 54.86 

 

 

Once we have the aggregated results, we have to calculate the generalized expected value. The results 

are shown in Table 4. 

 

 

 





consider the applicability of this approach in a real decision making problem such as in investment selection, 

product management, strategic decision making, etc. 
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