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Abstract
This study considers the linguistic information granulation in GDM scenarios where both 
the outcomes of pairwise comparisons coming from decision makers (DMs) over alterna-
tives and the relative importance of DMs are recalled by way of DLPRs. First, with the 
use of multiplicative consistency criterion, an information granulation model is proposed 
for achieving the operational realization of the linguistic information related to the DMs’ 
relative importance. Then, based on the expert weight derived from the results of the afore-
said model, a new performance index based on the multiplicative linear combination of 
consistency and consensus is defined and used to develop another information granulation 
model for the operational realization of linguistic information associated with the DMs’ 
preference over alternatives. Finally, the PSO approach to solve the two linguistic infor-
mation granulation models is introduced, followed by the presentation of the framework 
of the proposed linguistic information granulation approach to address such GDM with 
DLPRs. A case study regarding commercial vehicle selection problem demonstrates how 
the proposals are applied in practical decision scenarios. Under an aeroengine risk assess-
ment problem comparing with two linguistic quantization models shows the advantage of 
the proposals. Overall, the contributions of this study lie in two aspects: the development 
of two linguistic information granulation models, and the presentation of the framework of 
the linguistic information granulation approach to solve such GDM with DLPRs.
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1 Introduction

Group decision making (GDM) that exists widely in daily life such as complex product 
development (Büyüközkan and Güleryüz 2016), financial inclusion (Chao et al. 2021), risk 
management (Zhang et al. 2020), and others (Chen et al. 2020, 2021; Dong and Herrera-
Viedma 2015; Sun et al. 2022), has become a critical part of modern decision science. The 
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