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Zadeh’ fuzzy sets [1] are a powerful tool to address fuzziness, which
have wide applications. As an extension of Zadeh’s fuzzy sets [2], hesitant
fuzzy sets (HFSs), originally introduced by Torra [3], are new tools for
handling inaccuracy whereby two or more sources of vagueness appear
simultaneously. Being distinct from other existing fuzzy sets, Torra [3]
argued that when defining the membership of an element, the difficulty
of establishing the membership degree is not a margin of error (as in
intuitionistic fuzzy sets [4], or some possibility distributions (as in type
2 fuzzy sets [5]), but a set of possible values.
Due to the advantage of HFSs considering the hesitancy, HFSs have
become a hot topic and received more and more attentions. For example,
Xia and Xu [6] proposed a concept of hesitant fuzzy elements (HFEs),
and defined some basic operations of HFEs. Then the studies on HFSs
came to the aggregation operators [6-11], the distance and similarity
measures [12], entropy and cross- entropy [13], etc. Under the linguistic
environment, Rodriguez, Martinez and Herrera [14] developed the
hesitant fuzzy linguistic term sets (HFLTSs) to improve the modeling
and computational abilities of traditional linguistic approaches, whose
envelopes are uncertain linguistic values [1,15]. HFLTSs increase the
flexibility of the elicitation of linguistic information that allows the
DMs hesitate about several possible values to assess a linguistic variable.
The advantage of using HFLTSs is that they use richer expressions than
a single linguistic term for the linguistic variables. Then Rodríguez et
al. [16] further developed a group decision making model based on the
hesitant fuzzy linguistic information.
To apply fuzzy sets to decision making, preference relations are a
common tool used for collecting preferences provided by the decision
makers (DMs). The fuzzy preference relations [5,17], the multiplicative
preference relations [18,19], and the linguistic preference relations
[20,21] have been widely used in decision making problems.
Considering the hesitant fuzzy information, Zhu [10] introduced
the concept of hesitant fuzzy preference relation (HFPR), and proposed
a regression-based method to transform a HFPR to a FPR with the
highest consistency degree. The HFPR is a matrix consisting of HFEs
which indicate all the possible preference degrees of an alternative
over another. As an extension of the FPRs, HFPRs allow the DMs
hesitate about some possible values of the membership when providing
preferences in decision making problems, which is practical in
applications.
For example, if the DMs have strongly divergent opinions, and
cannot reach a consensus with respect to some preferences, this can
be considered as a hesitant case, and all the hesitant preferences can
be collected by the HFPR. This is different from an uncertain case
modeled by an interval measure which uses an interval of numerical
values to present a margin of error, such as the interval-MPRs [22], the
interval-FPRs [23], the discrete preferences can be explicitly presented
and collected in the HFPRs.
On the basis of HFLTSs, and taking linguistic information into
account, Zhu and Xu [24] proposed the concept of hesitant fuzzy
linguistic preference relation (HFLPR). To guarantee the DMs
being neither random nor illogical in their preferences, they further
developed some consistency measures to obtain HFLPRs with the
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perfect consistency or the acceptable consistency [25]. These results are
significant for further research of applying HFLTSs to decision making
in practice.
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