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Performance evaluation is one of the management processes in the organization, the results of
which have a great impact on human resources policies. In the performance evaluation process,
the nature of the evaluated phenomenon and the evaluation process are factors that create
various types of uncertainty in the evaluation results and affect the accuracy and validity of
the results. Since the common performance evaluation scales do not have the appropriate
capability of modeling and dealing with uncertainty, in many cases the results obtained from
these models have been evaluated as weak and invalid. Among the methods of dealing with
uncertainty, the theory of evidence or the theory of belief functions is a suitable structure for
gathering inconclusive opinions from evaluators and it can simultaneously face the uncertainty
caused by the variability and uncertainty of the lack of knowledge. In this paper, a new way to
get opinions from evaluators based on belief functions structure was presented and the
advantages and improvements of the presented model were compared to the common metrics
used in the performance evaluation process. The results of the implementation of the model in
evaluating the performance of university lecturers showed that when simple and clear
questions are used in evaluations, there is no significant difference between the results
obtained from different evaluation methods. The advantages of the belief functions structure
in the face of uncertainty can facilitate the possibility of expressing opinions for evaluators
and improve the final results of the evaluation.
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This type of data is associated with
uncertainty due to the existence of several factors
such as the existence of fuzzy concepts (the

Extended abstract complexities of human behavior), contradictory

evidence (different human behavior in different
1. Introduction situations), and evaluators’ lack of enough
In common performance evaluation models, information.  For example in the performance
Likert Scales, Fuzzy Linguistic Scales (FLS), and evaluation process, there are situations where the
Visual Analogue Scales (VAS) are used, and evaluators do not have enough information in all
evaluators are asked to express their opinion by evaluation criteria to express their opinion with
choosing an option on the evaluation scale. full  confidence. Therefore, this limited
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information cannot be accurately obtained using
conventional evaluation scales.

Although the use of these types of scales is
very common in performance evaluation models,
the uncertainty in the data obtained from these
scales has caused numerous errors in the
performance evaluation process.

In this regard, several studies have been
conducted to investigate various dimensions of
error and uncertainty in the performance
evaluation process.

The uncertainty in the evaluation data requires
an appropriate tool for dealing with uncertainty to
be included in the performance evaluation
models. One of the effective tools in this field is
Evidence Theory.

The Evidence Theory, which is also referred
to as Dempster—Shafer theory (DST) or theory of
Belief Functions, is a general framework for
dealing with uncertainty and inference based on
uncertain information. In this theory, the belief
structure is a powerful and flexible tool for
modeling the probabilistic uncertainty (Aleatory
uncertainty) and also the uncertainty due to
knowledge deficiency (epistemic uncertainty). In
evidence theory, it is possible to combine shreds
of evidence obtained from different sources using
evidence combination rules, in which the conflict
between pieces of evidence can also be
addressed. This theory has some desirable
properties and also has been widely used in many
domains such as risk analysis, sensor data fusion,
diagnosis of faults or diseases, and group
decision-making.

In this paper, by looking at this problem from
the Evidence Theory point of view, Belief
Functions Structure as a flexible and powerful
framework in modeling different types of
uncertainty (uncertainty caused by changeability
and uncertainty caused by lack of knowledge) is
proposed as a solution to deal with uncertainty in
the performance evaluation process.

2. Research Methods

Two questionnaires were used to evaluate the
performance of a university lecturer. Each
questionnaire was implemented in four modes
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using different evaluation scales including Likert
Scales, Fuzzy Linguistic Scale (FLS), Visual
Analogue Scale (VAS), and Belief Functions
Structure. The first questionnaire contained five
simple and clear questions and the second
questionnaire contained three complex questions.
In the next step, after summarizing the results of
each questionnaire, a survey was conducted
regarding the acceptability of the obtained
results.

For analyzing the collected data, a one-way
ANOVA parametric test and Friedman's non-
parametric test were used.

3. Results

The results showed that in the first questionnaire
(simple questions), there is no significant
difference between the results obtained from the
four evaluation scales. However, this difference
is significant in the second questionnaire
(complex questions) in which there was more
ambiguity and uncertainty. According to the
significant difference identified, in the next step,
the acceptability of the results was checked and it
was found that the results obtained by the Belief
Functions Structure have higher acceptability
than other evaluation scales.

In addition, in terms of the ease of working
with evaluation scales, the Likert Scale in simple
questions and the Belief Functions Structure in
complex questions were ranked high.

4. Conclusion

The advantages of Belief Functions Structure in
the face of uncertainty can facilitate the
declaration of opinion for evaluators and improve
the final results of the evaluation process.
Therefore, in evaluations and surveys where there
is uncertainty in the data due to the nature of the
questions, an appropriate tool should be used to
deal with the uncertainty in the assessment data.
The findings of this research show that the
proposed evaluation model based on Belief
functions can be a good choice in this situation.
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