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Abstract: Data envelopment analysis methods classify decision-making units into two
groups: Efficient and inefficient. Therefore, a complete ranking of all DMUs is requested by
most decision-makers. In this paper, the TOPSIS method is combined with one of the data
envelopment analysis models with a set of common weights, and a new combined ranking
method of TOPSIS and DEA with common weights is proposed for ranking efficient units,
which not only incorporates the advantages of data envelopment analysis methods and the
TOPSIS method, but also solves the problems that appear in previous methods. In addition, to
avoid extreme or zero values in the input and/or output weights, we include the coefficient of
variation (CV) in our proposed model. We compared the proposed model with a number of
well-known ranking models and then used this model to rank 20 Iranian bank branches.

Introduction: There are various ranking methods for ranking efficient decision-making units
in data envelopment analysis. In practice, choosing a ranking method whose results the
decision maker can trust is an important issue. In the TOPSIS method, the weights of the
indicators are determined by the decision maker, which is a matter of taste. TOPSIS-DEA
scientists tried to calculate the weights of the indicators using DEA without using the
opinions of others.

Materials and Methods: In this paper, we have presented a new model in TOPSIS method to
obtain the weights of the indicators. In our proposed model, two options, positive ideal and
negative ideal, are introduced and then, by means of the model presented in DEA science, a
series of common weights are calculated in such a way that the smoothed distance of all
efficient units from the positive ideal has the lowest value and at the same time the smoothed
distance of all efficient units from the negative ideal has the highest value. These weights are
the best weights that can be introduced for the TOPSIS method indicators, and then, with the
help of these weights, the TOPSIS method can be used to rank efficient units.

Results and Discussion: The results obtained from our proposed model are quite similar to
the valid models of SBM, Cross Efficiency, and TOPSIS method, and this indicates that the
results of our model are valid and the weights that our model provides for the TOPSIS
method are reasonable weights.

By comparing our model with the TOPSIS method, we conclude that the weights provided in
our model are very close to the weights that the decision maker provides for the TOPSIS
method, while the advantage of our model is that the weights are obtained by the model itself
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and are not chosen by the decision maker and are not arbitrary. Meanwhile, for the decision
maker, determining weights for four units according to the indicators is not a difficult task,
but when the number of decision maker units increases, determining logical and non-tasteful
weights will be very difficult for the decision maker, and this is one of the advantages of our
proposed model.

Conclusions: Our goal in this study was to obtain a method for ranking decision-making
units with common weights. To rank the decision-making units, we first scaled the input and
output data by normalization. After determining the positive and negative ideal points, we
calculated an optimal set of joint weights in such a way that the virtual distance of all
efficient decision-making units to the positive ideal point is the smallest possible value and
the virtual distance of efficient decision-making units to the negative ideal point is the longest
possible value. In addition, to avoid extreme or zero values in the input and/or output weights,
we included the coefficient of variation in our proposed model, and then we used the TOPSIS
ranking index to rank the efficient units under study. This proposed model has five positive
features that we mentioned in the article and compared this model with several famous
ranking models and then used this model to rank 20 Iranian bank branches.

Keywords: Data Envelopment Analysis (DEA), Decision Making Unit (DMU), Positive Ideal
Point, Negative Ideal Point, TOPSIS, Coefficient of Variation (CV).
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