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Pitfalls of decomposition weights in the additive

multi-stage DEA model
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6. Discussion and conclusion

This paper reveals several previously overlooked properties about the decomposition weights in the additive multi-stage DEA model. We
summarize our findings as follows. First, we find that the decomposition weights for the input-oriented multi-stage models are non-increasing in
the sequence of stages. This means that the earlier stages would obtain higher decomposition weights and therefore a greater influence on the
overall efficiency. In the two-stage model, for example, this means that the first-stage decomposition weight will be at least as high as 0.5. It is not

too difficult to find examples where managers may find this property at odds with the process context in question. For example, one may argue
that stage 2 in a two-stage process should carry a higher weight because stage 2 is closer to the customer, whose perception on stage 2 would be
more influential to future demand. The traditional two-stage (or multi-stage) model is not flexible enough to adapt to such environments. Another
possible issue is that the endogenous weights may deviate substantially from the evaluator's preference and the best interest of the evaluated
DMU (for example, if the evaluator prefers to set the weights as 0.1 and 0.9 for stages 1 and 2, respectively). Second, we demonstrate that the
monotonic property of decomposition weights can interfere with the estimated stage and overall efficiency scores. The empirical application
shows that the efficiency scores from a standard two-stage model are subject to the influence from decomposition weights. This also suggests the
need to develop alternative models. We looked at one such alternative: the multi-stage DEA model with constant decomposition weights.
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