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A robust cross-efficiency DEA approach considering data uncertainty
and its application
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Abstract: Data envelopment analysis (DEA) is a mathematical programming model used to evaluate the relative
efficiency of decision-making units (DMUs) and has been widely applied in the field of management decision-making.
Traditional cross-efficiency DEA methods heavily rely on accurate and precise data. When data uncertainty exists, the
DEA model solution obtained under deterministic assumptions may lose feasibility, making the efficiency evaluation
results unreliable. To address this issue, this paper proposes a robust cross-efficiency DEA model based on the robust
optimization. To mitigate the issue of non-unique cross-efficiency values caused by multiple optimal solutions, a
secondary objective model is established to select a set of acceptable optimal solutions. In addition, the study introduces
the concept of the price of robustness to analyze the ability of DMUs to cope with data uncertainty and discusses the
choice between the benevolent and aggressive strategies. Finally, the feasibility and effectiveness of the proposed
method are validated using the renewable energy data from 15 OECD countries.
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1 1.000(1) 0.941(6) 0.904(6) 0.773(6) 0.633(6) 0.769(7) 0.681(10) 0.574(9) 0.521(6)
i [ 0.601(15) 0.550(15) 0.529(15) 0.447(15) 0.358(15) 0.393(15) 0.378(15) 0.324(15) 0.267(15)
IEN 1.000(1) 0.980(1) 0.941(1) 0.802(1) 0.656(1) 0.810(4) 0.734(4) 0.621(4) 0.503(9)
Y] 0.778(13) 0.649(14) 0.624(14) 0.527(14) 0.427(14) 0.523(13) 0.503(13) 0.432(13) 0.356(13)
L HI 0.985(11) 0.771(12) 0.741(12) 0.630(12) 0.516(12) 0.673(11) 0.648(11) 0.555(11) 0.456(10)
WRF T 1.000(1) 0.935(7) 0.898(7) 0.766(7) 0.624(7) 0.749(10) 0.720(8) 0.617(6) 0.507(8)
B[ 1.000(1) 0.971(3) 0.933(3) 0.795(3) 0.647(3) 0.799(5) 0.768(1) 0.657(1) 0.539(3)
EARF 1.000(1) 0.954(5) 0.917(5) 0.783(5) 0.643(4) 0.810(3) 0.725(6) 0.613(7) 0.547(2)
W= 1.000(1) 0.906(10) 0.870(10) 0.734(10) 0.592(10) 0.766(8) 0.721(7) 0.557(10) 0.453(11)
% H 0.880(12) 0.829(11) 0.796(11) 0.680(11) 0.557(11) 0.657(12) 0.550(12) 0.460(12) 0.447(12)
VUYL 1.000(1) 0.931(8) 0.894(8) 0.761(8) 0.621(8) 0.779(6) 0.686(9) 0.578(8) 0.528(4)
fiif = 1.000(1) 0.973(2) 0.935(2) 0.797(2) 0.652(2) 0.832(2) 0.752(3) 0.637(3) 0.561(1)
5 1.000(1) 0.907(9) 0.872(9) 0.741(9) 0.607(9) 0.847(1) 0.767(2) 0.649(2) 0.526(5)
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