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Abstract

Purpose: The success of a supply chain is highly dependent on the selection of the best suppliers. These decisions are
an important component of production and logistics management for many firms. Little attention is given in the literature
to the simultaneous consideration of cardinal and ordinal data in the supplier selection process.

Methodology: This paper proposes a new Data Envelopment Analysis (DEA) approach with efficient and inefficient
frontiers that is able to identify the best supplier in the presence of both cardinal and ordinal data.

Findings: Utilizing this approach, an innovative method is proposed for prioritizing suppliers by considering multiple
criteria. Applicability of the proposed method is illustrated using a data set that includes specifications of eighteen
suppliers.

Originality/Value: The advantage of our approach is that it identifies the best suppliet using interval efficiency values
which are computed from the optimistic and pessimistic perspectives and are integrated as an efficiency interval called
the overall performance efficiency interval based on DEA with efficient and inefficient frontiers.

Keywords: Data envelopment analysis, Supplier selection, Cardinal and ordinal data, Optimistic and pessimistic
efficiencies, Ranking.
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Table 1- Data of 18 suppliers.
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[0.0608, 0.5330] [50, 65] 5 253 1
[0.0776, 0.6768] [60,70] 10 268 2
[0.0551, 0.4810] [40, 50] 3 259 3
[0.0638, 0.5568]  [100, 160] 6 180 4
[0.0579, 0.5051] [45, 55] 4 257 5
[0.0525, 0.4581] [85, 115] 2 248 6
[0.0704, 0.6139] [70, 95] 8 272 7
[0.0814,0.7107] [100,180] 11 330 8
[0.0739, 0.6446] [90, 120] 9 327 9
[0.0670, 0.5847] [50, 80] 7 330 10
[0.1039,0.9070] [250,300] 16 321 11
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[0.0855, 0.7462] [40,55] 12 291 15
[0.1091, 0.9524] [75,85] 17 334 16
[0.0500, 0.4362] [90, 180] 1 249 17
[0.1146, 1.0000] [90,150] 18 216 18
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Table 2- Optimistic and pessimistic efficiency and overall performance intervals for 18 suppliers using DEA with
efficient and inefficient frontiers.
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[0.5009, 0.7145]  [1.4377, 1.8692] [0.1745, 0.2731] 1
[0.5673,0.6631]  [1.6287, 1.9003] [0.1976, 0.2314] 2
[0.3913,0.5698]  [1.1236, 1.4045] [0.1363, 0.2312] 3
[1.2843,2.2528]  [3.3628, 6.4669] [0.4905, 0.7848] 4
[0.4438,0.6142]  [1.2739, 1.5570] [0.1546, 0.2423] 5
[0.8686, 1.3723]  [2.4935, 3.3737] [0.3026, 0.5582] 6
[0.6522,0.9366]  [1.8723, 2.5411] [0.2272, 0.3452] 7
[0.7679,1.4967]  [2.2046, 3.9685] [0.2675, 0.5645] 8
[0.6975,1.0508]  [2.0023, 2.6699] [0.2430, 0.4136] 9
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[0.7703,1.1632]  [2.2113, 3.3171] [0.2683, 0.4079] 12
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[0.3483,0.4791]  [1.0000, 1.3751] [0.1213, 0.1669] 15
[0.5406, 0.6450]  [1.4745, 1.8516] [0.1982, 0.2247] 16
[0.9160, 2.1955]  [2.6296, 5.2593] [0.3191, 0.9165] 17
[0.7926,1.7600]  [1.7082, 5.0523] [0.3678, 0.6131] 18
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