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Appendix A Details and Additional Results from Sim-

ulations for VRS-DEA Estimator

We conduct extensive Monte-Carlo experiments to compare the performance of our proposed

method with those in Kneip et al. (2015), Simar and Zelenyuk (2020) and Nguyen et al.

(2022). Following Simar and Zelenyuk (2020), we choose the Cobb-Douglas production

function (VRS) to simulate the data. Formally,

y∂i (xi) =

p∏
j=1

x
βj

ji , (A.1)

where 1 × p vector xi = (x1i, x2i, . . . , xpi) and xji
iid∼ Unif(0, 1), ∀ j ∈ 1, . . . , p. In addition,

we generate the true inefficiency scores from λi ∼ |N(0, 1)| + 1 (i.e., we generate the true

inefficiency from the half normal distribution and then shift it up by 1); it can be shown that

the simple mean true efficiency equal to 1 +
√

2
π
. The observed output is yi = y∂(xi)/λi,

i.e., by projecting y∂(xi) from the frontier into the production set. Thus a simulated sample

Sn = {xi, yi}ni=1 is created. The values of βj’s are set the same as Simar and Zelenyuk

(2020) so that we can directly compare our method with the correction method in Simar

and Zelenyuk (2020).

To be more clear, for each experiment (i.e., for each combination of p, q and n) we perform

2, 000 trials, drawing on each trial a sample of size n and checking whether the estimated

confidence interval covers the simple mean true efficiency. We then take the average of each

trial’s coverage over 2, 000 trials. Finally, we consider 0.90, 0.95 and 0.99 confidence intervals.

Tables A.1–A.4 present additional results not shown in the paper. Table A.1 lists the

values of βj’s used by Simar and Zelenyuk (2020) for each dimension p. Table A.2 presents

the coverages of estimated confidence intervals for the simple mean efficiency using VRS-

DEA estimator across different sample sizes and dimensions. Table A.3 presents simple

mean efficiency estimates and its estimated bias using VRS-DEA estimator, while Table A.4

presents mean standard deviation of estimated efficiency using VRS-DEA estimator.
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Table A.1: The Values of βj

p 1 2 3 4 5 7

β1 0.4 0.4 0.4 0.4 0.4 0.05
β2 0.2 0.2 0.2 0.2 0.1
β3 0.1 0.1 0.1 0.15
β4 0.15 0.15 0.2
β5 0.05 0.125
β6 0.075
β7 0.025
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Appendix B Details and Additional Results from Sim-

ulations for FDH Estimator

In this appendix, we conduct extensive Monte-Carlo experiments to illustrate the perfor-

mance of our proposed method for FDH estimator. The technology and data generation

process are the same as for VRS-DEA estimator presented in Appendix A. Instead of using

VRS-DEA estimator, here we use FDH estimator. Note that in this situation, according to

Kneip et al. (2015), FDH estimator is also consistent but with a slower convergence rate

compared to VRS-DEA estimator.

Tables B.5–B.7 present additional results not shown in the paper. Table B.5 presents

the coverages of estimated confidence intervals for the simple mean efficiency using FDH

estimator across different sample sizes and dimensions. Table B.6 presents simple mean

efficiency estimates and bias using FDH estimator, while Table B.7 presents mean standard

deviation of estimated efficiency using FDH estimator.
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Appendix C Details and Additional Results from Sim-

ulations for CRS-DEA Estimator

In this appendix, we conduct extensive Monte-Carlo experiments to illustrate the perfor-

mance of our proposed method for CRS-DEA estimator. For CRS estimator, the technology

needs to be globally constant returns to scale. Following Kneip et al. (2015), we use the

following technology,

y∂i (xi) =

p∏
j=1

x
1/p
ji , (C.1)

The inefficiency is generated similarly as for VRS-DEA estimator presented in Appendix A.

Instead of using VRS-DEA estimator, here we use CRS-DEA estimator.

The results are summarized in Figure C.1, confirming the improved performance of our

proposed method for CRS-DEA estimator.
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Figure C.1: Empirical Coverages for the Simple Mean Efficiency using CRS-DEA Estima-
tor
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