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D Randomization Algorithm

The following R code implements the algorithm described in Section 5.4 for randomizing

data. The user passes to the function an n by (p+q+r) data matrix where the columns and

rows can be in any order, and an n by (p+q+r) matrix with randomized observations or rows

is returned. Note that the code makes use of the “digest” package (Eddelbuettel, 2016) to

compute SHA-256 hashes. The package is not a part of the basic R distribution, but can be

downloaded from the Comprehensive R Archive Network at https://cran.r-project.org.
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randomize <- function (xyz) {
if (is.data.frame(xyz)) xyz=as.matrix(xyz)
if (length(colnames(xyz))>0) colnames(xyz)<-NULL
if (length(rownames(xyz))>0) rownames(xyz)<=NULL
n=nrow(xyz)
k=ncol(xyz)
#
# first, standardize so units do not matter:
std=apply(xyz,2,sd)
for (j in 1:k) {

xyz[,j]=xyz[,j]/std[j]
}

#
# then order the columns:
key1=vector(length=k)
totals=apply(xyz,2,sum)
require(digest)
for (j in 1:k) {

t1=enc2utf8(formatC(totals[j],format="E",width=18,digits=10))
key1[j]=enc2utf8(digest(t1,algo="sha256",serialize=FALSE,ascii=TRUE))
}

jj=sort(key1,index.return=TRUE)$ix
xyz=xyz[,jj]
#
# now order the rows:
key2=vector(length=n)
for (i in 1:n) {

t1=enc2utf8(paste(formatC(xyz[i,],format="E",width=18,digits=10),
collapse=""))

key2[i]=enc2utf8(digest(t1,algo="sha256",serialize=FALSE,ascii=TRUE))
}

ii=sort(key2,index.return=TRUE)$ix
xyz=xyz[ii,]
#
# restore order of the columns:
xyz[,jj]=xyz
#
# un-do the standardizations:
for (j in 1:k) {

xyz[,j]=xyz[,j]*std[j]
}

return(xyz)
}

The following shows an R session where the above code is used to randomize data from

Charnes et al. (1978). The data are loaded from the FEAR package by Wilson (2008). The

data are first loaded, stored in a matrix d, and then printed. Next, the data are randomized,

with the result stored in d2 and printed. Then the original data in d are copied to a new

matrix dnew, and 0.0001 is added to the element in row 36, column 6. The resulting matrix is
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then randomized with the result stored in d3, which is then printed. Note that the ordering

of the rows in d3 is very different from the ordering in d2, illustrating that even a small

change in the data causes a very different ordering of the observations. This is characteristic

of well-designed hash algorithms, and is known as the “avalanche effect” (Feistel, 1973).

Finally, the columns of the original matrix d are permuted randomly and stored in the

matrix dnew. The randomization function is then applied to this matrix, with the result

stored in d4. The matrices d2 and d4 are compared and found to be the same, illustrating

that the randomization algorithm is not affected by the ordering of variables in the data.

R version 3.1.0 (2014-04-10) -- "Spring Dance"
Copyright (C) 2014 The R Foundation for Statistical Computing
Platform: x86_64-apple-darwin13.1.0 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type ’license()’ or ’licence()’ for distribution details.

Natural language support but running in an English locale

R is a collaborative project with many contributors.
Type ’contributors()’ for more information and
’citation()’ on how to cite R or R packages in publications.

Type ’demo()’ for some demos, ’help()’ for on-line help, or
’help.start()’ for an HTML browser interface to help.
Type ’q()’ to quit R.

> wdir=Sys.getenv("PWD")
> setwd(wdir)
> source(’randomize.R’)
> #
> #
> require(FEAR)
Loading required package: FEAR
FEAR (Frontier Efficiency Analysis with R) version 2.0.1 installed
Copyright Paul W. Wilson 2014

Type "fear.license()" to view the software license for FEAR
Type "fear.cite()" to view the proper citation for FEAR

Read 2 items
> data(ccr)
> ccr=as.matrix(ccr)[,2:9]
> colnames(ccr) <- NULL
> d=ccr
> #
> # d is the data matrix.
> print(d)

[,1] [,2] [,3] [,4] [,5] [,6] [,7] [,8]
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[1,] 86.13 16.24 48.21 49.69 9 54.53 58.98 38.16
[2,] 29.26 10.24 41.96 40.65 5 24.69 33.89 26.02
[3,] 43.12 11.31 38.19 35.03 9 36.41 40.62 28.51
[4,] 24.96 6.14 24.81 25.15 7 14.94 17.58 16.19
[5,] 11.62 2.21 6.85 6.37 4 7.81 6.94 5.37
[6,] 11.88 4.97 18.73 18.04 4 12.59 16.85 12.84
[7,] 32.64 6.88 28.10 25.45 7 17.06 16.99 17.82
[8,] 20.79 12.97 54.85 52.07 8 20.29 30.64 33.16
[9,] 34.40 11.04 38.16 42.40 8 26.13 29.80 26.29

[10,] 61.74 14.50 49.09 42.92 9 46.42 51.59 35.20
[11,] 52.92 11.67 39.48 39.64 5 39.80 37.73 30.29
[12,] 36.00 10.15 37.80 39.52 5 37.84 47.85 25.35
[13,] 39.20 10.80 41.04 41.12 7 26.48 31.36 26.54
[14,] 14.60 2.88 9.64 11.14 3 10.31 10.86 7.47
[15,] 4.29 5.42 21.45 17.27 5 14.39 18.30 14.33
[16,] 27.25 14.17 56.46 55.26 9 32.94 36.03 38.19
[17,] 22.63 4.43 15.40 15.00 2 17.25 20.80 12.07
[18,] 28.00 7.61 28.73 27.04 9 27.55 38.19 20.44
[19,] 53.56 13.70 53.04 49.85 7 41.12 43.80 36.54
[20,] 25.42 9.05 29.69 31.74 4 29.43 42.63 23.34
[21,] 31.57 10.08 39.34 40.57 6 37.46 51.02 27.44
[22,] 16.34 5.84 20.89 22.10 4 19.40 25.18 16.52
[23,] 44.28 14.14 56.70 52.27 11 39.88 47.72 38.97
[24,] 19.74 6.43 24.20 25.66 3 25.72 30.81 16.54
[25,] 24.40 8.05 33.42 31.29 7 24.88 25.27 22.43
[26,] 41.40 11.70 44.01 46.35 7 31.62 40.78 31.16
[27,] 27.20 9.38 37.80 31.55 4 31.31 38.32 25.03
[28,] 23.92 7.12 25.58 29.01 3 21.00 21.30 18.30
[29,] 10.62 2.55 10.10 9.09 4 6.51 7.02 6.16
[30,] 12.48 6.14 23.13 22.46 6 11.64 15.26 15.68
[31,] 19.32 5.89 24.01 24.74 6 12.58 15.90 14.42
[32,] 6.30 1.93 7.11 7.68 4 4.59 6.16 4.99
[33,] 46.62 14.65 65.71 57.49 10 43.76 46.64 39.10
[34,] 38.95 12.82 47.02 48.92 9 32.38 38.55 31.05
[35,] 61.60 15.56 53.98 50.29 6 34.64 45.46 39.22
[36,] 31.08 6.26 22.18 21.96 4 11.52 15.14 13.91
[37,] 19.35 6.68 22.61 23.31 4 15.96 19.21 15.30
[38,] 11.20 3.08 9.90 10.06 2 9.91 12.30 7.22
[39,] 34.40 11.61 41.79 41.79 5 30.44 33.53 29.80
[40,] 35.55 6.48 21.69 21.69 6 22.63 25.24 17.15
[41,] 30.53 9.30 35.50 35.14 8 24.41 27.16 25.30
[42,] 25.44 7.10 26.81 26.23 3 23.11 22.67 17.56
[43,] 26.66 11.43 41.36 44.63 6 21.82 31.45 27.54
[44,] 39.79 22.49 84.77 76.12 11 63.92 79.67 63.11
[45,] 8.32 3.64 12.92 13.13 2 9.47 11.92 8.85
[46,] 59.78 13.52 48.80 49.69 15 33.94 39.18 34.61
[47,] 39.22 10.06 37.00 38.33 4 29.42 35.10 28.42
[48,] 3.24 3.18 13.12 12.71 5 7.70 11.02 9.02
[49,] 7.14 5.29 23.10 19.06 8 12.17 16.03 15.82
[50,] 68.16 12.28 33.58 34.64 15 39.07 42.71 27.67
[51,] 11.88 3.59 13.41 13.82 8 9.96 14.34 9.33
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[52,] 55.30 11.53 36.73 35.78 6 45.37 51.38 31.61
[53,] 16.20 7.02 26.94 26.30 9 18.23 22.05 17.56
[54,] 82.45 15.52 45.00 44.23 13 59.63 64.41 35.89
[55,] 15.81 6.93 23.91 23.61 7 24.20 28.21 18.74
[56,] 4.65 5.50 20.91 23.39 5 13.53 17.09 15.61
[57,] 41.25 8.41 26.23 25.24 10 28.39 27.65 20.79
[58,] 10.44 5.22 17.10 18.93 3 21.67 26.22 13.66
[59,] 139.65 35.03 119.56 130.83 22 120.17 144.67 88.59
[60,] 16.28 4.81 18.20 18.98 5 15.15 18.04 13.58
[61,] 12.06 2.59 8.74 8.17 5 6.92 7.10 6.35
[62,] 4.20 2.64 9.89 11.25 2 9.35 9.85 7.70
[63,] 19.44 3.83 12.87 13.23 5 13.03 13.40 10.29
[64,] 28.38 8.91 30.95 33.33 8 18.63 24.48 23.13
[65,] 13.50 3.61 15.60 12.39 4 12.28 13.01 9.89
[66,] 23.32 7.10 24.96 28.56 22 16.81 19.72 18.70
[67,] 27.60 9.38 32.29 34.01 20 26.36 28.22 24.46
[68,] 11.70 10.53 37.67 43.60 8 22.85 26.21 28.14
[69,] 4.68 1.85 6.22 5.46 5 8.17 8.70 5.12
[70,] 10.44 4.82 17.13 18.21 9 13.69 14.19 12.99
> d2=randomize(d)
Loading required package: digest
Warning message:
package ’digest’ was built under R version 3.1.3
> print(d2)

[,1] [,2] [,3] [,4] [,5] [,6] [,7] [,8]
[1,] 11.88 4.97 18.73 18.04 4 12.59 16.85 12.84
[2,] 10.44 4.82 17.13 18.21 9 13.69 14.19 12.99
[3,] 43.12 11.31 38.19 35.03 9 36.41 40.62 28.51
[4,] 11.88 3.59 13.41 13.82 8 9.96 14.34 9.33
[5,] 52.92 11.67 39.48 39.64 5 39.80 37.73 30.29
[6,] 16.20 7.02 26.94 26.30 9 18.23 22.05 17.56
[7,] 39.20 10.80 41.04 41.12 7 26.48 31.36 26.54
[8,] 11.70 10.53 37.67 43.60 8 22.85 26.21 28.14
[9,] 4.65 5.50 20.91 23.39 5 13.53 17.09 15.61

[10,] 39.79 22.49 84.77 76.12 11 63.92 79.67 63.11
[11,] 11.62 2.21 6.85 6.37 4 7.81 6.94 5.37
[12,] 31.57 10.08 39.34 40.57 6 37.46 51.02 27.44
[13,] 28.38 8.91 30.95 33.33 8 18.63 24.48 23.13
[14,] 4.68 1.85 6.22 5.46 5 8.17 8.70 5.12
[15,] 61.74 14.50 49.09 42.92 9 46.42 51.59 35.20
[16,] 35.55 6.48 21.69 21.69 6 22.63 25.24 17.15
[17,] 12.48 6.14 23.13 22.46 6 11.64 15.26 15.68
[18,] 7.14 5.29 23.10 19.06 8 12.17 16.03 15.82
[19,] 25.42 9.05 29.69 31.74 4 29.43 42.63 23.34
[20,] 41.40 11.70 44.01 46.35 7 31.62 40.78 31.16
[21,] 22.63 4.43 15.40 15.00 2 17.25 20.80 12.07
[22,] 34.40 11.04 38.16 42.40 8 26.13 29.80 26.29
[23,] 29.26 10.24 41.96 40.65 5 24.69 33.89 26.02
[24,] 44.28 14.14 56.70 52.27 11 39.88 47.72 38.97
[25,] 68.16 12.28 33.58 34.64 15 39.07 42.71 27.67
[26,] 26.66 11.43 41.36 44.63 6 21.82 31.45 27.54
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[27,] 25.44 7.10 26.81 26.23 3 23.11 22.67 17.56
[28,] 61.60 15.56 53.98 50.29 6 34.64 45.46 39.22
[29,] 59.78 13.52 48.80 49.69 15 33.94 39.18 34.61
[30,] 16.28 4.81 18.20 18.98 5 15.15 18.04 13.58
[31,] 30.53 9.30 35.50 35.14 8 24.41 27.16 25.30
[32,] 24.40 8.05 33.42 31.29 7 24.88 25.27 22.43
[33,] 20.79 12.97 54.85 52.07 8 20.29 30.64 33.16
[34,] 34.40 11.61 41.79 41.79 5 30.44 33.53 29.80
[35,] 23.32 7.10 24.96 28.56 22 16.81 19.72 18.70
[36,] 19.74 6.43 24.20 25.66 3 25.72 30.81 16.54
[37,] 31.08 6.26 22.18 21.96 4 11.52 15.14 13.91
[38,] 55.30 11.53 36.73 35.78 6 45.37 51.38 31.61
[39,] 24.96 6.14 24.81 25.15 7 14.94 17.58 16.19
[40,] 38.95 12.82 47.02 48.92 9 32.38 38.55 31.05
[41,] 27.20 9.38 37.80 31.55 4 31.31 38.32 25.03
[42,] 11.20 3.08 9.90 10.06 2 9.91 12.30 7.22
[43,] 10.62 2.55 10.10 9.09 4 6.51 7.02 6.16
[44,] 4.20 2.64 9.89 11.25 2 9.35 9.85 7.70
[45,] 19.35 6.68 22.61 23.31 4 15.96 19.21 15.30
[46,] 41.25 8.41 26.23 25.24 10 28.39 27.65 20.79
[47,] 13.50 3.61 15.60 12.39 4 12.28 13.01 9.89
[48,] 6.30 1.93 7.11 7.68 4 4.59 6.16 4.99
[49,] 14.60 2.88 9.64 11.14 3 10.31 10.86 7.47
[50,] 27.60 9.38 32.29 34.01 20 26.36 28.22 24.46
[51,] 39.22 10.06 37.00 38.33 4 29.42 35.10 28.42
[52,] 15.81 6.93 23.91 23.61 7 24.20 28.21 18.74
[53,] 53.56 13.70 53.04 49.85 7 41.12 43.80 36.54
[54,] 86.13 16.24 48.21 49.69 9 54.53 58.98 38.16
[55,] 139.65 35.03 119.56 130.83 22 120.17 144.67 88.59
[56,] 19.44 3.83 12.87 13.23 5 13.03 13.40 10.29
[57,] 3.24 3.18 13.12 12.71 5 7.70 11.02 9.02
[58,] 36.00 10.15 37.80 39.52 5 37.84 47.85 25.35
[59,] 27.25 14.17 56.46 55.26 9 32.94 36.03 38.19
[60,] 23.92 7.12 25.58 29.01 3 21.00 21.30 18.30
[61,] 46.62 14.65 65.71 57.49 10 43.76 46.64 39.10
[62,] 4.29 5.42 21.45 17.27 5 14.39 18.30 14.33
[63,] 10.44 5.22 17.10 18.93 3 21.67 26.22 13.66
[64,] 12.06 2.59 8.74 8.17 5 6.92 7.10 6.35
[65,] 19.32 5.89 24.01 24.74 6 12.58 15.90 14.42
[66,] 32.64 6.88 28.10 25.45 7 17.06 16.99 17.82
[67,] 16.34 5.84 20.89 22.10 4 19.40 25.18 16.52
[68,] 8.32 3.64 12.92 13.13 2 9.47 11.92 8.85
[69,] 82.45 15.52 45.00 44.23 13 59.63 64.41 35.89
[70,] 28.00 7.61 28.73 27.04 9 27.55 38.19 20.44
> #
> # make a small change in data matrix and randomize again:
> dnew=d
> print(dnew[35,6])
[1] 34.64
> dnew[35,6]=dnew[35,6]+0.0001
> print(dnew[35,6])
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[1] 34.6401
> d3=randomize(dnew)
> print(d3)

[,1] [,2] [,3] [,4] [,5] [,6] [,7] [,8]
[1,] 15.81 6.93 23.91 23.61 7 24.2000 28.21 18.74
[2,] 30.53 9.30 35.50 35.14 8 24.4100 27.16 25.30
[3,] 39.22 10.06 37.00 38.33 4 29.4200 35.10 28.42
[4,] 86.13 16.24 48.21 49.69 9 54.5300 58.98 38.16
[5,] 12.06 2.59 8.74 8.17 5 6.9200 7.10 6.35
[6,] 22.63 4.43 15.40 15.00 2 17.2500 20.80 12.07
[7,] 7.14 5.29 23.10 19.06 8 12.1700 16.03 15.82
[8,] 19.35 6.68 22.61 23.31 4 15.9600 19.21 15.30
[9,] 24.40 8.05 33.42 31.29 7 24.8800 25.27 22.43

[10,] 43.12 11.31 38.19 35.03 9 36.4100 40.62 28.51
[11,] 41.25 8.41 26.23 25.24 10 28.3900 27.65 20.79
[12,] 44.28 14.14 56.70 52.27 11 39.8800 47.72 38.97
[13,] 29.26 10.24 41.96 40.65 5 24.6900 33.89 26.02
[14,] 52.92 11.67 39.48 39.64 5 39.8000 37.73 30.29
[15,] 139.65 35.03 119.56 130.83 22 120.1700 144.67 88.59
[16,] 46.62 14.65 65.71 57.49 10 43.7600 46.64 39.10
[17,] 39.79 22.49 84.77 76.12 11 63.9200 79.67 63.11
[18,] 24.96 6.14 24.81 25.15 7 14.9400 17.58 16.19
[19,] 35.55 6.48 21.69 21.69 6 22.6300 25.24 17.15
[20,] 26.66 11.43 41.36 44.63 6 21.8200 31.45 27.54
[21,] 82.45 15.52 45.00 44.23 13 59.6300 64.41 35.89
[22,] 11.62 2.21 6.85 6.37 4 7.8100 6.94 5.37
[23,] 4.29 5.42 21.45 17.27 5 14.3900 18.30 14.33
[24,] 28.00 7.61 28.73 27.04 9 27.5500 38.19 20.44
[25,] 41.40 11.70 44.01 46.35 7 31.6200 40.78 31.16
[26,] 32.64 6.88 28.10 25.45 7 17.0600 16.99 17.82
[27,] 10.44 4.82 17.13 18.21 9 13.6900 14.19 12.99
[28,] 53.56 13.70 53.04 49.85 7 41.1200 43.80 36.54
[29,] 11.88 3.59 13.41 13.82 8 9.9600 14.34 9.33
[30,] 23.92 7.12 25.58 29.01 3 21.0000 21.30 18.30
[31,] 16.28 4.81 18.20 18.98 5 15.1500 18.04 13.58
[32,] 4.20 2.64 9.89 11.25 2 9.3500 9.85 7.70
[33,] 61.60 15.56 53.98 50.29 6 34.6401 45.46 39.22
[34,] 4.65 5.50 20.91 23.39 5 13.5300 17.09 15.61
[35,] 8.32 3.64 12.92 13.13 2 9.4700 11.92 8.85
[36,] 34.40 11.04 38.16 42.40 8 26.1300 29.80 26.29
[37,] 20.79 12.97 54.85 52.07 8 20.2900 30.64 33.16
[38,] 39.20 10.80 41.04 41.12 7 26.4800 31.36 26.54
[39,] 27.20 9.38 37.80 31.55 4 31.3100 38.32 25.03
[40,] 4.68 1.85 6.22 5.46 5 8.1700 8.70 5.12
[41,] 55.30 11.53 36.73 35.78 6 45.3700 51.38 31.61
[42,] 19.32 5.89 24.01 24.74 6 12.5800 15.90 14.42
[43,] 34.40 11.61 41.79 41.79 5 30.4400 33.53 29.80
[44,] 25.42 9.05 29.69 31.74 4 29.4300 42.63 23.34
[45,] 19.44 3.83 12.87 13.23 5 13.0300 13.40 10.29
[46,] 10.44 5.22 17.10 18.93 3 21.6700 26.22 13.66
[47,] 16.20 7.02 26.94 26.30 9 18.2300 22.05 17.56
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[48,] 25.44 7.10 26.81 26.23 3 23.1100 22.67 17.56
[49,] 19.74 6.43 24.20 25.66 3 25.7200 30.81 16.54
[50,] 68.16 12.28 33.58 34.64 15 39.0700 42.71 27.67
[51,] 3.24 3.18 13.12 12.71 5 7.7000 11.02 9.02
[52,] 61.74 14.50 49.09 42.92 9 46.4200 51.59 35.20
[53,] 31.57 10.08 39.34 40.57 6 37.4600 51.02 27.44
[54,] 16.34 5.84 20.89 22.10 4 19.4000 25.18 16.52
[55,] 27.25 14.17 56.46 55.26 9 32.9400 36.03 38.19
[56,] 13.50 3.61 15.60 12.39 4 12.2800 13.01 9.89
[57,] 14.60 2.88 9.64 11.14 3 10.3100 10.86 7.47
[58,] 59.78 13.52 48.80 49.69 15 33.9400 39.18 34.61
[59,] 36.00 10.15 37.80 39.52 5 37.8400 47.85 25.35
[60,] 10.62 2.55 10.10 9.09 4 6.5100 7.02 6.16
[61,] 6.30 1.93 7.11 7.68 4 4.5900 6.16 4.99
[62,] 11.88 4.97 18.73 18.04 4 12.5900 16.85 12.84
[63,] 31.08 6.26 22.18 21.96 4 11.5200 15.14 13.91
[64,] 12.48 6.14 23.13 22.46 6 11.6400 15.26 15.68
[65,] 38.95 12.82 47.02 48.92 9 32.3800 38.55 31.05
[66,] 11.70 10.53 37.67 43.60 8 22.8500 26.21 28.14
[67,] 28.38 8.91 30.95 33.33 8 18.6300 24.48 23.13
[68,] 27.60 9.38 32.29 34.01 20 26.3600 28.22 24.46
[69,] 23.32 7.10 24.96 28.56 22 16.8100 19.72 18.70
[70,] 11.20 3.08 9.90 10.06 2 9.9100 12.30 7.22
> #
> # permute the rows and columns of d to see that we get the same
> # randomize matrix:
> set.seed(90001)
> dnew=d[sample.int(70),]
> d4=randomize(d)
> any(!(d2!=d4))
[1] TRUE
>
>
> proc.time()

user system elapsed
16.802 5.148 32.315
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E Additional Results from Monte Carlo Experiments

Table E.1 gives results from the Monte Carlo experiments described in Section 6 using the

DEA estimators with r = 3. Tables E.2–E.3 give results from the Monte Carlo experiments

described in Section 6 using FDH estimators with r = 1 and 2, analogous to Tables 1–2 in

the paper. Similarly, Table E.4 gives results obtained using FDH estimators with r = 3,

analogous to the results in Table E.1.

In addition to the first set of experiments described in Section 6, we perform two ad-

ditional sets of experiments to examine the performance of the separability tests. In the

second set of experiments, we generate X, Y eff and Z as described in Section 6. We then

simulate observed output values Y by setting

Y = Y eff
[
(1 + δ(Zα))1/2|u|+ 1

]−1
(E.1)

where u ∼ N+(0, 1) and δ and α are defined as in Section 6. Here, the environmental

variables Z affect the distribution of inefficiency, but have no effect on the frontier since

any effect of Z is wiped out whenever u = 0. Consequently, the separability condition in

Assumption 2.1 holds. Results from these experiments, for r ∈ {1, 2, 3} and using DEA

estimators appear in Tables E.5–E.7. Corresponding results obtained with FDH estimators

appear in Tables E.8–E.10.

In the third set of experiments, we again generate X, Y eff and Z as described in Section

6. We then simulate observed output values Y by setting

Y = Y eff [1 + δ(Zα)]
[
(1 + δ(Zα))1/2|u|+ 1

]−1
(E.2)

where where u ∼ N+(0, 1) and δ and α are defined as in Section 6. In (E.2), the environ-

mental variables Z affect both the frontier as well as the distribution of inefficiency, violating

the separability in Assumption 2.1 so that Assumption 2.2 holds instead. Results from these

experiments, for r ∈ {1, 2, 3} and using DEA estimators appear in Tables E.11–E.13.

Corresponding results obtained with FDH estimators appear in Tables E.14–E.16.
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