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Appendix G

Emission Factor Uncertainty Ratios Based on the Difference of Means

This statistical approach is designed to account for the uncertainty induced by three sources of
variability: (1) the skewness of the distribution of emissions data, (2) the number of tests
comprising the emissions factor, and (3) the number of emissions units for which emissions are
being estimated. In this approach, three hypothetical 1og-normally distributed populations, each
comprised of 10,000 data points are generated. The three populations have a population mean of
1.0 and standard deviations of 0.5, 1.0, and 2.0, respectively. The approach isto sample each of
these populations to devel op separate data sets; one data set to replicate emissions factors
(“calculated” emissions factor values) and the other to represent actual emissions from the
emissions units. The results are compared to determine how well the calculated emissions
factors represent the actual emissions of the emissions units; the calculated emissions factor
value is subtracted from the actual emissions unit value. The sampling that simulates emissions
factor emissions unitsis replicated 9 times to represent 9 different facilities having from 1 to 9
similar emissions units. The sampling that simulates the devel opment of the calculated
emissions factor valuesiis replicated 20 times to represent emissions factors developed from 1 to
20 tests (i.e., n = 1to 20).

Each hypothetical population consists of a sample of size 10,000 values drawn with replacement
from alog-normal distribution with mean 1 and standard deviation equal to 0.5, 1.0, or 2.0. This
sampl e represents 10,000 repetitions of “actual emissions’ since they are drawn from the
hypothetical population of emissions. This processis repeated nine times; each of the nine
resulting populations represent 10,000 emissions from one of the nine different emissions units.
The distribution corresponding to the first emissions unit represents afacility with only one
emissions unit, and the 10,000 values are actual emissions based on asample of size 1. Thefirst
two emissions units (population distributions) represent afacility with two emissions units,
therefore actual emissions are based on samples of size 2, one value from each emissions unit.
Following the same reasoning, all of the nine emissions units (population distributions) represent
afacility with nine emissions units, that will generate actual emissions based on samples of size
9. Theresult consists of nine sampling distributions, where sampling distribution I, with

| =1,...,9, represents the sampling distribution of the emissions factor based on | emissions units.

Another 20 samples of size 10,000 are selected with replacement from the standardized
population. Then, in the same way, sampling distributions of means are calculated using 1 to 20
emissionstests. Each of these 20 sampling distributionsis referred to as the cal culated emissions
factor developed from 1 to 20 tests.

Next, all combinations of differences between the 9 sampling distributions representing
emissions units and the 20 sampling distributions representing cal culated emissions factors are
calculated. Differences of two sampling distributions will result in a sampling distribution of
differences of means (averages). Tables reporting the percentiles of all sampling distributions of
differences are reported. The adjustment for the emissions factor is defined as 1+ (difference).
Tables G-1 through G-3 present selected percentiles of the distribution of the differences of
means for hypothetical populations with a standard deviation of 0.5, 1.0, and 2.0, respectively.
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Sources
estimated

Sources
estimated

Sources
estimated
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©CoO~NOOUO~WNLPE

EF data

1
-0.39
-0.33
-0.30
-0.28
-0.27
-0.27
-0.26
-0.26
-0.25

EF data

1
0.01
0.06
0.07
0.08
0.08
0.08
0.09
0.09
0.09

EF data

1
0.42
0.40
0.38
0.38
0.37
0.37
0.37
0.37
0.37

TABLE G-1. SELECTED PERCENTILES OF DISTRIBUTION OF DIFFERENCE IN MEANS BY NUMBER OF TESTS AND SOURCES
HYPOTHETICAL POPULATION WITH RSD OF 0.5
25th Percentile

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
-0.38 -0.36 -0.36 -035 -035 -0.35 -0.36 -035 -0.35 -0.35 -0.35 -0.35 -0.35 -0.35 -0.35 -0.35 -0.35
-0.30 -0.29 -0.28 -0.27 -0.27 -0.26 -0.26 -0.27 -0.26 -0.26 -0.26 -0.26 -0.26  -0.26 -0.25 -0.25 -0.25
-0.27 -0.25 -0.25 -0.24 -0.23 -0.23 -0.23 -0.23 -0.23 -0.22 -0.22 -0.22 -0.22 -0.22 -0.22 -0.21 -0.21
-0.24 -0.23 -0.23 -0.22 -0.21 -0.21 -0.21 -0.21 -0.20 -0.20 -0.20 -0.20 -0.20 -0.19 -0.19 -0.19 -0.19
-0.24 -0.22 -0.21 -0.21 -0.20 -0.20 -0.19 -0.19 -0.19 -0.19 -0.18 -0.18 -0.18 -0.18 -0.18 -0.18 -0.17
-0.23 -0.22 -0.20 -020 -0.19 -0.19 -0.18 -0.18 -0.18 -0.17 -0.17 -0.17 -0.17  -0.17 -0.16 -0.16 -0.16
-0.22 -0.21 -0.19 -0.19 -0.18 -0.18 -0.17 -0.17 -0.17 -0.16 -0.16 -0.16 -0.16 -0.15 -0.15 -0.15 -0.15
-0.22 -0.20 -0.19 -0.18 -0.17 -0.17 -0.16 -0.16 -0.16 -0.16 -0.15 -0.15 -0.15 -0.15 -0.15 -0.15 -0.15
-0.21 -0.20 -0.18 -0.17 -0.17 -0.16 -0.16 -0.16 -0.16 -0.15 -0.15 -0.15 -0.14 -0.14 -0.14 -0.14 -0.14

50th Percentile

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
-0.04 -0.06 -0.07 -0.07 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.09 -0.09 -0.09 -0.09 -0.09 -0.09
0.01 -0.010 -0.02 -0.02 -0.03 -0.03 -0.03 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04 -0.04
0.02 0.01 0.00 -0.01 -0.01 -0.02 -0.02 -0.02 -0.02 -0.02 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03
0.03 0.02 o0.01 000 -001 -001 -0.01 -0.01 -0.01 -0.00 -0.01 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02
0.03 0.02 0.01 0.00 000 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.02 -0.01 -0.01 -0.02 -0.02
0.03 0.02 002 001 000 000 000 -001 -001 -0.010 -0.01 -0.01 -001 -0.01 -0.02 -0.02 -0.01
0.04 0.03 0.02 0.01 001 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
0.05 0.03 0.02 001 001 0.01 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.010 -0.01 -0.01 -0.01 -0.01
0.05 0.03 0.02 0.02 001 001 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01

75th Percentile

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
034 032 030 029 029 028 0.28 0.28 0.28 0.27 0.27 0.27 0.27 0.27 0.27 027 0.27
032 028 027 026 024 024 024 0.23 023 0.22 0.22 0.22 0.22 0.22 022 022 021
029 026 024 023 022 022 021 0.21 020 0.20 0.20 0.20 0.19 0.19 0.19 019 0.19
028 025 023 022 021 020 0.20 0.19 019 0.19 0.18 0.18 0.18 0.18 0.17 0.17 0.17
028 024 022 021 020 019 0.19 0.18 0.18 0.17 0.17 0.17 0.17 0.16 0.16 0.16 0.16
027 023 021 020 019 0.18 0.18 0.17 0.17 0.16 0.16 0.16 0.16 0.15 0.15 0.5 0.15
027 023 021 020 019 0.17 0.17 0.17 0.16 0.16 0.16 0.15 0.15 0.15 0.15 014 0.14
027 023 021 019 018 0.17 0.17 0.16 0.16 0.15 0.15 0.15 0.14 0.14 0.14 014 0.14
027 023 020 019 018 0.17 0.17 0.16 0.16 0.15 0.15 0.14 0.14 0.14 0.14 014 0.13

19
-0.35
-0.25
-0.21
-0.19
-0.17
-0.16
-0.15
-0.14
-0.14

19
-0.09
-0.04
-0.03
-0.02
-0.02
-0.01
-0.01
-0.01
-0.01

19
0.27
0.21
0.19
0.17
0.16
0.15
0.14
0.14
0.13

20
-0.35
-0.25
-0.21
-0.19
-0.17
-0.16
-0.15
-0.14
-0.14

20
-0.09
-0.04
-0.03
-0.02
-0.02
-0.01
-0.01
-0.01
-0.01

20
0.27
0.21
0.19
0.17
0.16
0.15
0.14
0.13
0.13



Sources
estimated

Sources
estimated

Sources
estimated

Sources
estimated
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TABLE G-1 (continued). SELECTED PERCENTILES OF DISTRIBUTION OF DIFFERENCE IN MEANS BY NUMBER OF TESTS AND SOURCES

EF data
1

0.48
0.46
0.45
0.44
0.44
0.43
0.43
0.43

EF data

1
0.87
0.71
0.64
0.62
0.60
0.59
0.58
0.58
0.57

EF data

1
1.18
0.92
0.82
0.77
0.73
0.71
0.70
0.68
0.67

EF data

1
1.95
1.37
117
1.09
1.02
0.96
0.93
0.91
0.89

2
0.45
0.40
0.37
0.35
0.33
0.33
0.33
0.32
0.32

0.79
0.63
0.55
0.51
0.49
0.48
0.47
0.46
0.45

111
0.83
0.72
0.66
0.63
0.61
0.59
0.57
0.56

1.86
1.30
1.08
0.98
0.91
0.85
0.82
0.79
0.77

3
0.42
0.37
0.32
0.31
0.29
0.29
0.28
0.28
0.27

0.75
0.58
0.50
0.47
0.45
0.43
0.42
0.40
0.39

1.07
0.78
0.67
0.61
0.57
0.54
0.53
0.51
0.50

1.83
1.24
1.01
0.91
0.83
0.78
0.76
0.74
0.70

4
0.41
0.35
0.31
0.29
0.27
0.26
0.26
0.25
0.25

0.73
0.57
0.48
0.44
0.42
0.40
0.39
0.38
0.37

1.05
0.76
0.64
0.58
0.55
0.51
0.49
0.48
0.47

1.79
1.20
0.98
0.87
0.79
0.73
0.72
0.69
0.66

5
0.40
0.33
0.29
0.27
0.26
0.25
0.24
0.24
0.23

0.72
0.55
0.47
0.43
0.40
0.38
0.37
0.36
0.35

1.04
0.75
0.63
0.56
0.53
0.50
0.47
0.46
0.44

1.78
1.22
0.95
0.85
0.78
0.72
0.69
0.66
0.63

6
0.39
0.32
0.29
0.26
0.25
0.24
0.23
0.23
0.22

0.71
0.54
0.46
0.42
0.38
0.37
0.35
0.34
0.33

1.03
0.75
0.61
0.54
0.51
0.48
0.46
0.44
0.42

1.77
1.20
0.95
0.83
0.75
0.70
0.67
0.64
0.61

HYPOTHETICAL POPULATION WITH RSD OF 0.5

7
0.39
0.31
0.28
0.26
0.24
0.22
0.22
0.21
0.21

0.70
0.53
0.45
0.40
0.37
0.36
0.34
0.33
0.32

1.01
0.74
0.60
0.54
0.50
0.46
0.45
0.43
0.41

1.76
1.19
0.94
0.82
0.74
0.69
0.66
0.63
0.60

8
0.39
0.31
0.27
0.25
0.23
0.22
0.22
0.21
0.21

0.71
0.52
0.44
0.40
0.37
0.35
0.33
0.32
0.31

1.00
0.73
0.59
0.53
0.49
0.46
0.44
0.41
0.40

1.76
1.16
0.93
0.80
0.73
0.68
0.65
0.60
0.58

9
0.39
0.30
0.27
0.24
0.23
0.22
0.21
0.20
0.20

80th Percentile

10
0.38
0.30
0.26
0.24
0.22
0.21
0.20
0.20
0.19

11
0.38
0.29
0.26
0.24
0.22
0.21
0.20
0.19
0.19

90th Percentile

9
0.70
0.51
0.44
0.39
0.36
0.34
0.33
0.32
0.30

10
0.70
0.51
0.43
0.39
0.36
0.34
0.32
0.31
0.30

11
0.69
0.51
0.42
0.38
0.35
0.33
0.32
0.30
0.29

95th Percentile

9
1.00
0.73
0.59
0.52
0.48
0.45
0.43
0.41
0.39

10
0.99
0.72
0.59
0.52
0.47
0.44
0.42
0.40
0.39

11
1.00
0.72
0.57
0.51
0.47
0.44
0.42
0.39
0.38

99th Percentile

9
1.74
1.17
0.94
0.81
0.73
0.68
0.65
0.60
0.58

10
1.75
1.16
0.93
0.80
0.72
0.67
0.63
0.60
0.56

11
1.77
1.17
0.92
0.81
0.72
0.65
0.63
0.59
0.56

12
0.38
0.29
0.26
0.23
0.22
0.21
0.20
0.19
0.19

12
0.69
0.51
0.42
0.38
0.35
0.33
0.31
0.30
0.29

12
1.00
0.72
0.58
0.51
0.46
0.43
0.41
0.40
0.38

12
1.77
1.15
0.90
0.80
0.70
0.66
0.62
0.58
0.56

13
0.37
0.29
0.26
0.23
0.21
0.20
0.19
0.18
0.18

13
0.69
0.50
0.42
0.38
0.35
0.32
0.31
0.29
0.28

13
0.99
0.71
0.57
0.50
0.46
0.43
0.41
0.39
0.37

13
1.79
1.16
0.91
0.80
0.70
0.65
0.61
0.57
0.54

0.37
0.29
0.25
0.23
0.21
0.20
0.19
0.18
0.18

14
0.69
0.51
0.42
0.38
0.34
0.32
0.30
0.29
0.28

14
0.99
0.71
0.58
0.50
0.46
0.43
0.41
0.39
0.37

14
1.79
1.15
0.91
0.79
0.70
0.64
0.61
0.57
0.53

15
0.37
0.29
0.25
0.23
0.21
0.20
0.19
0.18
0.18

15
0.69
0.50
0.42
0.37
0.34
0.32
0.30
0.29
0.27

15
1.00
0.71
0.57
0.50
0.45
0.43
0.40
0.38
0.36

15
1.78
1.16
0.91
0.79
0.70
0.64
0.60
0.56
0.53

16
0.37
0.29
0.25
0.22
0.21
0.19
0.19
0.18
0.18

16
0.69
0.50
0.41
0.37
0.34
0.32
0.30
0.28
0.27

16
0.99
0.70
0.56
0.50
0.45
0.42
0.40
0.38
0.36

16
1.77
1.15
0.90
0.79
0.69
0.64
0.59
0.55
0.52

17
0.37
0.28
0.25
0.22
0.20
0.19
0.19
0.18
0.17

17
0.69
0.50
0.41
0.37
0.34
0.31
0.30
0.28
0.27

17
0.99
0.70
0.56
0.50
0.45
0.42
0.40
0.37
0.35

17
1.77
1.15
0.90
0.78
0.68
0.64
0.59
0.55
0.52

0.37
0.29
0.25
0.22
0.20
0.19
0.18
0.18
0.17

18
0.69
0.49
0.41
0.37
0.33
0.31
0.29
0.28
0.27

18
0.99
0.71
0.57
0.50
0.45
0.42
0.40
0.37
0.35

18
1.77
1.15
0.89
0.78
0.68
0.63
0.59
0.55
0.52

19
0.37
0.29
0.25
0.22
0.20
0.19
0.18
0.17
0.17

19
0.68
0.50
0.42
0.36
0.33
0.31
0.29
0.28
0.27

19
0.99
0.71
0.56
0.49
0.44
0.41
0.39
0.37
0.34

19
1.77
1.15
0.90
0.77
0.68
0.63
0.59
0.55
0.52

20
0.37
0.28
0.24
0.22
0.20
0.19
0.18
0.17
0.17

20
0.68
0.49
0.41
0.36
0.33
0.30
0.29
0.27
0.26

20
0.99
0.71
0.56
0.49
0.44
0.41
0.39
0.37
0.34

20
1.78
1.15
0.90
0.77
0.68
0.63
0.59
0.55
0.52



TABLE G-2. SELECTED PERCENTILES OF DISTRIBUTION OF DIFFERENCE IN MEANS BY NUMBER OF TESTS AND SOURCES
HYPOTHETICAL POPULATION WITH RSD OF 1.0
25th Percentile

EF data
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 -054 -058 -059 -060 -061 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.59
Sources 2 -043 -048 -048 -0.48 -0.48 -0.48 -0.47 -0.47 -047 -0.48 -0.47 -0.47 -0.47 -0.47 -0.47 -0.47 -0.47 -0.47 -0.47 -0.47
estimated 3 -0.39 -042 -041 -042 -042 -041 -041 -041 -041 -041 -0.40 -0.40 -0.40 -0.40 -0.40 -0.40 -0.40 -0.40 -0.40 -0.40
4 -037 -037 -0.38 -0.38 -0.39 -0.38 -0.38 -0.37 -0.37 -0.37 -0.37 -0.37 -0.37 -0.37 -0.37 -0.36 -0.37 -0.36 -0.36 -0.36
5 -0.34 -0.36 -0.35 -0.35 -0.36 -0.35 -0.35 -0.35 -0.35 -0.35 -0.34 -0.34 -0.34 -0.34 -0.34 -0.34 -0.34 -0.34 -0.33 -0.33
6 -0.33 -0.34 -0.34 -0.33 -0.34 -0.33 -0.33 -0.33 -0.33 -0.33 -0.32 -0.32 -032 -0.31 -0.32 -0.31 -0.31 -0.31 -0.31 -0.31
7 -056 -0.60 -0.60 -0.60 -0.61 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.61 -0.61
8 -056 -0.59 -059 -059 -0.60 -0.60 -0.60 -0.60 -0.59 -0.59 -0.59 -0.59 -059 -0.60 -0.59 -0.59 -0.60 -0.59 -0.59 -0.59
9 -054 -059 -059 -0.60 -0.60 -0.61 -0.61 -0.61 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60 -0.60

50th Percentile

EF data
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 -001 -0.10 -0.15 -0.18 -0.20 -0.20 -0.22 -0.23 -0.23 -0.24 -0.24 -0.24 -025 -0.26 -0.26 -0.26 -0.27 -0.26 -0.26 -0.27
Sources 2 010 0.00 -0.04 -0.07 -0.09 -0.11 -0.11 -0.12 -0.12 -0.13 -0.14 -0.14 -0.14 -0.15 -0.15 -0.15 -0.15 -0.15 -0.16 -0.16
estimated 3 014 003 0.00 -0.03 -0.05 -0.06 -0.07 -0.07 -0.08 -0.09 -0.09 -0.10 -0.10 -0.10 -0.11 -0.11 -0.11 -0.11 -0.11 -0.11
4 016 0.06 0.02 0.00 -0.02 -0.03 -0.04 -0.05 -0.05 -0.07 -0.07 -0.07 -0.08 -0.08 -0.08 -0.09 -0.09 -0.09 -0.09 -0.09
5 019 009 0.05 0.02 000 -001 -0.02 -0.02 -004 -0.04 -0.05 -0.06 -0.06 -0.06 -0.06 -0.07 -0.07 -0.07 -0.07 -0.07
6 019 009 006 003 001 000 -0.01 -0.01 -002 -0.04 -0.04 -0.04 -0.04 -0.05 -0.05 -0.05 -0.05 -0.06 -0.06 -0.06
7 000 -0.12 -0.16 -0.19 -0.21 -0.22 -0.23 -0.24 -0.25 -0.25 -0.26 -0.26 -0.26 -0.26 -0.27 -0.27 -0.27 -0.27 -0.28 -0.28
8 000 -0.11 -0.15 -0.17 -0.19 -0.20 -0.21 -0.22 -0.23 -0.24 -0.24 -0.24 -0.25 -0.25 -0.25 -0.25 -0.25 -0.26 -0.26 -0.26
9 -001 -0.10 -0.16 -0.18 -0.20 -0.21 -0.21 -0.23 -0.23 -0.24 -0.24 -0.25 -0.25 -0.26 -0.26 -0.26 -0.27 -0.27 -0.27 -0.27

75th Percentile

EF data
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 054 042 039 036 034 032 032 031 030 0.29 0.28 0.28 0.27 0.27 0.27 027 0.27 0.27 0.26 0.26
Sources 2 057 047 042 039 037 036 034 033 0.32 0.31 031 030 030 029 029 028 028 028 028 0.28
estimated 3 057 047 042 039 036 035 033 032 031 0.30 0.30 0.28 0.28 0.28 0.27 0.27 0.27 0.26 0.26 0.26
4 057 047 042 039 036 034 032 032 031 0.29 029 029 028 0.28 027 027 026 026 026 0.25
5 058 046 041 038 035 033 032 031 030 0.29 029 0.28 028 027 026 026 026 025 025 0.25
6 058 046 041 037 035 033 031 030 0.29 0.28 0.28 0.27 027 026 026 025 025 025 024 024
7 053 044 038 035 033 031 030 029 028 0.28 0.27 026 026 025 025 025 024 024 024 0.24
8 055 044 039 036 034 033 032 032 031 0.30 030 0.29 028 0.27 027 027 027 026 0.26 0.26
9 054 044 039 036 034 034 032 032 031 0.30 030 030 029 029 029 029 029 028 0.28 0.28



Sources
estimated

Sources
estimated

Sources
estimated

Sources
estimated

TABLE G-2 (continued). SELECTED PERCENTILES OF DISTRIBUTION OF DIFFERENCE IN MEANS BY NUMBER OF TESTS AND SOURCES
HYPOTHETICAL POPULATION WITH RSD OF 1.0

EF data
1
0.71
0.71
0.69
0.68
0.68
0.67
0.69
0.72
0.73

©oO~NOOUA_WNPRE

EF data
1
1.33
1.14
1.07
1.01
0.96
0.92
1.32
1.32
1.36

©O~NOOUOAWNPR

EF data
1
2.05
1.64
1.43
1.30
1.23
117
2.04
1.98
2.01

©oO~NOOOrWNER

EF data
1
4.19
3.03
2.39
2.06
191
1.76
4.30
4.10
4.17

©oO~NOOUA_WNPRE

2
0.60
0.61
0.58
0.57
0.56
0.55
0.61
0.61
0.63

1.25
1.05
0.95
0.88
0.84
0.81
121
1.20
1.27

1.96
1.53
1.32
1.18
1.11
1.06
1.98
1.87
1.95

4.04
2.87
2.28
1.98
1.77
1.62
4.20
3.88
4.09

3
0.57
0.56
0.53
0.53
0.50
0.50
0.56
0.56
0.58

1.21
1.00
0.90
0.82
0.78
0.76
1.20
1.18
1.23

1.94
1.48
1.24
1.12
1.05
0.98
1.95
1.83
1.92

4.05
2.84
2.22
191
1.70
1.58
4.22
3.85
4.07

4
0.53
0.53
0.50
0.50
0.48
0.46
0.53
0.53
0.55

1.20
0.98
0.87
0.79
0.74
0.71
1.18
1.15
1.20

1.92
1.47
1.23
1.08
1.03
0.95
1.93
1.83
1.90

4.10
2.84
2.20
1.89
1.65
1.56
4.13
3.89
4.07

5
0.51
0.51
0.48
0.47
0.45
0.43
0.50
0.51
0.53

1.16
0.96
0.84
0.76
0.71
0.68
1.16
1.13
1.20

1.89
1.44
1.21
1.06
0.99
0.94
1.92
1.79
1.88

3.95
2.84
2.18
1.85
1.63
1.48
4.14
3.90
4.05

6
0.51
0.50
0.46
0.45
0.43
0.42
0.48
0.51
0.52

1.15
0.94
0.83
0.76
0.70
0.66
1.15
111
1.18

1.88
1.43
1.19
1.05
0.98
0.91
1.92
1.79
1.88

4.03
2.83
2.18
1.85
1.65
1.48
4.14
3.88
4.03

7
0.49
0.48
0.45
0.44
0.41
0.40
0.48
0.50
0.50

112
0.93
0.81
0.74
0.68
0.65
1.13
1.11
1.17

1.87
1.42
1.18
1.02
0.95
0.89
1.89
1.79
1.86

4.03
2.84
2.18
1.82
1.65
1.48
4.06
3.89
4.02

8
0.49
0.47
0.44
0.42
0.40
0.39
0.48
0.49
0.50

1.10
0.92
0.80
0.73
0.66
0.63
1.13
1.10
1.17

1.87
1.39
1.17
1.01
0.93
0.89
1.90
1.77
1.86

4.08
2.78
2.17
1.84
1.67
1.50
4.02
3.85
3.99

80th Percentile

9
0.48
0.46
0.43
0.42
0.40
0.38
0.46
0.48
0.49

90th Percentile

9
1.09
0.91
0.79
0.72
0.66
0.62
1.12
1.10
1.14

95th Percentile

9
1.86
1.39
1.15
1.01
0.92
0.87
1.90
1.77
1.84

99th Percentile

9
4.05
2.73
2.12
1.82
1.65
1.48
4.09
3.86
3.99

10
0.48
0.45
0.42
0.41
0.39
0.36
0.46
0.48
0.49

10
1.08
0.89
0.78
0.72
0.66
0.61
111
1.08
1.13

10
1.85
1.39
1.14
1.00
0.91
0.86
1.90
1.76
1.84

10
4.06
2.72
2.12
1.80
1.64
1.49
4.04
3.87
3.97

11
0.46
0.45
0.41
0.40
0.38
0.36
0.45
0.47
0.48

11
1.09
0.89
0.78
0.71
0.65
0.60
111
1.08
112

11
1.85
1.39
1.14
0.98
0.90
0.85
1.89
1.75
1.82

11
4.05
2.72
2.13
1.79
1.63
1.48
4.07
3.86
3.97

0.46
0.44
0.40
0.40
0.37
0.35
0.44
0.47
0.48

12
1.08
0.88
0.77
0.70
0.64
0.59
1.10
1.07
1.12

12
1.86
1.39
1.13
0.98
0.90
0.85
1.88
1.75
1.82

12
4.03
2.72
2.12
1.77
1.62
1.45
4.03
3.81
3.96

13
0.46
0.44
0.40
0.39
0.37
0.35
0.44
0.47
0.48

13
1.08
0.88
0.77
0.69
0.64
0.59
1.09
1.06
111

13
1.86
1.38
1.12
0.98
0.89
0.83
1.89
1.75
1.81

13
4.04
2.72
2.12
1.79
1.59
1.46
4.01
3.83
3.95

0.46
0.44
0.39
0.38
0.36
0.34
0.43
0.46
0.47

14
1.07
0.87
0.77
0.69
0.63
0.58
1.08
1.06
111

14
1.85
1.38
1.11
0.97
0.89
0.83
1.88
1.74
1.82

14
4.06
2.72
2.14
1.80
1.60
1.47
4.01
3.86
3.92

15
0.45
0.43
0.38
0.38
0.35
0.33
0.43
0.45
0.47

15
1.07
0.87
0.76
0.68
0.62
0.58
1.09
1.05
1.11

15
1.84
1.37
1.10
0.97
0.89
0.82
1.88
1.74
1.81

15
4.05
2.70
2.12
1.79
1.60
1.45
3.99
3.86
3.93

16
0.44
0.43
0.38
0.37
0.35
0.33
0.43
0.45
0.47

16
1.06
0.87
0.76
0.67
0.62
0.57
1.08
1.05
111

16
1.84
1.37
1.11
0.96
0.88
0.82
1.89
1.72
181

16
4.08
2.69
2.14
1.79
1.59
1.44
3.99
3.82
3.93

17
0.45
0.44
0.38
0.37
0.35
0.33
0.43
0.44
0.47

17
1.07
0.86
0.76
0.67
0.62
0.57
1.07
1.05
1.10

17
1.85
1.36
1.11
0.96
0.88
0.81
1.86
1.72
1.80

17
4.07
2.67
2.15
1.73
1.58
1.43
3.98
3.82
3.96

18
0.45
0.43
0.38
0.37
0.35
0.33
0.43
0.44
0.46

18
1.06
0.85
0.76
0.67
0.61
0.56
1.07
1.06
1.10

18
1.85
1.36
1.10
0.96
0.87
0.81
1.87
1.71
1.80

18
4.06
2.68
2.12
1.75
1.57
1.44
3.99
3.84
3.99

0.46
0.42
0.37
0.37
0.34
0.32
0.43
0.44
0.47

19
1.06
0.85
0.76
0.66
0.61
0.55
1.07
1.05
1.10

19
1.83
1.36
1.10
0.96
0.86
0.80
1.87
1.71
181

19
4.06
2.70
2.09
1.75
1.57
1.42
4.02
3.85
3.95

20
0.45
0.42
0.37
0.36
0.34
0.32
0.43
0.44
0.47

20
1.06
0.85
0.76
0.66
0.60
0.56
1.07
1.05
1.10

20
1.83
1.35
1.10
0.96
0.86
0.80
1.87
1.70
1.81

20
4.05
2.72
2.09
1.76
1.56
1.42
3.98
3.87
3.97



Sources
estimated

Sources
estimated

Sources
estimated
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TABLE G-3. SELECTED PERCENTILES OF DISTRIBUTION OF DIFFERENCE IN MEANS BY NUMBER OF TESTS AND SOURCES
HYPOTHETICAL POPULATION WITH RSD OF 2.0
25th Percentile

EF data
1
-0.55
-0.45
-0.38
-0.33
-0.29
-0.26
-0.25
-0.24
-0.23

EF data
1
0.00
0.10
0.18
0.23
0.26
0.29
0.31
0.32
0.33

EF data
1
0.53
0.65
0.70
0.72
0.73
0.75
0.77
0.77
0.78

2
-0.68
-0.56
-0.48
-0.42
-0.40
-0.37
-0.36
-0.35
-0.33

-0.11
-0.01
0.07
0.11
0.14
0.17
0.19
0.21
0.22

0.43
0.53
0.59
0.61
0.63
0.64
0.65
0.66
0.66

3
-0.71
-0.60
-0.52
-0.49
-0.45
-0.43
-0.40
-0.39
-0.37

-0.18
-0.07
0.00
0.04
0.08
0.10
0.13
0.14
0.15

0.37
0.46
0.54
0.56
0.58
0.59
0.60
0.60
0.60

4
-0.74
-0.64
-0.56
-0.51
-0.48
-0.46
-0.44
-0.42
-0.41

-0.23
-0.12
-0.04
0.00
0.04
0.06
0.08
0.09
0.11

0.34
0.42
0.48
0.50
0.53
0.54
0.54
0.55
0.55

5
-0.76
-0.65
-0.58
-0.54
-0.51
-0.49
-0.46
-0.44
-0.43

-0.26
-0.15
-0.08
-0.02
0.00
0.03
0.05
0.06
0.07

0.30
0.40
0.45
0.47
0.50
0.51
0.51
0.52
0.52

6
-0.77
-0.65
-0.58
-0.54
-0.51
-0.48
-0.47
-0.44
-0.42

-0.30
-0.17
-0.10
-0.05
-0.02
0.00
0.02
0.04
0.05

0.27
0.37
0.43
0.45
0.46
0.47
0.48
0.48
0.48

7
-0.77
-0.65
-0.59
-0.54
-0.51
-0.48
-0.47
-0.45
-0.43

-0.32
-0.20
-0.12
-0.08
-0.04
-0.02
0.00
0.02
0.04

0.25
0.35
0.41
0.44
0.44
0.45
0.46
0.46
0.46

8
-0.76
-0.65
-0.58
-0.54
-0.50
-0.48
-0.46
-0.44
-0.43

-0.33
-0.21
-0.13
-0.09
-0.05
-0.03
-0.01

0.01

0.02

0.23
0.32
0.39
0.42
0.42
0.44
0.45
0.44
0.45

9
-0.77
-0.66
-0.59
-0.55
-0.51
-0.49
-0.46
-0.45
-0.43

10
-0.78
-0.67
-0.59
-0.56
-0.52
-0.49
-0.47
-0.45
-0.44

11
-0.78
-0.67
-0.59
-0.55
-0.51
-0.49
-0.46
-0.44
-0.43

50th Percentile

9
-0.35
-0.23
-0.16
-0.11
-0.07
-0.05
-0.02
-0.01

0.00

10
-0.36
-0.25
-0.17
-0.13
-0.08
-0.06
-0.04
-0.03
-0.01

11
-0.37
-0.25
-0.18
-0.14
-0.09
-0.07
-0.05
-0.04
-0.02

75th Percentile

9
0.22
0.31
0.38
0.41
0.41
0.42
0.43
0.43
0.42

10
0.20
0.31
0.37
0.39
0.40
0.41
0.42
0.42
0.41

11
0.20
0.30
0.35
0.38
0.39
0.40
0.41
0.40
0.41

12
-0.78
-0.68
-0.60
-0.56
-0.52
-0.50
-0.47
-0.44
-0.43

12
-0.39
-0.26
-0.18
-0.14
-0.10
-0.07
-0.06
-0.05
-0.03

12
0.19
0.30
0.35
0.37
0.38
0.40
0.40
0.39
0.39

13
-0.78
-0.68
-0.60
-0.55
-0.53
-0.49
-0.47
-0.44
-0.43

13
-0.40
-0.26
-0.19
-0.15
-0.11
-0.08
-0.07
-0.05
-0.04

13
0.19
0.28
0.34
0.36
0.37
0.39
0.39
0.39
0.38

14
-0.79
-0.67
-0.60
-0.56
-0.52
-0.50
-0.47
-0.45
-0.43

14
-0.40
-0.27
-0.20
-0.15
-0.12
-0.09
-0.08
-0.06
-0.05

14
0.18
0.28
0.33
0.36
0.36
0.37
0.38
0.38
0.37

-0.79
-0.67
-0.60
-0.56
-0.52
-0.50
-0.47
-0.45
-0.43

-0.41
-0.28
-0.21
-0.16
-0.12
-0.10
-0.08
-0.07
-0.05

15
0.17
0.27
0.32
0.34
0.35
0.36
0.38
0.38
0.37

16
-0.79
-0.68
-0.61
-0.56
-0.52
-0.50
-0.47
-0.45
-0.43

16
-0.42
-0.28
-0.21
-0.17
-0.13
-0.10
-0.09
-0.07
-0.06

16
0.16
0.27
0.32
0.34
0.35
0.36
0.37
0.37
0.37

17
-0.79
-0.68
-0.61
-0.56
-0.52
-0.50
-0.47
-0.45
-0.44

17
-0.42
-0.29
-0.22
-0.17
-0.13
-0.11
-0.09
-0.08
-0.06

17
0.15
0.26
0.31
0.34
0.34
0.36
0.37
0.36
0.36

-0.79
-0.68
-0.61
-0.56
-0.52
-0.49
-0.47
-0.45
-0.44

-0.42
-0.30
-0.22
-0.18
-0.14
-0.11
-0.09
-0.07
-0.06

18
0.15
0.26
0.31
0.33
0.34
0.35
0.36
0.36
0.35

19
-0.80
-0.68
-0.61
-0.56
-0.52
-0.49
-0.47
-0.45
-0.44

19
-0.42
-0.30
-0.22
-0.18
-0.14
-0.12
-0.09
-0.08
-0.07

19
0.14
0.25
0.31
0.32
0.33
0.35
0.35
0.35
0.35

20
-0.80
-0.68
-0.61
-0.56
-0.52
-0.49
-0.47
-0.45
-0.44

20
-0.43
-0.31
-0.22
-0.18
-0.15
-0.12
-0.10
-0.08
-0.07

20
0.14
0.25
0.30
0.32
0.33
0.34
0.35
0.34
0.34



TABLE G-3 (continued). SELECTED PERCENTILES OF DISTRIBUTION OF DIFFERENCE IN MEANS BY NUMBER OF TESTS AND SOURCES
HYPOTHETICAL POPULATION WITH RSD OF 2.0
80th Percentile

EF data
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 075 064 059 054 051 049 047 046 0.44 043 043 043 041 040 040 040 0.39 0.38 0.38 0.39
Sources 2 084 074 068 062 060 058 056 054 052 052 050 049 048 047 047 046 045 045 044 0.44
estimated 3 087 076 070 066 063 060 058 057 0.55 053 053 052 051 050 049 049 048 048 048 0.47
4 088 077 072 067 065 062 059 058 057 055 055 054 053 052 051 051 050 049 0.49 0.49
5 088 077 073 069 065 062 059 058 0.56 056 054 054 053 052 051 050 050 049 048 0.48
6 09 079 074 069 066 062 060 058 0.57 055 055 054 053 052 052 051 050 050 0.49 0.49
7 091 080 0.73 069 065 062 059 058 0.57 056 054 053 053 052 052 051 051 050 049 0.49
8 09 079 073 068 064 062 059 057 056 055 054 053 051 051 050 049 049 048 048 0.48
9 091 078 0.73 067 064 061 059 057 0.55 054 053 052 052 050 049 048 048 048 047 0.46
90th Percentile
EF data
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 165 154 147 144 143 139 138 1.36 1.35 1.34 134 133 130 131 130 129 129 129 1.28 1.29
Sources 2 156 143 140 138 136 132 131 1.28 1.28 126 126 125 124 123 122 122 124 122 121 1.20
estimated 3 150 137 133 129 127 123 121 1.21 1.20 1.20 117 116 116 1.14 115 115 115 115 1.14 1.14
4 144 134 130 122 119 116 1.5 1.13 1.12 112 1.12 1212 1211 111 111 111 1.08 1.06 1.06 1.06
5 144 132 125 121 118 115 1.13 1.11 1.10 1.08 107 106 106 1.06 105 105 104 104 1.04 1.04
6 139 127 121 118 113 110 1.08 1.06 1.05 1.05 104 103 104 103 102 101 100 0.99 0.99 0.98
7 136 124 119 114 110 106 1.04 103 1.01 1.00 100 100 098 0.97 09 095 095 095 0.94 0.94
8 132 121 116 110 107 103 1.00 099 0.98 096 096 095 095 094 092 093 092 091 091 0.91
9 129 117 111 108 104 100 097 095 094 093 092 091 090 09 089 089 088 0.87 0.87 0.87
95th Percentile
EF data
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 293 280 278 273 269 268 267 266 2.66 263 262 261 259 260 260 261 262 260 259 2.60
Sources 2 253 242 236 233 228 226 223 224 224 222 222 222 223 223 222 222 222 222 221 2.21
estimated 3 234 221 217 211 206 205 2.03 1.99 2.01 198 199 197 197 198 199 200 196 196 1.97 1.96
4 217 203 199 196 191 186 186 183 1.82 183 184 182 182 181 179 180 1.81 180 1.78 1.79
5 208 194 191 189 186 180 1.78 1.75 1.74 172 172 172 172 172 170 171 171 170 171 1.72
6 195 182 179 175 172 167 166 1.62 1.61 159 160 160 159 159 156 157 156 155 1.54 1.55
7 18 175 170 165 158 156 1.55 1.53 1.53 151 149 150 148 148 147 147 146 145 146 1.44
8 180 166 162 156 153 148 146 1.45 1.44 146 143 142 142 141 139 138 137 136 1.35 1.34
9 172 161 157 152 147 141 140 1.38 1.38 138 135 136 134 134 131 131 130 129 1.28 1.28
99th Percentile
EF data
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 819 798 802 7.88 789 797 791 790 7.91 771 779 779 772 772 781 786 7.78 782 7.80 7.84
Sources 2 617 583 592 598 596 583 573 581 579 582 576 577 577 574 577 579 580 582 5.80 5.82
estimated 3 489 479 471 473 469 459 466 4.58 4.58 455 452 452 455 459 457 459 460 462 459 4.60
4 420 417 400 399 399 393 395 398 391 393 398 391 392 393 383 391 390 390 3.93 3.93
5 381 383 369 376 366 361 368 3.60 3.60 359 359 359 355 355 359 362 364 364 357 3.58
6 347 339 338 333 334 325 321 315 3.15 319 319 323 320 323 321 318 320 317 317 3.18
7 331 323 322 316 307 303 305 3.08 3.03 3.07 312 3.09 305 307 308 309 310 3.03 3.01 3.01
8 304 305 298 293 283 282 283 282 282 278 280 279 282 282 284 283 282 281 281 2.77
9 299 289 1283 276 275 270 265 265 2.69 266 264 263 265 266 268 269 268 265 259 2.62
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