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A B C D E F G H I J K L
UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   2/18/2015 1:41:58 PM

Number of Bootstrap Operations   2000

From File   EPC_015Sub_EU08.xls

Full Precision   OFF

Confidence Coefficient   95%
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Maximum of Logged Data       4.819 SD of logged Data       0.269

Lognormal Statistics

Minimum of Logged Data       4.023 Mean of logged Data       4.44

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.157 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    101.1    95% Adjusted Gamma UCL (use when n<50)    103.4

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    240

MLE Mean (bias corrected)      87.57 MLE Sd (bias corrected)      25.48

Approximate Chi Square Value (0.05)    245.4

Theta hat (MLE)       5.589 Theta star (bias corrected MLE)       7.417

nu hat (MLE)    376 nu star (bias corrected)    283.4

Gamma Statistics

k hat (MLE)      15.67 k star (bias corrected MLE)      11.81

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.731 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.299 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      99.34    95% Adjusted-CLT UCL (Chen-1995)      98.49

   95% Modified-t UCL (Johnson-1978)      99.36

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.137 Lilliefors GOF Test

5% Lilliefors Critical Value       0.256 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.948 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Data appear Normal at 5% Significance Level

5% K-S Critical Value       0.245 Detected data appear Gamma Distributed at 5% Significance Level

Median      85.18

SD      22.7 Std. Error of Mean       6.553

Number of Missing Observations       0

Minimum      55.87 Mean      87.57

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

General Statistics

Total Number of Observations      12 Number of Distinct Observations      12

Antimony

Coefficient of Variation       0.259 Skewness      0.0733

Maximum    123.8
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      99.34

   90% Chebyshev(Mean, Sd) UCL    107.2    95% Chebyshev(Mean, Sd) UCL    116.1

 97.5% Chebyshev(Mean, Sd) UCL    128.5    99% Chebyshev(Mean, Sd) UCL    152.8

   95% Hall's Bootstrap UCL      97.76    95% Percentile Bootstrap UCL      98.02

   95% BCA Bootstrap UCL      97.7

   95% CLT UCL      98.35    95% Jackknife UCL      99.34

   95% Standard Bootstrap UCL      97.85    95% Bootstrap-t UCL    100.2

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    117.5  97.5% Chebyshev (MVUE) UCL    130.4

   99% Chebyshev (MVUE) UCL    155.8

Assuming Lognormal Distribution

   95% H-UCL    102.5    90% Chebyshev (MVUE) UCL    108.2
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Maximum of Logged Data       2.627 SD of logged Data       0.305

Lognormal Statistics

Minimum of Logged Data       1.548 Mean of logged Data       2.274

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.218 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.844 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      11.79    95% Adjusted Gamma UCL (use when n<50)      12.08

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    204.2

MLE Mean (bias corrected)      10.09 MLE Sd (bias corrected)       3.163

Approximate Chi Square Value (0.05)    209.1

Theta hat (MLE)       0.748 Theta star (bias corrected MLE)       0.991

nu hat (MLE)    324 nu star (bias corrected)    244.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      13.5 k star (bias corrected MLE)      10.18

K-S Test Statistic       0.191 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.245 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.682 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.731 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      11.39

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      11.42    95% Adjusted-CLT UCL (Chen-1995)      11.1

5% Lilliefors Critical Value       0.256 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.153 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.926 Shapiro Wilk GOF Test

SD       2.563 Std. Error of Mean       0.74

Coefficient of Variation       0.254 Skewness     -0.928

Minimum       4.7 Mean      10.09

Maximum      13.83 Median      10.74

Total Number of Observations      12 Number of Distinct Observations      11

Number of Missing Observations       0

Arsenic

General Statistics
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Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      11.42

   90% Chebyshev(Mean, Sd) UCL      12.31    95% Chebyshev(Mean, Sd) UCL      13.32

 97.5% Chebyshev(Mean, Sd) UCL      14.71    99% Chebyshev(Mean, Sd) UCL      17.45

   95% Hall's Bootstrap UCL      11.13    95% Percentile Bootstrap UCL      11.22

   95% BCA Bootstrap UCL      11.14

   95% CLT UCL      11.31    95% Jackknife UCL      11.42

   95% Standard Bootstrap UCL      11.24    95% Bootstrap-t UCL      11.18

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      14.07  97.5% Chebyshev (MVUE) UCL      15.77

   99% Chebyshev (MVUE) UCL      19.12

Assuming Lognormal Distribution

   95% H-UCL      12.16    90% Chebyshev (MVUE) UCL      12.85
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Maximum of Logged Data       2.827 SD of logged Data       0.832

Lognormal Statistics

Minimum of Logged Data     -0.301 Mean of logged Data       2.308

5% Lilliefors Critical Value       0.256 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.501 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.436 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      16.52    95% Adjusted Gamma UCL (use when n<50)      17.4

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      40.15

MLE Mean (bias corrected)      11.85 MLE Sd (bias corrected)       7.563

Approximate Chi Square Value (0.05)      42.29

Theta hat (MLE)       3.703 Theta star (bias corrected MLE)       4.826

nu hat (MLE)      76.82 nu star (bias corrected)      58.95

Gamma Statistics

k hat (MLE)       3.201 k star (bias corrected MLE)       2.456

5% K-S Critical Value       0.247 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.738 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.5 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       2.946 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      13.9    95% Adjusted-CLT UCL (Chen-1995)      13.02

   95% Modified-t UCL (Johnson-1978)      13.79

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.432 Lilliefors GOF Test

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.627 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Coefficient of Variation       0.333 Skewness     -2.014

Maximum      16.9 Median      12

SD       3.95 Std. Error of Mean       1.14

Number of Missing Observations       0

Minimum       0.74 Mean      11.85

Cadmium

General Statistics

Total Number of Observations      12 Number of Distinct Observations       4
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Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL      16.82

   90% Chebyshev(Mean, Sd) UCL      15.27    95% Chebyshev(Mean, Sd) UCL      16.82

 97.5% Chebyshev(Mean, Sd) UCL      18.97    99% Chebyshev(Mean, Sd) UCL      23.2

   95% Hall's Bootstrap UCL     N/A       95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL      13.73    95% Jackknife UCL      13.9

   95% Standard Bootstrap UCL     N/A       95% Bootstrap-t UCL     N/A    

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      28.84  97.5% Chebyshev (MVUE) UCL      35.38

   99% Chebyshev (MVUE) UCL      48.24

Assuming Lognormal Distribution

   95% H-UCL      27.43    90% Chebyshev (MVUE) UCL      24.12
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Maximum of Logged Data       4.581 SD of logged Data       0.354

Lognormal Statistics

Minimum of Logged Data       3.637 Mean of logged Data       4.1

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.25 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.865 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      77.41    95% Adjusted Gamma UCL (use when n<50)      79.75

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    130.4

MLE Mean (bias corrected)      63.86 MLE Sd (bias corrected)      24.52

Approximate Chi Square Value (0.05)    134.3

Theta hat (MLE)       7.118 Theta star (bias corrected MLE)       9.413

nu hat (MLE)    215.3 nu star (bias corrected)    162.8

Gamma Statistics

k hat (MLE)       8.972 k star (bias corrected MLE)       6.784

5% K-S Critical Value       0.245 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.731 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.26 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.818 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      75.33    95% Adjusted-CLT UCL (Chen-1995)      74.81

   95% Modified-t UCL (Johnson-1978)      75.4

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.247 Lilliefors GOF Test

5% Lilliefors Critical Value       0.256 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.852 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Coefficient of Variation       0.347 Skewness       0.227

Maximum      97.61 Median      56.75

SD      22.13 Std. Error of Mean       6.389

Number of Missing Observations       0

Minimum      37.97 Mean      63.86

Chromium

General Statistics

Total Number of Observations      12 Number of Distinct Observations       9
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      75.33

   90% Chebyshev(Mean, Sd) UCL      83.03    95% Chebyshev(Mean, Sd) UCL      91.71

 97.5% Chebyshev(Mean, Sd) UCL    103.8    99% Chebyshev(Mean, Sd) UCL    127.4

   95% Hall's Bootstrap UCL      73.04    95% Percentile Bootstrap UCL      74.49

   95% BCA Bootstrap UCL      74.64

   95% CLT UCL      74.37    95% Jackknife UCL      75.33

   95% Standard Bootstrap UCL      73.85    95% Bootstrap-t UCL      76.09

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      92.71  97.5% Chebyshev (MVUE) UCL    105.2

   99% Chebyshev (MVUE) UCL    129.7

Assuming Lognormal Distribution

   95% H-UCL      79.35    90% Chebyshev (MVUE) UCL      83.72
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Maximum of Logged Data      10.57 SD of logged Data       0.317

Lognormal Statistics

Minimum of Logged Data       9.461 Mean of logged Data      10.06

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.188 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.972 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  28890    95% Adjusted Gamma UCL (use when n<50)  29663

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    168.4

MLE Mean (bias corrected)  24363 MLE Sd (bias corrected)   8335

Approximate Chi Square Value (0.05)    172.9

Theta hat (MLE)   2153 Theta star (bias corrected MLE)   2852

nu hat (MLE)    271.6 nu star (bias corrected)    205

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      11.32 k star (bias corrected MLE)       8.543

K-S Test Statistic       0.166 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.245 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.229 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.731 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  28306

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  28258    95% Adjusted-CLT UCL (Chen-1995)  28238

5% Lilliefors Critical Value       0.256 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.171 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.965 Shapiro Wilk GOF Test

SD   7514 Std. Error of Mean   2169

Coefficient of Variation       0.308 Skewness       0.459

Minimum  12854 Mean  24363

Maximum  39125 Median  23028

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations       0

Iron

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL  28258

   90% Chebyshev(Mean, Sd) UCL  30870    95% Chebyshev(Mean, Sd) UCL  33818

 97.5% Chebyshev(Mean, Sd) UCL  37909    99% Chebyshev(Mean, Sd) UCL  45945

   95% Hall's Bootstrap UCL  28715    95% Percentile Bootstrap UCL  27700

   95% BCA Bootstrap UCL  28161

   95% CLT UCL  27931    95% Jackknife UCL  28258

   95% Standard Bootstrap UCL  27836    95% Bootstrap-t UCL  28903

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  34223  97.5% Chebyshev (MVUE) UCL  38478

   99% Chebyshev (MVUE) UCL  46836

Assuming Lognormal Distribution

   95% H-UCL  29498    90% Chebyshev (MVUE) UCL  31158
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Maximum of Logged Data       6.84 SD of logged Data       0.39

Lognormal Statistics

Minimum of Logged Data       5.557 Mean of logged Data       6.122

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.182 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.925 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    613.1    95% Adjusted Gamma UCL (use when n<50)    634.6

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      96.55

MLE Mean (bias corrected)    491.3 MLE Sd (bias corrected)    215.5

Approximate Chi Square Value (0.05)      99.93

Theta hat (MLE)      71.66 Theta star (bias corrected MLE)      94.53

nu hat (MLE)    164.5 nu star (bias corrected)    124.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       6.855 k star (bias corrected MLE)       5.197

K-S Test Statistic       0.208 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.246 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.586 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.731 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    606.9

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    602.8    95% Adjusted-CLT UCL (Chen-1995)    619.8

5% Lilliefors Critical Value       0.256 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.245 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.823 Shapiro Wilk GOF Test

SD    215.1 Std. Error of Mean      62.09

Coefficient of Variation       0.438 Skewness       1.378

Minimum    259 Mean    491.3

Maximum    934.6 Median    416.1

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations       0

Manganese

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL    602.8

   90% Chebyshev(Mean, Sd) UCL    677.5    95% Chebyshev(Mean, Sd) UCL    761.9

 97.5% Chebyshev(Mean, Sd) UCL    879    99% Chebyshev(Mean, Sd) UCL   1109

   95% Hall's Bootstrap UCL   1193    95% Percentile Bootstrap UCL    598.8

   95% BCA Bootstrap UCL    612.2

   95% CLT UCL    593.4    95% Jackknife UCL    602.8

   95% Standard Bootstrap UCL    588.4    95% Bootstrap-t UCL    703.7

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    731.8  97.5% Chebyshev (MVUE) UCL    837

   99% Chebyshev (MVUE) UCL   1044

Assuming Lognormal Distribution

   95% H-UCL    623.3    90% Chebyshev (MVUE) UCL    656
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Maximum of Logged Data       2.307 SD of logged Data       1.778

Lognormal Statistics

Minimum of Logged Data     -3.863 Mean of logged Data       1.781

5% Lilliefors Critical Value       0.256 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.51 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.335 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      15.56    95% Adjusted Gamma UCL (use when n<50)      16.95

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      13.4

MLE Mean (bias corrected)       9.091 MLE Sd (bias corrected)       8.911

Approximate Chi Square Value (0.05)      14.59

Theta hat (MLE)       6.921 Theta star (bias corrected MLE)       8.735

nu hat (MLE)      31.52 nu star (bias corrected)      24.98

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.314 k star (bias corrected MLE)       1.041

K-S Test Statistic       0.529 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.251 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       4.242 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      10.44

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      10.58    95% Adjusted-CLT UCL (Chen-1995)       9.583

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.458 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.372 Shapiro Wilk GOF Test

SD       2.87 Std. Error of Mean       0.828

Coefficient of Variation       0.316 Skewness     -3.408

Minimum      0.021 Mean       9.091

Maximum      10.04 Median      10

Total Number of Observations      12 Number of Distinct Observations       4

Number of Missing Observations       0

Mercury

General Statistics
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and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

99% Chebyshev (Mean, Sd) UCL      17.33

   90% Chebyshev(Mean, Sd) UCL      11.58    95% Chebyshev(Mean, Sd) UCL      12.7

 97.5% Chebyshev(Mean, Sd) UCL      14.26    99% Chebyshev(Mean, Sd) UCL      17.33

   95% Hall's Bootstrap UCL     N/A       95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL      10.45    95% Jackknife UCL      10.58

   95% Standard Bootstrap UCL     N/A       95% Bootstrap-t UCL     N/A    

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      76.4  97.5% Chebyshev (MVUE) UCL      99.87

   99% Chebyshev (MVUE) UCL    146

Assuming Lognormal Distribution

   95% H-UCL    318    90% Chebyshev (MVUE) UCL      59.5
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Maximum of Logged Data     -1.008 SD of logged Data       0.812

Lognormal Statistics

Minimum of Logged Data     -4.343 Mean of logged Data     -1.834

5% Lilliefors Critical Value       0.256 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.499 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.459 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.264    95% Adjusted Gamma UCL (use when n<50)       0.279

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      39.09

MLE Mean (bias corrected)       0.189 MLE Sd (bias corrected)       0.122

Approximate Chi Square Value (0.05)      41.2

Theta hat (MLE)      0.0604 Theta star (bias corrected MLE)      0.0787

nu hat (MLE)      75.1 nu star (bias corrected)      57.66

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.129 k star (bias corrected MLE)       2.402

K-S Test Statistic       0.492 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.247 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       3.03 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.739 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.228

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.228    95% Adjusted-CLT UCL (Chen-1995)       0.225

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.417 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.6 Shapiro Wilk GOF Test

SD      0.075 Std. Error of Mean      0.0217

Coefficient of Variation       0.397 Skewness -1.34E-15

Minimum      0.013 Mean       0.189

Maximum       0.365 Median       0.189

Total Number of Observations      12 Number of Distinct Observations       3

Number of Missing Observations       0

Neptunium-237

General Statistics
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Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL       0.283

   90% Chebyshev(Mean, Sd) UCL       0.254    95% Chebyshev(Mean, Sd) UCL       0.283

 97.5% Chebyshev(Mean, Sd) UCL       0.324    99% Chebyshev(Mean, Sd) UCL       0.405

   95% Hall's Bootstrap UCL     N/A       95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL       0.225    95% Jackknife UCL       0.228

   95% Standard Bootstrap UCL     N/A       95% Bootstrap-t UCL     N/A    

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       0.446  97.5% Chebyshev (MVUE) UCL       0.546

   99% Chebyshev (MVUE) UCL       0.742

Assuming Lognormal Distribution

   95% H-UCL       0.419    90% Chebyshev (MVUE) UCL       0.374
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Maximum of Logged Data       5.762 SD of logged Data       0.504

Lognormal Statistics

Minimum of Logged Data       4.174 Mean of logged Data       4.84

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.114 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.961 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    189.2    95% Adjusted Gamma UCL (use when n<50)    197.7

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      57.14

MLE Mean (bias corrected)    142.6 MLE Sd (bias corrected)      78.48

Approximate Chi Square Value (0.05)      59.71

Theta hat (MLE)      32.95 Theta star (bias corrected MLE)      43.2

nu hat (MLE)    103.8 nu star (bias corrected)      79.22

Gamma Statistics

k hat (MLE)       4.327 k star (bias corrected MLE)       3.301

5% K-S Critical Value       0.246 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.735 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.135 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.255 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    182.3    95% Adjusted-CLT UCL (Chen-1995)    187.2

   95% Modified-t UCL (Johnson-1978)    183.6

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.183 Lilliefors GOF Test

5% Lilliefors Critical Value       0.256 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.888 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Data appear Normal at 5% Significance Level

Coefficient of Variation       0.537 Skewness       1.221

Maximum    318.1 Median    127.8

SD      76.52 Std. Error of Mean      22.09

Number of Missing Observations       0

Minimum      65 Mean    142.6

Nickel

General Statistics

Total Number of Observations      12 Number of Distinct Observations      11
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL    182.3

   90% Chebyshev(Mean, Sd) UCL    208.9    95% Chebyshev(Mean, Sd) UCL    238.9

 97.5% Chebyshev(Mean, Sd) UCL    280.5    99% Chebyshev(Mean, Sd) UCL    362.4

   95% Hall's Bootstrap UCL    207.9    95% Percentile Bootstrap UCL    176.6

   95% BCA Bootstrap UCL    187.2

   95% CLT UCL    178.9    95% Jackknife UCL    182.3

   95% Standard Bootstrap UCL    177.6    95% Bootstrap-t UCL    198.8

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    234.2  97.5% Chebyshev (MVUE) UCL    274.2

   99% Chebyshev (MVUE) UCL    352.6

Assuming Lognormal Distribution

   95% H-UCL    199.1    90% Chebyshev (MVUE) UCL    205.5
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     12       3

      0

     0.018       0.188

      0.359       0.188

     0.0727      0.021

      0.386 -4.93E-16

      0.6

      0.859

      0.417

      0.256

      0.226       0.223

      0.226

      2.982

      0.737

      0.486

      0.247

      3.68       2.815

     0.0512      0.0669

     88.31      67.57

      0.188       0.112

     49.65

     0.029      47.31

      0.256       0.269

      0.472

      0.859

      0.495

      0.256

    -4.017     -1.811

    -1.025       0.719Maximum of Logged Data SD of logged Data

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Adjusted Level of Significance Adjusted Chi Square Value

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Minimum Mean

Maximum Median

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

PAH, Total

General Statistics

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness
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      0.359       0.34

      0.401       0.485

      0.651

      0.223       0.226

    N/A        N/A    

    N/A        N/A    

    N/A    

      0.251       0.28

      0.319       0.397

      0.28

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be
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Maximum of Logged Data       1.609 SD of logged Data       0.759

Lognormal Statistics

Minimum of Logged Data     -1.022 Mean of logged Data       1.388

5% Lilliefors Critical Value       0.256 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.521 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.331 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       6.244    95% Adjusted Gamma UCL (use when n<50)       6.548

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      48.6

MLE Mean (bias corrected)       4.605 MLE Sd (bias corrected)       2.714

Approximate Chi Square Value (0.05)      50.97

Theta hat (MLE)       1.223 Theta star (bias corrected MLE)       1.599

nu hat (MLE)      90.36 nu star (bias corrected)      69.1

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.765 k star (bias corrected MLE)       2.879

K-S Test Statistic       0.532 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.247 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       4.112 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.737 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       5.234

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.298    95% Adjusted-CLT UCL (Chen-1995)       4.828

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.504 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.337 Shapiro Wilk GOF Test

SD       1.337 Std. Error of Mean       0.386

Coefficient of Variation       0.29 Skewness     -3.461

Maximum       5 Median       5

Total Number of Observations      12 Number of Distinct Observations       3

Number of Missing Observations       0

PCB, Total

General Statistics

Minimum       0.36 Mean       4.605
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and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL       6.288

   90% Chebyshev(Mean, Sd) UCL       5.763    95% Chebyshev(Mean, Sd) UCL       6.288

 97.5% Chebyshev(Mean, Sd) UCL       7.016    99% Chebyshev(Mean, Sd) UCL       8.446

   95% Hall's Bootstrap UCL     N/A       95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL       5.24    95% Jackknife UCL       5.298

   95% Standard Bootstrap UCL     N/A       95% Bootstrap-t UCL     N/A    

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      10.39  97.5% Chebyshev (MVUE) UCL      12.64

   99% Chebyshev (MVUE) UCL      17.05

Assuming Lognormal Distribution

   95% H-UCL       9.485    90% Chebyshev (MVUE) UCL       8.77
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Maximum of Logged Data       4.403 SD of logged Data       0.709

Lognormal Statistics

Minimum of Logged Data       2.04 Mean of logged Data       3.293

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.13 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.972 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      48.53    95% Adjusted Gamma UCL (use when n<50)      51.51

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      30.13

MLE Mean (bias corrected)      33.27 MLE Sd (bias corrected)      23.86

Approximate Chi Square Value (0.05)      31.98

Theta hat (MLE)      13.22 Theta star (bias corrected MLE)      17.12

nu hat (MLE)      60.42 nu star (bias corrected)      46.65

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.517 k star (bias corrected MLE)       1.944

K-S Test Statistic       0.114 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.248 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.176 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      44.85

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      44.55    95% Adjusted-CLT UCL (Chen-1995)      45.52

5% Lilliefors Critical Value       0.256 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.162 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.921 Shapiro Wilk GOF Test

SD      21.75 Std. Error of Mean       6.279

Coefficient of Variation       0.654 Skewness       0.994

Minimum       7.69 Mean      33.27

Maximum      81.68 Median      28.85

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations       0

Uranium

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      44.55

   90% Chebyshev(Mean, Sd) UCL      52.11    95% Chebyshev(Mean, Sd) UCL      60.64

 97.5% Chebyshev(Mean, Sd) UCL      72.48    99% Chebyshev(Mean, Sd) UCL      95.75

   95% Hall's Bootstrap UCL      50.73    95% Percentile Bootstrap UCL      43.53

   95% BCA Bootstrap UCL      44.92

   95% CLT UCL      43.6    95% Jackknife UCL      44.55

   95% Standard Bootstrap UCL      42.91    95% Bootstrap-t UCL      48

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      65.19  97.5% Chebyshev (MVUE) UCL      78.79

   99% Chebyshev (MVUE) UCL    105.5

Assuming Lognormal Distribution

   95% H-UCL      58.18    90% Chebyshev (MVUE) UCL      55.4
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Maximum of Logged Data       1.893 SD of logged Data       0.386

Lognormal Statistics

Minimum of Logged Data       0.182 Mean of logged Data       1.311

5% Lilliefors Critical Value       0.256 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.473 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.534 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       4.735    95% Adjusted Gamma UCL (use when n<50)       4.875

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    135.7

MLE Mean (bias corrected)       3.92 MLE Sd (bias corrected)       1.478

Approximate Chi Square Value (0.05)    139.7

Theta hat (MLE)       0.422 Theta star (bias corrected MLE)       0.558

nu hat (MLE)    223.2 nu star (bias corrected)    168.7

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       9.299 k star (bias corrected MLE)       7.03

K-S Test Statistic       0.46 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.245 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       2.817 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.731 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.521

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.521    95% Adjusted-CLT UCL (Chen-1995)       4.471

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.417 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.6 Shapiro Wilk GOF Test

SD       1.16 Std. Error of Mean       0.335

Coefficient of Variation       0.296 Skewness -1.99E-15

Minimum       1.2 Mean       3.92

Maximum       6.64 Median       3.92

Total Number of Observations      12 Number of Distinct Observations       3

Number of Missing Observations       0

Uranium-238

General Statistics
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Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL       4.521 or 95% Modified-t UCL       4.521

   90% Chebyshev(Mean, Sd) UCL       4.924    95% Chebyshev(Mean, Sd) UCL       5.379

 97.5% Chebyshev(Mean, Sd) UCL       6.011    99% Chebyshev(Mean, Sd) UCL       7.251

   95% Hall's Bootstrap UCL     N/A       95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL       4.471    95% Jackknife UCL       4.521

   95% Standard Bootstrap UCL     N/A       95% Bootstrap-t UCL     N/A    

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       5.933  97.5% Chebyshev (MVUE) UCL       6.782

   99% Chebyshev (MVUE) UCL       8.448

Assuming Lognormal Distribution

   95% H-UCL       5.056    90% Chebyshev (MVUE) UCL       5.322


