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Lognormal GOF Test

Shapiro Wilk Test Statistic       0.908 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)  27061    95% Adjusted Gamma UCL (use when n<50)  27847

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value    186.4

MLE Mean (bias corrected)  23010 MLE Sd (bias corrected)   6852

Approximate Chi Square Value (0.05)    191.8

Theta hat (MLE)   1437 Theta star (bias corrected MLE)   2041

nu hat (MLE)    320.3 nu star (bias corrected)    225.5

Gamma Statistics

k hat (MLE)      16.01 k star (bias corrected MLE)      11.28

5% K-S Critical Value       0.266 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.725 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.262 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.565 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  26875    95% Adjusted-CLT UCL (Chen-1995)  27794

   95% Modified-t UCL (Johnson-1978)  27080

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.28 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.818 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.842 Data Not Normal at 5% Significance Level

Coefficient of Variation       0.29 Skewness       1.848

Maximum  39372 Median  21126

SD   6667 Std. Error of Mean   2108

Number of Missing Observations       0

Minimum  15858 Mean  23010

General Statistics

Total Number of Observations      10 Number of Distinct Observations      10

Number of Bootstrap Operations   2000

Iron

From File   EPC_013Sub_EU07.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   3/2/2015 7:24:37 PM
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Assuming Normal Distribution

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.432 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.611 Shapiro Wilk GOF Test

SD       2.306 Std. Error of Mean       0.729

Coefficient of Variation       0.646 Skewness     -1.047

Minimum      0.05 Mean       3.57

Maximum       5 Median       5

Total Number of Observations      10 Number of Distinct Observations       4

Number of Missing Observations       0

PCB, Total

General Statistics

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% Adjusted Gamma UCL  27847

   90% Chebyshev(Mean, Sd) UCL  29335    95% Chebyshev(Mean, Sd) UCL  32199

 97.5% Chebyshev(Mean, Sd) UCL  36176    99% Chebyshev(Mean, Sd) UCL  43986

   95% Hall's Bootstrap UCL  45110    95% Percentile Bootstrap UCL  26340

   95% BCA Bootstrap UCL  28064

   95% CLT UCL  26478    95% Jackknife UCL  26875

   95% Standard Bootstrap UCL  26258    95% Bootstrap-t UCL  30826

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  31037  97.5% Chebyshev (MVUE) UCL  34536

   99% Chebyshev (MVUE) UCL  41408

Assuming Lognormal Distribution

   95% H-UCL  27123    90% Chebyshev (MVUE) UCL  28516

Maximum of Logged Data      10.58 SD of logged Data       0.254

Lognormal Statistics

Minimum of Logged Data       9.671 Mean of logged Data      10.01

5% Lilliefors Critical Value       0.28 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.245 Lilliefors Lognormal GOF Test
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Suggested UCL to Use

99% Chebyshev (Mean, Sd) UCL      10.83

   90% Chebyshev(Mean, Sd) UCL       5.758    95% Chebyshev(Mean, Sd) UCL       6.749

 97.5% Chebyshev(Mean, Sd) UCL       8.124    99% Chebyshev(Mean, Sd) UCL      10.83

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL       4.77    95% Jackknife UCL       4.907

   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      23.54  97.5% Chebyshev (MVUE) UCL      30.91

   99% Chebyshev (MVUE) UCL      45.39

Assuming Lognormal Distribution

   95% H-UCL    183.8    90% Chebyshev (MVUE) UCL      18.23

Maximum of Logged Data       1.609 SD of logged Data       1.822

Lognormal Statistics

Minimum of Logged Data     -2.996 Mean of logged Data       0.537

5% Lilliefors Critical Value       0.28 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.422 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.649 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       7.991    95% Adjusted Gamma UCL (use when n<50)       9.287

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value       4.85

MLE Mean (bias corrected)       3.57 MLE Sd (bias corrected)       4.495

Approximate Chi Square Value (0.05)       5.637

Theta hat (MLE)       4.429 Theta star (bias corrected MLE)       5.659

nu hat (MLE)      16.12 nu star (bias corrected)      12.62

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.806 k star (bias corrected MLE)       0.631

K-S Test Statistic       0.454 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.275 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.985 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.755 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.867

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

   95% Student's-t UCL       4.907    95% Adjusted-CLT UCL (Chen-1995)       4.512
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Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    140    95% Adjusted Gamma UCL (use when n<50)    169.7

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value       2.623

MLE Mean (bias corrected)      50.85 MLE Sd (bias corrected)      76.86

Approximate Chi Square Value (0.05)       3.178

Theta hat (MLE)      95.95 Theta star (bias corrected MLE)    116.2

nu hat (MLE)      10.6 nu star (bias corrected)       8.752

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.53 k star (bias corrected MLE)       0.438

K-S Test Statistic       0.374 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.28 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.951 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.775 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      78.65

Assuming Normal Distribution

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

   95% Student's-t UCL      77.92    95% Adjusted-CLT UCL (Chen-1995)      79.82

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.307 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.845 Shapiro Wilk GOF Test

SD      46.71 Std. Error of Mean      14.77

Coefficient of Variation       0.919 Skewness       0.936

Minimum      0.033 Mean      50.85

Maximum    146 Median      50

Total Number of Observations      10 Number of Distinct Observations       6

Number of Missing Observations       0

Silver

General Statistics

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)
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5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.4 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.731 Shapiro Wilk GOF Test

SD       1.099 Std. Error of Mean       0.348

Coefficient of Variation       0.505 Skewness       1.284

Minimum       0.411 Mean       2.177

Maximum       4.82 Median       2.177

Total Number of Observations      10 Number of Distinct Observations       4

Number of Missing Observations       0

Uranium-238

General Statistics

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      77.92

   90% Chebyshev(Mean, Sd) UCL      95.16    95% Chebyshev(Mean, Sd) UCL    115.2

 97.5% Chebyshev(Mean, Sd) UCL    143.1    99% Chebyshev(Mean, Sd) UCL    197.8

   95% Hall's Bootstrap UCL    127.1    95% Percentile Bootstrap UCL      74.83

   95% BCA Bootstrap UCL      78.03

   95% CLT UCL      75.14    95% Jackknife UCL      77.92

   95% Standard Bootstrap UCL      73.5    95% Bootstrap-t UCL      88.58

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    845.5  97.5% Chebyshev (MVUE) UCL   1129

   99% Chebyshev (MVUE) UCL   1686

Assuming Lognormal Distribution

   95% H-UCL 181057    90% Chebyshev (MVUE) UCL    641.4

Maximum of Logged Data       4.984 SD of logged Data       2.605

Lognormal Statistics

Minimum of Logged Data     -3.411 Mean of logged Data       2.741

5% Lilliefors Critical Value       0.28 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.374 Lilliefors Lognormal GOF Test

Shapiro Wilk Test Statistic       0.75 Shapiro Wilk Lognormal GOF Test
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Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL       3.692

   90% Chebyshev(Mean, Sd) UCL       3.22    95% Chebyshev(Mean, Sd) UCL       3.692

 97.5% Chebyshev(Mean, Sd) UCL       4.348    99% Chebyshev(Mean, Sd) UCL       5.635

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL       2.749    95% Jackknife UCL       2.814

   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       4.229  97.5% Chebyshev (MVUE) UCL       5.085

   99% Chebyshev (MVUE) UCL       6.767

Assuming Lognormal Distribution

   95% H-UCL       3.785    90% Chebyshev (MVUE) UCL       3.612

Maximum of Logged Data       1.573 SD of logged Data       0.622

Lognormal Statistics

Minimum of Logged Data     -0.889 Mean of logged Data       0.639

5% Lilliefors Critical Value       0.28 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.388 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.719 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.084    95% Adjusted Gamma UCL (use when n<50)       3.283

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value      35.8

MLE Mean (bias corrected)       2.177 MLE Sd (bias corrected)       1.325

Approximate Chi Square Value (0.05)      38.11

Theta hat (MLE)       0.579 Theta star (bias corrected MLE)       0.806

nu hat (MLE)      75.22 nu star (bias corrected)      53.99

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.761 k star (bias corrected MLE)       2.7

K-S Test Statistic       0.369 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.268 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.427 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.838

Assuming Normal Distribution

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

   95% Student's-t UCL       2.814    95% Adjusted-CLT UCL (Chen-1995)       2.9
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5% Lilliefors Critical Value       0.28 Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.252 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.882 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    122.7    95% Adjusted Gamma UCL (use when n<50)    125.3

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value    360.2

MLE Mean (bias corrected)    109 MLE Sd (bias corrected)      23.96

Approximate Chi Square Value (0.05)    367.8

Theta hat (MLE)       3.698 Theta star (bias corrected MLE)       5.266

nu hat (MLE)    589.5 nu star (bias corrected)    414

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      29.47 k star (bias corrected MLE)      20.7

K-S Test Statistic       0.265 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.266 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.593 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.724 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    121.8

Assuming Normal Distribution

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

   95% Student's-t UCL    121.6    95% Adjusted-CLT UCL (Chen-1995)    121.8

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.256 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.871 Shapiro Wilk GOF Test

SD      21.67 Std. Error of Mean       6.852

Coefficient of Variation       0.199 Skewness       0.653

Minimum      86 Mean    109

Maximum    145 Median    102

Total Number of Observations      10 Number of Distinct Observations       9

Number of Missing Observations       0

Vanadium

General Statistics

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.
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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    121.6

   90% Chebyshev(Mean, Sd) UCL    129.6    95% Chebyshev(Mean, Sd) UCL    138.9

 97.5% Chebyshev(Mean, Sd) UCL    151.8    99% Chebyshev(Mean, Sd) UCL    177.2

   95% Hall's Bootstrap UCL    121.5    95% Percentile Bootstrap UCL    121

   95% BCA Bootstrap UCL    120.6

   95% CLT UCL    120.3    95% Jackknife UCL    121.6

   95% Standard Bootstrap UCL    119.7    95% Bootstrap-t UCL    124.3

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    138  97.5% Chebyshev (MVUE) UCL    150.5

   99% Chebyshev (MVUE) UCL    175.2

Assuming Lognormal Distribution

   95% H-UCL    123.1    90% Chebyshev (MVUE) UCL    128.9

Maximum of Logged Data       4.977 SD of logged Data       0.193

Lognormal Statistics

Minimum of Logged Data       4.454 Mean of logged Data       4.674

Data appear Lognormal at 5% Significance Level


