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Lognormal GOF Test

Shapiro Wilk Test Statistic       0.968 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    577.5    95% Adjusted Gamma UCL (use when n<50)    600

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value      89.09

MLE Mean (bias corrected)    458.9 MLE Sd (bias corrected)    199.4

Approximate Chi Square Value (0.05)      92.56

Theta hat (MLE)      63.77 Theta star (bias corrected MLE)      86.68

nu hat (MLE)    158.3 nu star (bias corrected)    116.5

Gamma Statistics

k hat (MLE)       7.197 k star (bias corrected MLE)       5.294

5% K-S Critical Value       0.256 Detected data appear Gamma Distributed at 5% Significance Level

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       0.175 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.238 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    555.7    95% Adjusted-CLT UCL (Chen-1995)    557.5

   95% Modified-t UCL (Johnson-1978)    557.4

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.138 Lilliefors GOF Test

5% Lilliefors Critical Value       0.267 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.955 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85 Data appear Normal at 5% Significance Level

Coefficient of Variation       0.386 Skewness       0.624

Maximum    835 Median    495

SD    177.1 Std. Error of Mean      53.4

Number of Missing Observations       0

Minimum    196 Mean    458.9

General Statistics

Total Number of Observations      11 Number of Distinct Observations      11

Number of Bootstrap Operations   2000

Manganese

From File   EPC_013Sub_EU14.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   3/2/2015 7:20:49 PM
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Assuming Normal Distribution

5% Lilliefors Critical Value       0.267 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.409 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.668 Shapiro Wilk GOF Test

SD       0.125 Std. Error of Mean      0.0378

Coefficient of Variation       0.334 Skewness     -2.206

Minimum      0.0327 Mean       0.376

Maximum       0.5 Median       0.376

Total Number of Observations      11 Number of Distinct Observations       4

Number of Missing Observations       0

PAH, 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% Student's-t UCL    555.7

   90% Chebyshev(Mean, Sd) UCL    619.1    95% Chebyshev(Mean, Sd) UCL    691.7

 97.5% Chebyshev(Mean, Sd) UCL    792.4    99% Chebyshev(Mean, Sd) UCL    990.2

   95% Hall's Bootstrap UCL    585.8    95% Percentile Bootstrap UCL    545.9

   95% BCA Bootstrap UCL    557.4

   95% CLT UCL    546.7    95% Jackknife UCL    555.7

   95% Standard Bootstrap UCL    543.7    95% Bootstrap-t UCL    564.4

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    709.2  97.5% Chebyshev (MVUE) UCL    816.9

   99% Chebyshev (MVUE) UCL   1028

Assuming Lognormal Distribution

   95% H-UCL    604.3    90% Chebyshev (MVUE) UCL    631.6

Maximum of Logged Data       6.727 SD of logged Data       0.405

Lognormal Statistics

Minimum of Logged Data       5.278 Mean of logged Data       6.058

5% Lilliefors Critical Value       0.267 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.187 Lilliefors Lognormal GOF Test
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Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL       0.541

   90% Chebyshev(Mean, Sd) UCL       0.489    95% Chebyshev(Mean, Sd) UCL       0.541

 97.5% Chebyshev(Mean, Sd) UCL       0.612    99% Chebyshev(Mean, Sd) UCL       0.752

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL       0.438    95% Jackknife UCL       0.444

   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       0.865  97.5% Chebyshev (MVUE) UCL       1.057

   99% Chebyshev (MVUE) UCL       1.435

Assuming Lognormal Distribution

   95% H-UCL       0.815    90% Chebyshev (MVUE) UCL       0.727

Maximum of Logged Data     -0.693 SD of logged Data       0.77

Lognormal Statistics

Minimum of Logged Data     -3.42 Mean of logged Data     -1.129

5% Lilliefors Critical Value       0.267 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.486 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.472 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.526    95% Adjusted Gamma UCL (use when n<50)       0.557

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value      38.68

MLE Mean (bias corrected)       0.376 MLE Sd (bias corrected)       0.233

Approximate Chi Square Value (0.05)      40.93

Theta hat (MLE)       0.107 Theta star (bias corrected MLE)       0.144

nu hat (MLE)      77 nu star (bias corrected)      57.34

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.5 k star (bias corrected MLE)       2.606

K-S Test Statistic       0.48 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.257 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       2.405 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.733 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.44

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

   95% Student's-t UCL       0.444    95% Adjusted-CLT UCL (Chen-1995)       0.411
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Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       7.279    95% Adjusted Gamma UCL (use when n<50)       8.386

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value       4.815

MLE Mean (bias corrected)       3.235 MLE Sd (bias corrected)       4.294

Approximate Chi Square Value (0.05)       5.548

Theta hat (MLE)       4.641 Theta star (bias corrected MLE)       5.7

nu hat (MLE)      15.33 nu star (bias corrected)      12.48

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.697 k star (bias corrected MLE)       0.567

K-S Test Statistic       0.42 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.266 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       2.079 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.766 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.549

Assuming Normal Distribution

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

   95% Student's-t UCL       4.573    95% Adjusted-CLT UCL (Chen-1995)       4.292

5% Lilliefors Critical Value       0.267 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.401 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.629 Shapiro Wilk GOF Test

SD       2.45 Std. Error of Mean       0.739

Coefficient of Variation       0.757 Skewness     -0.661

Minimum       0.1 Mean       3.235

Maximum       5 Median       5

Total Number of Observations      11 Number of Distinct Observations       4

Number of Missing Observations       0

PCB, Total

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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Normal GOF Test

Shapiro Wilk Test Statistic       0.681 Shapiro Wilk GOF Test

SD       1.344 Std. Error of Mean       0.405

Coefficient of Variation       0.646 Skewness       1.582

Minimum       0.274 Mean       2.079

Maximum       5.55 Median       2.079

Total Number of Observations      11 Number of Distinct Observations       5

Number of Missing Observations       0

Uranium-238

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)

Suggested UCL to Use

99% Chebyshev (Mean, Sd) UCL      10.58

   90% Chebyshev(Mean, Sd) UCL       5.45    95% Chebyshev(Mean, Sd) UCL       6.454

 97.5% Chebyshev(Mean, Sd) UCL       7.847    99% Chebyshev(Mean, Sd) UCL      10.58

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL       4.449    95% Jackknife UCL       4.573

   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      18.66  97.5% Chebyshev (MVUE) UCL      24.46

   99% Chebyshev (MVUE) UCL      35.85

Assuming Lognormal Distribution

   95% H-UCL    107.8    90% Chebyshev (MVUE) UCL      14.48

Maximum of Logged Data       1.609 SD of logged Data       1.817

Lognormal Statistics

Minimum of Logged Data     -2.303 Mean of logged Data       0.306

5% Lilliefors Critical Value       0.267 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.4 Lilliefors Lognormal GOF Test

Shapiro Wilk Test Statistic       0.661 Shapiro Wilk Lognormal GOF Test
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   95% Hall's Bootstrap UCL       6.191    95% Percentile Bootstrap UCL       2.711

   95% BCA Bootstrap UCL       2.873

   95% CLT UCL       2.745    95% Jackknife UCL       2.813

   95% Standard Bootstrap UCL       2.718    95% Bootstrap-t UCL       3.046

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       4.79  97.5% Chebyshev (MVUE) UCL       5.898

   99% Chebyshev (MVUE) UCL       8.076

Assuming Lognormal Distribution

   95% H-UCL       4.721    90% Chebyshev (MVUE) UCL       3.991

Maximum of Logged Data       1.714 SD of logged Data       0.835

Lognormal Statistics

Minimum of Logged Data     -1.295 Mean of logged Data       0.492

5% Lilliefors Critical Value       0.267 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.429 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.703 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.194    95% Adjusted Gamma UCL (use when n<50)       3.434

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value      22.43

MLE Mean (bias corrected)       2.079 MLE Sd (bias corrected)       1.602

Approximate Chi Square Value (0.05)      24.12

Theta hat (MLE)       0.931 Theta star (bias corrected MLE)       1.234

nu hat (MLE)      49.12 nu star (bias corrected)      37.06

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.233 k star (bias corrected MLE)       1.685

K-S Test Statistic       0.405 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.258 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.758 Anderson-Darling Gamma GOF Test

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

   95% Modified-t UCL (Johnson-1978)       2.845

Assuming Normal Distribution

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

   95% Student's-t UCL       2.813    95% Adjusted-CLT UCL (Chen-1995)       2.952

5% Lilliefors Critical Value       0.267 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.409 Lilliefors GOF Test
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Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    123.9    95% Adjusted Gamma UCL (use when n<50)    126.6

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value    293.1

MLE Mean (bias corrected)    108.7 MLE Sd (bias corrected)      27.6

Approximate Chi Square Value (0.05)    299.5

Theta hat (MLE)       5.117 Theta star (bias corrected MLE)       7.008

nu hat (MLE)    467.5 nu star (bias corrected)    341.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      21.25 k star (bias corrected MLE)      15.51

K-S Test Statistic       0.115 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.255 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.193 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.729 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    122.6

Assuming Normal Distribution

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

   95% Student's-t UCL    122.4    95% Adjusted-CLT UCL (Chen-1995)    122.5

5% Lilliefors Critical Value       0.267 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.144 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.958 Shapiro Wilk GOF Test

SD      24.99 Std. Error of Mean       7.534

Coefficient of Variation       0.23 Skewness       0.551

Minimum      75 Mean    108.7

Maximum    158 Median    105

Total Number of Observations      11 Number of Distinct Observations      11

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.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL       3.845

   90% Chebyshev(Mean, Sd) UCL       3.294    95% Chebyshev(Mean, Sd) UCL       3.845

 97.5% Chebyshev(Mean, Sd) UCL       4.609    99% Chebyshev(Mean, Sd) UCL       6.11
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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    122.4

   90% Chebyshev(Mean, Sd) UCL    131.3    95% Chebyshev(Mean, Sd) UCL    141.6

 97.5% Chebyshev(Mean, Sd) UCL    155.8    99% Chebyshev(Mean, Sd) UCL    183.7

   95% Hall's Bootstrap UCL    127.3    95% Percentile Bootstrap UCL    120.8

   95% BCA Bootstrap UCL    121.7

   95% CLT UCL    121.1    95% Jackknife UCL    122.4

   95% Standard Bootstrap UCL    121.1    95% Bootstrap-t UCL    124.2

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    141.5  97.5% Chebyshev (MVUE) UCL    155.7

   99% Chebyshev (MVUE) UCL    183.6

Assuming Lognormal Distribution

   95% H-UCL    124.9    90% Chebyshev (MVUE) UCL    131.3

Maximum of Logged Data       5.063 SD of logged Data       0.228

Lognormal Statistics

Minimum of Logged Data       4.317 Mean of logged Data       4.665

5% Lilliefors Critical Value       0.267 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.114 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.968 Shapiro Wilk Lognormal GOF Test


