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Lognormal GOF Test

Shapiro Wilk Test Statistic       0.832 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)  25631    95% Adjusted Gamma UCL (use when n<50)  26306

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value    199.6

MLE Mean (bias corrected)  21906 MLE Sd (bias corrected)   6637

Approximate Chi Square Value (0.05)    204.8

Theta hat (MLE)   1470 Theta star (bias corrected MLE)   2011

nu hat (MLE)    327.7 nu star (bias corrected)    239.7

Gamma Statistics

k hat (MLE)      14.9 k star (bias corrected MLE)      10.89

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

Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value       0.729 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.241 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.846 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  25657    95% Adjusted-CLT UCL (Chen-1995)  26957

   95% Modified-t UCL (Johnson-1978)  25914

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.282 Lilliefors GOF Test

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

Normal GOF Test

Shapiro Wilk Test Statistic       0.712 Shapiro Wilk GOF Test

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

Coefficient of Variation       0.313 Skewness       2.47

Maximum  41021 Median  20547

SD   6865 Std. Error of Mean   2070

Number of Missing Observations       0

Minimum  15990 Mean  21906

General Statistics

Total Number of Observations      11 Number of Distinct Observations      11

Number of Bootstrap Operations   2000

Iron

From File   EPC_013Sub_EU03.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   3/2/2015 7:27:17 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       0.309 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.678 Shapiro Wilk GOF Test

SD    541.9 Std. Error of Mean    163.4

Coefficient of Variation       0.754 Skewness       2.597

Minimum    306 Mean    718.9

Maximum   2248 Median    601

Total Number of Observations      11 Number of Distinct Observations      11

Number of Missing Observations       0

Manganese

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  26306

   90% Chebyshev(Mean, Sd) UCL  28115    95% Chebyshev(Mean, Sd) UCL  30927

 97.5% Chebyshev(Mean, Sd) UCL  34831    99% Chebyshev(Mean, Sd) UCL  42499

   95% Hall's Bootstrap UCL  41105    95% Percentile Bootstrap UCL  25614

   95% BCA Bootstrap UCL  26819

   95% CLT UCL  25310    95% Jackknife UCL  25657

   95% Standard Bootstrap UCL  25184    95% Bootstrap-t UCL  30138

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  29212  97.5% Chebyshev (MVUE) UCL  32413

   99% Chebyshev (MVUE) UCL  38700

Assuming Lognormal Distribution

   95% H-UCL  25545    90% Chebyshev (MVUE) UCL  26906

Maximum of Logged Data      10.62 SD of logged Data       0.256

Lognormal Statistics

Minimum of Logged Data       9.68 Mean of logged Data       9.961

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

Data appear Approximate Lognormal at 5% Significance Level

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

Lilliefors Test Statistic       0.223 Lilliefors Lognormal GOF Test
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Suggested UCL to Use

95% Adjusted Gamma UCL   1094

   90% Chebyshev(Mean, Sd) UCL   1209    95% Chebyshev(Mean, Sd) UCL   1431

 97.5% Chebyshev(Mean, Sd) UCL   1739    99% Chebyshev(Mean, Sd) UCL   2345

   95% Hall's Bootstrap UCL   2080    95% Percentile Bootstrap UCL   1030

   95% BCA Bootstrap UCL   1104

   95% CLT UCL    987.7    95% Jackknife UCL   1015

   95% Standard Bootstrap UCL    974.4    95% Bootstrap-t UCL   1376

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   1229  97.5% Chebyshev (MVUE) UCL   1459

   99% Chebyshev (MVUE) UCL   1909

Assuming Lognormal Distribution

   95% H-UCL   1062    90% Chebyshev (MVUE) UCL   1064

Maximum of Logged Data       7.718 SD of logged Data       0.562

Lognormal Statistics

Minimum of Logged Data       5.724 Mean of logged Data       6.408

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       0.179 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.907 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)   1030    95% Adjusted Gamma UCL (use when n<50)   1094

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value      33.58

MLE Mean (bias corrected)    718.9 MLE Sd (bias corrected)    471.8

Approximate Chi Square Value (0.05)      35.67

Theta hat (MLE)    231.2 Theta star (bias corrected MLE)    309.6

nu hat (MLE)      68.41 nu star (bias corrected)      51.09

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.11 k star (bias corrected MLE)       2.322

K-S Test Statistic       0.215 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.257 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.622 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.733 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   1036

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

   95% Student's-t UCL   1015    95% Adjusted-CLT UCL (Chen-1995)   1124
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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       0.406 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.689 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      13.08    95% Adjusted Gamma UCL (use when n<50)      14.89

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value       5.932

MLE Mean (bias corrected)       6.191 MLE Sd (bias corrected)       7.688

Approximate Chi Square Value (0.05)       6.755

Theta hat (MLE)       7.659 Theta star (bias corrected MLE)       9.546

nu hat (MLE)      17.78 nu star (bias corrected)      14.27

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.808 k star (bias corrected MLE)       0.649

K-S Test Statistic       0.485 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.264 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       2.377 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      13.29

Assuming Normal Distribution

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

   95% Student's-t UCL      12.7    95% Adjusted-CLT UCL (Chen-1995)      15.9

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       0.515 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.398 Shapiro Wilk GOF Test

SD      11.91 Std. Error of Mean       3.59

Coefficient of Variation       1.923 Skewness       3.285

Minimum       0.33 Mean       6.191

Maximum      42 Median       3

Total Number of Observations      11 Number of Distinct Observations       4

Number of Missing Observations       0

Molybdenum

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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   95% Modified-t UCL (Johnson-1978)       0.397

Assuming Normal Distribution

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

   95% Student's-t UCL       0.4    95% Adjusted-CLT UCL (Chen-1995)       0.375

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       0.683 Shapiro Wilk GOF Test

SD       0.121 Std. Error of Mean      0.0365

Coefficient of Variation       0.363 Skewness     -1.568

Minimum      0.0215 Mean       0.334

Maximum       0.5 Median       0.334

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% Chebyshev (Mean, Sd) UCL      21.84

   90% Chebyshev(Mean, Sd) UCL      16.96    95% Chebyshev(Mean, Sd) UCL      21.84

 97.5% Chebyshev(Mean, Sd) UCL      28.61    99% Chebyshev(Mean, Sd) UCL      41.91

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL      12.1    95% Jackknife UCL      12.7

   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      12.81  97.5% Chebyshev (MVUE) UCL      16.18

   99% Chebyshev (MVUE) UCL      22.78

Assuming Lognormal Distribution

   95% H-UCL      16.57    90% Chebyshev (MVUE) UCL      10.39

Maximum of Logged Data       3.738 SD of logged Data       1.101

Lognormal Statistics

Minimum of Logged Data     -1.109 Mean of logged Data       1.09
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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% Chebyshev (Mean, Sd) UCL       0.493

   90% Chebyshev(Mean, Sd) UCL       0.443    95% Chebyshev(Mean, Sd) UCL       0.493

 97.5% Chebyshev(Mean, Sd) UCL       0.562    99% Chebyshev(Mean, Sd) UCL       0.697

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL       0.394    95% Jackknife UCL       0.4

   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       0.85  97.5% Chebyshev (MVUE) UCL       1.05

   99% Chebyshev (MVUE) UCL       1.443

Assuming Lognormal Distribution

   95% H-UCL       0.857    90% Chebyshev (MVUE) UCL       0.706

Maximum of Logged Data     -0.693 SD of logged Data       0.864

Lognormal Statistics

Minimum of Logged Data     -3.839 Mean of logged Data     -1.277

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       0.491 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.475 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.483    95% Adjusted Gamma UCL (use when n<50)       0.514

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value      31.41

MLE Mean (bias corrected)       0.334 MLE Sd (bias corrected)       0.225

Approximate Chi Square Value (0.05)      33.43

Theta hat (MLE)       0.113 Theta star (bias corrected MLE)       0.152

nu hat (MLE)      64.71 nu star (bias corrected)      48.4

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.941 k star (bias corrected MLE)       2.2

K-S Test Statistic       0.487 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       2.478 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.734 Data Not Gamma Distributed at 5% Significance Level
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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       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.949 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      99.35    95% Adjusted Gamma UCL (use when n<50)    100.8

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value    681.8

MLE Mean (bias corrected)      91.09 MLE Sd (bias corrected)      15.56

Approximate Chi Square Value (0.05)    691.6

Theta hat (MLE)       1.936 Theta star (bias corrected MLE)       2.657

nu hat (MLE)   1035 nu star (bias corrected)    754.3

Gamma Statistics

k hat (MLE)      47.06 k star (bias corrected MLE)      34.29

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

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.728 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.181 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.331 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      98.78    95% Adjusted-CLT UCL (Chen-1995)      98.66

   95% Modified-t UCL (Johnson-1978)      98.87

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.169 Lilliefors GOF Test

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

Normal GOF Test

Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

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

Coefficient of Variation       0.154 Skewness       0.434

Maximum    116 Median      92

SD      14.07 Std. Error of Mean       4.241

Number of Missing Observations       0

Minimum      72 Mean      91.09

Vanadium

General Statistics

Total Number of Observations      11 Number of Distinct Observations       9

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.
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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      98.78

   90% Chebyshev(Mean, Sd) UCL    103.8    95% Chebyshev(Mean, Sd) UCL    109.6

 97.5% Chebyshev(Mean, Sd) UCL    117.6    99% Chebyshev(Mean, Sd) UCL    133.3

   95% Hall's Bootstrap UCL      98.03    95% Percentile Bootstrap UCL      97.82

   95% BCA Bootstrap UCL      97.91

   95% CLT UCL      98.07    95% Jackknife UCL      98.78

   95% Standard Bootstrap UCL      97.65    95% Bootstrap-t UCL      99.46

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    109.4  97.5% Chebyshev (MVUE) UCL    117.3

   99% Chebyshev (MVUE) UCL    132.9

Assuming Lognormal Distribution

   95% H-UCL      99.57    90% Chebyshev (MVUE) UCL    103.7

Maximum of Logged Data       4.754 SD of logged Data       0.153

Lognormal Statistics

Minimum of Logged Data       4.277 Mean of logged Data       4.501


