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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   3/1/2015 12:51:53 PM

Number of Bootstrap Operations   2000

Aluminum

From File   EPC_204Surf.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Missing Observations       0

Minimum   7900 Mean  11067

General Statistics

Total Number of Observations      11 Number of Distinct Observations       4

Coefficient of Variation       0.119 Skewness     -0.72

Maximum  13700 Median  11067

SD   1313 Std. Error of Mean    396

Lilliefors Test Statistic       0.409 Lilliefors GOF Test

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

Normal GOF Test

Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

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

   95% Student's-t UCL  11784    95% Adjusted-CLT UCL (Chen-1995)  11626

   95% Modified-t UCL (Johnson-1978)  11770

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

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

5% A-D Critical Value       0.727 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.425 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       2.03 Anderson-Darling Gamma GOF Test

Gamma Statistics

k hat (MLE)      72.02 k star (bias corrected MLE)      52.44

5% K-S Critical Value       0.255 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)  11067 MLE Sd (bias corrected)   1528

Approximate Chi Square Value (0.05)   1076

Theta hat (MLE)    153.7 Theta star (bias corrected MLE)    211.1

nu hat (MLE)   1584 nu star (bias corrected)   1154

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  11868    95% Adjusted Gamma UCL (use when n<50)  12005

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value   1063

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.652 Shapiro Wilk Lognormal GOF Test
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A B C D E F G H I J K L
5% Shapiro Wilk Critical Value       0.85 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.431 Lilliefors Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data       8.975 Mean of logged Data       9.305

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

Data Not Lognormal at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL  11910    90% Chebyshev (MVUE) UCL  12343

Maximum of Logged Data       9.525 SD of logged Data       0.127

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  12919  97.5% Chebyshev (MVUE) UCL  13718

   99% Chebyshev (MVUE) UCL  15289

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL  11718    95% Jackknife UCL  11784

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

Suggested UCL to Use

95% Student's-t UCL  11784 or 95% Modified-t UCL  11770

   90% Chebyshev(Mean, Sd) UCL  12255    95% Chebyshev(Mean, Sd) UCL  12793

 97.5% Chebyshev(Mean, Sd) UCL  13539    99% Chebyshev(Mean, Sd) UCL  15006

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.

Number of Missing Observations       0

Minimum      12 Mean      13.03

Chromium

General Statistics

Total Number of Observations      11 Number of Distinct Observations       4

Coefficient of Variation       0.161 Skewness       1.986

Maximum      18 Median      12

SD       2.095 Std. Error of Mean       0.632

Lilliefors Test Statistic       0.415 Lilliefors GOF Test

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

Normal GOF Test

Shapiro Wilk Test Statistic       0.572 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85 Data Not Normal at 5% Significance Level
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   95% Student's-t UCL      14.17    95% Adjusted-CLT UCL (Chen-1995)      14.47

   95% Modified-t UCL (Johnson-1978)      14.24

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

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

5% A-D Critical Value       0.728 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.426 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       2.373 Anderson-Darling Gamma GOF Test

Gamma Statistics

k hat (MLE)      49.38 k star (bias corrected MLE)      35.97

5% K-S Critical Value       0.255 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)      13.03 MLE Sd (bias corrected)       2.172

Approximate Chi Square Value (0.05)    727.1

Theta hat (MLE)       0.264 Theta star (bias corrected MLE)       0.362

nu hat (MLE)   1086 nu star (bias corrected)    791.4

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      14.18    95% Adjusted Gamma UCL (use when n<50)      14.38

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value    717.1

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

Lilliefors Test Statistic       0.419 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.579 Shapiro Wilk Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data       2.485 Mean of logged Data       2.557

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

Data Not Lognormal at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL      14.15    90% Chebyshev (MVUE) UCL      14.72

Maximum of Logged Data       2.89 SD of logged Data       0.144

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      15.49  97.5% Chebyshev (MVUE) UCL      16.56

   99% Chebyshev (MVUE) UCL      18.66

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL      14.07    95% Jackknife UCL      14.17

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

   90% Chebyshev(Mean, Sd) UCL      14.92    95% Chebyshev(Mean, Sd) UCL      15.78

 97.5% Chebyshev(Mean, Sd) UCL      16.97    99% Chebyshev(Mean, Sd) UCL      19.31
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Suggested UCL to Use

95% Student's-t UCL      14.17 or 95% Modified-t UCL      14.24

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.

Minimum     0.00806 Mean       0.329

Maximum       0.49 Median       0.329

Total Number of Observations      11 Number of Distinct Observations       3

Number of Missing Observations       0

Normal GOF Test

Shapiro Wilk Test Statistic       0.675 Shapiro Wilk GOF Test

SD       0.124 Std. Error of Mean      0.0375

Coefficient of Variation       0.378 Skewness     -1.578

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

   95% Modified-t UCL (Johnson-1978)       0.394

Assuming Normal Distribution

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

   95% Student's-t UCL       0.397    95% Adjusted-CLT UCL (Chen-1995)       0.372

K-S Test Statistic       0.502 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       2.675 Anderson-Darling Gamma GOF Test

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

Theta hat (MLE)       0.162 Theta star (bias corrected MLE)       0.214

nu hat (MLE)      44.82 nu star (bias corrected)      33.93

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.037 k star (bias corrected MLE)       1.542

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value      20.02

MLE Mean (bias corrected)       0.329 MLE Sd (bias corrected)       0.265

Approximate Chi Square Value (0.05)      21.61

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.445 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.517    95% Adjusted Gamma UCL (use when n<50)       0.558

5% Shapiro Wilk Critical Value       0.85 Data Not Lognormal at 5% Significance Level
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5% Lilliefors Critical Value       0.267 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.5 Lilliefors Lognormal GOF Test

Maximum of Logged Data     -0.713 SD of logged Data       1.154

Lognormal Statistics

Minimum of Logged Data     -4.821 Mean of logged Data     -1.376

   95% Chebyshev (MVUE) UCL       1.179  97.5% Chebyshev (MVUE) UCL       1.495

   99% Chebyshev (MVUE) UCL       2.115

Assuming Lognormal Distribution

   95% H-UCL       1.639    90% Chebyshev (MVUE) UCL       0.952

   95% CLT UCL       0.391    95% Jackknife UCL       0.397

   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

   90% Chebyshev(Mean, Sd) UCL       0.442    95% Chebyshev(Mean, Sd) UCL       0.493

 97.5% Chebyshev(Mean, Sd) UCL       0.564    99% Chebyshev(Mean, Sd) UCL       0.703

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

   95% BCA Bootstrap UCL     N/A    

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       0.493

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.

Minimum       0.168 Mean       0.764

Maximum       1.76 Median       0.764

Total Number of Observations      11 Number of Distinct Observations       4

Number of Missing Observations       0

Normal GOF Test

Shapiro Wilk Test Statistic       0.696 Shapiro Wilk GOF Test

SD       0.388 Std. Error of Mean       0.117

Coefficient of Variation       0.508 Skewness       1.488

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

Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.985

Assuming Normal Distribution

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

   95% Student's-t UCL       0.976    95% Adjusted-CLT UCL (Chen-1995)       1.013

K-S Test Statistic       0.384 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.256 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.66 Anderson-Darling Gamma GOF Test

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

Theta hat (MLE)       0.19 Theta star (bias corrected MLE)       0.255

nu hat (MLE)      88.62 nu star (bias corrected)      65.79

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       4.028 k star (bias corrected MLE)       2.99

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value      45.67

MLE Mean (bias corrected)       0.764 MLE Sd (bias corrected)       0.442

Approximate Chi Square Value (0.05)      48.12

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.726 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       1.044    95% Adjusted Gamma UCL (use when n<50)       1.101

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

Maximum of Logged Data       0.565 SD of logged Data       0.579

Lognormal Statistics

Minimum of Logged Data     -1.784 Mean of logged Data     -0.398

   95% Chebyshev (MVUE) UCL       1.391  97.5% Chebyshev (MVUE) UCL       1.655

   99% Chebyshev (MVUE) UCL       2.174

Assuming Lognormal Distribution

   95% H-UCL       1.207    90% Chebyshev (MVUE) UCL       1.201

   95% CLT UCL       0.957    95% Jackknife UCL       0.976

   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

   90% Chebyshev(Mean, Sd) UCL       1.115    95% Chebyshev(Mean, Sd) UCL       1.274

 97.5% Chebyshev(Mean, Sd) UCL       1.495    99% Chebyshev(Mean, Sd) UCL       1.929

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

   95% BCA Bootstrap UCL     N/A    
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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       1.274

Total Number of Observations      11 Number of Distinct Observations      10

Number of Missing Observations       0

Vanadium

General Statistics

SD      13.87 Std. Error of Mean       4.183

Coefficient of Variation       0.123 Skewness     -0.433

Minimum      90 Mean    112.4

Maximum    131 Median    114

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

Lilliefors Test Statistic       0.16 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.936 Shapiro Wilk GOF Test

Assuming Normal Distribution

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

   95% Student's-t UCL    119.9    95% Adjusted-CLT UCL (Chen-1995)    118.7

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

Data appear Normal at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.362 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.727 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    119.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      69.25 k star (bias corrected MLE)      50.42

K-S Test Statistic       0.173 Kolmogrov-Smirnoff Gamma GOF Test

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

MLE Mean (bias corrected)    112.4 MLE Sd (bias corrected)      15.82

Approximate Chi Square Value (0.05)   1033

Theta hat (MLE)       1.623 Theta star (bias corrected MLE)       2.228

nu hat (MLE)   1523 nu star (bias corrected)   1109

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    120.7    95% Adjusted Gamma UCL (use when n<50)    122.1

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value   1021

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.919 Shapiro Wilk Lognormal GOF Test
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5% Shapiro Wilk Critical Value       0.85 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.184 Lilliefors Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data       4.5 Mean of logged Data       4.715

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

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    121    90% Chebyshev (MVUE) UCL    125.4

Maximum of Logged Data       4.875 SD of logged Data       0.128

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    131.3  97.5% Chebyshev (MVUE) UCL    139.4

   99% Chebyshev (MVUE) UCL    155.5

   95% Hall's Bootstrap UCL    118.4    95% Percentile Bootstrap UCL    118.9

   95% BCA Bootstrap UCL    118.2

   95% CLT UCL    119.2    95% Jackknife UCL    119.9

   95% Standard Bootstrap UCL    118.9    95% Bootstrap-t UCL    119.1

Suggested UCL to Use

95% Student's-t UCL    119.9

   90% Chebyshev(Mean, Sd) UCL    124.9    95% Chebyshev(Mean, Sd) UCL    130.6

 97.5% Chebyshev(Mean, Sd) UCL    138.5    99% Chebyshev(Mean, Sd) UCL    154

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.


