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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   2/20/2015 1:49:09 PM

Number of Bootstrap Operations   2000

From File   EPC_204Sub_EU01.xls

Full Precision   OFF

Confidence Coefficient   95%
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A B C D E F G H I J K L
Aluminum

Number of Missing Observations       0

Minimum   7900 Mean  11050

General Statistics

Total Number of Observations      11 Number of Distinct Observations       5

Coefficient of Variation       0.119 Skewness     -0.673

Maximum  13700 Median  11050

SD   1313 Std. Error of Mean    396

Lilliefors Test Statistic       0.394 Lilliefors GOF Test

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

Normal GOF Test

Shapiro Wilk Test Statistic       0.689 Shapiro Wilk GOF Test

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

   95% Student's-t UCL  11768    95% Adjusted-CLT UCL (Chen-1995)  11615

   95% Modified-t UCL (Johnson-1978)  11754

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       0.409 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.975 Anderson-Darling Gamma GOF Test

Gamma Statistics

k hat (MLE)      72 k star (bias corrected MLE)      52.43

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)  11050 MLE Sd (bias corrected)   1526

Approximate Chi Square Value (0.05)   1076

Theta hat (MLE)    153.5 Theta star (bias corrected MLE)    210.8

nu hat (MLE)   1584 nu star (bias corrected)   1153

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  11850    95% Adjusted Gamma UCL (use when n<50)  11987

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value   1063

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

Lilliefors Test Statistic       0.417 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.661 Shapiro Wilk Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data       8.975 Mean of logged Data       9.303

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

Data Not Lognormal at 5% Significance Level

Maximum of Logged Data       9.525 SD of logged Data       0.127
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A B C D E F G H I J K L
Assuming Lognormal Distribution

   95% H-UCL  11892    90% Chebyshev (MVUE) UCL  12323

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  12898  97.5% Chebyshev (MVUE) UCL  13696

   99% Chebyshev (MVUE) UCL  15263

   95% Hall's Bootstrap UCL  11762    95% Percentile Bootstrap UCL  11627

   95% BCA Bootstrap UCL  11582

   95% CLT UCL  11701    95% Jackknife UCL  11768

   95% Standard Bootstrap UCL  11665    95% Bootstrap-t UCL  11646

Suggested UCL to Use

95% Student's-t UCL  11768 or 95% Modified-t UCL  11754

   90% Chebyshev(Mean, Sd) UCL  12238    95% Chebyshev(Mean, Sd) UCL  12776

 97.5% Chebyshev(Mean, Sd) UCL  13523    99% Chebyshev(Mean, Sd) UCL  14990

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.
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A B C D E F G H I J K L

Number of Missing Observations       0

Minimum    454 Mean    606.5

Manganese

General Statistics

Total Number of Observations      11 Number of Distinct Observations      11

Coefficient of Variation       0.22 Skewness       0.56

Maximum    828 Median    586

SD    133.7 Std. Error of Mean      40.31

Lilliefors Test Statistic       0.155 Lilliefors GOF Test

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

Normal GOF Test

Shapiro Wilk Test Statistic       0.906 Shapiro Wilk GOF Test

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

   95% Student's-t UCL    679.5    95% Adjusted-CLT UCL (Chen-1995)    680

   95% Modified-t UCL (Johnson-1978)    680.7

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

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

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

K-S Test Statistic       0.167 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.38 Anderson-Darling Gamma GOF Test

Gamma Statistics

k hat (MLE)      23.47 k star (bias corrected MLE)      17.13

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

MLE Mean (bias corrected)    606.5 MLE Sd (bias corrected)    146.5

Approximate Chi Square Value (0.05)    332.8

Theta hat (MLE)      25.84 Theta star (bias corrected MLE)      35.41

nu hat (MLE)    516.3 nu star (bias corrected)    376.8

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    686.6    95% Adjusted Gamma UCL (use when n<50)    700.8

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value    326.1

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

Lilliefors Test Statistic       0.156 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.921 Shapiro Wilk Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data       6.118 Mean of logged Data       6.386

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

Data appear Lognormal at 5% Significance Level

Maximum of Logged Data       6.719 SD of logged Data       0.216
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A B C D E F G H I J K L
Assuming Lognormal Distribution

   95% H-UCL    690.4    90% Chebyshev (MVUE) UCL    725.1

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    779  97.5% Chebyshev (MVUE) UCL    853.7

   99% Chebyshev (MVUE) UCL   1001

   95% Hall's Bootstrap UCL    685    95% Percentile Bootstrap UCL    670.6

   95% BCA Bootstrap UCL    675

   95% CLT UCL    672.8    95% Jackknife UCL    679.5

   95% Standard Bootstrap UCL    668.7    95% Bootstrap-t UCL    687.5

Suggested UCL to Use

95% Student's-t UCL    679.5

   90% Chebyshev(Mean, Sd) UCL    727.4    95% Chebyshev(Mean, Sd) UCL    782.2

 97.5% Chebyshev(Mean, Sd) UCL    858.2    99% Chebyshev(Mean, Sd) UCL   1008

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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A B C D E F G H I J K L
PAH, Total

General Statistics

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% 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       0.5 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
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   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

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.
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A B C D E F G H I J K L
Uranium-238

General Statistics

Minimum       0.168 Mean       0.843

Maximum       1.76 Median       0.843

Total Number of Observations      11 Number of Distinct Observations       5

Number of Missing Observations       0

Normal GOF Test

Shapiro Wilk Test Statistic       0.806 Shapiro Wilk GOF Test

SD       0.398 Std. Error of Mean       0.12

Coefficient of Variation       0.472 Skewness       0.713

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       0.318 Lilliefors GOF Test

   95% Modified-t UCL (Johnson-1978)       1.065

Assuming Normal Distribution

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

   95% Student's-t UCL       1.06    95% Adjusted-CLT UCL (Chen-1995)       1.068

K-S Test Statistic       0.386 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       1.328 Anderson-Darling Gamma GOF Test

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

Theta hat (MLE)       0.216 Theta star (bias corrected MLE)       0.291

nu hat (MLE)      85.87 nu star (bias corrected)      63.78

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.903 k star (bias corrected MLE)       2.899

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value      44

MLE Mean (bias corrected)       0.843 MLE Sd (bias corrected)       0.495

Approximate Chi Square Value (0.05)      46.41

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.757 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       1.159    95% Adjusted Gamma UCL (use when n<50)       1.222

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       0.405 Lilliefors Lognormal GOF Test

Maximum of Logged Data       0.565 SD of logged Data       0.609

Lognormal Statistics

Minimum of Logged Data     -1.784 Mean of logged Data     -0.304
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   95% Chebyshev (MVUE) UCL       1.59  97.5% Chebyshev (MVUE) UCL       1.901

   99% Chebyshev (MVUE) UCL       2.511

Assuming Lognormal Distribution

   95% H-UCL       1.391    90% Chebyshev (MVUE) UCL       1.366

   95% CLT UCL       1.04    95% Jackknife UCL       1.06

   95% Standard Bootstrap UCL       1.027    95% Bootstrap-t UCL       1.072

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL       1.203    95% Chebyshev(Mean, Sd) UCL       1.366

 97.5% Chebyshev(Mean, Sd) UCL       1.592    99% Chebyshev(Mean, Sd) UCL       2.036

   95% Hall's Bootstrap UCL       1.224    95% Percentile Bootstrap UCL       1.05

   95% BCA Bootstrap UCL       1.053

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       1.366
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A B C D E F G H I J K L

Total Number of Observations      11 Number of Distinct Observations      10

Number of Missing Observations       0

Vanadium

General Statistics

SD      12.5 Std. Error of Mean       3.77

Coefficient of Variation       0.11 Skewness     -0.476

Minimum      90 Mean    113.8

Maximum    131 Median    114

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

Lilliefors Test Statistic       0.142 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.964 Shapiro Wilk GOF Test

Assuming Normal Distribution

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

   95% Student's-t UCL    120.7    95% Adjusted-CLT UCL (Chen-1995)    119.4

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       0.249 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.726 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    120.6

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      87.58 k star (bias corrected MLE)      63.75

K-S Test Statistic       0.157 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.254 Detected data appear Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)    113.8 MLE Sd (bias corrected)      14.25

Approximate Chi Square Value (0.05)   1317

Theta hat (MLE)       1.3 Theta star (bias corrected MLE)       1.785

nu hat (MLE)   1927 nu star (bias corrected)   1403

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    121.2    95% Adjusted Gamma UCL (use when n<50)    122.5

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value   1303

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

Lilliefors Test Statistic       0.162 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data       4.5 Mean of logged Data       4.729

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

Data appear Lognormal at 5% Significance Level

Maximum of Logged Data       4.875 SD of logged Data       0.113
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Assuming Lognormal Distribution

   95% H-UCL    121.5    90% Chebyshev (MVUE) UCL    125.5

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    130.8  97.5% Chebyshev (MVUE) UCL    138.2

   99% Chebyshev (MVUE) UCL    152.6

   95% Hall's Bootstrap UCL    119.6    95% Percentile Bootstrap UCL    119.6

   95% BCA Bootstrap UCL    119.4

   95% CLT UCL    120    95% Jackknife UCL    120.7

   95% Standard Bootstrap UCL    119.6    95% Bootstrap-t UCL    119.8

Suggested UCL to Use

95% Student's-t UCL    120.7

   90% Chebyshev(Mean, Sd) UCL    125.1    95% Chebyshev(Mean, Sd) UCL    130.3

 97.5% Chebyshev(Mean, Sd) UCL    137.4    99% Chebyshev(Mean, Sd) UCL    151.3

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.


