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

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.81 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  29346    95% Adjusted Gamma UCL (use when n<50)  30518

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value      84.63

MLE Mean (bias corrected)  23190 MLE Sd (bias corrected)  10307

Approximate Chi Square Value (0.05)      88.01

Theta hat (MLE)   3372 Theta star (bias corrected MLE)   4581

nu hat (MLE)    151.3 nu star (bias corrected)    111.4

Gamma Statistics

k hat (MLE)       6.877 k star (bias corrected MLE)       5.062

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

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.731 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.328 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.177 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  28936    95% Adjusted-CLT UCL (Chen-1995)  30063

   95% Modified-t UCL (Johnson-1978)  29195

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.348 Lilliefors GOF Test

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

Normal GOF Test

Shapiro Wilk Test Statistic       0.743 Shapiro Wilk GOF Test

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

Coefficient of Variation       0.453 Skewness       1.623

Maximum  47830 Median  18471

SD  10514 Std. Error of Mean   3170

Number of Missing Observations       0

Minimum  14554 Mean  23190

General Statistics

Total Number of Observations      11 Number of Distinct Observations      11

Number of Bootstrap Operations   2000

Iron

From File   EPC_013Sub_EU13.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   3/2/2015 7:21:45 PM
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Assuming Normal Distribution

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

   95% Student's-t UCL    741.2    95% Adjusted-CLT UCL (Chen-1995)    865.7

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       0.427 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.541 Shapiro Wilk GOF Test

SD    502.3 Std. Error of Mean    151.5

Coefficient of Variation       1.077 Skewness       3.073

Minimum    119 Mean    466.6

Maximum   1951 Median    348

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% Student's-t UCL  28936 or 95% Modified-t UCL  29195

   90% Chebyshev(Mean, Sd) UCL  32701    95% Chebyshev(Mean, Sd) UCL  37009

 97.5% Chebyshev(Mean, Sd) UCL  42988    99% Chebyshev(Mean, Sd) UCL  54733

   95% Hall's Bootstrap UCL  28038    95% Percentile Bootstrap UCL  28601

   95% BCA Bootstrap UCL  30003

   95% CLT UCL  28405    95% Jackknife UCL  28936

   95% Standard Bootstrap UCL  28082    95% Bootstrap-t UCL  32212

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  34699  97.5% Chebyshev (MVUE) UCL  39763

   99% Chebyshev (MVUE) UCL  49710

Assuming Lognormal Distribution

   95% H-UCL  29614    90% Chebyshev (MVUE) UCL  31051

Maximum of Logged Data      10.78 SD of logged Data       0.382

Lognormal Statistics

Minimum of Logged Data       9.586 Mean of logged Data       9.977

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

Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.306 Lilliefors Lognormal GOF Test
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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.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL   1127

   90% Chebyshev(Mean, Sd) UCL    921    95% Chebyshev(Mean, Sd) UCL   1127

 97.5% Chebyshev(Mean, Sd) UCL   1413    99% Chebyshev(Mean, Sd) UCL   1974

   95% Hall's Bootstrap UCL   1875    95% Percentile Bootstrap UCL    743.4

   95% BCA Bootstrap UCL    915.7

   95% CLT UCL    715.8    95% Jackknife UCL    741.2

   95% Standard Bootstrap UCL    703.5    95% Bootstrap-t UCL   1426

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    845.2  97.5% Chebyshev (MVUE) UCL   1022

   99% Chebyshev (MVUE) UCL   1369

Assuming Lognormal Distribution

   95% H-UCL    761.8    90% Chebyshev (MVUE) UCL    717.9

Maximum of Logged Data       7.576 SD of logged Data       0.687

Lognormal Statistics

Minimum of Logged Data       4.779 Mean of logged Data       5.869

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

Data appear Approximate Lognormal at 5% Significance Level

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

Lilliefors Test Statistic       0.28 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.859 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    740.2    95% Adjusted Gamma UCL (use when n<50)    800.4

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value      19.02

MLE Mean (bias corrected)    466.6 MLE Sd (bias corrected)    383.2

Approximate Chi Square Value (0.05)      20.57

Theta hat (MLE)    238.6 Theta star (bias corrected MLE)    314.6

nu hat (MLE)      43.03 nu star (bias corrected)      32.63

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.956 k star (bias corrected MLE)       1.483

K-S Test Statistic       0.341 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.259 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.156 Anderson-Darling Gamma GOF Test

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

   95% Modified-t UCL (Johnson-1978)    764.6
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Maximum of Logged Data       3.761 SD of logged Data       1.314

Lognormal Statistics

Minimum of Logged Data     -1.171 Mean of logged Data       1.295

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       0.378 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.784 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      19.64    95% Adjusted Gamma UCL (use when n<50)      22.64

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value       4.797

MLE Mean (bias corrected)       8.719 MLE Sd (bias corrected)      11.59

Approximate Chi Square Value (0.05)       5.528

Theta hat (MLE)      12.54 Theta star (bias corrected MLE)      15.4

nu hat (MLE)      15.29 nu star (bias corrected)      12.45

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.695 k star (bias corrected MLE)       0.566

K-S Test Statistic       0.448 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       1.804 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.767 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      16.85

Assuming Normal Distribution

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

   95% Student's-t UCL      16.4    95% Adjusted-CLT UCL (Chen-1995)      18.56

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       0.476 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.559 Shapiro Wilk GOF Test

SD      14.06 Std. Error of Mean       4.24

Coefficient of Variation       1.613 Skewness       2.096

Minimum       0.31 Mean       8.719

Maximum      43 Median       3

Total Number of Observations      11 Number of Distinct Observations       6

Number of Missing Observations       0

Molybdenum

General Statistics

For additional insight the user may want to consult a statistician.
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   95% Modified-t UCL (Johnson-1978)    118.6

Assuming Normal Distribution

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

   95% Student's-t UCL    118.5    95% Adjusted-CLT UCL (Chen-1995)    117.8

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       0.133 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.967 Shapiro Wilk GOF Test

SD      23.56 Std. Error of Mean       7.105

Coefficient of Variation       0.223 Skewness       0.229

Minimum      70 Mean    105.6

Maximum    145 Median    108

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      27.2

   90% Chebyshev(Mean, Sd) UCL      21.44    95% Chebyshev(Mean, Sd) UCL      27.2

 97.5% Chebyshev(Mean, Sd) UCL      35.2    99% Chebyshev(Mean, Sd) UCL      50.91

   95% Hall's Bootstrap UCL    165.7    95% Percentile Bootstrap UCL      16.22

   95% BCA Bootstrap UCL      17.66

   95% CLT UCL      15.69    95% Jackknife UCL      16.4

   95% Standard Bootstrap UCL      15.44    95% Bootstrap-t UCL    114.7

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      21.85  97.5% Chebyshev (MVUE) UCL      28

   99% Chebyshev (MVUE) UCL      40.06

Assuming Lognormal Distribution

   95% H-UCL      39.17    90% Chebyshev (MVUE) UCL      17.42
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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    118.5

   90% Chebyshev(Mean, Sd) UCL    127    95% Chebyshev(Mean, Sd) UCL    136.6

 97.5% Chebyshev(Mean, Sd) UCL    150    99% Chebyshev(Mean, Sd) UCL    176.3

   95% Hall's Bootstrap UCL    120.7    95% Percentile Bootstrap UCL    117.1

   95% BCA Bootstrap UCL    117.1

   95% CLT UCL    117.3    95% Jackknife UCL    118.5

   95% Standard Bootstrap UCL    116.8    95% Bootstrap-t UCL    119.4

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    137.3  97.5% Chebyshev (MVUE) UCL    151.1

   99% Chebyshev (MVUE) UCL    178

Assuming Lognormal Distribution

   95% H-UCL    121.2    90% Chebyshev (MVUE) UCL    127.5

Maximum of Logged Data       4.977 SD of logged Data       0.227

Lognormal Statistics

Minimum of Logged Data       4.248 Mean of logged Data       4.637

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       0.124 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.971 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    120.2    95% Adjusted Gamma UCL (use when n<50)    122.7

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value    301.7

MLE Mean (bias corrected)    105.6 MLE Sd (bias corrected)      26.46

Approximate Chi Square Value (0.05)    308.2

Theta hat (MLE)       4.84 Theta star (bias corrected MLE)       6.629

nu hat (MLE)    480.2 nu star (bias corrected)    350.6

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      21.83 k star (bias corrected MLE)      15.93

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       0.186 Anderson-Darling Gamma GOF Test

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


