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UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   3/1/2015 12:53:32 PM

General Statistics

Total Number of Observations      11 Number of Distinct Observations       3

Number of Bootstrap Operations   2000

Arsenic

From File   EPC_204SubR1_EU02.xls

Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       1.366 Skewness       3.305

Maximum      84 Median      10

SD      22.43 Std. Error of Mean       6.764

Number of Missing Observations       0

Minimum       6.7 Mean      16.43

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.522 Lilliefors GOF Test

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

Normal GOF Test

Shapiro Wilk Test Statistic       0.372 Shapiro Wilk GOF Test

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

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

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.741 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.531 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       3.295 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      28.69    95% Adjusted-CLT UCL (Chen-1995)      34.75

   95% Modified-t UCL (Johnson-1978)      29.81

MLE Mean (bias corrected)      16.43 MLE Sd (bias corrected)      14.76

Approximate Chi Square Value (0.05)      16.35

Theta hat (MLE)      10.14 Theta star (bias corrected MLE)      13.26

nu hat (MLE)      35.65 nu star (bias corrected)      27.26

Gamma Statistics

k hat (MLE)       1.62 k star (bias corrected MLE)       1.239

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.454 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      27.38    95% Adjusted Gamma UCL (use when n<50)      29.87

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value      14.99
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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       0.502 Lilliefors Lognormal GOF Test

Assuming Lognormal Distribution

   95% H-UCL      24.22    90% Chebyshev (MVUE) UCL      23.12

Maximum of Logged Data       4.431 SD of logged Data       0.665

Lognormal Statistics

Minimum of Logged Data       1.902 Mean of logged Data       2.46

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

Data Not Lognormal at 5% Significance Level

   95% CLT UCL      27.55    95% Jackknife UCL      28.69

   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      27.13  97.5% Chebyshev (MVUE) UCL      32.71

   99% Chebyshev (MVUE) UCL      43.65

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL      45.91

   90% Chebyshev(Mean, Sd) UCL      36.72    95% Chebyshev(Mean, Sd) UCL      45.91

 97.5% Chebyshev(Mean, Sd) UCL      58.67    99% Chebyshev(Mean, Sd) UCL      83.73

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

   95% BCA Bootstrap UCL     N/A    

Total Number of Observations      11 Number of Distinct Observations      11

Number of Missing Observations       0

Iron

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.

Normal GOF Test

Shapiro Wilk Test Statistic       0.953 Shapiro Wilk GOF Test

SD   2198 Std. Error of Mean    662.9

Coefficient of Variation      0.0857 Skewness      0.0399

Minimum  22361 Mean  25657

Maximum  29419 Median  26460

Assuming Normal Distribution

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       0.188 Lilliefors GOF Test
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   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  26859    95% Adjusted-CLT UCL (Chen-1995)  26756

K-S Test Statistic       0.203 Kolmogrov-Smirnoff Gamma GOF Test

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

Gamma GOF Test

A-D Test Statistic       0.339 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)  26860

MLE Mean (bias corrected)  25657 MLE Sd (bias corrected)   2462

Approximate Chi Square Value (0.05)   2277

Theta hat (MLE)    171.9 Theta star (bias corrected MLE)    236.2

nu hat (MLE)   3284 nu star (bias corrected)   2390

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)    149.3 k star (bias corrected MLE)    108.6

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

Lilliefors Test Statistic       0.2 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  26925    95% Adjusted Gamma UCL (use when n<50)  27139

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value   2259

Assuming Lognormal Distribution

   95% H-UCL     N/A       90% Chebyshev (MVUE) UCL  27655

Maximum of Logged Data      10.29 SD of logged Data      0.086

Lognormal Statistics

Minimum of Logged Data      10.02 Mean of logged Data      10.15

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

Data appear Lognormal at 5% Significance Level

   95% CLT UCL  26747    95% Jackknife UCL  26859

   95% Standard Bootstrap UCL  26689    95% Bootstrap-t UCL  26853

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  28560  97.5% Chebyshev (MVUE) UCL  29816

   99% Chebyshev (MVUE) UCL  32283

Suggested UCL to Use

95% Student's-t UCL  26859

   90% Chebyshev(Mean, Sd) UCL  27646    95% Chebyshev(Mean, Sd) UCL  28546

 97.5% Chebyshev(Mean, Sd) UCL  29797    99% Chebyshev(Mean, Sd) UCL  32253

   95% Hall's Bootstrap UCL  26746    95% Percentile Bootstrap UCL  26719

   95% BCA Bootstrap UCL  26645
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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.

Normal GOF Test

Shapiro Wilk Test Statistic       0.942 Shapiro Wilk GOF Test

SD    210.2 Std. Error of Mean      63.37

Coefficient of Variation       0.292 Skewness       0.836

Minimum    417 Mean    719.1

Maximum   1173 Median    660

Assuming Normal Distribution

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

   95% Student's-t UCL    833.9    95% Adjusted-CLT UCL (Chen-1995)    840.4

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       0.157 Lilliefors GOF Test

K-S Test Statistic       0.132 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       0.235 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)    836.6

MLE Mean (bias corrected)    719.1 MLE Sd (bias corrected)    228.7

Approximate Chi Square Value (0.05)    184.4

Theta hat (MLE)      53.21 Theta star (bias corrected MLE)      72.71

nu hat (MLE)    297.3 nu star (bias corrected)    217.6

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      13.52 k star (bias corrected MLE)       9.89

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

Lilliefors Test Statistic       0.125 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.979 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    848.3    95% Adjusted Gamma UCL (use when n<50)    871.8

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value    179.5

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

Data appear Lognormal at 5% Significance Level
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Assuming Lognormal Distribution

   95% H-UCL    859.9    90% Chebyshev (MVUE) UCL    906.4

Maximum of Logged Data       7.067 SD of logged Data       0.286

Lognormal Statistics

Minimum of Logged Data       6.033 Mean of logged Data       6.541

   95% CLT UCL    823.3    95% Jackknife UCL    833.9

   95% Standard Bootstrap UCL    817.6    95% Bootstrap-t UCL    873

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    991.4  97.5% Chebyshev (MVUE) UCL   1109

   99% Chebyshev (MVUE) UCL   1341

Suggested UCL to Use

95% Student's-t UCL    833.9

   90% Chebyshev(Mean, Sd) UCL    909.2    95% Chebyshev(Mean, Sd) UCL    995.3

 97.5% Chebyshev(Mean, Sd) UCL   1115    99% Chebyshev(Mean, Sd) UCL   1350

   95% Hall's Bootstrap UCL    870    95% Percentile Bootstrap UCL    824.4

   95% BCA Bootstrap UCL    842.4

Total Number of Observations      11 Number of Distinct Observations       3

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.

Normal GOF Test

Shapiro Wilk Test Statistic       0.627 Shapiro Wilk GOF Test

SD      0.0138 Std. Error of Mean     0.00416

Coefficient of Variation       0.443 Skewness -9.45E-16

Minimum 2.7000E-4 Mean      0.0311

Maximum      0.062 Median      0.0311

Assuming Normal Distribution

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

   95% Student's-t UCL      0.0387    95% Adjusted-CLT UCL (Chen-1995)      0.038

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)      0.0387
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K-S Test Statistic       0.517 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.26 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       2.958 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.742 Data Not Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)      0.0311 MLE Sd (bias corrected)      0.029

Approximate Chi Square Value (0.05)      14.87

Theta hat (MLE)      0.0208 Theta star (bias corrected MLE)      0.027

nu hat (MLE)      33 nu star (bias corrected)      25.33

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.5 k star (bias corrected MLE)       1.151

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

Lilliefors Test Statistic       0.508 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.431 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      0.0531    95% Adjusted Gamma UCL (use when n<50)      0.0581

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value      13.57

Assuming Lognormal Distribution

   95% H-UCL       0.396    90% Chebyshev (MVUE) UCL       0.13

Maximum of Logged Data     -2.781 SD of logged Data       1.467

Lognormal Statistics

Minimum of Logged Data     -8.217 Mean of logged Data     -3.838

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

Data Not Lognormal at 5% Significance Level

   95% CLT UCL      0.038    95% Jackknife UCL      0.0387

   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       0.165  97.5% Chebyshev (MVUE) UCL       0.213

   99% Chebyshev (MVUE) UCL       0.307

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL      0.0493

   90% Chebyshev(Mean, Sd) UCL      0.0436    95% Chebyshev(Mean, Sd) UCL      0.0493

 97.5% Chebyshev(Mean, Sd) UCL      0.0571    99% Chebyshev(Mean, Sd) UCL      0.0725

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

   95% BCA Bootstrap UCL     N/A    

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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Uranium-238

General Statistics

Total Number of Observations      11 Number of Distinct Observations       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.

Coefficient of Variation       0.254 Skewness       0

Maximum       3.92 Median       2.5

SD       0.635 Std. Error of Mean       0.191

Number of Missing Observations       0

Minimum       1.08 Mean       2.5

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

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

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       0.627 Shapiro Wilk GOF Test

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

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

K-S Test Statistic       0.444 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       2.421 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       2.847    95% Adjusted-CLT UCL (Chen-1995)       2.815

   95% Modified-t UCL (Johnson-1978)       2.847

Theta hat (MLE)       0.175 Theta star (bias corrected MLE)       0.239

nu hat (MLE)    314.3 nu star (bias corrected)    229.9

Gamma Statistics

k hat (MLE)      14.28 k star (bias corrected MLE)      10.45

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

Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.935    95% Adjusted Gamma UCL (use when n<50)       3.014

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value    190.7

MLE Mean (bias corrected)       2.5 MLE Sd (bias corrected)       0.773

Approximate Chi Square Value (0.05)    195.8

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       0.456 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.584 Shapiro Wilk Lognormal GOF Test
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Lognormal Statistics

Minimum of Logged Data      0.077 Mean of logged Data       0.881

   95% Chebyshev (MVUE) UCL       3.507  97.5% Chebyshev (MVUE) UCL       3.938

   99% Chebyshev (MVUE) UCL       4.783

Assuming Lognormal Distribution

   95% H-UCL       3.033    90% Chebyshev (MVUE) UCL       3.197

Maximum of Logged Data       1.366 SD of logged Data       0.299

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL       2.815    95% Jackknife UCL       2.847

   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

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       2.847 or 95% Modified-t UCL       2.847

   90% Chebyshev(Mean, Sd) UCL       3.074    95% Chebyshev(Mean, Sd) UCL       3.335

 97.5% Chebyshev(Mean, Sd) UCL       3.696    99% Chebyshev(Mean, Sd) UCL       4.405

Minimum      90 Mean    114.1

Maximum    132 Median    117

Total Number of Observations      11 Number of Distinct Observations      10

Number of Missing Observations       0

Vanadium

General Statistics

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       0.195 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.945 Shapiro Wilk GOF Test

SD      12.9 Std. Error of Mean       3.888

Coefficient of Variation       0.113 Skewness     -0.649

Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)    121

Assuming Normal Distribution

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

   95% Student's-t UCL    121.1    95% Adjusted-CLT UCL (Chen-1995)    119.7
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A-D Test Statistic       0.383 Anderson-Darling Gamma GOF Test

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

Theta hat (MLE)       1.396 Theta star (bias corrected MLE)       1.917

nu hat (MLE)   1799 nu star (bias corrected)   1309

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      81.75 k star (bias corrected MLE)      59.52

K-S Test Statistic       0.211 Kolmogrov-Smirnoff Gamma GOF Test

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

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    121.8    95% Adjusted Gamma UCL (use when n<50)    123.1

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value   1213

MLE Mean (bias corrected)    114.1 MLE Sd (bias corrected)      14.79

Approximate Chi Square Value (0.05)   1226

Lognormal Statistics

Minimum of Logged Data       4.5 Mean of logged Data       4.731

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       0.213 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.926 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    131.8  97.5% Chebyshev (MVUE) UCL    139.4

   99% Chebyshev (MVUE) UCL    154.5

Assuming Lognormal Distribution

   95% H-UCL    122.1    90% Chebyshev (MVUE) UCL    126.3

Maximum of Logged Data       4.883 SD of logged Data       0.118

   95% Hall's Bootstrap UCL    119.9    95% Percentile Bootstrap UCL    120.3

   95% BCA Bootstrap UCL    119.5

   95% CLT UCL    120.5    95% Jackknife UCL    121.1

   95% Standard Bootstrap UCL    120.1    95% Bootstrap-t UCL    120.5

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

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    121.1

   90% Chebyshev(Mean, Sd) UCL    125.8    95% Chebyshev(Mean, Sd) UCL    131

 97.5% Chebyshev(Mean, Sd) UCL    138.4    99% Chebyshev(Mean, Sd) UCL    152.8
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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.


