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Lognormal GOF Test

Shapiro Wilk Test Statistic       0.508 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      0.0768    95% Adjusted Gamma UCL (use when n<50)      0.083

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value      22.67

MLE Mean (bias corrected)      0.0502 MLE Sd (bias corrected)      0.0366

Approximate Chi Square Value (0.05)      24.48

Theta hat (MLE)      0.0194 Theta star (bias corrected MLE)      0.0267

nu hat (MLE)      51.67 nu star (bias corrected)      37.5

Gamma Statistics

k hat (MLE)       2.583 k star (bias corrected MLE)       1.875

5% K-S Critical Value       0.269 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.734 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.483 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       2.329 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      0.063    95% Adjusted-CLT UCL (Chen-1995)      0.0616

   95% Modified-t UCL (Johnson-1978)      0.063

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.4 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.659 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.842 Data Not Normal at 5% Significance Level

Coefficient of Variation       0.44 Skewness 1.748E-15

Maximum      0.097 Median      0.0502

SD      0.0221 Std. Error of Mean     0.00698

Number of Missing Observations       0

Minimum     0.00331 Mean      0.0502

General Statistics

Total Number of Observations      10 Number of Distinct Observations       3

Number of Bootstrap Operations   2000

Cobalt-60

From File   EPC_013Sub_EU04.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   3/2/2015 7:26:40 PM
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Assuming Normal Distribution

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.281 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.862 Shapiro Wilk GOF Test

SD   6701 Std. Error of Mean   2119

Coefficient of Variation       0.284 Skewness       0.891

Minimum  17066 Mean  23601

Maximum  36780 Median  20377

Total Number of Observations      10 Number of Distinct Observations      10

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.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL      0.0806

   90% Chebyshev(Mean, Sd) UCL      0.0711    95% Chebyshev(Mean, Sd) UCL      0.0806

 97.5% Chebyshev(Mean, Sd) UCL      0.0938    99% Chebyshev(Mean, Sd) UCL       0.12

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL      0.0616    95% Jackknife UCL      0.063

   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       0.135  97.5% Chebyshev (MVUE) UCL       0.168

   99% Chebyshev (MVUE) UCL       0.232

Assuming Lognormal Distribution

   95% H-UCL       0.149    90% Chebyshev (MVUE) UCL       0.111

Maximum of Logged Data     -2.333 SD of logged Data       0.907

Lognormal Statistics

Minimum of Logged Data     -5.711 Mean of logged Data     -3.198

5% Lilliefors Critical Value       0.28 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.49 Lilliefors Lognormal GOF Test
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Suggested UCL to Use

95% Student's-t UCL  27485

   90% Chebyshev(Mean, Sd) UCL  29958    95% Chebyshev(Mean, Sd) UCL  32838

 97.5% Chebyshev(Mean, Sd) UCL  36834    99% Chebyshev(Mean, Sd) UCL  44685

   95% Hall's Bootstrap UCL  27100    95% Percentile Bootstrap UCL  26923

   95% BCA Bootstrap UCL  27555

   95% CLT UCL  27086    95% Jackknife UCL  27485

   95% Standard Bootstrap UCL  26932    95% Bootstrap-t UCL  28988

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  32358  97.5% Chebyshev (MVUE) UCL  36160

   99% Chebyshev (MVUE) UCL  43629

Assuming Lognormal Distribution

   95% H-UCL  28166    90% Chebyshev (MVUE) UCL  29618

Maximum of Logged Data      10.51 SD of logged Data       0.269

Lognormal Statistics

Minimum of Logged Data       9.745 Mean of logged Data      10.04

5% Lilliefors Critical Value       0.28 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.258 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.885 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  27913    95% Adjusted Gamma UCL (use when n<50)  28753

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value    173.3

MLE Mean (bias corrected)  23601 MLE Sd (bias corrected)   7263

Approximate Chi Square Value (0.05)    178.6

Theta hat (MLE)   1574 Theta star (bias corrected MLE)   2235

nu hat (MLE)    299.8 nu star (bias corrected)    211.2

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

Gamma Statistics

k hat (MLE)      14.99 k star (bias corrected MLE)      10.56

K-S Test Statistic       0.275 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       0.62 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.725 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  27585

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

   95% Student's-t UCL  27485    95% Adjusted-CLT UCL (Chen-1995)  27724
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5% Lilliefors Critical Value       0.28 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.214 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.904 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   1072    95% Adjusted Gamma UCL (use when n<50)   1143

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value      34.12

MLE Mean (bias corrected)    750.9 MLE Sd (bias corrected)    466

Approximate Chi Square Value (0.05)      36.37

Theta hat (MLE)    207.8 Theta star (bias corrected MLE)    289.2

nu hat (MLE)      72.27 nu star (bias corrected)      51.92

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.613 k star (bias corrected MLE)       2.596

K-S Test Statistic       0.247 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.268 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.61 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   1009

Assuming Normal Distribution

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

   95% Student's-t UCL   1003    95% Adjusted-CLT UCL (Chen-1995)   1015

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.276 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.829 Shapiro Wilk GOF Test

SD    434.9 Std. Error of Mean    137.5

Coefficient of Variation       0.579 Skewness       0.81

Minimum    303 Mean    750.9

Maximum   1453 Median    541

Total Number of Observations      10 Number of Distinct Observations      10

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.



209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

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

   95% Modified-t UCL (Johnson-1978)       0.452

Assuming Normal Distribution

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

   95% Student's-t UCL       0.457    95% Adjusted-CLT UCL (Chen-1995)       0.42

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.4 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

SD       0.128 Std. Error of Mean      0.0404

Coefficient of Variation       0.334 Skewness     -2.162

Minimum      0.0511 Mean       0.383

Maximum       0.5 Median       0.383

Total Number of Observations      10 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% Student's-t UCL   1003

   90% Chebyshev(Mean, Sd) UCL   1164    95% Chebyshev(Mean, Sd) UCL   1350

 97.5% Chebyshev(Mean, Sd) UCL   1610    99% Chebyshev(Mean, Sd) UCL   2119

   95% Hall's Bootstrap UCL    933.2    95% Percentile Bootstrap UCL    963.5

   95% BCA Bootstrap UCL    983.2

   95% CLT UCL    977.1    95% Jackknife UCL   1003

   95% Standard Bootstrap UCL    967.7    95% Bootstrap-t UCL   1049

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   1337  97.5% Chebyshev (MVUE) UCL   1592

   99% Chebyshev (MVUE) UCL   2093

Assuming Lognormal Distribution

   95% H-UCL   1170    90% Chebyshev (MVUE) UCL   1153

Maximum of Logged Data       7.281 SD of logged Data       0.561

Lognormal Statistics

Minimum of Logged Data       5.714 Mean of logged Data       6.477
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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       0.559

   90% Chebyshev(Mean, Sd) UCL       0.504    95% Chebyshev(Mean, Sd) UCL       0.559

 97.5% Chebyshev(Mean, Sd) UCL       0.635    99% Chebyshev(Mean, Sd) UCL       0.785

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL       0.449    95% Jackknife UCL       0.457

   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       0.808  97.5% Chebyshev (MVUE) UCL       0.979

   99% Chebyshev (MVUE) UCL       1.314

Assuming Lognormal Distribution

   95% H-UCL       0.742    90% Chebyshev (MVUE) UCL       0.685

Maximum of Logged Data     -0.693 SD of logged Data       0.674

Lognormal Statistics

Minimum of Logged Data     -2.974 Mean of logged Data     -1.086

5% Lilliefors Critical Value       0.28 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.474 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.509 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.533    95% Adjusted Gamma UCL (use when n<50)       0.565

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value      40.27

MLE Mean (bias corrected)       0.383 MLE Sd (bias corrected)       0.222

Approximate Chi Square Value (0.05)      42.72

Theta hat (MLE)      0.0922 Theta star (bias corrected MLE)       0.129

nu hat (MLE)      83.02 nu star (bias corrected)      59.45

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       4.151 k star (bias corrected MLE)       2.972

K-S Test Statistic       0.465 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.268 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       2.045 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.729 Data Not Gamma Distributed at 5% Significance Level
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5% Lilliefors Critical Value       0.28 Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.375 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.686 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       7.582    95% Adjusted Gamma UCL (use when n<50)       8.984

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value       3.59

MLE Mean (bias corrected)       3.073 MLE Sd (bias corrected)       4.242

Approximate Chi Square Value (0.05)       4.254

Theta hat (MLE)       4.695 Theta star (bias corrected MLE)       5.855

nu hat (MLE)      13.09 nu star (bias corrected)      10.5

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.655 k star (bias corrected MLE)       0.525

K-S Test Statistic       0.397 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.278 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.677 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.765 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.496

Assuming Normal Distribution

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

   95% Student's-t UCL       4.516    95% Adjusted-CLT UCL (Chen-1995)       4.238

5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.381 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.653 Shapiro Wilk GOF Test

SD       2.49 Std. Error of Mean       0.787

Coefficient of Variation       0.81 Skewness     -0.489

Minimum       0.1 Mean       3.073

Maximum       5 Median       5

Total Number of Observations      10 Number of Distinct Observations       3

Number of Missing Observations       0

PCB, Total

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.
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5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.384 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.74 Shapiro Wilk GOF Test

SD       0.915 Std. Error of Mean       0.289

Coefficient of Variation       0.457 Skewness       1.163

Minimum       0.477 Mean       2.004

Maximum       4.18 Median       2.004

Total Number of Observations      10 Number of Distinct Observations       5

Number of Missing Observations       0

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.

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

99% Chebyshev (Mean, Sd) UCL      10.91

   90% Chebyshev(Mean, Sd) UCL       5.435    95% Chebyshev(Mean, Sd) UCL       6.505

 97.5% Chebyshev(Mean, Sd) UCL       7.99    99% Chebyshev(Mean, Sd) UCL      10.91

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL       4.368    95% Jackknife UCL       4.516

   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      18.34  97.5% Chebyshev (MVUE) UCL      24.13

   99% Chebyshev (MVUE) UCL      35.49

Assuming Lognormal Distribution

   95% H-UCL    173.4    90% Chebyshev (MVUE) UCL      14.18

Maximum of Logged Data       1.609 SD of logged Data       1.88

Lognormal Statistics

Minimum of Logged Data     -2.303 Mean of logged Data       0.19

Data Not Lognormal at 5% Significance Level
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Suggested UCL to Use

   90% Chebyshev(Mean, Sd) UCL       2.872    95% Chebyshev(Mean, Sd) UCL       3.266

 97.5% Chebyshev(Mean, Sd) UCL       3.811    99% Chebyshev(Mean, Sd) UCL       4.883

   95% Hall's Bootstrap UCL       5.048    95% Percentile Bootstrap UCL       2.447

   95% BCA Bootstrap UCL       2.515

   95% CLT UCL       2.48    95% Jackknife UCL       2.535

   95% Standard Bootstrap UCL       2.453    95% Bootstrap-t UCL       2.624

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.611  97.5% Chebyshev (MVUE) UCL       4.288

   99% Chebyshev (MVUE) UCL       5.617

Assuming Lognormal Distribution

   95% H-UCL       3.145    90% Chebyshev (MVUE) UCL       3.124

Maximum of Logged Data       1.43 SD of logged Data       0.543

Lognormal Statistics

Minimum of Logged Data     -0.74 Mean of logged Data       0.585

5% Lilliefors Critical Value       0.28 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.38 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.727 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.73    95% Adjusted Gamma UCL (use when n<50)       2.885

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value      46.67

MLE Mean (bias corrected)       2.004 MLE Sd (bias corrected)       1.093

Approximate Chi Square Value (0.05)      49.32

Theta hat (MLE)       0.426 Theta star (bias corrected MLE)       0.597

nu hat (MLE)      94.08 nu star (bias corrected)      67.19

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       4.704 k star (bias corrected MLE)       3.359

K-S Test Statistic       0.361 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.268 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.405 Anderson-Darling Gamma GOF Test

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

   95% Modified-t UCL (Johnson-1978)       2.552

Assuming Normal Distribution

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

   95% Student's-t UCL       2.535    95% Adjusted-CLT UCL (Chen-1995)       2.594
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5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.2 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.861 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      98.66    95% Adjusted Gamma UCL (use when n<50)    100.1

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value    727.4

MLE Mean (bias corrected)      90.7 MLE Sd (bias corrected)      14.31

Approximate Chi Square Value (0.05)    738.3

Theta hat (MLE)       1.584 Theta star (bias corrected MLE)       2.259

nu hat (MLE)   1145 nu star (bias corrected)    803

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      57.26 k star (bias corrected MLE)      40.15

K-S Test Statistic       0.212 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.266 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       0.724 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      98.26

Assuming Normal Distribution

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

   95% Student's-t UCL      98.14    95% Adjusted-CLT UCL (Chen-1995)      98.13

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.198 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.853 Shapiro Wilk GOF Test

SD      12.83 Std. Error of Mean       4.058

Coefficient of Variation       0.141 Skewness       0.548

Minimum      78 Mean      90.7

Maximum    110 Median      87.5

Total Number of Observations      10 Number of Distinct Observations       9

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.

95% Chebyshev (Mean, Sd) UCL       3.266
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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      98.14

   90% Chebyshev(Mean, Sd) UCL    102.9    95% Chebyshev(Mean, Sd) UCL    108.4

 97.5% Chebyshev(Mean, Sd) UCL    116    99% Chebyshev(Mean, Sd) UCL    131.1

   95% Hall's Bootstrap UCL      96.35    95% Percentile Bootstrap UCL      97.1

   95% BCA Bootstrap UCL      97.3

   95% CLT UCL      97.37    95% Jackknife UCL      98.14

   95% Standard Bootstrap UCL      97.13    95% Bootstrap-t UCL      99.56

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    108  97.5% Chebyshev (MVUE) UCL    115.5

   99% Chebyshev (MVUE) UCL    130.3

Assuming Lognormal Distribution

   95% H-UCL      98.78    90% Chebyshev (MVUE) UCL    102.6

Maximum of Logged Data       4.7 SD of logged Data       0.138

Lognormal Statistics

Minimum of Logged Data       4.357 Mean of logged Data       4.499

5% Lilliefors Critical Value       0.28 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level


