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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   3/10/2015 11:12:12 AM

General Statistics

Total Number of Observations      12 Number of Distinct Observations       3

Number of Bootstrap Operations   2000

Chromium

From File   EPC_080SurfR2.xls

Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.516 Skewness       3.428

Maximum      37.7 Median      12

SD       7.389 Std. Error of Mean       2.133

Number of Missing Observations       0

Minimum      12 Mean      14.31

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.456 Lilliefors GOF Test

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.362 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

5% K-S Critical Value       0.246 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       0.469 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       3.645 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      18.14    95% Adjusted-CLT UCL (Chen-1995)      20.07

   95% Modified-t UCL (Johnson-1978)      18.49

MLE Mean (bias corrected)      14.31 MLE Sd (bias corrected)       5.984

Approximate Chi Square Value (0.05)    111.2

Theta hat (MLE)       1.895 Theta star (bias corrected MLE)       2.503

nu hat (MLE)    181.2 nu star (bias corrected)    137.2

Gamma Statistics

k hat (MLE)       7.549 k star (bias corrected MLE)       5.717

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.385 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      17.66    95% Adjusted Gamma UCL (use when n<50)      18.25

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    107.6
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A B C D E F G H I J K L
5% Shapiro Wilk Critical Value       0.859 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.462 Lilliefors Lognormal GOF Test

Assuming Lognormal Distribution

   95% H-UCL      17.14    90% Chebyshev (MVUE) UCL      18.1

Maximum of Logged Data       3.63 SD of logged Data       0.329

Lognormal Statistics

Minimum of Logged Data       2.485 Mean of logged Data       2.593

5% Lilliefors Critical Value       0.256 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% CLT UCL      17.82    95% Jackknife UCL      18.14

   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      19.94  97.5% Chebyshev (MVUE) UCL      22.49

   99% Chebyshev (MVUE) UCL      27.49

Suggested UCL to Use

95% Student's-t UCL      18.14 or 95% Modified-t UCL      18.49

   90% Chebyshev(Mean, Sd) UCL      20.71    95% Chebyshev(Mean, Sd) UCL      23.61

 97.5% Chebyshev(Mean, Sd) UCL      27.63    99% Chebyshev(Mean, Sd) UCL      35.53

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

   95% BCA Bootstrap UCL     N/A    

Total Number of Observations      12 Number of Distinct Observations      12

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       0.922 Shapiro Wilk GOF Test

SD   6451 Std. Error of Mean   1862

Coefficient of Variation       0.238 Skewness       0.539

Minimum  15151 Mean  27146

Maximum  41269 Median  26944

Assuming Normal Distribution

5% Lilliefors Critical Value       0.256 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.254 Lilliefors GOF Test
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   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  30490    95% Adjusted-CLT UCL (Chen-1995)  30519

K-S Test Statistic       0.223 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.245 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.523 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.732 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  30539

MLE Mean (bias corrected)  27146 MLE Sd (bias corrected)   7176

Approximate Chi Square Value (0.05)    301.5

Theta hat (MLE)   1428 Theta star (bias corrected MLE)   1897

nu hat (MLE)    456.2 nu star (bias corrected)    343.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      19.01 k star (bias corrected MLE)      14.31

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.216 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  30922    95% Adjusted Gamma UCL (use when n<50)  31550

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    295.5

Assuming Lognormal Distribution

   95% H-UCL  31284    90% Chebyshev (MVUE) UCL  32958

Maximum of Logged Data      10.63 SD of logged Data       0.245

Lognormal Statistics

Minimum of Logged Data       9.626 Mean of logged Data      10.18

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL  30209    95% Jackknife UCL  30490

   95% Standard Bootstrap UCL  29972    95% Bootstrap-t UCL  30997

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  35580  97.5% Chebyshev (MVUE) UCL  39220

   99% Chebyshev (MVUE) UCL  46370

Suggested UCL to Use

95% Student's-t UCL  30490

   90% Chebyshev(Mean, Sd) UCL  32733    95% Chebyshev(Mean, Sd) UCL  35263

 97.5% Chebyshev(Mean, Sd) UCL  38776    99% Chebyshev(Mean, Sd) UCL  45676

   95% Hall's Bootstrap UCL  33436    95% Percentile Bootstrap UCL  30271

   95% BCA Bootstrap UCL  30278
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Total Number of Observations      12 Number of Distinct Observations      12

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       0.67 Shapiro Wilk GOF Test

SD    480.3 Std. Error of Mean    138.7

Coefficient of Variation       0.749 Skewness       2.707

Minimum    198.4 Mean    641.7

Maximum   2066 Median    502.5

Assuming Normal Distribution

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

   95% Student's-t UCL    890.7    95% Adjusted-CLT UCL (Chen-1995)    985.6

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.287 Lilliefors GOF Test

K-S Test Statistic       0.221 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.247 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.736 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.739 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    908.8

MLE Mean (bias corrected)    641.7 MLE Sd (bias corrected)    413.2

Approximate Chi Square Value (0.05)      41.39

Theta hat (MLE)    204.3 Theta star (bias corrected MLE)    266.1

nu hat (MLE)      75.39 nu star (bias corrected)      57.88

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.141 k star (bias corrected MLE)       2.412

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.183 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    897.4    95% Adjusted Gamma UCL (use when n<50)    945.8

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      39.27

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level
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Assuming Lognormal Distribution

   95% H-UCL    927.2    90% Chebyshev (MVUE) UCL    941

Maximum of Logged Data       7.633 SD of logged Data       0.563

Lognormal Statistics

Minimum of Logged Data       5.29 Mean of logged Data       6.297

   95% CLT UCL    869.8    95% Jackknife UCL    890.7

   95% Standard Bootstrap UCL    858.1    95% Bootstrap-t UCL   1236

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   1083  97.5% Chebyshev (MVUE) UCL   1281

   99% Chebyshev (MVUE) UCL   1669

Suggested UCL to Use

95% Adjusted Gamma UCL    945.8

   90% Chebyshev(Mean, Sd) UCL   1058    95% Chebyshev(Mean, Sd) UCL   1246

 97.5% Chebyshev(Mean, Sd) UCL   1508    99% Chebyshev(Mean, Sd) UCL   2021

   95% Hall's Bootstrap UCL   1817    95% Percentile Bootstrap UCL    882.1

   95% BCA Bootstrap UCL   1016

Total Number of Observations      12 Number of Distinct Observations       4

Number of Missing Observations       0

Molybdenum

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       0.471 Shapiro Wilk GOF Test

SD      12.68 Std. Error of Mean       3.661

Coefficient of Variation       1.718 Skewness       3.048

Minimum       0.55 Mean       7.379

Maximum      46 Median       3

Assuming Normal Distribution

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

   95% Student's-t UCL      13.95    95% Adjusted-CLT UCL (Chen-1995)      16.84

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.468 Lilliefors GOF Test

   95% Modified-t UCL (Johnson-1978)      14.49
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K-S Test Statistic       0.469 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.254 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       2.376 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.762 Data Not Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)       7.379 MLE Sd (bias corrected)       8.796

Approximate Chi Square Value (0.05)       8.595

Theta hat (MLE)       8.537 Theta star (bias corrected MLE)      10.48

nu hat (MLE)      20.74 nu star (bias corrected)      16.89

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.864 k star (bias corrected MLE)       0.704

5% Shapiro Wilk Critical Value       0.859 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.416 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.709 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      14.5    95% Adjusted Gamma UCL (use when n<50)      16.17

Adjusted Level of Significance      0.029 Adjusted Chi Square Value       7.707

Assuming Lognormal Distribution

   95% H-UCL      17.2    90% Chebyshev (MVUE) UCL      12.18

Maximum of Logged Data       3.829 SD of logged Data       1.059

Lognormal Statistics

Minimum of Logged Data     -0.598 Mean of logged Data       1.319

5% Lilliefors Critical Value       0.256 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% CLT UCL      13.4    95% Jackknife UCL      13.95

   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      14.92  97.5% Chebyshev (MVUE) UCL      18.72

   99% Chebyshev (MVUE) UCL      26.19

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL      23.34

   90% Chebyshev(Mean, Sd) UCL      18.36    95% Chebyshev(Mean, Sd) UCL      23.34

 97.5% Chebyshev(Mean, Sd) UCL      30.24    99% Chebyshev(Mean, Sd) UCL      43.8

   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.



313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

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

Total Number of Observations      12 Number of Distinct Observations      10

Number of Missing Observations       0

PCB, Total

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.39 Shapiro Wilk GOF Test

SD    135.6 Std. Error of Mean      39.14

Coefficient of Variation       2.907 Skewness       3.403

Minimum      0.019 Mean      46.65

Maximum    475 Median       5

Assuming Normal Distribution

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

   95% Student's-t UCL    117    95% Adjusted-CLT UCL (Chen-1995)    152.1

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.44 Lilliefors GOF Test

K-S Test Statistic       0.28 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.271 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.883 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.862 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    123.4

MLE Mean (bias corrected)      46.65 MLE Sd (bias corrected)      99.19

Approximate Chi Square Value (0.05)       1.298

Theta hat (MLE)    211.2 Theta star (bias corrected MLE)    210.9

nu hat (MLE)       5.302 nu star (bias corrected)       5.31

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.221 k star (bias corrected MLE)       0.221

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.216 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.942 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    190.9    95% Adjusted Gamma UCL (use when n<50)    242.2

Adjusted Level of Significance      0.029 Adjusted Chi Square Value       1.023

Maximum of Logged Data       6.163 SD of logged Data       3.08

Lognormal Statistics

Minimum of Logged Data     -3.963 Mean of logged Data       0.563

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level
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Assuming Lognormal Distribution

   95% H-UCL 190007    90% Chebyshev (MVUE) UCL    202.5

   95% CLT UCL    111    95% Jackknife UCL    117

   95% Standard Bootstrap UCL    108.2    95% Bootstrap-t UCL   1633

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    268.4  97.5% Chebyshev (MVUE) UCL    359.8

   99% Chebyshev (MVUE) UCL    539.5

Suggested UCL to Use

95% Hall's Bootstrap UCL    566

   90% Chebyshev(Mean, Sd) UCL    164.1    95% Chebyshev(Mean, Sd) UCL    217.3

 97.5% Chebyshev(Mean, Sd) UCL    291.1    99% Chebyshev(Mean, Sd) UCL    436.1

   95% Hall's Bootstrap UCL    566    95% Percentile Bootstrap UCL    123.8

   95% BCA Bootstrap UCL    164.9

Uranium

General Statistics

Total Number of Observations      12 Number of Distinct Observations       5

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.

Recommended UCL exceeds the maximum observation

In Case Bootstrap t and/or Hall's Bootstrap yields an unreasonably large UCL value, use 97.5% or 99% Chebyshev (Mean, Sd) UCL

Coefficient of Variation       1.478 Skewness       2.048

Maximum    108 Median      10

SD      37.83 Std. Error of Mean      10.92

Number of Missing Observations       0

Minimum       4.5 Mean      25.6

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.493 Lilliefors GOF Test

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.496 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

   95% Student's-t UCL      45.21    95% Adjusted-CLT UCL (Chen-1995)      50.46

   95% Modified-t UCL (Johnson-1978)      46.28
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5% A-D Critical Value       0.759 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.498 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       2.897 Anderson-Darling Gamma GOF Test

Theta hat (MLE)      27.09 Theta star (bias corrected MLE)      33.5

nu hat (MLE)      22.68 nu star (bias corrected)      18.34

Gamma Statistics

k hat (MLE)       0.945 k star (bias corrected MLE)       0.764

5% K-S Critical Value       0.253 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))      48.71    95% Adjusted Gamma UCL (use when n<50)      54.03

Adjusted Level of Significance      0.029 Adjusted Chi Square Value       8.69

MLE Mean (bias corrected)      25.6 MLE Sd (bias corrected)      29.28

Approximate Chi Square Value (0.05)       9.637

Lognormal Statistics

Minimum of Logged Data       1.504 Mean of logged Data       2.627

5% Lilliefors Critical Value       0.256 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.463 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.608 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      49.1  97.5% Chebyshev (MVUE) UCL      61.17

   99% Chebyshev (MVUE) UCL      84.89

Assuming Lognormal Distribution

   95% H-UCL      52.36    90% Chebyshev (MVUE) UCL      40.4

Maximum of Logged Data       4.682 SD of logged Data       0.98

   95% Hall's Bootstrap UCL    670.9    95% Percentile Bootstrap UCL      42.18

   95% BCA Bootstrap UCL      49.63

   95% CLT UCL      43.56    95% Jackknife UCL      45.21

   95% Standard Bootstrap UCL      42.68    95% Bootstrap-t UCL    410.2

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% Chebyshev (Mean, Sd) UCL      73.2

   90% Chebyshev(Mean, Sd) UCL      58.36    95% Chebyshev(Mean, Sd) UCL      73.2

 97.5% Chebyshev(Mean, Sd) UCL      93.79    99% Chebyshev(Mean, Sd) UCL    134.2
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Minimum       1.59 Mean       1.59

Maximum       1.59 Median       1.59

Total Number of Observations      12 Number of Distinct Observations       1

Number of Missing Observations       0

Uranium-238

General Statistics

Vanadium

General Statistics

Total Number of Observations      12 Number of Distinct Observations      12

If possible, compute and collect Data Quality Objectives (DQOs) based sample size and analytical results.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Warning: There is only one distinct observation value in this data set - resulting in '0' variance!

ProUCL (or any other software) should not be used on such a data set! 

The data set for variable Uranium-238 was not processed!

Coefficient of Variation       0.193 Skewness     -0.492

Maximum    138 Median    117

SD      21.18 Std. Error of Mean       6.114

Number of Missing Observations       0

Minimum      70 Mean    109.8

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.199 Lilliefors GOF Test

5% Lilliefors Critical Value       0.256 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.948 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.731 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.222 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.383 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    120.7    95% Adjusted-CLT UCL (Chen-1995)    118.9

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

Theta hat (MLE)       4.092 Theta star (bias corrected MLE)       5.441

nu hat (MLE)    643.8 nu star (bias corrected)    484.1

Gamma Statistics

k hat (MLE)      26.82 k star (bias corrected MLE)      20.17

5% K-S Critical Value       0.245 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level
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Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    122.4    95% Adjusted Gamma UCL (use when n<50)    124.5

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    426.9

MLE Mean (bias corrected)    109.8 MLE Sd (bias corrected)      24.44

Approximate Chi Square Value (0.05)    434.1

Lognormal Statistics

Minimum of Logged Data       4.248 Mean of logged Data       4.679

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.223 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.923 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    138.7  97.5% Chebyshev (MVUE) UCL    151.1

   99% Chebyshev (MVUE) UCL    175.6

Assuming Lognormal Distribution

   95% H-UCL    123.6    90% Chebyshev (MVUE) UCL    129.7

Maximum of Logged Data       4.927 SD of logged Data       0.208

   95% Hall's Bootstrap UCL    118.8    95% Percentile Bootstrap UCL    119.6

   95% BCA Bootstrap UCL    118.3

   95% CLT UCL    119.8    95% Jackknife UCL    120.7

   95% Standard Bootstrap UCL    119.6    95% Bootstrap-t UCL    119.7

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

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.

Suggested UCL to Use

95% Student's-t UCL    120.7

   90% Chebyshev(Mean, Sd) UCL    128.1    95% Chebyshev(Mean, Sd) UCL    136.4

 97.5% Chebyshev(Mean, Sd) UCL    147.9    99% Chebyshev(Mean, Sd) UCL    170.6


