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Assuming Lognormal Distribution
   95% H-UCL  16493    90% Chebyshev (MVUE) UCL  17245

Maximum of Logged Data       9.82 SD of logged Data       0.35

Lognormal Statistics
Minimum of Logged Data       8.60 Mean of logged Data       9.40

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       0.84 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50))  15771% Adjusted Gamma UCL (use when n<50)  16373

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    106.3

MLE Mean (bias corrected)  12766 MLE Sd (bias corrected)   4889
Approximate Chi Square Value (0.05)    110.4

Theta hat (MLE)   1324 Theta star (bias corrected MLE)   1873
nu hat (MLE)    192.9 nu star (bias corrected)    136.3

Gamma Statistics
k hat (MLE)       9.64 k star (bias corrected MLE)       6.81

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

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

   95% Student's-t UCL  15122    95% Adjusted-CLT UCL (Chen-1995)  14856
   95% Modified-t UCL (Johnson-1978)  15119

Data appear Normal at 5% Significance Level

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

Lilliefors Test Statistic       0.19 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level

Coefficient of Variation       0.31 Skewness    -0.055

Maximum  18500 Median  12250
SD   4065 Std. Error of Mean   1285

Number of Missing Observations       0
Minimum   5470 Mean  12766

UCL Statistics for Data Sets with Non-Detects

User Selected Options
e/Time of Computation   8/13/2015 3:00:50 PM

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

 f Bootstrap Operations   2000

Aluminum

From File   ProUCLinput_C-12-004_0-5.xls
Full Precision   OFF

Confidence Coefficient   95%
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Adjusted Level of Significance      0.026 Adjusted Chi Square Value    248.7

MLE Mean (bias corrected)    186.9 MLE Sd (bias corrected)      48.77
Approximate Chi Square Value (0.05)    255

Theta hat (MLE)       8.95 Theta star (bias corrected MLE)      12.73
nu hat (MLE)    417.7 nu star (bias corrected)    293.7

Gamma Statistics
k hat (MLE)      20.88 k star (bias corrected MLE)      14.68

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

5% A-D Critical Value       0.72ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.32 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.95 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    213.7    95% Adjusted-CLT UCL (Chen-1995)    217.9
   95% Modified-t UCL (Johnson-1978)    214.8

Data Not Normal at 5% Significance Level

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

Lilliefors Test Statistic       0.33 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.78 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level

Coefficient of Variation       0.24 Skewness       1.40

Maximum    279 Median    167.5
SD      46.29 Std. Error of Mean      14.64

Number of Missing Observations       0
Minimum    143 Mean    186.9

Barium

General Statistics
Total Number of Observations      10 Number of Distinct Observations       9

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may 
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

stions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
ommendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

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  15122

   90% Chebyshev(Mean, Sd) UCL  16622    95% Chebyshev(Mean, Sd) UCL  18369
 97.5% Chebyshev(Mean, Sd) UCL  20794    99% Chebyshev(Mean, Sd) UCL  25556

   95% Hall's Bootstrap UCL  15036    95% Percentile Bootstrap UCL  14730
   95% BCA Bootstrap UCL  14799

   95% CLT UCL  14880    95% Jackknife UCL  15122
   95% Standard Bootstrap UCL  14766    95% Bootstrap-t UCL  15142

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  19244  97.5% Chebyshev (MVUE) UCL  22020
   99% Chebyshev (MVUE) UCL  27472
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Gamma GOF Test
A-D Test Statistic       0.77 Anderson-Darling Gamma GOF Test

   95% Modified-t UCL (Johnson-1978)   2761

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

   95% Student's-t UCL   2742    95% Adjusted-CLT UCL (Chen-1995)   2833

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       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.23 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

SD    540 Std. Error of Mean    170.8
Coefficient of Variation       0.22 Skewness       2.13

Minimum   1990 Mean   2429
Maximum   3810 Median   2250

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Calcium

General Statistics

stions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
ommendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

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    213.7 or 95% Modified-t UCL    214.8

   90% Chebyshev(Mean, Sd) UCL    230.8    95% Chebyshev(Mean, Sd) UCL    250.7
 97.5% Chebyshev(Mean, Sd) UCL    278.3    99% Chebyshev(Mean, Sd) UCL    332.6

   95% Hall's Bootstrap UCL    332.7    95% Percentile Bootstrap UCL    211.6
   95% BCA Bootstrap UCL    216.4

   95% CLT UCL    211    95% Jackknife UCL    213.7
   95% Standard Bootstrap UCL    210    95% Bootstrap-t UCL    252.8

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    244.4  97.5% Chebyshev (MVUE) UCL    269.4
   99% Chebyshev (MVUE) UCL    318.6

Assuming Lognormal Distribution
   95% H-UCL    215.6    90% Chebyshev (MVUE) UCL    226.4

Maximum of Logged Data       5.63 SD of logged Data       0.22

Lognormal Statistics
Minimum of Logged Data       4.96 Mean of logged Data       5.20

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       0.84 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.31 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50))    215.3% Adjusted Gamma UCL (use when n<50)    220.7
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Normal GOF Test

SD       7.03 Std. Error of Mean       2.22
Coefficient of Variation       0.49 Skewness       2.70

Minimum       9.16 Mean      14.34
Maximum      33.5 Median      12.25

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Chromium

General Statistics

stions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
ommendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

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   2742

   90% Chebyshev(Mean, Sd) UCL   2941    95% Chebyshev(Mean, Sd) UCL   3173
 97.5% Chebyshev(Mean, Sd) UCL   3495    99% Chebyshev(Mean, Sd) UCL   4128

   95% Hall's Bootstrap UCL   3804    95% Percentile Bootstrap UCL   2726
   95% BCA Bootstrap UCL   2797

   95% CLT UCL   2710    95% Jackknife UCL   2742
   95% Standard Bootstrap UCL   2693    95% Bootstrap-t UCL   3025

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   3075  97.5% Chebyshev (MVUE) UCL   3357
   99% Chebyshev (MVUE) UCL   3910

Assuming Lognormal Distribution
   95% H-UCL   2743    90% Chebyshev (MVUE) UCL   2873

Maximum of Logged Data       8.24 SD of logged Data       0.19

Lognormal Statistics
Minimum of Logged Data       7.59 Mean of logged Data       7.77

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

5% Shapiro Wilk Critical Value       0.84 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.82 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50))   2748 % Adjusted Gamma UCL (use when n<50)   2808

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    330.6

MLE Mean (bias corrected)   2429 MLE Sd (bias corrected)    555.7
Approximate Chi Square Value (0.05)    337.9

Theta hat (MLE)      89.29 Theta star (bias corrected MLE)    127.1
nu hat (MLE)    544.1 nu star (bias corrected)    382.2

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

Gamma Statistics
k hat (MLE)      27.2 k star (bias corrected MLE)      19.11

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

5% A-D Critical Value       0.72ata Not Gamma Distributed at 5% Significance Lev
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stions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
ommendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

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      18.41 or 95% Modified-t UCL      18.73

   90% Chebyshev(Mean, Sd) UCL      21.01    95% Chebyshev(Mean, Sd) UCL      24.03
 97.5% Chebyshev(Mean, Sd) UCL      28.23    99% Chebyshev(Mean, Sd) UCL      36.47

   95% Hall's Bootstrap UCL      37.65    95% Percentile Bootstrap UCL      18.33
   95% BCA Bootstrap UCL      20.34

   95% CLT UCL      17.99    95% Jackknife UCL      18.41
   95% Standard Bootstrap UCL      17.85    95% Bootstrap-t UCL      29.38

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      21.26  97.5% Chebyshev (MVUE) UCL      24.34
   99% Chebyshev (MVUE) UCL      30.39

Assuming Lognormal Distribution
   95% H-UCL      18.22    90% Chebyshev (MVUE) UCL      19.05

Maximum of Logged Data       3.51 SD of logged Data       0.36

Lognormal Statistics
Minimum of Logged Data       2.21 Mean of logged Data       2.59

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       0.84 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.32 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.77 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50))      18.37% Adjusted Gamma UCL (use when n<50)      19.19

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      75.58

MLE Mean (bias corrected)      14.34 MLE Sd (bias corrected)       6.37
Approximate Chi Square Value (0.05)      78.99

Theta hat (MLE)       2.01 Theta star (bias corrected MLE)       2.83
nu hat (MLE)    142.7 nu star (bias corrected)    101.2

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       7.13 k star (bias corrected MLE)       5.06

K-S Test Statistic       0.34 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26ata Not Gamma Distributed at 5% Significance Lev

Gamma GOF Test
A-D Test Statistic       1.20 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      18.73

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

   95% Student's-t UCL      18.41    95% Adjusted-CLT UCL (Chen-1995)      20.03

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       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.37 Lilliefors GOF Test

Shapiro Wilk Test Statistic       0.62 Shapiro Wilk GOF Test
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   95% CLT UCL       5.79    95% Jackknife UCL       5.84

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       6.45  97.5% Chebyshev (MVUE) UCL       6.94
   99% Chebyshev (MVUE) UCL       7.89

Assuming Lognormal Distribution
   95% H-UCL       5.86    90% Chebyshev (MVUE) UCL       6.10

Maximum of Logged Data       1.98 SD of logged Data       0.15

Lognormal Statistics
Minimum of Logged Data       1.51 Mean of logged Data       1.66

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       0.84 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.24 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50))       5.86% Adjusted Gamma UCL (use when n<50)       5.96

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    574.1

MLE Mean (bias corrected)       5.33 MLE Sd (bias corrected)       0.94
Approximate Chi Square Value (0.05)    583.7

Theta hat (MLE)       0.11 Theta star (bias corrected MLE)       0.16
nu hat (MLE)    914.5 nu star (bias corrected)    641.5

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

Gamma Statistics
k hat (MLE)      45.73 k star (bias corrected MLE)      32.07

K-S Test Statistic       0.25 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.73 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)       5.87

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

   95% Student's-t UCL       5.84    95% Adjusted-CLT UCL (Chen-1995)       5.94

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       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.27 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

SD       0.87 Std. Error of Mean       0.27
Coefficient of Variation       0.16 Skewness       1.53

Minimum       4.56 Mean       5.33
Maximum       7.27 Median       5.01

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Cobalt

General Statistics
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Lognormal Statistics

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       0.84 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.30 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.71 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50))      13.55% Adjusted Gamma UCL (use when n<50)      14.32

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      45.85

MLE Mean (bias corrected)       9.92 MLE Sd (bias corrected)       5.45
Approximate Chi Square Value (0.05)      48.47

Theta hat (MLE)       2.14 Theta star (bias corrected MLE)       2.99
nu hat (MLE)      92.66 nu star (bias corrected)      66.19

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       4.63 k star (bias corrected MLE)       3.31

K-S Test Statistic       0.33 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26ata Not Gamma Distributed at 5% Significance Lev

Gamma GOF Test
A-D Test Statistic       1.51 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)      14.01

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

   95% Student's-t UCL      13.69    95% Adjusted-CLT UCL (Chen-1995)      15.36

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       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.37 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.54 Shapiro Wilk GOF Test

SD       6.50 Std. Error of Mean       2.05
Coefficient of Variation       0.65 Skewness       2.95

Minimum       5.77 Mean       9.92
Maximum      28.1 Median       7.98

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Copper

General Statistics

stions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
ommendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

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       5.84

   90% Chebyshev(Mean, Sd) UCL       6.17    95% Chebyshev(Mean, Sd) UCL       6.55
 97.5% Chebyshev(Mean, Sd) UCL       7.07    99% Chebyshev(Mean, Sd) UCL       8.10

   95% Hall's Bootstrap UCL       8.48    95% Percentile Bootstrap UCL       5.81
   95% BCA Bootstrap UCL       5.92

   95% Standard Bootstrap UCL       5.77    95% Bootstrap-t UCL       6.52
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MLE Mean (bias corrected)  13568 MLE Sd (bias corrected)   2194
Approximate Chi Square Value (0.05)    701.7

Theta hat (MLE)    248.8 Theta star (bias corrected MLE)    354.8
nu hat (MLE)   1091 nu star (bias corrected)    764.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      54.54 k star (bias corrected MLE)      38.24

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.55 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)  14589

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

   95% Student's-t UCL  14627    95% Adjusted-CLT UCL (Chen-1995)  14274

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       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

SD   1828 Std. Error of Mean    578
Coefficient of Variation       0.13 Skewness     -1.255

Minimum   9480 Mean  13568
Maximum  15500 Median  13950

Total Number of Observations      10 Number of Distinct Observations       8
Number of Missing Observations       0

Iron

General Statistics

stions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
ommendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

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      13.69 or 95% Modified-t UCL      14.01

   90% Chebyshev(Mean, Sd) UCL      16.09    95% Chebyshev(Mean, Sd) UCL      18.89
 97.5% Chebyshev(Mean, Sd) UCL      22.77    99% Chebyshev(Mean, Sd) UCL      30.39

   95% Hall's Bootstrap UCL      30.92    95% Percentile Bootstrap UCL      13.87
   95% BCA Bootstrap UCL      15.86

   95% CLT UCL      13.3    95% Jackknife UCL      13.69
   95% Standard Bootstrap UCL      13.14    95% Bootstrap-t UCL      27.76

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      15.51  97.5% Chebyshev (MVUE) UCL      18.05
   99% Chebyshev (MVUE) UCL      23.03

Assuming Lognormal Distribution
   95% H-UCL      13.28    90% Chebyshev (MVUE) UCL      13.69

Maximum of Logged Data       3.33 SD of logged Data       0.43
Minimum of Logged Data       1.75 Mean of logged Data       2.18
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Data Not Normal at 5% Significance Level

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

Lilliefors Test Statistic       0.39 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data Not Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.62 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level

Coefficient of Variation       0.89 Skewness       2.44

Maximum      58.6 Median      11.75
SD      15.7 Std. Error of Mean       4.96

Number of Missing Observations       0
Minimum       7.8 Mean      17.53

Lead

General Statistics
Total Number of Observations      10 Number of Distinct Observations       9

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may 
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

stions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
ommendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

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  14627

   90% Chebyshev(Mean, Sd) UCL  15302    95% Chebyshev(Mean, Sd) UCL  16087
 97.5% Chebyshev(Mean, Sd) UCL  17177    99% Chebyshev(Mean, Sd) UCL  19319

   95% Hall's Bootstrap UCL  14359    95% Percentile Bootstrap UCL  14430
   95% BCA Bootstrap UCL  14320

   95% CLT UCL  14519    95% Jackknife UCL  14627
   95% Standard Bootstrap UCL  14483    95% Bootstrap-t UCL  14409

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  16340  97.5% Chebyshev (MVUE) UCL  17537
   99% Chebyshev (MVUE) UCL  19886

Assuming Lognormal Distribution
   95% H-UCL  14875    90% Chebyshev (MVUE) UCL  15479

Maximum of Logged Data       9.64 SD of logged Data       0.14

Lognormal Statistics
Minimum of Logged Data       9.15 Mean of logged Data       9.50

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

5% Shapiro Wilk Critical Value       0.84 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.84 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50))  14790% Adjusted Gamma UCL (use when n<50)  15015

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    691.2
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Minimum   1570 Mean   2155

Total Number of Observations      10 Number of Distinct Observations       9
Number of Missing Observations       0

Magnesium

General Statistics

stions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
ommendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

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      39.17

   90% Chebyshev(Mean, Sd) UCL      32.42    95% Chebyshev(Mean, Sd) UCL      39.17
 97.5% Chebyshev(Mean, Sd) UCL      48.53    99% Chebyshev(Mean, Sd) UCL      66.93

   95% Hall's Bootstrap UCL      76.5    95% Percentile Bootstrap UCL      26.06
   95% BCA Bootstrap UCL      29.4

   95% CLT UCL      25.7    95% Jackknife UCL      26.63
   95% Standard Bootstrap UCL      25.13    95% Bootstrap-t UCL      71.68

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      31.25  97.5% Chebyshev (MVUE) UCL      37.56
   99% Chebyshev (MVUE) UCL      49.96

Assuming Lognormal Distribution
   95% H-UCL      27.94    90% Chebyshev (MVUE) UCL      26.7

Maximum of Logged Data       4.07 SD of logged Data       0.62

Lognormal Statistics
Minimum of Logged Data       2.05 Mean of logged Data       2.64

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       0.84 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.30 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.79 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50))      27.29% Adjusted Gamma UCL (use when n<50)      29.57

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      20.81

MLE Mean (bias corrected)      17.53 MLE Sd (bias corrected)      13.23
Approximate Chi Square Value (0.05)      22.55

Theta hat (MLE)       7.26 Theta star (bias corrected MLE)       9.98
nu hat (MLE)      48.24 nu star (bias corrected)      35.1

Gamma Statistics
k hat (MLE)       2.41 k star (bias corrected MLE)       1.75

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

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev
K-S Test Statistic       0.35 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       1.24 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      26.63    95% Adjusted-CLT UCL (Chen-1995)      29.8
   95% Modified-t UCL (Johnson-1978)      27.27
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Suggested UCL to Use
95% Student's-t UCL   2352

   90% Chebyshev(Mean, Sd) UCL   2477    95% Chebyshev(Mean, Sd) UCL   2623
 97.5% Chebyshev(Mean, Sd) UCL   2826    99% Chebyshev(Mean, Sd) UCL   3224

   95% Hall's Bootstrap UCL   2318    95% Percentile Bootstrap UCL   2326
   95% BCA Bootstrap UCL   2327

   95% CLT UCL   2332    95% Jackknife UCL   2352
   95% Standard Bootstrap UCL   2321    95% Bootstrap-t UCL   2345

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   2641  97.5% Chebyshev (MVUE) UCL   2850
   99% Chebyshev (MVUE) UCL   3263

Assuming Lognormal Distribution
   95% H-UCL   2387    90% Chebyshev (MVUE) UCL   2489

Maximum of Logged Data       7.86 SD of logged Data       0.16

Lognormal Statistics
Minimum of Logged Data       7.35 Mean of logged Data       7.66

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       0.84 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.2 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50))   2375 % Adjusted Gamma UCL (use when n<50)   2416

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    538.2

MLE Mean (bias corrected)   2155 MLE Sd (bias corrected)    392.3
Approximate Chi Square Value (0.05)    547.5

Theta hat (MLE)      50.1 Theta star (bias corrected MLE)      71.41
nu hat (MLE)    860.3 nu star (bias corrected)    603.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      43.01 k star (bias corrected MLE)      30.18

K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.40 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)   2351

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

   95% Student's-t UCL   2352    95% Adjusted-CLT UCL (Chen-1995)   2323

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       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

SD    339.7 Std. Error of Mean    107.4
Coefficient of Variation       0.15 Skewness     -0.24

Maximum   2610 Median   2155
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Assuming Lognormal Distribution
   95% H-UCL       8.45    90% Chebyshev (MVUE) UCL       8.78

Maximum of Logged Data       2.22 SD of logged Data       0.13

Lognormal Statistics
Minimum of Logged Data       1.83 Mean of logged Data       2.04

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       0.84 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50))       8.43% Adjusted Gamma UCL (use when n<50)       8.55

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    750.5

MLE Mean (bias corrected)       7.76 MLE Sd (bias corrected)       1.20
Approximate Chi Square Value (0.05)    761.5

Theta hat (MLE)       0.13 Theta star (bias corrected MLE)       0.18
nu hat (MLE)   1180 nu star (bias corrected)    827.3

Gamma Statistics
k hat (MLE)      58.99 k star (bias corrected MLE)      41.36

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.33 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       8.37    95% Adjusted-CLT UCL (Chen-1995)       8.31
   95% Modified-t UCL (Johnson-1978)       8.37

Data appear Normal at 5% Significance Level

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

Lilliefors Test Statistic       0.16 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Normal GOF Test
Shapiro Wilk Test Statistic       0.93 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.84 Data appear Normal at 5% Significance Level

Coefficient of Variation       0.13 Skewness      0.023

Maximum       9.29 Median       7.72
SD       1.06 Std. Error of Mean       0.33

Number of Missing Observations       0
Minimum       6.25 Mean       7.76

Nickel

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may 
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

stions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
ommendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

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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Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50))       1.09% Adjusted Gamma UCL (use when n<50)       1.17

Adjusted Level of Significance      0.026 Adjusted Chi Square Value      28.87

MLE Mean (bias corrected)       0.74 MLE Sd (bias corrected)       0.49
Approximate Chi Square Value (0.05)      30.93

Theta hat (MLE)       0.23 Theta star (bias corrected MLE)       0.33
nu hat (MLE)      62.92 nu star (bias corrected)      45.38

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)       3.14 k star (bias corrected MLE)       2.26

K-S Test Statistic       0.43 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26ata Not Gamma Distributed at 5% Significance Lev

Gamma GOF Test
A-D Test Statistic       1.97 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73ata Not Gamma Distributed at 5% Significance Lev

   95% Modified-t UCL (Johnson-1978)       1.15

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

   95% Student's-t UCL       1.11    95% Adjusted-CLT UCL (Chen-1995)       1.29

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       0.84 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic       0.46 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.47 Shapiro Wilk GOF Test

SD       0.64 Std. Error of Mean       0.20
Coefficient of Variation       0.85 Skewness       3.08

Minimum       0.43 Mean       0.74
Maximum       2.56 Median       0.55

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Silver

General Statistics

stions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
ommendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

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       8.37

   90% Chebyshev(Mean, Sd) UCL       8.76    95% Chebyshev(Mean, Sd) UCL       9.22
 97.5% Chebyshev(Mean, Sd) UCL       9.85    99% Chebyshev(Mean, Sd) UCL      11.1

   95% Hall's Bootstrap UCL       8.27    95% Percentile Bootstrap UCL       8.27
   95% BCA Bootstrap UCL       8.27

   95% CLT UCL       8.31    95% Jackknife UCL       8.37
   95% Standard Bootstrap UCL       8.29    95% Bootstrap-t UCL       8.39

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       9.24  97.5% Chebyshev (MVUE) UCL       9.88
   99% Chebyshev (MVUE) UCL      11.14
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K-S Test Statistic       0.20 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan

Gamma GOF Test
A-D Test Statistic       0.59 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan

   95% Modified-t UCL (Johnson-1978)      28.02

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

   95% Student's-t UCL      28.08    95% Adjusted-CLT UCL (Chen-1995)      27.52

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       0.84 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic       0.18 Lilliefors GOF Test

Normal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk GOF Test

SD       3.66 Std. Error of Mean       1.16
Coefficient of Variation       0.14 Skewness     -0.866

Minimum      19.2 Mean      25.95
Maximum      30.9 Median      27.2

Total Number of Observations      10 Number of Distinct Observations      10
Number of Missing Observations       0

Vanadium

General Statistics

stions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
ommendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

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       1.63

   90% Chebyshev(Mean, Sd) UCL       1.35    95% Chebyshev(Mean, Sd) UCL       1.63
 97.5% Chebyshev(Mean, Sd) UCL       2.01    99% Chebyshev(Mean, Sd) UCL       2.76

   95% Hall's Bootstrap UCL       2.95    95% Percentile Bootstrap UCL       1.14
   95% BCA Bootstrap UCL       1.34

   95% CLT UCL       1.08    95% Jackknife UCL       1.11
   95% Standard Bootstrap UCL       1.06    95% Bootstrap-t UCL       3.01

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       1.21  97.5% Chebyshev (MVUE) UCL       1.43
   99% Chebyshev (MVUE) UCL       1.86

Assuming Lognormal Distribution
   95% H-UCL       1.05    90% Chebyshev (MVUE) UCL       1.05

Maximum of Logged Data       0.94 SD of logged Data       0.50

Lognormal Statistics
Minimum of Logged Data     -0.842 Mean of logged Data     -0.458

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       0.84 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.39 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.62 Shapiro Wilk Lognormal GOF Test
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Normal GOF Test

Coefficient of Variation       0.31 Skewness       1.57

Maximum      54.9 Median      28.55
SD       9.92 Std. Error of Mean       3.13

Number of Missing Observations       0
Minimum      22.6 Mean      31.61

Zinc

General Statistics
Total Number of Observations      10 Number of Distinct Observations      10

 highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may 
reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

stions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
ommendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

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      28.08

   90% Chebyshev(Mean, Sd) UCL      29.43    95% Chebyshev(Mean, Sd) UCL      31
 97.5% Chebyshev(Mean, Sd) UCL      33.19    99% Chebyshev(Mean, Sd) UCL      37.49

   95% Hall's Bootstrap UCL      27.49    95% Percentile Bootstrap UCL      27.72
   95% BCA Bootstrap UCL      27.49

   95% CLT UCL      27.86    95% Jackknife UCL      28.08
   95% Standard Bootstrap UCL      27.75    95% Bootstrap-t UCL      27.67

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      31.38  97.5% Chebyshev (MVUE) UCL      33.72
   99% Chebyshev (MVUE) UCL      38.32

Assuming Lognormal Distribution
   95% H-UCL      28.51    90% Chebyshev (MVUE) UCL      29.69

Maximum of Logged Data       3.43 SD of logged Data       0.15

Lognormal Statistics
Minimum of Logged Data       2.95 Mean of logged Data       3.24

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       0.84 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.21 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.87 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50))      28.37% Adjusted Gamma UCL (use when n<50)      28.82

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    646

MLE Mean (bias corrected)      25.95 MLE Sd (bias corrected)       4.33
Approximate Chi Square Value (0.05)    656.2

Theta hat (MLE)       0.50 Theta star (bias corrected MLE)       0.72
nu hat (MLE)   1023 nu star (bias corrected)    717.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE)      51.14 k star (bias corrected MLE)      35.87
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stions regarding the selection of a 95% UCL are provided to help the user to select the most appropri
ommendations are based upon the results of the simulation studies summarized in Singh, Singh, and 

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      37.36

   90% Chebyshev(Mean, Sd) UCL      41.03    95% Chebyshev(Mean, Sd) UCL      45.29
 97.5% Chebyshev(Mean, Sd) UCL      51.21    99% Chebyshev(Mean, Sd) UCL      62.84

   95% Hall's Bootstrap UCL      43.72    95% Percentile Bootstrap UCL      37.04
   95% BCA Bootstrap UCL      38.72

   95% CLT UCL      36.77    95% Jackknife UCL      37.36
   95% Standard Bootstrap UCL      36.47    95% Bootstrap-t UCL      41.02

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      43.78  97.5% Chebyshev (MVUE) UCL      49.08
   99% Chebyshev (MVUE) UCL      59.5

Assuming Lognormal Distribution
   95% H-UCL      38    90% Chebyshev (MVUE) UCL      39.96

Maximum of Logged Data       4.00 SD of logged Data       0.28

Lognormal Statistics
Minimum of Logged Data       3.11 Mean of logged Data       3.41

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       0.84 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test
Shapiro Wilk Test Statistic       0.90 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
roximate Gamma UCL (use when n>=50))      37.78% Adjusted Gamma UCL (use when n<50)      38.99

Adjusted Level of Significance      0.026 Adjusted Chi Square Value    152.4

MLE Mean (bias corrected)      31.61 MLE Sd (bias corrected)      10.31
Approximate Chi Square Value (0.05)    157.3

Theta hat (MLE)       2.37 Theta star (bias corrected MLE)       3.36
nu hat (MLE)    266.7 nu star (bias corrected)    188

Gamma Statistics
k hat (MLE)      13.33 k star (bias corrected MLE)       9.40

5% K-S Critical Value       0.26d data appear Gamma Distributed at 5% Significan
Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.72d data appear Gamma Distributed at 5% Significan
K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test
A-D Test Statistic       0.45 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      37.36    95% Adjusted-CLT UCL (Chen-1995)      38.44
   95% Modified-t UCL (Johnson-1978)      37.62

Data appear Approximate Normal at 5% Significance Level

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

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value       0.84 Data Not Normal at 5% Significance Level
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