Data Analysis of Check 22 CO2 Results
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Overall a good normal distribution,  P on AD normality greater than .05, though the difference between the mean and median indicate distribution is heavy tailed to the left.
Trimmed mean, 3.51,  which dumps top and bottom  5 % doesn't change value at the number of significant figures we should quote, 3, with confidence interval of 3.49 to 3.53; first doubtful figure is 2nd decimal place.
Overall range is 0.78.  Standard Deviation is 0.1429.
By Lab data is below:
Descriptive Statistics: Wt% 
                Total
Variable  Lab  Count    Mean  SE Mean  TrMean   StDev  Minimum      Q1  Median
Wt%       A       58  3.5409   0.0198  3.5383  0.1506   3.1700  3.4600  3.5400
          B       38  3.3618   0.0197  3.3606  0.1212   3.1600  3.2375  3.3850
          C       64  3.5348   0.0152  3.5324  0.1212   3.3300  3.4425  3.5400
          D       16  3.6163   0.0118  3.6150  0.0472   3.5400  3.5750  3.6250
          E       26  3.5569   0.0149  3.5575  0.0762   3.4200  3.4775  3.5700
Variable  Lab      Q3  Maximum   Range
Wt%       A    3.6000   3.9400  0.7700
          B    3.4425   3.6100  0.4500
          C    3.6275   3.8400  0.5100
          D    3.6375   3.7100  0.1700
          E    3.5800   3.6800  0.2600
Overall Summary:
Descriptive Statistics: Wt% 
           Total
Variable  Count    Mean  SE Mean  TrMean   StDev  Minimum      Q1  Median
Wt%         202  3.5133   0.0101  3.5145  0.1429   3.1600  3.4200  3.5300
Variable      Q3  Maximum   Range
Wt%       3.6000   3.9400  0.7800
Lab B looks like it might be an outlier low.  Tests to determine if all labs are equal begin below:
Now is there a difference among labs on repeatability:   Yes
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Lab D had significantly tighter standard deviation.
Test for Equal Variances: Wt% versus Lab 
Test for Equal Variances: Wt% versus Lab 
95% Bonferroni confidence intervals for standard deviations
Lab   N     Lower     StDev     Upper
  A  58  0.121046  0.150604  0.197192
  B  38  0.092940  0.121162  0.170953
  C  64  0.098382  0.121224  0.156420
  D  16  0.031898  0.047170  0.085170
  E  26  0.055616  0.076198  0.117466
Bartlett's Test (normal distribution)
Test statistic = 29.50, p-value = 0.000
Levene's Test (any continuous distribution)
Test statistic = 4.67, p-value = 0.001
Test for equal variance failed so ANOVA is done on a wing and a prayer, but says lab b is outlier low and there is a possibility that D is outlier high.
One-way ANOVA: Wt% versus Lab 
Source   DF      SS      MS      F      P
Lab       4  1.1645  0.2911  19.51  0.000
Error   197  2.9404  0.0149
Total   201  4.1049
S = 0.1222   R-Sq = 28.37%   R-Sq(adj) = 26.91%
                           Individual 95% CIs For Mean Based on
                           Pooled StDev
Level   N    Mean   StDev  --------+---------+---------+---------+-
A      58  3.5409  0.1506                     (--*--)
B      38  3.3618  0.1212  (---*---)
C      64  3.5348  0.1212                    (--*--)
D      16  3.6163  0.0472                          (-----*-----)
E      26  3.5569  0.0762                     (----*---)
                           --------+---------+---------+---------+-
                                 3.40      3.50      3.60      3.70
Pooled StDev = 0.1222
A better way to look is ANOM which varies the decision limit with sample size and determines each subset’s difference from the  overall mean.
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This says that Labs B and D vary significantly from the overall mean lab B is furthest out so let's drop it first
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The four remaining labs are not significantly different from the overall mean.  Now what do we have overall:
Good normal distribution and mean and median very close:
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And looking at a control chart of individual values:

[image: image6.wmf]L

a

b

I

n

d

i

v

i

d

u

a

l

 

V

a

l

u

e

E

E

D

C

C

C

C

A

A

A

A

4

.

0

3

.

8

3

.

6

3

.

4

3

.

2

_

X

=

3

.

5

4

8

4

U

C

L

=

3

.

9

0

2

3

L

C

L

=

3

.

1

9

4

5

L

a

b

M

o

v

i

n

g

 

R

a

n

g

e

E

E

D

C

C

C

C

A

A

A

A

0

.

4

8

0

.

3

6

0

.

2

4

0

.

1

2

0

.

0

0

_

_

M

R

=

0

.

1

3

3

1

U

C

L

=

0

.

4

3

4

8

L

C

L

=

0

1

1

1

1

1

1

1

1

I

-

M

R

 

C

h

a

r

t

 

o

f

 

W

t

%

 

C

O

2


So I would say 3.55% +/- 0.12%.
Descriptive Statistics: Wt% 
          Total
Variable  Count    Mean  SE Mean  TrMean   StDev  Minimum      Q1  Median
Wt%         164  3.5484  0.00965  3.5464  0.1235   3.1700  3.4700  3.5500
Variable      Q3  Maximum   Range
Wt%       3.6275   3.9400  0.7700
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