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Round: 70 
 
Contact details for SUPS 
 
Scheme coordinator: Matthew Whetton 
For any enquiries or feedback please contact sups@lgcpt.com 
 
This round was conducted in accordance with the SUPS Scheme description.  
 

• Samples were despatched on:   7 Jan 2008 
 

• Sample analysis start date:   19 May 2008  
 

• Result deadline:     27 May 2008 
 

• Number of potential participants:   60 
 

• Number of participants submitting results: 56 
 
The sample for this round was granulated Beet sugar from Danisco Sugar. 
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Advisory Group 
 
The SUPS Advisory Group is responsible for the overall direction of the scheme. 

 
• The terms of reference of the Advisory Group are given in the scheme description. 
 
Advisory Group Composition 
 

Name & Company Affiliation Contact Details 

Brian Brookman 
LGC Standards 
Proficiency Testing 

Product Manager brian.brookman@lgcstandards.com 
+44 (0)20 8943 7448 

Matthew Whetton 
LGC Standards 
Proficiency Testing 

PT Technical Manager matthew.whetton@lgcpt.com 
+44 (0)161 762 2500 

Wayne Gaunt 
LGC Standards 
Proficiency Testing 

Technical Co-ordinator wayne.gaunt@lgcpt.com 
+44 (0)161 762 2500 

Niels Anderson 
Danisco sugar 

Manufacturer Representative niels.k.andersen@danisco.com 
+45 (54) 91 46 00 

Derek O’Herlihy 
PepsiCo  

Participant Representative Derek.O'Herlihy@intl.pepsico.com 
00353 21 452 3100 

Geoff Parkin  
ICUMSA 

Standards committee representative gparkin@britishsugar.co.uk 
+44 (0)1733 422984 
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Calculation of Z scores 
 

STATISTICS 
 

Robust Statistics, used in SUPS as it removes the need to eliminate outliers from data sets, are used 
to generate the assigned value, the Robust Mean (alternatively called Median). The Established 
Standard Deviation, used in calculating Z-scores, is fixed through discussions at Advisory Group 
Meetings, based on the Robust Standard Deviation over previous rounds and incorporates fitness for 
purpose criteria. 
 

The Z-score is a statistically derived performance score which makes a comparison of the 
measurement result reported by a participant with the Assigned Value of the test material taking 
account of the acceptable spread of results (Established Standard Deviation) for the particular 
analyte/method. Participants must always take account of other factors when interpreting the Z-score 
given, such as the appropriateness of the result reported, how the assigned value and established 
standard deviation are derived, the total number and distribution of results etc, as well as monitoring 
trends from round to round. Thus a single Z-score should not be interpreted in isolation. 
 

The Z score for an individual result, xi is calculated from the equation: 
 

deviation" standard destablishe"

 value"assigned" 
score Z

−
= i

x
 

 

The assigned value is the robust mean for a particular analyte where only one method has been used. 
Where more than one method is available, the grand robust mean across all methods will be applied. 
 

The established standard deviation is based on a fixed percentage of the assigned value. 
 

Analyte Level ESD 
Colour 0 to 20 15% of assigned value* 
 21 or greater 10% of assigned value 
Turbidity 0 to 20 20% of assigned value 
 21 or greater 15% of assigned value 
Ash All levels 10% of assigned value** 

 

*with a minimum value of 1 
**with a minimum value of 0.001 
 

The statistical values presented in the report are rounded to a predetermined number of decimal 
places, usually 2 or 3.  Participants' Z-scores are calculated by PTManager using unrounded values. 
If participants wish to calculate their own Z-score results, please note that the Z-score may be 
different when using the rounded values. 
 

The magnitude of the Z score can be interpreted by using the following scale 
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Satisfactory 

Questionable 

Unsatisfactory 
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Sample: Sugar 
 

Results and Z Scores 
Analyte Colour Turbidity Ash 
Method GS2/3-9 GS2/3-10 GS9/1/2/3-8 GS2/3-18 GS2/3-17 

Unit ICUMSA Units ICUMSA Units ICUMSA Units ICUMSA Units % m/m 
 Participant 

ID 
Result Z Score Result Z Score Result Z Score Result Z Score Result Z Score 

 5   30 0.00   82 -0.16 0.015 0.00 
 6   37 2.33   85 0.08 0.016 0.67 
 7   28 -0.67   78 -0.48 0.017 1.33 
 8   31 0.33   84 0.00 0.015 0.00 
 9 29 -0.33     73 -0.87 0.015 0.00 
 10   28 -0.67   83 -0.08 0.016 0.67 
 11   31 0.33   85 0.08 0.015 0.00 
 13   32 0.67   83 -0.08 0.016 0.67 
 16   32 0.67   88 0.32 0.015 0.00 
 17   27 -1.00   84 0.00 0.014 -0.67 
 18   33 1.00   82 -0.16 0.014 -0.67 
 20   22 -2.67   81 -0.24 0.015 0.00 
 21   32 0.67   97 1.03 0.014 -0.67 
 22   30 0.00   75 -0.71 0.016 0.67 
 23   28 -0.67   77 -0.56 0.016 0.67 
 24   24 -2.00   82 -0.16 0.016 0.67 
 26   28 -0.67   95 0.87 0.015 0.00 
 27   29 -0.33   87 0.24 0.015 0.00 
 29 33 1.00 34 1.33   93 0.71 0.147 >4 
 30   31 0.33   85 0.08 0.016 0.67 
 31   29 -0.33   83 -0.08 0.016 0.67 
 32     31 0.33 91 0.56 0.016 0.67 
 33   32 0.67   85 0.08 0.015 0.00 
 35   31 0.33   84 0.00 0.015 0.00 
 36   24 -2.00   85 0.08 0.017 1.33 
 37 29 -0.33 31 0.33   120 2.86 0.015 0.00 
 40   34 1.33   86 0.16 0.015 0.00 
 42   29 -0.33   81 -0.24 0.015 0.00 
 47   28 -0.67   79 -0.40 0.016 0.67 
 50 43 >4     82 -0.16 0.014 -0.67 
 51     30 0.00 72 -0.95 0.017 1.33 
 52   27 -1.00   84 0.00 0.015 0.00 
 53   33 1.00   78 -0.48 0.015 0.00 
 56 27 -1.00     83 -0.08 0.018 2.00 
 57   32 0.67   82 -0.16 0.015 0.00 
 58   29 -0.33   88 0.32 0.014 -0.67 
 63   34 1.33   75 -0.71 0.015 0.00 
 64 22 -2.67     98 1.11 0.014 -0.67 
 66   28 -0.67   78 -0.48 0.015 0.00 
 67   32 0.67   84 0.00 5.6 >4 
 80   32 0.67   102 1.43 0.015 0.00 
 81   30 0.00   72 -0.95 0.017 1.33 
 83 24 -2.00     77 -0.56 0.019 2.67 
 84   24 -2.00   130 3.65 0.012 -2.00 
 86   28 -0.67   90 0.48 0.014 -0.67 
 87   27 -1.00   87 0.24 0.012 -2.00 
 88   30 0.00   27 <-4 0.011 -2.67 
 89 30 0.00 31 0.33 32 0.67 84 0.00 0.014 -0.67 
 90   30 0.00   75 -0.71 0.013 -1.33 
 97   32 0.67   84 0.00 0.015 0.00 
 101   38 2.67     0.015 0.00 
 102   22 -2.67   91 0.56 0.013 -1.33 
 103   30 0.00   153 >4 0.013 -1.33 
 104 38 2.67     106 1.75 0.015 0.00 
 105   37 2.33   97 1.03 0.019 2.67 
 106   28 -0.67   86 0.16 0.016 0.67 

           
No of Results 9  48  3  55  56  
Robust Mean 29.00  30.00  31.00  84.00  0.015  

Mean 30.56  29.98  31.00  86.15  0.117  
Robust SD 5.932  2.966  1.483  5.932  0.0015  

StDev 6.617  3.467  1.000  16.006  0.7462  
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Analyte Colour Turbidity Ash 
Method GS2/3-9 GS2/3-10 GS9/1/2/3-8 GS2/3-18 GS2/3-17 

Unit ICUMSA Units ICUMSA Units ICUMSA Units ICUMSA Units % m/m 
 Participant 

ID 
Result Z Score Result Z Score Result Z Score Result Z Score Result Z Score 

Assigned 
Value 

30.00  30.00  30.00  84.00  0.015  

Uncertainty 
of Assigned 

Value 
0.4710  0.4710  0.4710  0.9838  0.0002  

Established 
SD 

3.000  3.000  3.000  12.600  0.002  

Grand 
Robust Mean 

30.00     

Grand 
Robust SD 

2.966     

Grand Total 
No of Results 

60     
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Sample: Sugar 
Analyte: Colour Method: Multiple (see legend) 

 Total GS2/3-10 GS2/3-9 GS9/1/2/3-8 

No of Results 60 48 9 3 

Robust Mean 30.00 30.00 29.00 31.00 

Mean 30.18 29.98 30.56 31.00 

Robust SD 2.966 2.966 5.932 1.483 
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Sample: Sugar 
Analyte: Turbidity Method: GS2/3-18 

 GS2/3-18 

No of Results 55 

Robust Mean 84.00 

Mean 86.15 

Robust SD 5.932 

[-4.52]
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Sample: Sugar 
Analyte: Ash Method: GS2/3-17 

 GS2/3-17 

No of Results 56 

Robust Mean 0.015 

Mean 0.117 

Robust SD 0.0015 

[88.00]
[3723.33]
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Calculation of Efficacy Measures 
 
Efficacy 1 
 
Efficacy 1 is the percentage of Z scores that fall into the categories of satisfactory, questionable and 
unsatisfactory. If the set of participant results for a particular analyte conforms to a well behaved 
system these efficacy values should be approximately: 
 

� Satisfactory: 90% 
� Questionable: 5% 
� Unsatisfactory: 5% 

 
Efficacy 9 
 
Efficacy 9 is the ratio of the sample standard deviation to the robust standard deviation. If the set of 
participant results for a particular analyte conforms to a well behaved system the value should be 
approximately between 0.5 and 2 (the fewer the number of outliers and the more normal the 
distribution the closer the value is to 1). 
 
Individual Method Efficacy Table 
 

Round 70 Analyte/Method 
Test Sample Sugar Efficacy 1 

Analyte Method 
# Results 

Satisfactory Questionable Unsatisfactory 
Efficacy 9 

Colour GS2/3-9 9 6 66.7% 2 22.2% 1 11.1% 1.12 

Colour GS2/3-10 48 43 89.6% 5 10.4% 0 0.0% 1.17 

Colour GS9/1/2/3-8 3 3 100.0% 0 0.0% 0 0.0% 0.67 

Turbidity GS2/3-18 55 51 92.7% 1 1.8% 3 5.5% 2.70 

Ash GS2/3-17 56 51 91.1% 3 5.4% 2 3.6% 503.17 

Total 171 154 90.06% 11 6.43% 6 3.51%  

 

Combined Method Efficacy Table 
 

Test Sample Sugar 
Efficacy 1 Analyte # Results 

Satisfactory Questionable Unsatisfactory 
Efficacy 9 

Colour 60 52 86.67% 7 11.67% 1 1.67% 1.33 
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Homogeneity Data: Bulk Beet Sugar 
 

Analyte Method Units TSD Mean Sv Crv 

Colour GS 2/3-10 ICUMSA units (IU)  3.14 31.4000 0.0000 2.5772 
Turbidity GS 2/3-18 ICUMSA units (IU)  1.43 7.1500 0.0000 0.6995 
Ash GS 2/3-17 % m/m 0.001 0.0300 0.0000 0.0000 

 
All analyses were performed by Danisco Sugar, in duplicate on 10 randomly selected samples 
following aliquoting. 
 
TSD represents target standard deviation 
Sv represents the sampling variance 
Crv represents the critical value for the allowable sampling variance 
 
If the sampling variance is less than the critical value for the allowable sampling variance, it 
indicates that the material is sufficiently homogeneous for use in this Proficiency Testing scheme.  
 
For any analyte which is not proved to be homogeneous, the fixed value for the established standard 
deviation may be suspended in order to take account of any potential inhomogeneity. The actual 
value used for the established standard deviation is shown at the foot of the results and z score tables 
in this report. 
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LGC Standards UK – Australia, Bangladesh, Bermuda, Botswana, Brunei, Canada, Channel Islands, Ethiopia, 
Ghana, India, Indonesia, Ireland, Kenya, Kuwait, Malaysia, Malta, Nepal, New Zealand, 
Nigeria, Oman, Pakistan, Philippines, Qatar, Saudi Arabia, South Africa, Sudan, Tobago, 
Trinidad, United Arab Emirates, United Kingdom, USA, Yeman, Zambia, Zimbabwe 

   
 LGC Standards Proficiency Testing Tel: +44 (0) 161 762 2500 
 Europa Business Park Fax: +44 (0) 161 762 2501 
 Barcroft Street  
 Bury Email: customerservices@lgcpt.com 
 Lancashire Website: www.lgcpt.com 
 BL9 5BT  
   
LGC Standards AB – Denmark, Estonia, Finland, Iceland, Latvia, Norway, Sweden 
   
 Larisa Muraveva Tel: +46 33209061 
 LGC Standards AB Fax: +46 33209079 
 Albanoliden 5 (4th Floor)  
 P.O. Box 1737 Email: larisa.muraveva@lgcstandards.com 
 SE-501 17 Boras Website: www.lgcstandards.com 
 Sweden  
   
LGC Standards GmbH – Albania, Austria, Bosnia-Herzegovina, Croatia, Cyprus, Egypt, Germany, Hungary, Iran, 

Israel, Japan, Kazakhstan, Korea, Macedonia, Montenegro, Republic of China, Romania, 
Serbia, Singapore, Slovenia, Singapore, Slovenia, Switzerland, Taiwan, Vietnam 

   
 Liliane Heinrichs Tel: +49 281 9887 215 
 LGC Standards GmbH Fax: +49 281 9887 259 
 Mercatorstr. 51  
 Wesel Email: liliane.heinrichs@lgcstandards.com 
 46485 Website: www.lgcstandards.com 
 Germany  
   
LGC Standards S.L.U. – Andorra, Brazil, Chile, Colombia, Portugal, Spain 
   
 Ms. M Martinez Llorens Tel: 00 34 93 3084181 
 LGC Standards S.L.U. Fax: 00 34 93 3073612 
 C/ Salvador Espriu no 59 email: monica.martinez@lgcstandards.com 
 2nd Floor Website: www.lgcstandards.com 
 08005 Barcelona  
 Spain  
   
LGC Standards S.R.L. – Italy 
   
 Cristina Carpi Tel: + 39 02 2412 6830 
 Via Venezia, 23 Fax: + 39 02 2412 6831 
 20099 Sesto San Giovanni MI email: cristina.carpi@lgcstandards.com 
 Italy Website: www.lgcstandards.com 
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LGC Standards S.A.R.L – Algeria, Benin, Burkina, Burundi, Cameroon, France, Gabun, Ivory coast, Jordan, 

Lebanon, Liechtenstein, Madagascar, Mali, Mauritania, Mauritius, Monaco, Morocco, 
Rwanda, Senegal, Syria, Tanzania, Tunisia 

   
 Hervé Mohr Tel: + 33 (0)3 88 04 68 83 
 LGC Standards SARL Fax: + 33 (0)3 88 04 82 90 
 6, Rue Alfred Kastler,  
 B.P. 83076 email: herve.mohr@lgcstandards.com 
 MOLSHEIM Website: www.lgcstandards.com 
 67123  
 FRANCE  
   

LGC Standards Sp. z.o.o. – Belarussia, Bulgaria, Czech Republic, Lithuania, Poland, Russia, Slovak Republic, 
Ukraine 

   
 Ms Agnieszka Wojda Tel: + 48 (0) 22 751 31 40 
 LGC Promochem Sp. z.o.o Fax: + 48 (0) 22 751 58 45  
 Ul. M. Konopnickiej 1  
 Dziekanów Leśny Email: agnieszka.wojda@lgcstandards.com 
 05-092 Lomianki Website: www.lgcstandards.com 
 Poland  
   
Saengvith Science Co Ltd - Thailand 
   
 Mr Vitaya Saetang Tel: + 66 2886 9200 7 
 Saengvith Science Co Ltd Fax: + 66 2433 9168 
 111/11 Soi Thepharak  
 Phapinklao Rd Email: saengvith.sc@anet.net.th 
 Aroon-Amarin  
 Bangkoknoi  
 Bangkok  
 10700  
 Thailand  
   
Tree Consultants Ltd – Hong Kong, Macau 
   
 Mr V Hoh Tel: +852 27410859 
 Tree Consultants Ltd Fax: +852 27410760 
 Rm 921  
 9/F Kwai On Industrial Building Email: vtwhoh@treeltd.com.hk 
 103-113 Tai Lin Pai Road  
 N.T.  
 Hong Kong  
   

 
 


