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FOREWORD            
 

Book of Reference Examples EffiValidation 3.0 presents all main algorithms of the software. The book aims to 

prove correct functionality of the software as a part of the software validation life cycle process. 

 

For every important computational method implemented in the software, a reference example is presented, 

summarizing the data, results, graphical results and the original data source.  

 

The considered original data sources are international standards and other recognized sources, that can be treated 

as reference sources. 

 

Examples presented in this Book originate from the following literature:  

 

- ISO 8466:1 and 2. 

- ISO 8258:1991  

- ISO 5725-2, 1997  

- EURACHEM/CITAC Guide, Quantifying Uncertainty in Analytical Measurement, Second Edition, June 1999 

- D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam, 1997  

- 19-th edition, Remington: Practice of The Science and Pharmacy, Mack Publishing Company, Easton, 1995 
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CHAPTER 

1 
OUTLIERS AND NORMALITY TESTS 

 

1.1 COCHRAN TEST            

 

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam, 

1997, page 123, tab. 6.1. 

 

Level Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6 

1 5,59 5,59 5,37 5,54 5,37 5,42 

2 5,67 5,67 5,55 5,57 5,43 5,57 

3 5,75 5,47 5,43 5,45 5,24 5,47 

4 4,74 4,45 4,65 4,94 4,95 5,06 

5 5,52 5,47 5,66 5,52 5,62 5,76 

6 5,52 5,62 5,47 5,18 5,43 5,33 

7 5,43 5,52 5,43 5,43 5,52 5,52 

 

Window Results in EffiValidation 3.0: 

 

 
 

1.2 GRUBBS SINGLE TEST            

 

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam, 

1997, page 112, chapter 5.5.2. 

 

Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6 Measrt 7 Measrt 8 

22,1 22,4 22,9 23 23,5 23,7 23,9 26,5 
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Window Results in EffiValidation 3.0: 

 

 
 

1.3 GRUBBS PAIR TEST            

 

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam, 

1997, page 446, chapter 14.2.4. 

 

Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6 Measrt 7 Measrt 8 

22,1 22,4 22,9 23 23,5 23,7 26,0 26,5 

 

Window Results in EffiValidation 3.0: 

 

 
 

1.4 DIXON TEST            

 

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam, 

1997, page 110, chapter 5.5.1. 

 

Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6 Measrt 7 Measrt 8 

22,1 22,4 22,9 23 23,5 23,7 23,9 26,5 

 

Window Results in EffiValidation 3.0: 
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1.5 NORMALITY  TEST           

 

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam, 

1997, page 118, Table 5.8. 

 

Measrt 

1 

Measrt 

2 

Measrt 

3 

Measrt 

4 

Measrt 

5 

Measrt 

6 

Measrt 

7 

Measrt 

8 

Measrt 

9 

Measrt 

10 

Measrt 

11 

Measrt 

12 

2,104 2,222 2,247 2,286 2,327 2,367 2,388 2,512 2,707 2,751 3,158 3,172 

 

Window Results in EffiValidation 3.0: 
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CHAPTER 

2 
VALIDA TION  

 

2.1 REPEATABILITY             

 

2.1.1 LEVEL BY LEVEL FROM MULTIPLE MEASUREMENTS 

 

Data source: 19-th edition, Remington: Practice of The Science and Pharmacy, Mack Publishing Company, 

Easton, 1995, page 126, Table 43: 

 

 Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6 

Table 43, formulation A 1,431 1,74 1,519 1,839 1,556 1,591 

Table 43, formulation B 1,813 1,778 1,991 1,672 1,756 1,633 

 

Window Results in EffiValidation 3.0: 
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2.1.2 FROM PARALLEL MEASUREMENTS  

 

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam, 

1997, page 30, Table 2.4: 

 

Experiment Measrt 1 Measrt 2 

1 42,68 42,77 

2 42,08 42,38 

3 43,39 43,33 

4 42,87 42,98 

5 42,7 42,95 

6 42,93 42,95 

7 42,78 42,97 

8 42,92 43,2 

9 43,34 42,89 

10 43,12 43,26 

11 42,43 42,54 

12 43,05 43,15 

13 42,99 42,86 

14 43,04 42,78 

15 43,41 43,14 

16 43,12 43,23 

17 42,25 42,53 

18 42,96 42,78 

19 42,83 42,72 

20 42,83 43,04 

 

Window Results in EffiValidation 3.0: 
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2.2 INTERMEDIATE PRECISION            

 

Data source: 19-th edition, Remington: Practice of The Science and Pharmacy, Mack Publishing Company, 

Easton, 1995, page 126, Table 43: 

 

 Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6 

Table 43, formulace A 1,431 1,74 1,519 1,839 1,556 1,591 

Table 43, formulace B 1,813 1,778 1,991 1,672 1,756 1,633 

 

Window Results in EffiValidation 3.0: 

 

 
 

 
 

2.3 REPRODUCIBILITY             

 

2.3.1 DATA AVAILABLE   

 

Data source: 19-th edition, Remington: Practice of The Science and Pharmacy, Mack Publishing Company, 

Easton, 1995, page 126, Table 43: 

 

 Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6 

Table 43, formulace A 1,431 1,74 1,519 1,839 1,556 1,591 

Table 43, formulace B 1,813 1,778 1,991 1,672 1,756 1,633 
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Window Results in EffiValidation 3.0: 

 

 
 

 
 

 

2.3.2 RESULTS AVAILABLE   

 

Data are not evaluated, but only archived in the database of EffiValidation 3.0. 

 

2.4 ROBUSTNESS            

 

Data source: not found. Data obtained by experimental measurements in a laboratory.  

 

Number of factors: 5 

Result Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Dummy 1 Dummy 2 

25,01 1 1 1 -1 1 -1 -1 

24,92 -1 1 1 1 -1 1 -1 

20,33 -1 -1 1 1 1 -1 1 

20,64 1 -1 -1 1 1 1 -1 

24,58 -1 1 -1 -1 1 1 1 

20,83 1 -1 1 -1 -1 1 1 

24,53 1 1 -1 1 -1 -1 1 

20,34 -1 -1 -1 -1 -1 -1 -1 
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Dummy factors considered in the calculation: 

 

Window Results in EffiValidation 3.0: 

 

 
 

 
 

2.5 ACCURACY            

 

2.5.1 LIMITED CONCENTRATION RANGE ï SAMPLE RECONSTITUTION POSSIBLE  

 

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam, 

1997, page 397, chapter 13.5.2. 

 

Reference value Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6 

100 98,9 100,3 99,7 99 100,6 98,6 
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Window Results in EffiValidation 3.0: 

 

 
 

 
 

 

2.5.2 LIMITED CONCENTRATION RANGE ï REFERENCE MATERIAL AVAILABLE   

  

Data source: not found. Data obtained by experimental measurements in a laboratory.   

 

Reference value Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6 

50 50,45 50,35 50,11 49,68 50,01 49,81 

Reference precision: 0,3 

 

Window Results in EffiValidation 3.0: 
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2.5.3 LARGE CONCENTRATION RANGE ï BLANK MATERIAL AVAILABLE : T-TEST 

 

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam, 

1997, page 397, chapter 13.5.2. 

 

Reference Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6 

100 98,9 100,3 99,7 99 100,6 98,6 

 

Window Results in EffiValidation 3.0: 
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2.5.4 LARGE CONCENTRATION RANGE ï BLANK MATERIAL AVAILABLE : REGRESSION  

 

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam, 

1997, page 193, Table 8.6. 

 

Sample Measrt 1 Measrt 2 

1 35 35 

2 75 70 

3 75 80 

4 80 80 

5 125 120 

6 205 200 

7 205 220 

8 215 200 

9 240 250 

10 350 330 

 

Window Results in EffiValidation 3.0: 

 

 

 

 

 

2.5.5 LARGE CONCENTRATION RANGE ï BLANK MATERIAL NOT AVAILABLE : T-TEST  

 

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam, 

1997, page 405, chapter 13.5.5. 

 

Standard Addition Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6 

0 90 90,8 89,7 89,2 88,6 91,2 

60 156 154,2 155,3 155,6 153,8 154,7 
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Window Results in EffiValidation 3.0: 

 

 
 

 
 

2.5.6 LARGE CONCENTRATION RANGE ï BLANK MATERIAL AVAILABLE : REGRESSION  

 

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam, 

1997, page 210, chapter 8.2.9., example 9 

 

 Calibration Standard addition  

Standard ug/l A*s ug/l added A*s 

1 0 0 0 0,05 

2 41 0,039 41 0,083 

3 81 0,073 81 0,122 

4 162 0,149 122 0,161 

5 244 0,215 162 0,179 

6 325 0,28 203 0,215 

7   325 0,313 

 

Window Results in EffiValidation 3.0: 
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2.5.7 COMPARISON OF 2 METHODS / LABORATORIES: T-TEST LEVEL BY LEVEL 

  
Data source: not found. Data obtained by experimental measurements in a laboratory.   

 

Sample 

Method 1 

Measrt 1 

Method 1 

Measrt 2 

Method 1 

Measrt 3 

Method 2 

Measrt 1 

Method 2 

Measrt 2 

Method 2 

Measrt 3 

1 5,33 5,01 4,97 5,31 5,08 5,12 

2 25,02 24,95 24,86 24,38 24,22 24,11 

3 50,11 50,45 50,35 49,81 49,68 50,01 

 

Window Results in EffiValidation 3.0: 
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2.5.8 COMPARISON OF 2 METHODS / LABORATORIES: T-TEST ON DIFFERENCE OF RESULTS 

 

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam, 

1997, page 411, Table 13.7. 

 

Sample Measrt 1 Measrt 2 

1 4,83 4,63 

2 6,74 7,39 

3 8,46 8,76 

4 12,6 11,85 

5 13,52 13,67 

6 15,72 15,8 

7 15,83 16,05 

8 18,37 18,22 

9 18,9 18,79 

10 23,1 22,8 

11 32,45 32,53 

12 40,89 41,03 

13 41,42 41,52 

14 43,36 43,7 

15 45,96 45,89 

16 47,7 47,81 

17 50,02 50,11 

18 57,2 57,51 

19 78,48 79,38 

 

Window Results in EffiValidation 3.0: 
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2.6 SELECTIVITY             

 

2.6.1 COMPARISON OF CALIBRATION LINES 

 

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam, 

1997, page 210, chapter 8.2.9., Example 9 

 

 Calibration without interference Calibration with interference 1 

Standard ug/l A*s ug/l added A*s 

1 0 0 0 0,05 

2 41 0,039 41 0,083 

3 81 0,073 81 0,122 

4 162 0,149 122 0,161 

5 244 0,215 162 0,179 

6 325 0,28 203 0,215 

7   325 0,313 

 

Window Results in EffiValidation 3.0: 

 

 
 

 
 

2.6.2 COMPARISON OF RESULTS WITH A STANDARD 

 

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam, 

1997, page 397, chapter 13.5.2. 

 

Reference  

(without interference) 

With 

interf. 1 

With 

interf. 2 

With 

interf. 3 

With 

interf. 4 

With 

interf. 5 

With 

interf. 6 

100 98,9 100,3 99,7 99 100,6 98,6 
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Window Results in EffiValidation 3.0: 

 

 
 

 
 

2.6.3 COMPARISON OF RESULTS WITH MEASUREMENTS WITHOUT THE INTERFERENCE 

 

Data source: not found. Data obtained by experimental measurements in a laboratory.   

 

Sample  

Without interf. 

Measrt 1 

Without interf. 

Measrt 2 

Without interf. 

Measrt 3 

With interf. 

Measrt 1 

With interf. 

Measrt 2 

With interf. 

Measrt 3 

1 5,33 5,01 4,97 5,31 5,08 5,12 

2 25,02 24,95 24,86 24,38 24,22 24,11 

3 50,11 50,45 50,35 49,81 49,68 50,01 

 

Window Results in EffiValidation 3.0: 
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2.7 SENSITIVITY            

     

2.7.1 FROM CALIBRATION LINE  

 

Data source: NIST, Norris, J, http://www.itl.nist.gov/div898/strd/lls/data/LINKS/DATA/Norris.dat 

 

Sample Measrt 1 Measrt 2 

1 0,2 0,1 

2 337,4 338,8 

3 118,2 118,1 

4 884,6 888 

5 10,1 9,2 

6 226,5 228,1 

7 666,3 668,5 

8 996,3 998,5 

9 448,6 449,1 

10 777 778,9 

11 558,2 559,2 

12 0,4 0,3 

13 0,6 0,1 

14 775,5 778,1 

15 666,9 668,8 

16 338 339,3 

17 447,5 448,9 

18 11,6 10,8 

19 556 557,7 

20 228,1 228,3 

21 995,8 998 

22 887,6 888,8 

23 120,2 119,6 

24 0,3 0,3 

25 0,3 0,6 

26 556,8 557,6 

27 339,1 339,3 

28 887,2 888 

29 999 998,5 

30 779 778,9 
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31 11,1 10,2 

32 118,3 117,6 

33 229,2 228,9 

34 669,1 668,4 

35 448,9 449,2 

36 0,5 0,2 

 

Window Results in EffiValidation 3.0: 

 

 
 

 
 

 

2.7.2 M INIMAL DIFFERENCE IN THE VALIDATED PROPERTY  

 

Data source: not found. Data obtained by experimental measurements in a laboratory. 
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Window Results in EffiValidation 3.0: 

 

 
 

2.8 L INEARITY             

 

2.8.1 CORRELATION AND QC COEFFICIENT  

 
 Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam, 

1997, page 420, chapter 13.6.2., Table 13.9 and 13.10. 

 

Sample Measrt 1 Measrt 2 

1 0 0 

2 0,4 0,173 

3 0,8 0,324 

4 1,2 0,467 

5 1,6 0,61 

6 2 0,718 

7 2,4 0,825 

8 2,8 0,938 

9 3,2 1,048 

 

Window Results in EffiValidation 3.0: 
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2.8.2 ANOVA  FOR LACK OF FIT  

 

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam, 

1997, page 185, chapter 8.2.2.2., Example 2, Table 8.3. 

 

Sample Val. property Measrt 1 Measrt 2 

1 0 0 0 

2 1 0,98 0,9 

3 2 2,1 2,2 

4 3 3,16 3,22 

5 4 3,68 3,72 

6 5 4,15 4,27 

 

 

Window Results in EffiValidation 3.0: 

 

 
 






























































