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Consideration about the Evaluation of Measurements 

Kaname ISOMURA* and Tomoki SAEGUSA* 
*Central Customs Laboratory, Ministry of Finance 

6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan 

Accuracy and precision are the indexes that are often used for the evaluations of analyses. To evaluate accuracy and precision 
quantitatively, statistical analysis is often used. In order to study general statistical technique, we performed quantitative 
analysis of salt in meat, which we can easily make a sample with the exactly known true value. We performed Volhard's method 
which is the standard method for customs analysis and other two methods, Mohr's method and potentiometric titration method. 
Then we compared the result with the true value of the sample. In addition, we compared the results of three analyses each 
other. As a result, although there is not significant difference between the results of Volhard's method and potentiometric 
titration method, there is significant difference between the results of potentiometric titration method and the true value. 
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Table 1

(g) (g) (%)

126.4644 2.5054 1.98 

Table2 Fig.1

Table 2

1.99  2.04  2.02  
2.00  2.04  2.01  
1.95  2.06  1.96  
1.98  2.10  1.99  
2.03  2.04  2.00  
1.92  2.03  1.96  
1.95  2.08  2.01  
2.00  2.04  2.05  
2.04  2.06  2.01  
2.11  2.10  2.06  
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Table3

2 2.00 0.11%
2.06 0.05% 2.01 0.06%

0%

Fig.2   

Table 3

 2.00  2.06  2.01  
 1.995  2.050  2.010  
 0.053 0.024 0.032 
 0.00281 0.00058 0.00102 

(%) 2.629 1.182 1.584 

(%) ( ) 100 
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Fig.3

2.00% 0.053
Table3

(1) t0

(1)

t0=|2.00-1.98|/(0.053/ 10)=1.045 

5% Table5 9(n-1=9)
| t | 2.262 t0

5%

2.06% 0.024
Table3

(1) t0

t0=|2.06-1.98|/(0.024/ 10)=10.256 

5% Table5 9(n-1=9)
| t | 2.262 t0

5%

2.01% 0.032
(Table3)

(1) t0

t0=|2.01-1.98|/(0.032/ 10)=2.624 

5% Table5 9(n-1=9)
| t | 2.262 t0
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2
(4)

(4)

2.00% 0.00277
2.06% 0.00059

Table3
(3) t0

t0=|2.00-2.06|/(0.00277/ 10+0.00059/ 10)=3.27 

(4) 12.335
12 5% Table5 12

|t| 2.179 t0

5%

Student 2
(5) t0

(5)

2.00%
2.01%

0.00259
(5)

t0

t0=|2.00-2.01|/(0.00259/ 10+0.00259/ 10)=0.44 

5% Table5
18(=nV+nD-2) | t | 2.101

t0
5%

Table 5

t

0.10 0.05 0.01 
1 6.314 12.706 63.657 
2 2.920 4.303 9.925 
3 2.353 3.182 5.841 
4 2.132 2.776 4.604 
5 2.015 2.571 4.032 
6 1.943 2.447 3.707 
7 1.895 2.365 3.499 
8 1.860 2.306 3.355 
9 1.833 2.262 3.250 
10 1.812 2.228 3.169 
11 1.796 2.201 3.106 
12 1.782 2.179 3.055 
13 1.771 2.160 3.012 
14 1.761 2.145 2.977 
15 1.753 2.131 2.947 
16 1.746 2.120 2.921 
17 1.740 2.110 2.898 
18 1.734 2.101 2.878 
19 1.729 2.093 2.861 
20 1.725 2.086 2.845 
30 1.697 2.042 2.750 
40 1.684 2.021 2.704 
50 1.676 2.009 2.678 
60 1.671 2.000 2.660 
80 1.664 1.990 2.639 
100 1.660 1.984 2.626 

Table 6 F 5%

F

1 2 3 4 5 6 7 8 9 10 
1 161.4 199.5 215.7 224.6 230.2 234.0 236.8 238.9 240.5 241.9 
2 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38 19.40 
3 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79 
4 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 
5 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77 4.74 
6 5.99 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.10 4.06 
7 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64 
8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 
9 5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14 
10 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.98 
11 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90 2.85 
12 4.75 3.89 3.49 3.26 3.11 3.00 2.91 2.85 2.80 2.75 
13 4.67 3.81 3.41 3.18 3.03 2.92 2.83 2.77 2.71 2.67 
14 4.60 3.74 3.34 3.11 2.96 2.85 2.76 2.70 2.65 2.60 
15 4.54 3.68 3.29 3.06 2.90 2.79 2.71 2.64 2.59 2.54 
16 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54 2.49 
17 4.45 3.59 3.20 2.96 2.81 2.70 2.61 2.55 2.49 2.45 
18 4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.46 2.41 
19 4.38 3.52 3.13 2.90 2.74 2.63 2.54 2.48 2.42 2.38 
20 4.35 3.49 3.10 2.87 2.71 2.60 2.51 2.45 2.39 2.35 
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Table7

Table 7 t

; 5%
; 5%

3

1) 1982
2) p17-19 2008
3) p34-53 2006
4) J.N.Miller, J.C.Miller , p47-76 1991


