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population rate

TENG Hai-ying' , ZHANG Luo-man®* , SUN Qing-wen'" , MENG Hong’, SONG Mao-hai’

1. Department of Mathematics and Physics, College of Basic Medical Sciences, Second Military Medical University, Shanghai
200433, China

2. Department of Health Statistics, Faculty of Medical Service, Second Military Medical University, Shanghai 200433, China
3. Department of Computer Science, College of Basic Medical Sciences, Second Military Medical University, Shanghai 200433, China

[Abstract] Objective To use the pooled sampling method to reduce the error caused by the detecting precision, so as to
improve the accuracy of population rate estimates. Methods A formula was deduced on how to obtain the ideal rate under given
sensitivity and specificity, and the mean relative errors of rate estimation with different pool sizes were simulated and calculated
using software SAS 9. 1. Results When the actual rate was lower than the ideal rate, the errors caused by the detecting
precision could be greatly reduced through adjusting the rate of mixed samples. Conclusion When the population rate is low,
the accuracy of rate estimation can be improved and the numbers of tests can be reduced by using pooled sampling method under
given specificity and sensitivity.
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Tab 1 Mean relative errors of rate estimation under equal sensitivity and specificity
RE(%)
T m S.=S,=0.99 S.=S,=0.7 T m S.=S,=0.99 S.=S,=0.7
1200 9.98 28.59 350 21.20 46.09
900 9.00 14. 89 250 18. 42 32.21
700 7.69 3.66 200 17.05 22.61
500 8.07 21.70 140 13.38 6.75
0.001 350 7.75 54.16 0.005 100 14. 86 20.05
100 10. 22 311. 35 50 13. 94 93.95
50 18.63 666. 54 10 20.16 653.52
1 997.61 29 939.72 1 196. 92 5 938.65
280 49. 40 67.73 80 22.88 43.08
200 31.09 58. 46 45 18. 25 17.49
100 25.30 25.77 36 15. 34 8. 64
0.01 70 18.76 10. 44 0.02 24 16.43 22.03
50 22.25 18. 24 18 16.11 47.83
20 21.65 126. 10 10 14. 64 126. 23
10 21. 40 300. 08 5 16.01 294.75
1 92.45 2 936.94 1 45.12 1 438. 64
40 16. 41 29.95 30 14.57 29. 60
30 14.54 16.52 24 13.45 19.53
24 12. 49 6.84 18 11. 40 6.30
18 13.08 13.93 12 11.90 22.26
0.03 12 12.76 47.94 0. 04 9 11. 41 47.14
11. 48 96. 35 6 11.25 94.75
4 12.52 234.55 4 11. 35 163. 27
1 29. 81 939. 24 1 22.82 689. 34
20 12.07 21.32 12 10. 14 29.78
14 10. 08 5.10 9 9.35 17.03
10 10. 37 18. 94 7 8.25 5.07
7 9.99 49.42 6 8.29 5.39
0. 05 5 9.70 87.99 0.1 4 8.09 33.33
4 9.70 120. 58 3 7.88 59. 90
2 10. 98 273.50 2 7.80 109. 49
1 17.53 539.61 1 9.41 239.55

RE: Relative error. The highlighted parts: The ideal pool sizes or the minimal relative errors obtained by computer simulation under given conditions
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Tab 2 Mean relative errors of rate estimation under unequal sensitivity and specificity

RE(Y)
S,=0.99, S.=0.7, S.=0.99, S.=0.7,
T m S,=0.7 S,=0.99 ™ " S,=0.7 S,=0.99
1 200 26. 62 43.95 500 12.58 61.87
900 37.10 39.93 350 21. 29 53.61
700 48.63 37.13 200 29.71 43.05
500 69. 10 34.01 100 65. 85 35.17
0.001 210 167.70 27. 86 0.005 50 137.07 30. 29
100 353.92 21. 36 25 277.67 25. 21
50 708. 41 10. 99 10 693. 26 13.94
1 29 968. 84 968. 99 1 5 967.09 167. 82
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B EF RE(%)
S,=0.99, S.=0.7, S.=0.99, S.=0.7,
T m S,=0.7 S,=0.99 T m S,=0.7 S,=0.99
280 13.48 71.18 120 10. 67 61. 26
200 12.25 61.66 80 23.42 51.59
140 27.63 52.67 60 25.77 46.15
100 31.11 45.79 24 67.33 35.00
0.01 20 168. 02 32.48 0.02 10 167. 37 28. 61
10 340. 46 26.93 5 333.32 23.19
5 675.72 18. 74 3 545.59 17.23
1 2 965. 65 65.33 1 1467.14 18. 49
80 17.89 61.28 60 16.73 59.38
60 20.76 53.32 40 18.27 49.78
40 25.22 45.98 30 23.99 44,52
24 44. 00 39.07 18 43.02 37. 46
0.03 12 91. 30 33.11 0.04 9 90. 31 31. 88
4 272.98 24. 85 4 202. 06 26.23
2 525. 63 16.61 2 389. 58 19.37
1 967. 99 8. 44 1 718. 04 9.05
50 17.47 60. 75 24 12.51 58. 85
35 16. 24 51.68 21 13.57 55.49
25 23.09 45.08 16 16.57 49. 21
14 44. 26 37.33 9 31.73 39.56
0.05 7 91. 49 31.67 0.1 6 49. 27 35.28
4 159. 44 27.84 3 98. 60 29. 88
2 307. 92 21. 83 2 144. 96 27.14
1 567.98 12.31 1 268. 39 21.29

RE. Relative error. The highlighted parts: The minimal relative errors obtained by computer simulation under given conditions
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