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[ Abstract)

Objective This article introduces the bootstrap method to estimate standardize rate and

confidence interval. Methods The national population of 2 000 was used as the standard population,
and standardize rate and 95% CI of 100 random samples from a known population was estimated with
bootstrap method.  Results
rate of total was (0. 887 2,0. 983 6) when sample size was 100 000, and the other was (0. 929 6,

0.997 6) when sample size was 500 000.

The 95% CI of one hundred standardize rates covered the standardize

Conclusions The technique of bootstrap has good accuracy

to estimate the sample standardize rate and confidence interval.
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Tab 1 The mortality rate of different ages

somewhere in 2000
The mortality status
Age National
(year) population(N;) Average Death Mortality
population(i;)  (d;) (pi)

20— 24 94 573 174 1 344 760 478 0. 000 355 5
25-29 117 602 265 1 384 506 529 0. 000 382 1
30—-34 127 314 298 1376 412 706 0.000 513 9
35-39 109 147 295 1526 590 1328 0. 000 869 9
Total 448 637 032 5 632 268 3 041 0. 000 539 9
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program define pp

1. version 7. ()

2. if “e177="%97{

3. global S 1 “deadrate”
4. exit

5. }

6. scalar nl1=94 573 174

7. scalar n2=117 602 265

scalar n3 =127 314 298

9. scalar n4 =109 147 295
10. su dead if age==1
11. scalar m1 = r(mean) * nl
12. su dead if age==2
13. scalar m2 = r(mean) * n2
14, su dead if age==3

15. scalar m3 = r(mean) % n3
16. su dead if age==4

17. scalar m4 = r(mean) * n4
18. scalar ppd = (m1 + m2 + m3

+m4)/(nl +n2+n3+n4)
19. post ‘1”7 (ppd)
20. end
set seed 10001
bstrap pp, reps(200)
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Tab 2 The 95% confidence interval excluding SMR
of population with sample size of 100 000

95% confidence interval

1D Standardize rate
Lower Upper

2 0. 000 405 9 0. 000 293 7 0. 000 529 9

15 0. 000 699 3 0. 000 547 7 0. 000 852 7

60 0. 000 681 2 0. 000 543 7 0. 000 841 2

61 0. 000 717 6 0. 000 564 4 0. 000 889 9

83 0. 000 3815 0. 000 281 0 0.000 514 7
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Tab 3 The 95% confidence interval excluding SMR
of population with sample size of 500 000

95% confidence interval

1D Standardize rate

Lower Upper
20 0. 000 457 9 0. 000 387 3 )0 521 4
55 0. 000 4559 0. 000 382 0 0. 000 524 3
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Tab 4 The mortality rate of esophagoscope in different areas (Per 100 thousand)

Region A Region B
Age(year)
Population Death Mortality Population Death Mortality

0- 420 664 1 0.2 313 865 0 0.0
30— 71 048 14 19.7 44 176 7 15.8
40 = 62 048 73 117.7 45 751 49 107.1
50 = 47 216 179 379.1 37 472 135 360.3
60 — 28 067 196 698. 3 25 947 176 678.3
70 = 11 966 85 710. 4 16 148 112 693. 6
Total 641 008 548 85.5 483 359 479 99. 1
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Tab 5 Comparison of the 95% confidence intervals of SMR between different methods in two areas
Region A Region B
Methods Standardize 95% confidence interval Standardize 95% confidence interval

rate Lower Upper Width rate Lower Upper Width
Dstdize 0. 000 933 0. 000 855 0.001 012 0. 000 157 0. 000 890 0. 000 810 0. 000 969 0. 000 159
Bootstrap 0. 000 933 0. 000 852 0.001 014 0. 000 162 0. 000 892 0. 000 813 0. 000 970 0. 000 157
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