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Abstract ; Through the transformation of the independent variable of x’ distribution probability density function, degree of
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freedom of which is n,the equation can be expanded as follows: +2nx’(x;n)=f(t;n)= |:
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go(t)+0(7) ,here, (1) is a density function of standard normal distribution;r,(¢) is a 3i order polynomial of t(1<i<
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4). An approximate formula can be obtained from the expansion of the distribution density function. We further establish the
integral recurrence relations of the power coefficients of the standard normal density function and obtain the asymptotic
expansion of the distribution function of *. Finally, the effectiveness of these results in practical application was verified by
the numerical calculations.
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Table 1 The numerical result of approximate probability and its error

t=1 t=-1

n

AL PIRY RS wEA, HIpHR IR WEA,
5 0.8525 0.8536 0.001 14 0.128 9 0.1319 0.002 98
10 0.847 5 0.847 17 0.000 22 0.146 8 0.147 2 0.000 42
15 0.845 6 0.845 7 0.000 08 0.151 4 0.1515 0.000 14
20 0.844 6 0.844 7 0.000 04 0.153 4 0.1535 0.000 07
25 0.844 0 0.844 1 0.000 02 0.154 6 0.154 6 0.000 04
30 0.843 6 0.843 6 0.000 02 0.155 4 0.155 4 0.000 02
35 0.843 3 0.843 3 0.000 01 0.1559 0.1559 0.000 02
40 0.843 1 0.843 1 0.000 01 0.156 3 0.156 3 0.000 01
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Table 2 The numerical result of approximate critical value and its relative error

n « Mg SE Rl SYE X IRZE/ % n @ Mg AE Rl SYE X IRZE/ %
0.99 2.558 2.6392 3.174 0.99 14.954 14.978 0 0.160
0.95 3.940 3.9318 0.208 0.95 18.493 18.492 6 0.002

10 0.90 4.865 4.856 3 0.179 30 0.90 20.599 20.598 2 0.004
0.10 15.987 15.977 6 0.059 0.10 40.256 40.2550 0.002
0.05 18.307 18.354 3 0.258 0.05 43.773 43.776 9 0.009
0.01 23.209 22.964 9 1.052 0.01 50.892 50.881 2 0.021
0.99 8.260 8.3059 0.556 0.99 22.164 22.179 1 0.068
0.95 10. 851 10.849 9 0.010 0.95 26.509 26.509 4 0.002

20 0.90 12.443 12.440 2 0.023 40 0.90 29.051 29.049 9 0.004
0.10 28.412 28.409 6 0.008 0.10 51.805 51.804 5 0.001
0.05 31.410 31.420 1 0.032 0.05 55.758 55.760 5 0.004
0.01 37.566 37.5255 0.108 0.01 63.691 63.687 2 0.006
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