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ABSTRACT

Generally there are three methods to derive an approximation formula: 1) approching standard
normal distribution by appropriate changing variable 2) using standardization variable for expansion
3) deriving approximation formula by direct method.

’2

This paper present correction terms having the form of Ci,v"* + C; (n=1,2) with respect to

1%(v) distribution (v < 30),which minimize the error by EDA method and least square method.
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Takeuchi[26] Fishers] 2Aro] disf d&# 2& +3YE AAFt

<table 1> Correction terms of Takeuchi

a 0.99 0.95 0.5 0.05 0.01
Ca 0.68 0.28 -0.17 0.25 0.78

Heyworth[10]i= Fisher] 24§ Wy
B(v) = (U +¥2v)2/2
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<Table 2> Correction terms of Thompson
a C a C

0.995 0.233 0. 250 0.039
0.99 0.157 0,100 0, 056
0,975 0. 067 0,050 0.035
0.95 0.011 0.025 -0.015
0.75 -0.046 0. 005 -0, 227
0.5 -0.013
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< Table 3 > Gilbert's table ( 1 sv s 30)
. “ 0.05 0.01 0.001
coefficient
ag 2.521823 5. 174627 9.205913
ay 1.282189 1.402766 1.542489
agz -0.00211427 -0. 00303260 -0.00411568
a3 1.371169 1.858993 2.314035
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Aroian[3]& Gilbert$t §A18tA ARE 30 s v s 50 of iy HLAEYEE o143 T AL &

0.15567 a3 - 0.012276 a3®

0.12058 a3 - 0.024541 a3?
0.090613 a3 - 0.030693 a3’
0.036788 a3

A g A

Yv) = v + Y2ue

e’
t(50%) = - 0.16636 a3
t(40%) = 0.25335 -
t(30%) = 0.52440 -
t(25%) = 0.67449 -
t{20%) = 0.84162 - 0.048433 a3 ~
t(10%) = 1.28155 + 0,107033 a3 ~

t{5%) = 1.64485 + 0.28392a3 - 0

t(2.5%)

(0, 5%)

1.95997 + 0, 47228 a3

t

0.04797 a3’

04902 a5?

0.04304 a3?
1(1%) = 2.32635 - 0,73330 a3 - 0024957 a3’

t(0.1%) = 3.0903 - 1.4190 a3 - 0.05667 ag®
t(0.01%) = 3.7200 - 2.1260 a3 + 0. 17449 a3’

&, a3z = V8NV

2.5758 - 0.93600 a3 - 0.00377 a3’

vt} HEFE (o) 1(a%%) = ag. a3, a2a3’ v} B3 BB AHHE
1((1-a)%), t((1-a)%) = - ap+ aia3- az a3’ & AW
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{1.06807¥v + 2.13161(-log 1o «)¥? - 0.04589vv (- log1p a)'?

- 1.37266)% ,
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< Table 4 > Approximation forrula with least error

df 1% 5% 95% 99%

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

0.024169 @
0.009163 @
0.023783 @
0.021158 @
0.017240 @
0.014408 @
0.012212 @
0.010503 @
0.005380 @
0.001857 @
0.007232 @
0.006488 @
0.005%49 @
0.005435 @
0.004920 @
0.004570 @
0.004291 O
0.003955 @

0.000287 ®
0.00115¢ ©®
0.001070 ®
0.000770 ®
0.000512 ®
0,000197 ®
0. 000089 ®
0.000242 ®
0.000429 ®
0.000656 &
0.000829 ®
0.000886 ®
0.000989 &
0.001041 ®
0.001134 ®
0.001214 ®
0.001245 ®
0.001295 ®

0.010979 @
0.010154 @
0.005817 @
0.005838 @
0.004519 @
0.003554 @
0.002818 @
0.002261 @
0.001818 @
0.001473 @
0.001187 @
0.000961 @
0.000770 @
0.000611 @
0.000485 @
0.000379 @
0.000266 @
0.000186 @

0.012866 @
0.013195 @
0.012098 @
0.010735 @
0.009472 @
0.008353 @
0.007443 @
0.006638 @
0.005956 @
0.005392 @
0.004907 @
0.004496 @
0.004127 @
0.003803 @
0.003525 @
0.003275 @
0.003055 @
0.002859 @

D:-Wilson-Hilferty, @:Zar, Q-Severo-Zehen, @: Heyworth

®:Correct Fisher
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< Table 5 > New correction terms
a F3Y (114 3% ()Y
0.01 | 0.4263/v + 0.8121 0.3820/v + 0.8205
0.05 | -0.0154/v + 02863 -0.0102/yv + 0.2878
0.95 | -0.3074/v + 0, 2861 -0.3171/v + 0.2880
0.99 { -1.6930/v + 0.6669 -1.6650/v + 0.6616

#e =AY g G 2AYHe] o2 ¥luE <E 6>3% vk

<Table 6> (1),(2) and other formula with least error

2 8- 1% 5% 95% 99%

df 2 3 2 e X Qo

3 [.010708 © |.000287 ® (.005166 @ |.004163 @
4 1.000145 @ §.0600330 @ |.000551 @ {.000758 @
5 1.003933 @ |.000019 (D |.002624 (D {.000864 @D
6 |.006196 @ |.000161 @ |.002877 @ |.002328 @
7 1.006547 @ |.000211 @ |.002528 @ |.002869 @
8 |.006128 @ |.000145 @ |.002040 @ |.003021 @
9 1.005361 @ }.000064 @ |.001520 @ |.002844 @
10 [.004365 @ |.000085 @ {.001031 @ |.002508 @
11 |.003189 @ {.000049 @ |.000573 @ {.002034 @
12 1.001857 @ |.000045 @ }.000164 © |.001450 @
13 |.000755 @ |.000019 D |.000211 @ |.000805 @
14 1.000463 @ {.000045 @ |.000543 @ {.000115 @
15 [.001754 @ }.000015 @ }.000343 D |.000585 @
16 |.002635 @ |.000028 @ |.000112 @ |.001298 @
17 1.001705 Q (.000007 (D {.000091 D |.001601 @D
18 1.000694 @ |.000038 @ |.000275 @ |.000974 @
19 |.000324 @ }.000022 @ |.000266 @ |.000342 @
20 |.001216 Q) |.000020 @ |.000186 @ |.000288 D

@: )4, @: (2)2, @ : Severo-Zehen, @ : Zar
® : Correct Fisher
* Wi H2o 939l 244
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(1):Takeuchi (2):Wilson-Hilferty (3):Cornish-Fisher @):Zar &): 4% (1) ©): 48 (2)4
< Fig.1> Graphical Comparison of Error
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xll‘ 2(X)=szv +b
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