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692. MILLS RATIO FOR THE GAMMA DISTRIBUTION*
Milan J. Merkle

1. The function defined by:

0
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is called MiLLS ratio [2] for the normal distribution, where F(x) is the distri-
bution function of the N (0, 1) -distribution. The computation of this ratio is
used, for example, in mathematical statistics and in the theory of difraction.
Various approximations for the function (1) are known [1]. Functions with the
form (1) have been defined for some other distributions ([3], [4], [5], [6])-

In this paper some approximations for MILLs ratio for the gamma distribu-
tion I‘(a. %) are given.

2. The distribution function for the gamma distribution is defined by:

R S )
9 F(%) B“I‘(a)oft exp( _B)dt, x, o, B>0.

The MILLS ratio for this distribution is defined by:
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There are satisfied conditions for developing the integral in (3) into power
series, so we have:
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as the conditions for the multiplying the series are satisfied, we have:
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From N f a2 dqy, follows:
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( ) a, gr-1T (n+a)
and from (7) follows:
ﬁ r (a) < '@
) R(x)= z = Targ " B B>0.
Formula (8) can be written in the form:
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3. The inequality I'(n+p)sT'(n+)<T(n+p+1) is valid for n>1
p<a=p+1, where p and n are natural numbers. From it follows:
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From (10) and (11) follow the inequalities:
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4. By the same method as in (12) we can find the bounds for remain-
ders of the series in (8) and (9):
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5. We shall consider another approximation of the function (3). Let us
write (3) as follows:

R(x)=p*T (x) x!“exp % —x1epe (exp %) {I‘ (0) - f t* lexp(—1t) }dt} .
B

For f t*"lexp(—t)dt the continued fraction development is given in [3]:

1 1—2 1 2—a 2

(14) f t“‘lexp(—t)dt=exp(-u)u°‘{ _____ . }

ut+ 1+ u+ 1+ u+
u

=exp (—u)-u* C (u).

4) follows: = i)’ R, =B, R,=—> ’ __x(u+1)
From (14) follows: R (x) XC(B 1=B R u+l—o R, Ww+2u—ou

etc.

6. I am very thankful to professor P. M. Vasi¢, who introduced me
into this problem and gave me many useful papers.

REFERENCES

1. D. S. MrtriNovI¢ (saradnik P. M. Vasié): Analiticke nejednakosti, Beograd 1970.

2. J. P. MiLLs: Table of the ratio: area to bounding ordinate for any portion of the
normal curve. Biometrika 18 (1926), 395—4.

3. A. V. BoYp: Bounds for Mills ratio for the type IIlI population. Ann. Math. Statistics
29, Ne 3, 1958.

4. Des RAY: On Mills ratio for the type III population, Ann. Math. Statistics 24 (1953),
309—312.

5. BAIKUNTH NATH: An inequality for Mills ratio for the type III population. Proc.
Camb. Phil. Soc. 73 (1973), 351—353.

6. L. R. SHENTON, J. A. CARPENTER: The Mills ratio and the probability integral for a
Pearson Type 1V distribution. Biometrika (1964).

Faculty of Electrical Engineering
Department of Mathematics
11000 Beograd, Yugoslavia

MILLSOV KOLICNIK ZA GAMA RASPODELU
M. J. Merkle

Polazeéi od izraza (1), koji je u literaturi definisan za Gaussovu funkciju raspodele F(x),
definisan je koliénik (3) za I'-raspodelu.

U radu su dobijene aproksimacije koli¢nika (3) konaCnim sumama, kao i procena
gre§ke. Na kraju je data aproksimacija pomo¢u veriznih razlomaka.



