Appendix 4: Significance of an F Statistic

Either the Peizer-Pratt approximation or an exact agorithm suggested by O. G.
Ludwig (1963) and improved by Bosten and Battiste is used.

Notation
The following notation is used in this appendix:
F Vaue of the F stetistic
kq Numerator degrees of freedom
Ko Denominator degrees of freedom
Qr One-tailed significance level
Computation

e If ky=20 and k, 220 andif F >12,Qr =C

e Peizer-Pratt (1968, p.1420)

The Peizer-Pratt approximation is used if k; 220 and k, 220 and F <12,
or min(ky, ky) =6 and max(kq, ky) > 2000,

Qe =Qn(2)

where
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and

d= S+%—(n+%)p+0.o4[ﬂ—£+ q—O.SJ

k, k Kk +k
2 2
H:M = k2 q:l—p
2 k F+k,

9(X) =(1-X* +2Xlog(X)) /1~ X)* for X #1, X>0
90)=1 g(1=0
If Z<0, Qr =1-Qy(2).1f Z>10, Qg =0.

e Exact Algorithm

Determine the parameters for the incomplete beta functions

_[kp/2 X<05
|k/2 X>05

k/2 X<05
k,/2 X>05

ye X X <05
T l1-X X>05



The F and incompl ete beta functions are related as

_[Ix(k2/2,k/2) X <05

Thefollowing is used for the computations:

y2  T(PS+a)

ly(a, b) = INFSUM x @D TS

where
(1-PS)a i
INFSUM = Z—)Y
a+i il
1 i=0
(1=P9); =11+i-ps
R —— >0
1-PS
1 bisanint
PS= e
b-[b] otherwise

and

[b] = largest integer less than or equal to b

[b]

+ FINSUM x

FINSUM = Z ..(b=i+1 1

a+tb- 1 a+b 2)...(a+b=i) (1-v)
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F(a+b)

r(a)r(b+1)

xY23(1-Y)°
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Summation of INFSUM terminates when a summand is less than 10”8 or less
than FINSUM x1078.
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