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374 BERGER

SUM = SUM + V(J * (J - 1) / 2 + I) * G(J)

180 CONTINUE
WORK(K + I) = SUM + V(I * (T + 1) / 2) * G(I)
190 CONTINUE
C
C Update the ALPHAs
C
NITER = ITN
DO 200 J =1, K
ALPHA(J) = ALPHA(J) + WORK(K + J)
IF (ALPHA(J) .LE. ZERO) THEN
IFAULT = 6
RETURN
END IF
200 CONTINUE
C
Cc Test for convergence
C
S = ZERO
DO 210 J =1, K
S = S + G(J) * WORK(K + J)
210 CONTINUE
C
IF (S .LT. CHI2) GO TO 230
C
220 CONTINUE
C
IFAULT = 7
C
C Note that GAMMAD cannot fail
C
230 EPS = GAMMAD(S / TWO, RK / TWO, IFl)
RLOGL = ZERO
SUM = ZERO
DO 240 J = 1, K
SUM = SUM + ALPHA(J)
RLOGL = RLOGL + (ALPHA(J) - ONE) * WORK(J) -
* AN * ALOGAM(ALPHA(J), IFl)
240 CONTINUE
RLOGL = RLOGL + AN * ALOGAM(SUM, IFl)
C

END
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A Remark on Algorithm AS 152: Cumulative Hypergeometric Probabilities
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Shea (1989) has provided an improved version of the algorithm CHYPER of Lund

(1980) for calculating point and cumulative probabilities for the hypergeometric

distribution. The following two additions will improve the algorithm’s accuracy when

computing the cumulative probability for a large value of the parameter LL.
The first recommended change is to insert the statement
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IF (LL .GT. REAL(NN*KK + NN + KK + 1)/REAL(MM + 2)) CHYPER = ONE
between the statements

IFAULT =3
RETURN

This RETURN is taken if underflow occurs when computing

NN)\/MM —NN)\ [ (MM
p(LL|KK, MM, NN)=(LL)( KK - LL )/ (KK )

In Shea’s version, CHYPER always returns a value of 0.0 for the cumulative prob-
ability if underflow occurs. But if LL is in the upper tail of the hypergeometric
distribution, near the maximum possible value b = min(KK, NN), then the cumula-
tive probability is near 1.0. This is because the value of p (i|KK, MM, NN) is near
0.0 for all i > LL, since underflow occurred when computing p (LL|KK, MM, NN)
and p(i|KK, MM, NN) < p(LL|KK, MM, NN). Recall that

i(m—n—k+i)
n—i+1)(k—i+1

The coefficient on p (i| k, m, n) is greater than unity and p (i|k, m, n) < p(i—1|k,
m, n) ifand only if i > (nk+n+k+1)/(m+ 2). The suggested addition checks
to see whether LL satisfies this inequality to determine whether LL is in the upper
tail of the distribution. The underflow flag, IFAULT = 3, is still returned but the
value of CHYPER = 1.0 should be accurate. Shea (1989) states that if IFAULT =3
the probability returned may be in error. But with this change, if IFAULT = 3, the
probability returned should always be accurate, despite the underflow.

The second recommended change concerns the special value LL = b, the maximum
possible value. CHYPER should return the value 1.0 if the cumulative probability
of LL = b is requested. To accomplish this, after the statement

IF (K .EQ. 1 .OR. K .EQ. M .OR. N .EQ. 1 .OR. N .EQ. M) RETURN

pli—1|k,m, n)= )p(ilk, m, n).

insert the statement
IF (.NOT. POINT .AND. LL .EQ. MIN(KK, NN)) RETURN

This will avoid the following two possible situations. For large values of MM,
CHYPER uses a normal approximation for the cumulative probability and can
return a value less than 1.0 for LL = b. Also, underflow can occur when CHYPER
computes p(LL|KK, MM, NN). Using the first recommended change, CHYPER
will return the correct value of 1.0, but with IFAULT = 3. Some may find it wasteful
to include this second recommended change. Even without it, the value returned by
CHYPER should be accurate to the three-place accuracy mentioned by Shea (1989).
But this second change allows CHYPER to return the correct value of 1.0 quickly,
with IFAULT =0 indicating that this is the correct value.
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