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Konrad Hummel (Institute for Blood Group Serology, Uni-
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If a method is known by a person’s name, as is the case
with the Essen-Mdller method (1), one can wonder where
exactly lie the author’s merits that justify such an allo-
cation. In my opinion Essen-M&ller has three merits:

1. introducing the frequencies X and Y as biostatistical
parameters;

2. recommending a W-value indicating the plausibility of
paternity - and not using a likelihood ratio;

3. weighting each hypothesis by a neutral prior plausibi-
lity.

I shall discuss the importance of ' these three merits in

turn:

The first merit: For each possible hypothesis in a case

of disputed parentage, a corresponding family tree can be
set up. In the simplest case the X pedigree represents the
null-hypothesis: "The man is the child’s father"; the Y
pedigree represents the counter-hypothesis: "Another man
is the child’s father".

The Wx-probability of the null-hypothesis and/or the
WY—probability of the counter-hypothesis can be obtained
by comparing the respective frequencies of the two family

trees:

£ (X) f(Y)
Wy = — W, = —,
X g(x)+£(Y) Yo £ (X)+£(Y)

In a case from Dr. Hirtz, Oldenburg, the child Th has three

siblings; these, however, have not been fathered by the

plaintiff, but by an unknown man-or even different unknown

men.

This results in four family trees for the X-hypothesis

"The plaintiff is Th's father" and as many as ten for the

Y-hypothesis "An unknown man is Th'’s father". Comparison
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of the cumulated frequencies for X and Y calculated by
using our "kinship program" (2) shows that

Wy = 97,6%: indicating that it is "very likely"
that the plaintiff is the father of Th,
and

Wy = 2,4%: indicating that the paternity of an

unknown man is "very unlikely".

After rejecting hypothesis Y we compared the 4 X-frequen-
cies one with the other and came to the conclusion that -
with a probability of 90% - either the children Ma and Na
are full siblings or that each of the 4 children has a
different father.

In another case (from Professor Henn, Innsbruck) the ques-
tion was whether or not three sisters have the same father.
Here, there is one X-hypothesis,

"All three sisters have the same father",

and are four Y-hypotheses:
"Sisters 1 and 2 are full sisters"”
"Sisters 1 and 3 are full sisters"
"Sisters 2 and 3 are full sisters"”
"All three sisters are half-sisters".

On the basis of other evidences the fourth Y-hypothesis

may be excluded.

The following X and Y frequencies are calculated:

£(X) = 8.343 107 3%
£(y;) = 6.185.000 1073
£(Y,) = 0.035 10 3%
£(Yy) = 0.035 10731

-31

SE(X,Y,,Y,,Y,) 6.193.410 10
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If f(X)+f(Y1)+f(Y2)+f(Y3) = 100%, then

WX = 0,13%
WY = 99,86% Sisters 1 and 2 have the same
1
WY = 0,005% father;
2 sister 3 has a different father.
W = 0,005%
Y3

These examples emphasize that the serostatistical informa-
tion is derived from pedigree frequencies; these are rela-
ted to the hypotheses that have been set up in the respec-
tive case. Furthermore it can be seen that 2-hypotheses
cases can be solved quite easily by means of a formula
where the sum f£(X)+f(Y) = 1. Multiple hypotheses cases,
however, may require summing of hypotheses which may re-
sult in more than two plausibilities of kinship - e.g. in
a "two-men" case there are three plausibilities of pater-
nity: one for the defendant, one for the witness and one

for an unknown man (3).

By defining the X and Y frequencies Essen-M6ller paved
the way to solving two-hypotheses as well as multiple-

hypotheses cases.

The second merit: A likelihood ratio % (Essen-M8ller) or
% (Glirtler, 4) is suitable for simple 2-hypotheses but
not necessarily for multiple-hypotheses cases. If, however,
probabilities are used (as recommended by Essen-Mbller)
every imaginable hypothesis can easily be allotted an in-

dividual probability.

Unlike likelihood ratios, probabilities are familiar no-
tions in anybody’s daily life. Thus lawyers and partici-
pants in a lawsuit have a clearer idea of the value of

the evidence if W-values are used instead of the rather

esoteric likelihood ratios.

Regardless of whether a W-value concerns a normal case,

a deficiency case, an incest case, a sibling case or any
other, of whether this W-value has been obtained from the
findings for a few or numerous genetic systems and of
whether the probability of exclusion for non-fathers is
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high or low: a W-value always corresponds to the plausibi-
lity of the X-hypothesis in one hundred equivalent cases,
provided
a) that the files contain prior to the blood group
opinion as many cases with a correct null-hypo-
thesis as cases with an incorrect one;
b) that adequate genetic frequencies were used in

obtaining W.

The third merit: In a given case each hypothesis is not
only related to a certain family-tree frequency but also
to a prior plausibility. The latter can easily be inclu-

ded in the computation of probabilities of the hypotheses.

In a two-hypotheses case the following formulas are valid:

f(X)vaerX
W =
X [f(X)-aerﬂ +ff(Y)-aer4
f(Y) aerY
WY — .

) &(X)-aerA +[f(Y)vaperg

To avoid prejudice Essen-M&ller recommended using only
neutral prior plausibilities irrespective of the nature

of the case in question. Thus one assumes that in all ima-
ginable cases the realistic prior plausibilities are appro-
ximately equal. However such an assumption may be unjusti-
fied for at least the following three groups:

a) in cases where the mother was a prostitute at the
time of conception,

b) in cases where the mother is non-commercially pro-
miscous,

c) in cases of questionable bipaternity.

The observations of Dr. Weber/Cologne (5) indicate that a
neutral prior plausibility is justified in prostitute cases.

In cases of non-commercial promiscuity this cannot be assu-
med as easily. As no adequate statistics are available for
these cases, the Court should be recommended to accept bio-
logical paternity only at W 2 99,73%. By analogy this app-
lies to cases of questionable bipaternity (6); superfecun-
dation is so rare that its plausibility must be at least

W = 99,73% to.be.accepted. as.proved.
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For reasons of neutrality of the "utility" principle-i.e.
equality before the law - Essen-Mdller recommended neutral
and standardised priors. Realistic prior plausibilities
are frequently higher or lower than these. Thus W-values
in reality represent orientation data and not absolute
data.

It is pssible to obtain a realistic plausibility from a
given W-value by including a realistic prior value. How-
ever the latter should only be used in exceptional cases.
Usually it suffices - especially in cases of promiscuity

or questionable bipaternity - to aim for the highest W-value
possible so as to eliminate doubts arising from a low rea-

listic prior.

Most German experts as well as those in other German-spea-
king countries have regarded Essen-Mdller’s W-value as the
most valuable of all possible serostatistical parameters
for at least the past twenty vears. In 1966 a survey was
conducted among 111 German experts (7); 75% replied, and
of these 80% used the Essen-Mdller plausibility. Only one
used the exclusion probability. In another survey conduc-
ted this year - 19 years later (8) - 98,5% of the respon-
dents use the Essen-MOller plausibility. Only one regards

the exclusion chance as sufficient.

It is unlikely that the practice of twenty vears and more
- which has moulded the practice of justice in this field
right up to the German Supreme Court - will change in Ger-
many in the future. The serostatistical probability of
kinship will continue to be determined in accordance with
the principle of Essen-Mdller, and in this form will be
reflected in the Court’s judgements.



458

REFERENCES :

1. Essen-M8ller, E.; Die Beweiskraft der Ahnlichkeit im
Vaterschaftsnachweis; theoretische Grundlagen. Mitt.
Anthrop. Ges. (Wien) 68 (1938), 9-53

2. Conradt, J.: Serostatistische Abstammungsbegutachtung:
Ein Algorithmus filir Verwandtenf&lle und das Daten-
und Programmsystem PAPS. Inaug.-diss. (Hum.-biol.)
Marburg 1983

3. Schulte-Mdnting, J.; K. Hummel: Uber die Berechnung
der Vaterschaftswahrscheinlichkeit bei F&llen mit mehr
als einem im Blutgruppengutachten nicht ausgeschlosse-
nen Mann. 1. Mitteilung: Theoretische Grundlagen.

Z. Immun.-Forsch. 138, 295-298 (1969)

4. Glirtler, H.: Principles of blood group statistical
evaluation of paternity cases at the University Insti-
tute of Forensic Medicine, Copenhagen, Act. Med. leg.
et Soc. 9, 83-91 (1956)

5. Weber W.: private comm.

6. Hummel, K.: Biostatistical Opinion of Parentage. Vol.II,

p-191 ff., G. Fischer, Stuttgart 1973

7. Hummel, K.: Die Anwendung des biostatistischen Vater-
schaftsnachweises durch die Blutgruppengutachter der
BRD. Ergebnis einer Rundfrage. Dt. Z. ges. gerichtl.
Med. 61, 37-40 (1967)

8. Hummel, K.: Not yet published



