From Department of Legal Medicine, University of Tokyo (Tokyo Japan)
Director, Prof. Shokichi Ueno

Probability of Paternity in Rh Blood Groups
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Essen-Moller (1938) derived the so-called Essen-Moller’s formula from Bayes’
theorem for the probability of paternity. Since this formula was developed a number
of articles on the same problem have been published. These are concerned with the
following three aspects: The first deals with analyses of the mode of inheritance of
individual characters and derivation therefrom of the X and Y values of the Essen-
Moller’s formula. The second is concerned with application of this method for
practical cases and statistical analyses of data obtained for estimation of the grade
of fitness of the theoretical values to practical cases (Wichmann & Tuppa, 1954).
The third is concerned with discussions on the methodological problems related
to Essen-Moller’s formula, which require very careful use of the method for practical
purposes (Ludwig & Wartmann, 1952; Ludwig, 1954/55).

Essen-Moller explained the principle of the method as applied to two geneti-
cally distinct characters, one that follows Mendelian laws like the blood groups and
the other which does not. The example used by him for the former is the probability
of paternity of ABO blood groups.

A number of studies have been made on the probability of paternity concerning
blood groups. For instance, Komatu (193g9) obtained the probabilities for ABO,
MN, Qq + blood groups and S system and their values in the Japanese, and advanced
further a general theory on the probability of paternity (1952). Elbel & Sellier (1955)
presented the tables for the calculation of Essen-Moéller’s formula for A;A,BO, MN,
P and Rh *lood groups. For Rh blood groups probabilities of paternity of three
systems, Cc, Dd and Ee, were obtained separately. Similar tables were procured for
Rh blood groups in the Japanese population by Uetake & Yokoyama (1954). It is
necessary to keep in mind that the hereditary traits should be genetically indepen-
dent from each other for application of the Essen-Moller’s formula. Linked characters
cannot be treated as independent and must be treated as a unit. According to
Fisher (Race & Sanger, 1954) the three allelomorphs of Rh blood groups, Cc, Dd and
Ee, are located on the same chromosome. Their linkage is very close and the crossing
over is assumed to be very rare. Therefore, these three allelomorphs may be taken as
one hereditary unit for the present purpose. Consequently, the units used for cal-
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culation of Essen-Moller’s formula are chromosomes on which these allelomorphs
are located and not the individual genes, G, ¢, D, d, E and e.

If we are to apply the table derived by Elbel & Sellier or by Uetake & Yokoyama
to calculate the probability of paternity with Essen-Moller’s formula (1), we must
use only one of the following three formulas (2), (2) and (2"').

I
Probability of paternity = ————;
fy ob paterity = o )
X
Y _ Y, Y Y Ya (2>
X Xy Xy Xee Xp
Y Y. Y Y
Py a— — pd -2, (2")
Xl X2 XDd Xn .
Y Y. Y, Y.
or — L _2 _F¢ "B (2"
X, X, " Xge  Xp
where Y/X stands for the combined critical value and Yy/X; (j=1, 2, ..., Gc or

Dd or Ee, ..., n) for the critical value of individual characters. If we make use of
only one of these three systems, the other two will be excluded from calculation, even
though they are all immunologically tested, because the latter systems always link
with the former and are not genetically independent from each other. Therefore,
it is not correct to use the following formula,

Yoc Yod Yee Yp
" Xee Xod | Koo Xy

L2
X

(3)
2

Selection of one among three formulae should be made before results of testing of Rh
blood groups become clear so that selection is made free from influence of the results.
Therefore applications of the tables prepared by Elbel & Sellier and by Uetake &
Yokoyama are limited due to the fact that the three systems are to be handled sepa-
rately. If, on the other hand, chromosomes are treated as hereditary units, three
systems can be used for the calculation at the same time and the grade of exactness
or fitness is increased. Calculations in this method are more complicated than when
the tables procured by those authors are used. Probabilities of paternity for all theo-
retically possible mother-child-father combinations are so complicated that it is desi-
rable to divide the table into probabilities one each for H, K and Y. H (or H' or H")
stands for the probability of mother-child-father combination, K (or K" or K") for
that of mother-child combination and Y or (Ph-n) for the frequency of Ph-n (phe-
notype represented by class number n). .

A number of different chromosomes are known to be concerned with Rh blood
groups and some of them are found frequently while others only rarety in the popu-
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lation. Fort he sake of simplification six common genes G, ¢, D, d, E and e and eight
chromosomes containing them are used in this paper. Frequencies of these chromo-
somes are denoted as s, t, u, v, w, x, y and z. The eight chromosomes and their fre-
quencies are given in Table I. Although very rare chromosomes such as GdE and
CDE are considered to be almost absent, these are not omitted from calculation.
Since the tables presented herein include calculations for chromosomes which appear
to occur but rarely, as far as known to date, these tables can be applied to all popula-
tions with different chromosome frequencies. From these eight chromosomes thirty
eight different kinds of genotypes are theoretically expected, of which eight are homo-
zygous while other twenty eight are heterozygous individuals.

For calculation of probabilities of paternity the following assumptions are made:

1. Chromosome distributions are in the state of equilibrium.

2. Marriage of parents is at random.

3. Mutations of Rh genes and crossing over of chromosomes are negligible.

4. Selections due to the incompatibility of Rh blood groups between mothers
and children are also negligible.

Method

Principle for calculation of the probability of paternity in Rh blood groups ad-
vanced by the author was already communicated briefly elsewhere (1955). The
principle will be reiterated in details below.

1. Cases where five anti-sera (anti-C, -D, -E, -c, -e) are used for testing:

When these five anti-sera are used, thirty six genotypes may be classified into
eighteen phenotypes. Table 2 shows the class numbers of these phenotypes in the
first column, and the relation between phenotypes and corresponding genotypes in
the second and third columns. The frequency of each phenotype can be obtained
by chromosome counting as shown in the fourth column of the table.

Now, a table for H, the mother-child-father combination, is constructed as fol-
lows: Since a series of thirty six different genotypes are made of combinations of
eight different chromosomes, 1296 (36 x 36) different matings are expected theore-
tically. Among them 36 matings are identical in genotype. Thus squaring the fre-
quencies of all genotypes, probabilities of all possible mother-father combinations
are obtained.

Taking into account the genetics of Rh blood groups types and proportions of thé
offsprings from each mating can be figured out. Furthermore from the probabilities
of mother-father combinations the probabilities of mother-father-child combinations,
which is equal to that of mother-child-father combinations represented by H can be
calculated. For instance, if the genotypes of mother and father are cDE/cdE (Ph-5)
and CDe/cde (Ph-8), respectively, the product of the frequencies of the two genotypes
indicates the probability for this mating.

uw X st = stuw.

From this mating four different genotypes, cDE/CDe (Ph-11), cDE/cde (Ph-6),
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c¢dE/CDe (Ph-11) and cdE/cde (Ph-3), are expected in the offspring with the same
probability, 1/4 stuw. Thus the probabilities are obtained for all mother-child-father
genotype combinations.

As Table 2 shows Ph-5 consists of two different genotypes, cDE/cDE and cDE/
cdE; Ph-8, of three, CDe/cDe, CDe/cde and cDe/Cde; and Ph-6, of three, cDE/cDe,
cDE/cde and cDe/cdE, in' the phenotype combination, where mother, child and
father belong respectively to Ph-5, Ph-6 and Ph-8, some different kinds of mother-
child-father genotype combinations are contained. Let the probability of these phe-
notypes combination be represented by H;.g.q, then it will be given by the sum of
probabilities for all genotype combinations and the following series are obtained:

mother child father probability
Ph-g Ph-6 Ph-8 of genotype combination
cDE/cDE — cDEjcDe — CDe/cDe su?v
cDE/cDE —  cDE/cde — CDe/cde stu?
cDE/cDE — cDE/cDe —  ¢De/Cde uvx
cDE/cDe suvw
cDE/cdE e g cdE/cDe g — CDefcDe suvw
c¢DE/cdE — cDE/cde — CDe/cde stuw
cDE/cDe uvwx
cDE/cdE _ g cdE/cDe g —  cDe/Cde avwx

2 = Hj.gq = uvw(s+ x) + u(u + w)(st + sv + vx)

In the same way all probabilities for Hj.m.n, where mother, child and father belong
respectively to Ph-1, Ph-m and Ph-n, are obtained (see Table g). It is to be noted
here that these quantities are equal if the class numbers 1 and n of Hy.y.n, namely
phenotypes of the mother and father, are mutually replaceable without reference
to the phenotype of the child, m. We have, therefore, abbreviated the table for
Hi.m.n, with the indications for the parts to be referred to instead of the description
of the quantities in detail, if n is smaller than I.

The next step is to obtain the probability of mother-child combination, that is
Ki.m, where phenotypes of mother and child are respectively Ph-1 and Ph-m. This
probability can be obtained by adding the probabilities of all mother-chiid-father
combinations represented by Hj.m.n, of which 1 and m correspond tot hose of Ky,
without reference to n, phenotype of the father. Then, we shall illustrate the proce-
dure to obtain K;.;m, using K;., as example. As K;.q is built of the probabilities of all
mother-child-father combinations of which mother and child belong respectively
to Ph-5 and Ph-6, it will be calculated by adding the series of Hy.m.n in Table 3,
as seen in the table of the next page.

Similarly probabilities for all mother-child combinations in K}.j., can be obtained
and these are shown in Table 4. The probability of any pair of mother and child
is equal to that of the pair obtained by interchanging the mother and the child in the
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mother child father Hj.mn probability of combination

Ph-1 H;.¢q t2uag
Ph-2 H;.4.5 tuvay + uvay(ay + w)
Ph-3 H;.q.5 tuwag

Phs — Ph6 — Ph-6 H;.5.6 uvwag + uagf,
Ph-7 H;.q., tuxag
Ph-8 Hg.g.5 uvwa; + udgfy
Ph-g H;.q.q tuzag
Ph-11 Hypy uvwa, + uasfs

2 Himan = Ky = uvw + u(t + v)(u + w)

original pair, that is Kj.;m = Ky It is noteworthy that this symmetry is not acci-
dental, but essential (Komatu, 1951).

Quantity for X in Essen-Moller’s formula is given by dividing Hi.jm.n by Ki.m. On
the other hand, as quantity for Y in the same formula, the frequency of Ph-n observed
in the population and denoted by (Ph-n), is used. Consequently, we get the proba-
bility of paternity in Rh blood groups from Essen-Moller’s formula (1) when mother,
child and putative father belong to Ph-l, Ph-m and Ph-n respectively, as follows:

I I

Y (Ph-n) . Ky.qp (4)
1 4+ — 14—
H1~m-n
where critical value is
Y (Ph-n).Ky.;n ,
P T — )
1-m-n-

2. Cases where four anti-sera (anti-C, -D, -E, -c) are used for testing:

By using these four anti-sera, twelve different kinds of phenotypes may be recogn-
ized in Rh blood groups, and class numbers of these phenotypes are indicated by
Ph-1’, Ph-2’, ..., Ph-12’. Table 5 shows the relation between these phenotypes and
their genetical constitutions and their frequencies represented by chromosome fre-
quencies. In this table we can recognize that Ph-1’, Ph-2’, Ph-5’, Ph-6’, Ph-g’, Ph-10’
are quite identical with Ph-1, Ph-2, Ph-7, Ph-8, Ph-13, Ph-14, respectively, in their
genetical constitutions; but that each of other phenotypes primed is constructed of
two phenotypes not primed, that is, Ph-3’, Ph-4’, Ph-7’, Ph-8’, Ph-11’ and Ph-12’
correspond respectively to Ph-g + Ph-4, Ph-5 + Ph-6, Ph-9 4+ Ph-10, Ph-11 +
Ph-12, Ph-15 + Ph-16 and Ph-17 + Ph-18.

In this case also, to obtain the probability of paternity, the tables for Hy'.m".n’
and K;".;n" corresponding to those for Hj.m.n and Ky, as stated in the last case must
be prepared. It is, however, convenient for the present calculation to prepare the
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table for K,'.;p" first instead of Hy .n".n". Ki’.m’, which reveals the probability of mo-
ther and child combination who belong to Ph-l’ and Ph-m’, respectively, can be
obtained by adding the probabilities of all mother-child combinations represented
by Ki.m, of which 1 and m may be included in 1’ and m’ by referring the collation
given in Table 5. For example, as Ph-4’ is composed of Ph-5 + Ph-6, and Ph-8’
of Ph-11 4 Ph-12, that, if we consider the combination of mother belonging to Ph-4’
and child belonging to Ph-8" the probability of such combination, namely K,".g’,
will be calculated from Table 5 as the sum of four Ki.;, as follows:

Koo = Koy + Kopp + Koy + Koo (5)

If each primed phenotype of mother, child and father, 1’, m’ and n’, consists of
one non-primed phenotype only, Hj'.n".n" standing for the probability of combina-
tion of these three members will be equal to the value for Hy.j.n, of which 1, m and n
correspond to ', m’ and n’. On the other hand, if at least one among mother, child
and father consists of two non-primed phenotypes, Hy".".n” would be a sum of more
than two probabilities represented by Hy.m.n. Hi’.m’.n” is then the sum of all Hym.n
selected from Table g and to be included in it, as in the case of K;’.,” composed of
several Kj.pm.

For example, let us take the mother-child-father combination, whose phenoty-
pes belong respectively to Ph-4', Ph-8" and Ph-8’. In this case, as K,'.¢" illustrated
above as an example (5) gives all possible combinations of mother and child possess-
ing non-primed characters, it is possible now to refer to Table g for the parts to
be picked out, where mother and child belong respectively to Ph-5 and Ph-11, Ph-j5
and Ph-12, Ph-6 and Ph-11, and Ph-6 and Ph-12. Taking from each of these four
parts in this table, the combinations in which fathers’ phenotypes belong to Ph-8’,
that is, Ph-11 and Ph-12, we can get all mother-child-father combinations, proba-
bilities of which are represented by Hj.m.n to be included in H,'.;".s". Details of cal-
culation are as follows:

mother child father Hi.ma probability of combination
Ph-j5 Ph-11 Ph-11 H;. suwdg + uagf,

Ph-5 Ph-11 Ph-12 Hpp00 zero

Ph-5 Ph-12 Ph-11 Hj001 uwya, + uogfs

Ph-5 Ph-12 Ph-12 H;. 0010 uwyag + uagfy

Ph-6 Ph-11 Ph-11 Hgpg u?xa, + vizay + Py(suz + ya,)
Ph-6 Ph-11 Ph-12 Hg. 110 uvzag + yogf,

Ph-6 Ph-12 Ph-11 Hypnn uvza, + yagf,

Ph-6 Ph-r2 Ph-12 Hg9010 uza, + yo,f,

2 Hyma = H/4 = suwag + uggf, + uwya, + ... + uza, + ya,f,.

Thus the probability of H,'.s".s" is the sum of partial probabilities. The phenotype
combination which may be represented by H;.;;.1, is not listed in Table 3, because
a combination between mother, child and father would not appear unless a doubt
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exists about the paternity of both parents. For this reason probability revealed by
H;.;112 is equal to zero.
Then the probability of paternity in the present case where the putative father
belongs to Ph-n’ is
1
(Ph-n") . Ki'.;m’ (6)

’ 7 7’
Hl ‘m n

Therefore, that of the case, in which mother, child and putative father belong res-
pectively to Ph-4’, Ph-8’, Ph-8’, will be:

1

st(u—i—w)—i—y(t—i—u—i—v—}—w)z gs(t—i—v)+25(u+w)—}-y(t—|—u+v—{—w)z-
t+u+v+w 2 2s(u+w) +y(t+Fu+v-+w g

(where x = z = zero) (6"

T+

As shown in this calculation without using anti-e serum, we shall be able to re-
cognize the fact, that if one anti-serum is reduced from five testing anti-sera, it will
take more complicated work to calculate the probability of paternity, and for this
reason it can be said that decrease of the number of anti-sera used, increases gene-
rally complexity in calculation of the probability. This is true also in the next
level of testing with three anti-sera.

3. Cases where three anti-sera (anti-C, -D, -E) are used for testing:

If three antisera are used, Rh blood groups might be classified into eight pheno-
types (Ph-1"’, Ph-2”, ..., Ph-8""). Table 7 shows the relation of these phenotypes
and their genetic constitutions. These double primed phenotypes consist of one, two
or four non-primed phenotypes respectively. Also the probability of paternity in
this level of testing may be calculated in the same way as stated in the last level of tes-
ting with four anti-sera. Now, let us denote the combined probability of mother
and child by K;".n"" and that of mother, child and father by Hy"..y"".n"”". Ki”.;m"’ is,
like Ki'.;m’, composed of one or more probabilities represented by K., and the rela-
tions between them are listed in Table 8.

The process to obtain the probability of paternity in this level of testing is illu-
strated with an example, where mother, child and father belong respectively to Ph-6",
Ph-8"" and Ph-8”. From Table 8 K;".;" is found to be:

K¢’ = Kgpp + Kgus + Kin + Kyas (7)
Therefore, considering such construction of Ki”..,’" we can obtain H;”.;,"".n"’ from
) 1

Table 3. If father’s phenotype is Ph-8'" in this example, Hg".s".s'" would be the
sum of individual probabilities represented by Hj.m.n and derived from Table 3.
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mother ‘ child l _ father H probability
Ph-6" Ph-8” Ph-8” men of combination
| \
Ph-11 Hgpyn s*wa, + vizo,+ B, (ug, + yay)
Phor1 3 Ph-12 Hgq12 swya, + uvza, + f; (B + uy)
Ph-8 Ph-15 Hypp1s svza; + yaify
Ph-16 Hg.1116 vyza, + ya.f,
Ph-11 Hg.5.01 svzay, + yasfy
i Phors 5 Ph-12 Hg.i510 suza, + yasf;
Ph-15 Hg15.15 s*zay + yo by
| Ph-16 Hy.15416 syza, + youfy
Ph-11 Hyp1 = Hyprrna suxa, —+ sa,f,
Phor1 Ph-12 Hyn1e = Hignens suxay -+ sayffg
Ph-14 Ph-15 Hig145 zero
Ph-16 Hyyi016 zero
Ph-11 Hygqsn = Hygsna sxyay + soyf;
l Ph15 Ph-12 Hip1512 = Higers1 sxyag + safg
Ph-15 Hys515 sxya; -+ sayfiy
Ph-16 H,4q516 sxyu, + syay (a4 + z)

ZHiim.n = Hy"".§" = s?wa, + viza; + B (uay + yap) + swya, + ...
+ sxya, + sya; (a4 + 2).

If the disputed father belongs to Ph-n"" and the frequency of Ph-n"" in the popu-
lation represented by (Ph-n'’), the probability of paternity in this case is derived from
the following formula:

1
(Ph-n") . K{”.m"* (8)
I + Hl,l,m,,,n/,

Thus if the phenotypes of mother, child and putative father belong to Ph-6", Ph-8"
and Ph-8" respectively, the probability of paternity is obtained from the following
formula
I
+ (Ph_8//) . Ksl/.sll (8/)
Ly s
HG//.BI/.sl/

4. Gases where other levels of testing are used:

There may be many other cases where the kinds of anti-sera used in Rh blood
grouping tests are not identical to those of the cases stated above, as in cases tested
with anti-C, -D, -E and -e, or with anti-C, -D and -c, or with anti-C and -D, etc.
In these cases, we can calculate the probability of paternity by the way similar to
those already explained. To prepare tables for testing these levels, it is necessary to
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rearrange the tables presented in this paper for the purpose of obtaining the quanti-
ties corresponding to K and H.

In cases in which only one anti-serum or two anti-sera, which react with the anti-
gens allelomorphic to each other, as anti-C and anti-c or anti-E and anti-e, are used
for the testing, there is no need to calculate the probability of paternity by the me-
thod presented here starting from Tables 1, 2, § and 4. In such cases the tables
which were derived by Elbel & Sellier, and Uetake & Yokoyama are available and
simple formulas, (2) or (2") or (2”’) are available instead of formula (4).

Summary

A method of calculating the probability of paternity, based upon Bayes’ theorem,
for Rh blood groups has been developed. Tables have been prepared for calculation
of the probability of paternity for the most common levels of testing, i.e., with five
anti-sera (anti-G, -D, -E, -c, -e), with four (anti-C, -D, -E, -c) and with three (anti-C,
-D, -E). The same probabilities at other levels of testing can be calculated by applying
the method and tables presented in this paper. Since the tables presented herein
include calculations for chromosomes which appear to occur but rarely as far as
known to date, these tables can be applied to all populations with different chromo-
some frequencies.

The author wishes to thank Prof. S. Ueno, University ot Tokyo, and Prof. Y. Ko-
matu, Tokyo Institute of Technology, for helpful advices which they have given in
the present study.
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Tab. 1 - Frequency of chromosome
(From Race and Sanger, 1954)

CDe = Rl cdE = r”

=s = w

cde =1 =1t Cde =1 = x

¢cDE = R? = u CDE = RZ =y

cDe = RO =v CdE =1r¥ =2z

Tab. 2
Phenotype tested
with 5 antisera
Genotype Frequency of phenotype
Anti-
CDEc e

Ph-1 _— cde/cde t2
Ph-2 -+ —4+ + cDe/cde  cDefcDe viat + v)
Ph-3 —_ 4 4+ + cdEjede 2tw
Ph-4 _—— 4 — cdE/cdE w?
Ph-5 —+ + + — cDE/cDE cDE/cdE u(u + 2w)
Ph-6 — 4+ 4+ + + cDE/cDe c¢DEj/cde cDe/cdE 2(tu + uv + vw)
Ph-y + —— 4+ + Cde/cde 2tx
Ph-8 + 4+ — 4+ + CDe/cDe CDefcde c¢De/Cde 2(st + sv + vx)
Ph-g + —+ 4+ + cdE/Cde CdE/cde 2(tz + wx)
Ph-10 + — 4+ 4+ — CdE/cdE 2WZ
Ph-11 + + + -+ + CDe/cDE cDe/CDE CDe/cdE 2(su + sw + ty + ux + vy + vz)

cDE/Cde CDE/cde CdE/cDe
Ph-12 + 4+ + + — c¢cDE/CDE ¢dE/CDE CdE/cDE 2(uy + uz 4 wy)
Ph-13 + — 4+ Cde/Cde x?
Ph-14 + + ——+ CDe/CDe CDe/Cde s(s + 2x)
Ph-15 + 4+ +—+ CDe/CDE Cde/CDE CdE/CDe 2(sy 4 sz + xy)
Ph-16 + 4+ —— CDE/CDE CdE/CDE y(y + 22z)
Ph-17 G+ — 4+ —+ CdE/Cde 2XZ
Ph-18 + - —— CdE/CdE z?

330

https://doi.org/10.1017/51120962300019338 Published online by Cambridge University Press


https://doi.org/10.1017/S1120962300019338

Okajima M.: Probability of Paternity in Rh Blood Groups

Tab. 3 - Probability of mother-child-father combination (Hj.m.n)

I, m and n
of Hj.y.n which

1, m and n
of Hy.qp.n which

Probability . Probability
reveal pheno- of mother-child-father reveal pheno- of mother-child-father
types of mother, combination types of mother, combination
child and father child and father
I m n Il m n
1 1 1 t4 I 9 10 t2wz
I 1 2 t3v I 9 1II tivz
I 1 3 tiw 1 g 12 t?uz
1 1 6 t?u 1 9 15 st?z
117 t3x 1 9 16 t?yz
1 1 8 st? 1 9 17 t¥xz
1 1 g t3z 1 9 18 t2z2
S S § 4 3y I 11 II tiya,
1 2 2 t2va, I 1112 t’yag
1 2 6 t2vag I 11 I5 tya,
1 2 8 t2vay 1 11 16 tiya,
I 2 11 tivay 2 1 1 =1 1 2
1 3 3 tw 2 1 2 t2v?
13 4 t2w? 2 1 3 tivw
I 3 5 t2uw 2 1 6 t?uv
1 3 6 t3vw 2 1 7 t2vx
I 3 g t2wx 2 1 8 st2v
I 3 10 t2wz 2 1 9 tivz
1 3 11 st’w 2 1 II tivy
1 3 12 tZwy 2 2 1 =1 2 2
1 6 3§ tua, 2 2 2 viay(ay + 2t)
1 6 6 t2ua, 2 2 3 tvwa,
1 6 11 tua, 2 2 6 tviay + vayfl,
1 6 12 t2uay 2 2 7 tvxa,
177 t3x 2 2 8 tvia, + vayf;
1 7 8 tivx 2 2 9 tvza,
1 7 9 t2wx 2 2 II tvia, + vayfs
I 7 It t2ux 2 3 3 t2vw
1 7 13 t2x2 2 3 4 tvw?
I 7 14 st2x 2 3 5 tuvw
I 7 15 t2xy 2 g3 6 tviw
17 17 t2xz 2 3 9 tvwx
1 8§ 8 st2a, 2 3 10 tvwz
1 8 11 st2ay 2 3 11 stvw
1 8 14 st2ay 2 3 I2 tvwy
1 8 15 st2ay 2 6 3 tvway
1 9 9 t%z 2 6 4 vw3a,
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Tabl. 3 - (continued)

l, m and n I, m and n
of Hy-;on which Probability of Hi.mn which Probability
reveal pheno- of mother-child-father reveal pheno- of mother-child-father

types of mother, combination types of mother, combination
child and father child and father

] m n 1 m n

2 6 5 tuva, + uvay(ag + w) 2 11 18 vzia,

2 6 6 tuva, + vayf, 3 1 1 =1 1 3

2 6 g VWXQy 3 1 2 =2 1 3

2 6 10 VWZal, 3 1 3 t2w?

2 6 11 tuva, + vayf, 3 1 6 t*uw

2 6 12 tuva, + vayf 3 1 7 t2xw

2 7 7 t2vx 3 1 8 stiw

2 7 8 tvix 3 1 g t2wz

2 7 9 tvwx 3 1 11 tiwy

2 7 11 tuvx 3 2 2 =2 2 3

2 7 13 tvx? 3 2 6 tvwa,

2 7 14 stvx 3 2 8 tvway

2 7 15 tvxy 3 2 II tvway,

2 7 17 tvxz 3 3 1 =1 3 3

2 8 7 tvxa, 3 3 2 =2 3 3

2 8 8 stvay + vafy 3 3 3 2t?w?

2 8 g vWXQ, 3 3 4 tw?

2 8 11 stvag - vagf, 3 3 5 tuw?

2 8 13 vx2da, 3 3 6 tw(tu 4 vw)

2 8 14 stvay - svay(ay + x) 3 3 7 t2wx

2 8 15 stva, + vayfs 3 g 8 st2w

2 8 17 VXZdy 3 3 9 tw(tz + wx)

2 9 9 t2vz 3 3 10 twiz

2 9 1I0 tvwz 3 3 1I tw(sw 4+ ty)

2 9 II tviz 3 3 12 tw?y

2 9 1I2 tuvz 3 4 3 t2w?

2 9 15 stvz 3 4 4 tw3

2 g 16 tvyz 3 4 5 tuw?

2 9 17 tvxz 3 4 6 tvw?

2 g 18 tvz? 3 4 9 twix

2 11 9 tvzd, 3 4 10 twiz

2 II 10 vWza, 3 4 II stw?

2 11 11 tvya, + vayfs 3 4 12 twy

2 11 12 tvyay + vayfs 3 5 5 tuwag

2 11 15 tvyay -+ vayfy 3 5 6 tuwa,

2 11 16 tvya, + vyag(a, + z) 3 5 II tuway

2 Ir 17 VXZUgy 3 5 12 tuwa,
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Tab. 3 - (continued)

1, m and n
of Hj. ;m.n which

I, m and n
of Hy.jp.n which

Probability Probability

reveal pheno- of mother-child-father reveal pheno- of mother-child-father
types of mother, combination types of mother, combination
child and father child and father

Il m n 1 m n

3 6 2 =2 6 3 3 10 18 twz?

3 6 5 tuwag 3 11 8 stwaty

3 6 6 tuwa, + tvwag 3 11 II stwag + twya,

3 6 8 tvway 3 11 12 twyag

3 6 11 tuwa; -+ tvway 3 11 14 stwa,

3 6 12 tuwa, 3 11 15 stwa, + twya,

3 7 7 t2wx 3 11 16 twyay

3 7 8 tvwx 3 12 II twyda,

3 7 9 twix 3 12 12 wya,

3 7 11 tuwx 3 12 15 twya,

3 7 13 twx? 3 12 16 twyay,

3 7 14 stwx 4 3 1 =1 3 4

3 7 15 twxy 4 3 2 =2 3 4

3 7 17 twxz 4 3 3 =3 3 4

3 8 8 stwd, 4 3 6 tuw?

3 8 11 stwag 4 3 7 txw?

3 8 14 stway 4 3 8 stw?

3 8 15 stway 4 3 9 twiz

3 9 7 t2wx 4 3 1I twly

3 9 8 |tvwx 4 4 3 =3 4 4

3 9 9 |tw(z+wx) 4 4 4 | W

3 g I0 twiz 4 4 5 uw?

3 9 II tw(ux 4 vz) 4 4 6 vw?

3 9 12 tuwz 4 4 9 wix

3 9 I3 twx? 4 4 10 wiz

3 9 14 stwx 4 4 11 sw?

3 9 15 | tw(sz +xy) 4 4 12 | Wy

3 g 16 twyz 4 5 5 uw?ag

3 9 17 2twxz 4 5 6 uwia,

3 g9 18 twz? 4 5 11 uw2a,

3 10 9 t2wz 4 5 12 uw?a,

3 10 10 tw?z 4 6 2 =2 6 4

3 10 II tvwz 4 6 6 vwiag

3 10 12 tuwz 4 6 8 vwia,

3 10 15 stwz 4 6 11 vwia,

3 10 16 twyz 4 9 7 twix

3 10 17 twxz 4 9 8 vw2x

23 — A. Ge. Me. Ge. - Vol. VII
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Tab.- 3 - (continued)

l, m and n ) ], m and n
of Hj.j.n which Probability of Hy.m.n. which Probability
reveal pheno- of mother-child-father reveal pheno- of mother-child-father

types of mother, .. types of mother, ..
child and father combination child and father combination

1 m n ]l m n

4 9 9 wix 5 4 12 uwly

4 9 11 uw?x 5 5 3 =3 5 5

4 9 13 | wik? 5 5 4 =4 55

4 9 14 |swx 5 5 5 | ulaglag+ 2w)

4 9 15 | wiy 5 5 6 | utway + uaf,

4 g 17 w2xz 5 5 9 uwxdag

4 10 9 twiz 5 5 10 uwzday

4 10 10 wiz 5 5 II ulwa; + uasf,

4 10 11 vwiz 5 5 12 uwa, + uagf

4 10 12 uw?z 5 6 1 =1 6 5

4 10 15 swiz 5 6 2 =2 6 5

4 10 16 wiyz 5 6 3 =3 6 35

4 10 17 w2xz 5 6 6 uvwag + uagf,

4 10 18 w2z? 5 6 7 tuxag

4 11 8 swla, 5 6 8 uvway + uagf,

4 11 11 swlag 5 6 g9 tuzag

4 11 14 swlay 5 6 11 uvwa, + uayfy

4 I1 15 swia, 5 9 7 tuwx

4 12 11 wiya, 5 g 8 uvwx

4 12 12 wiyas, 5 9 9 uw2x

4 12 15 wiya, 5 9 I1 u?wx

4 12 16 wiyay 5 9 13 uwx?

5 3 1 =1 3 5 5 9 14 suwx

5 3 2 =2 3 5 5 0 15 | uwxy

5 3 3 =3 35 5 9 17 uwxz

5 3 6 tuw 5 10 9 tuwz

5 3 7 tuwx 5 10 10 uw?z

5 3 8 stuw 5 I0 II uvwz

5 3 g tuwz 5 10 12 u’wz

5 3 II tuwy 5 10 15 suwz

5 4 3 =3 4 5 5 10 16 uwyz

5 4 4 =4 4 5 5 1o 17 uwxz

5 4 5 u?w? 5 10 18 uwz?

5 4 6 uvw? 5 11 7 tuxag

5 4 9 uw2x 5 11 8 suwda, + uagf,

5 4 10 uw?z 5 I1I g uUwxdg

5 4 11 suw? 5 II 11 suwag + uagf,
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Tab. 3 - (continued)

, mand n I, m and n

of Hi.m.n which Probability of Himxn which Probability
reveal pheno- of mother-child-father reveal pheno- of mother-child-father
types of mother, combination types of mother, combination
child and father child and father

Il m n 1 m n

5 II 13 ux2ag 6 3 10 tuwz

5 11 14 suwa, + suag(a, + x) 6 g 11 tw(su + vy)

5 11 15 suway + uagfy 6 3 12 tuwy

5 11 17 UXZdg 6 4 3 =3 4 6

5 12 9 tuzag 6 4 4 =4 4 6

5 12 10 uwzds 6 4 5 =5 4 6

5 12 11 uwya, + uayfy 6 4 6 2w?

5 12 12 uwyag + uayfy 6 4 9 vwix

5 12 15 uwyay + uagfl 6 4 10 vwiz

5 12 16 uwya, + uyag{a, + z) 6 4 11 svw?

5 12 17 uxzdg 6 4 12 vwly

5 12 18 uz2ay 6 5 3 =3 §5 6

6 1 1 =1 1 6 6 5 4 =4 5 6

6 1 2 =2 1 6 6 5 5 =55 6

6 1 3 =3 1 6 6 5 6 uvwa, + uayf,

6 1 6 t?u? 6 5 g9 UWXt,

6 1 7 t?ux 6 5 10 UWZUy

6 1 8 st?u 6 5 11 suwa, + uayfy

6 1 g ttuz 6 5 12 uwya, + ua,f,

6 1 11 t2uy 6 6 1 =1 6 6

6 2 1 =1 2 6 6 6 2 =2 6 6

6 2 2 =2 2 6 6 6 3 =3 6 6

6 2 3 =3 2 6 6 6 4 =4 6 6

6 2 6 tuvag + vayf, 6 6 5 =5 6 6

6 2 7 tvXag 6 6 6 tusa, + veway + (g + uv)

6 2 8 stvag + va,f, 6 6 7 tuxa,

6 2 9 tvzag 6 6 8 stua, + v,y

6 2 11 tvyd; + va,f, 6 6 9 tuza, + vwxog

6 3 1 =1 3 6 6 6 10 VWZa,

6 3 2 =2 3 6 6 6 11 svway + tuya, + By(uay + vay)

6 3 3 |=3 36 6 6 12 | vwyas + uaf,

6 3 4 |=4 336 6 7 7 jthux

6 3 5 =5 3 6 6 7 8 tuvx

6 3 6 2tuvw 6 7 9 tuwx

6 3 7 tvwx 6 7 11 tu?x

6 3 8 stvw 6 7 13 tux?

6 3 9 tw(ux + vz) 6 7 14 stux
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Tab. 3 - (continued)

I, mand n L, m and n

of Hi-mn which Probability of Hi.mn which Probability
reveal pheno- of mother-child-father reveal pheno- of mother-child-father
types of mother, combination types of mother, combination
child and father child and father

Il m n l m n

6 7 15 tuxy 6 11 14 suxa, + soyfl,

6 7 17 tuxz 6 11 15 svzag + uxyd, + B,(Bs + sy)

6 8 7 tvxag 6 11 16 vyzas + yauf,

6 8 8 vixag + sayfy 6 11 17 xz(f, + uv)

6 8 9 VWX 6 11 18 vziag

6 8 11 uvxag + sagf, 6 12 ¢ tuza,

6 8 13 vx2ay 6 12 10 uwza,

6 8 14 svxag -+ sa;fy 6 12 11 uvza, + yayf,

6 8 15 VXyds + 30,8, 6 12 12 ulzay, + yoyf,

6 8 17 VXZ0lg 6 12 15 suza, + yo,f8,

6 9 7 tvwx 6 12 16 uyza, + yauf,

6 9 8 viwx 6 12 17 uxza,

6 9 9 vwix + tPuz 6 12 18 uzia,

6 9 10 tuwz 7 1 1 =1 1 7

6 9 1I uv(tz + wx) 7 1 2 =2 1 7

6 g9 12 tu’z 7 1 3 =3 1 7

6 9 13 vwx? 7 1 6 = 1 7

6 9 14 SVWX 7 1 7 t2x?2

6 9 15 stuz 4 vwxy 7 1 8 st2x

6 g9 16 tuyz 7 1 9 t3xz

6 g 17 xz{tu + vw) 7 1 II t2xy

6 g9 18 tuz? 7 2 2 =2 2 7

6 10 g9 tvwz 7 2 6 =6 2 7

6 10 10 vwiz 7 2 8 tvxa,

6 10 II viwz 7 2 11 tvxay,

6 10 12 uvwz 7 3 3 =9 3 7

6 10 15 |svwz 7 3 4 =4 3 7

6 10 16 | vwyz 7 3 5 =5 3 7

6 10 17 VWXZ 7 3 6 =6 3 7

6 10 18 vwz? 7 3 9 twx?

6 11 7 tuxad, 7 3 10 twxz

6 11 8 uvxa, + sagfly 7 3 II stwx

6 11 9 tvzag + uwxa, 7 3 12 twxy

6 11 10 VWZdy 7 6 5 =5 6 7

6 11 11 u?xa, + vzag + B4(sas + yay) 7 6 6 =6 6 7

6 11 12 uvzag + yagf, 7 6 11 tuxa,

6 11 13 ux3ay 7 6 12 tuxa,
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Tab. 3 - (continued)

, m and n L m and n
°£ ;Iéa'l‘”; }:Z :;Ch Probability °feile‘d;“;h::;°h Probability
of mother-child-father o1 mother-child-father

types of mother, .. types of mother, ..
child and father combination child and father combination

Il m n 1l m n

7 7 1 =1 7 7 7 13 8 tvx?

7 7 2 =2 7 7 7 13 9 twx?

7 7 3 =3 7 7 7 13 11 tux?

7 7 6 =6 7 7 7 13 13 tx®

7 7 7 at3x? 7 13 14 stx?

7 7 8 tx(st + vx) 7 13 15 tx%y

7 7 9 tx(tz 4+ wx) 7 13 17 tx%z

7 7 11 tx(ty 4 ux) 7 14 8 stxa,

7 7 13 tx3 7 14 11 stxag

7 7 14 stx? 7 14 14 stxay

7 7 15 | txPy 7 14 15 | stxoy

7 7 17 tx%z 7 15 11 txya,

7 8 2 =2 8 7 7 15 12 txya,

7 8 6 =6 8 7 7 15 15 txya,

7 8 8 tx(f + sv) 7 15 16 txya,

7 8 11 stxag + tvxa, 7 17 9 t2xz

7 8 14 stxay 7 17 10 twxz

7 8 15 stxay 7 17 11 tvxz

7. 9 3 =3 9 7 7 17 12 tuxz

7 9 4 | =497 7 17 15 | stxz

7 9 5 =59 7 7 17 16 | txyz

7 9 6 =69 7 7 17 17 txz

7 9 9 tx(tz 4+ wx) 7 17 18 txz?

7 9 10 2twxz 8 1 1 =1 1 8

7 9 11 tx(sw + vz) 8 1 2 =2 1 8

7 9 12 tx(uz -+ wy) 8 1 3 =3 1 8

7 9 1I5 stxz 8 1 6 =6 1 8

7 9 16 txyz 8 1 7 =% 1 8

7 9 17 tx%z 8 1 8 s2t2

7 g9 18 txz? 8 1 9 st?z

7 11§ =5 11 7 8 1 11 st?y

7 11 6 =6 11 7 8§ 2 1 =1 2 8

7 11 11 tuxa, + txya, 8 2 2 =2 2 §

7 11 12 tuxa, + txya, 8 2 3 =3 2 8

7 11 15 txya, 8§ 2 6 =6 2 8

7 11 16 txya, 8 2 7 =7 2 8

7 13 7 t2x2 8 2 8 stvay + vay B,
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Tab. 3 - (continued)

I, m and n
of Hj.y.n which

Probability

reveal pheno- of mother-child-father
types of mother, combination
child and father

Il m n

8 2 9 tvza,

8 2 11 tvyoy + voufBy

8 3 3 [=3 338

8 3 4 | =438

8 3 5 | =538

8 3 6 =6 3 8

8 3 9 stwx

8 3 10 stwz

8 3 11 s2tw

8 g 12 stwy

8 6 3 |=368

8 6 4 | =4 638

8 6 5 | =568

8 6 6 =6 6 8

8 &) 9 VWXQy

8 6 10 VWzZa,

8 6 11 svway, + uafy

8 6 12 vwyoy + ua,fy

8 7 1 =1 7 8

8 7 2 =2 7 8

8 7 3 |=3 738

8 7 6 | =678

8 7 7 | =778

8 i 8 2stvx

8 7 9 tx(sw + vz)

8 7 11 tx{su 4+ vy)

8 7 13 |stx

8 9 14 s2ix

8 7 15 |stxy

8 7 17 stxz

8 8 1 =1 8 8

8 8 =2 =2 8 8

8 8 3 |=3838

8 8 6 =6 8 8

8 8 7 | =783

8 8 8 s?ta, + vixay + By (B; + sv)

8 8 g stza, + vwxay

I, m and n
of Hy.pm.n which
reveal pheno-
types of mother,
child and father
l m n

Probability
of mother-child-father
combination

O W W WY WO WWOO WOomOweKwE
&)

[o-Je-Ro-R e Jie~Jile v o < e R o= R o BN e Il e BN o BN e Bl c B « < I >~ B e B e e i« i« B« B « e Bl B o< B e~ I = * B « < B o B« B © - Il o s B0 Bl « B« &
-
-

styay + uvxa, + f(saz + va,)
vxiay

svxay + sayffy

vxyay + sagfy

vxza,
=39
= 9
= 9

(o2&
[o=Rlo~Ie 2]

9
st’z + vxiw
wz(st + vx)
sv(tz 4+ wx)
stuz -+ vwxy
sitz

styz

stxz

stz?

= 9 11
= 4 II
=5 1II
=6 11 8

sSWXa, -+ tvza,

wz(f; + sv)

s*way + vizay + By (uoy + yay)
swya, + uvzay + B, (B + uy)
svzay, +-ya By

vyzay + youfy

vXZay

[==Je~ Ko=)

vzia,
=7 13 8
v2x?
vxiw
uvx?
sz
svx?
vx2y
vx?iz
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Tab. 3 - (continued)

I m n and , m and n
of Hy.gp.p which Probability of H"m"‘h‘”h“h Probability
tre"eal fph"’“" of mother-child-father reveal fp e’f’ of mother-child-father
YPes © mother, combination types o mother, combination
child and father child and father
1 m n 1 m n
8 14 7 | =17 148 9 3 2 | =2 39
8 14 8 | svxay +sapff 9 3 3 =3 3 9
9 14 9 | swxa, 9 3 4 | =439
8 14 11| suxay + sagfy 9 3 5 =539
8 14 13 sx2a, 9 3 6 =6 g 9
8 14 14 | stxay, +sqf) 9 3 7 =7 3 9
8 14 15 | sxya, + sa.f; 9 3 8 | =839
8 14 17 SXZdy ’ 9 3 9 2twxz
8 15 9 stza, 9 3 1Io twz?
8 15 10 SWZd, 9 3 II tw(sz + xy)
8 15 11 SVZa, + yaof, 9 3 12 twyz
8 15 12 | suza, + yafhy 9 4 3 | =3 49
8 15 15 | s%zay + youf 9 4 4 | =4 4¢ 9
8 15 16 | syza, + yaf8; 9 4 5 =5 4 9
8 15 17 SXZUly 9 4 b6 =6 4 9
8 15 18 sz2ay 9 4 g wix?
8 17 9 tvxz g 4 10 w2xz
8 17 10 VXWZ 9 4 II swix
8 17 11 v2xz 9 4 12 wixy
8 17 12 uvxz 9 5 5§ =5 5 9
8 17 15 SVXz 9 5 6 =6 5 ¢
8 17 16 vxyz 9 5 II uwxa,
8 17 17 vx?iz 9 5 12 uwxa,
8 17 18 vxz? 9 6 2 =2 6 9
9 1 1 =11 9 9 6 5 =5 6 9
9 1 2 =2 1 g 9 6 6 =6 6 ¢
9 1 3 =3 1 g g 6 8 =8 6 ¢
g 1 6 =6 1 g9 9 6 11 tuza; + vwxa,
9 1 7 =7 1 9 9 6 12 tuzoy,
g 1 8 =8 1 9 9 7 I =1 7 9
9 1 9 |t% 9 7 2 |=279
9 1 1 |tz 9 7 3 | =379
9 2 2 |=2 9 9 7 6 | =679
9 2 6 | =629 9 7 7 |=7709
9 2 8 =8 2 ¢ 9 7 8 =8 7 9
g 2 11 tvzay, 9 7 g 2twxz
9 3 1 =1 3 9 9 7 11 tx{uz + wy)

339

https://doi.org/10.1017/51120962300019338 Published online by Cambridge University Press


https://doi.org/10.1017/S1120962300019338

Acta Geneticae Medicae et Gemellologiae

Tab. 3 - (continued)

I, m and n

of Hy.p.p which

I, m and n
of Hy.m.n which

Probability Probability

reveal pheno- of mother-child-father reveal pheno- of mother-child-father
types of mother, combination types of mother, combination
child and father child and father

1 m n l m n

g 7 13 tx3z 5 10 16 WXyz

9 7 14 stxz 9 10 17 wx?z

9 7 15 txyz 9 10 18 wxz?

9 97 17 txz? 9 11 2 =2 I1 9

9 8 2 | =289 9 11 5 | =5 119

g 8 6 =6 8 ¢ 9 11 6 =6 11 9

g 8 8 =8 8 ¢ 9 11 8 =8 11 9

9 8 1I stzag + vwxay 9 11 11 SWxay +tvza, +tyza, +uwxa,

9 8 14 stza, 9 I1 12 tyzday + uwxd,

g 8 15 stzay 9 I1 14 swxay

9 9 1 =1 9 9 9 11 15 swxa, + tyza,

9 9 2 =2 9 9 g 11 16 tyza,

9 9 3 =399 9 125 =35 12 9

9 9 4 =4 9 9 9 12 6 =6 12 g

9 9 5 =5 9 9 9 12 II tuza; + wxya,

g 9 6 =6 9 g9 9 12 12 tuza, -+ wxya,

9 9 7 =799 9 12 15 WXyay

9 9 8 =8 g 9 g 12 16 WXy,

9 9 9 2t?z? + 2w'x? 9 13 7 =7 13 9

9 9 10 wz(tz + wx) 9 13 8 =8 13 ¢

9 g9 II tz(ty + vz) +wx (sw + ux) 9 13 9 wix?

9 9 12 tuz? + wixy 9 13 II uwx?

9 9 13 | wx® 9 13 13 wx®

9 9 14 swx? 9 13 14 swx?

9 9 15 |stz? + wxfy 9 13 15 | wxly

9 9 16 tyz? 9 13 17 wx?z

9 9 17 | =xz(tz + wx) 9 14 8 =8 14 9

9 9 18 tz3 9 14 1I1I SWXdy

g 10 3 =3 10 9 9 14 14 swxa,

g 10 4 =4 10 9 9 14 15 SWXQ,

9 10 5 =5 109 9 15 8 | =8 159

g 10 6 =6 10 g 9 15 1II stza; 4 wxyag

g 10 ¢ 2twxz g 15 1I2 WwXyag

9 10 IO wz(tz + wx) 9 15 14 stza,

9 10 II wz(st 4 vx) 9 15 15 stzay + wxyay,

9 10 1I2 wz(ty + ux) g 15 16 WXy,

9 1o 15 SWXZ g 16 11 tyza,
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Tab. 3 - (continued)

I, m and n I, m and n
°i£;a’;”;htr}l‘;°h Probability Ofei‘af“;h‘:i‘c‘fh Probability
of mother-child-father of mother-child-father
types of mother, . types of mother, .
child and father combination child and father combination
1 m n ] m n
9 16 12 tyza, 10 4 II swlz
9 16 15 tyza, 10 4 12 wiyz
g9 16 16 tyzay 10 5 5 =5 5 10
9 17 7 =7 17 9 0 5 6 =6 5 10
9 17 8 =8 17 9 0 5 1I uwza,
9 17 g 2twxz 10 5 1I2 UWZ0l,
9 17 10 wixz 10 6 2 =2 6 10
9 17 11 xz(tu + vw) w 6 6 =6 6 10
9 17 12 UwWXxz io 6 8 =8 6 10
9 17 13 tx2z 10 6 11 VWZa,
9 17 14 stxz 10 9 I =1 g IO
9 17 15 xz(sw + ty) 1o g 2 =2 9 10
9 17 16 WXYZ 10 9 3 =3 9 10
9 17 17 xz(tz 4 wx) 1o g 6 =6 9 10
g 17 18 wxz? 10 9 7 =7 9 10
9 18 ¢ t2z? 1o 9 8 =8 g9 10
9 18 10 twz? o 9 9 =9 9 10
9 18 11 tvz2 10 9 II wz(ty + ux)
9 18 12 tuz? 10 9 13 wx?z
g 18 15 stz? 10 9 14 SWXZ
g9 18 16 tyz? 10 9 15 WXyZ
9 18 17 txz? 10 9 17 wxz?
9 18 18 tz3 10 10 3 =g 10 10
1o g 1 =1 3 10 10 10 4 =4 10 10
1o 3 2 =2 3 10 10 10 § =5 10 10
10 3 3 =3 3 10 1o 10 6 =6 10 10
1o 3 6 =6 3 10 10 10 9 =9 10 IO
1o 3 7 =% 3 10 10 10 10 aw?2z?
1o 3 8 =8 3 10 10 10 II wz(sw 4+ vz)
1o 3 9 =g 3 10 10 10 1I2 wz(uz + wy)
10 g 11 twyz 10 10 I5 swz?
10 4 3 =3 4 1I0 10 10 16 wyz?
10 4 4 =4 4 10 10 10 17 wxz?
10 4 5 = 5 4 10 10 10 18 wz?
1o 4 6 =6 4 10 10 11 2 =2 II 1I0
10 4 9 =9 4 10 10 I1 6 =6 11 10
10 4 10 wiz? io 11 8 =8 11 10
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Tab. 3 - (continued)

, m and n , m and n

°£eljel;l“;h";’f:;°h Probability °fei‘ain ';hv;’:;‘fh Probability

of mother-child-father of mother-child-father
types of mother, R types of mother, ..
child and father combination child and father combination
]l m n Il m n

10 11 II swzday + vwzay Ir 1 Ix = 7 1 11
10 11 14 SWZay 11 1 8 = 8 1 11
10 11 1§ SWZay I 1 = g 1 11
10 12 5 =5 12 10 IT 1 II t2y?
1o 12 6 =6 12 10 I 2 1 = 1 2 II
10 12 II UWZQ; + WYyzdy 11 2 2 = 2 2 11
10 12 12 wz(Bg + uy) I 2 3 = 3 2 II
10 12 15 wyzay 1mn 2 6 = 6 2 11
10 12 16 WyzZay 1 2 7 = 7 2 1II
10 15 8 =8 15 10 1m 2 8 = 8 2 I1
10 15 II swzay Ir 2 9 = g 2 11
10 15 14 SWZa, 11 2 11 tvya, + vafs
10 15 15 SWZdly 1m 3 1 = 1 3§ 11
10 16 11 WYZ0Oy 11 3 2 = 2 3 I1
1o 16 12 Wyzag 1 3 3 = 3 3 11
10 16 15 wyzay 1T 3 4 = 4 3 11
10 16 16 wyzay 11 3 5 = 5 g II
1o 17 7 =7 17 10 1 3 6 = 6 3 11
10 17 8 =8 17 10 1T 3 7 = 7 3 11
10 17 9 =9 17 10 i1 g3 8 = 8 g 11
10 17 11 uwxz 11 3 9 = g 3 II
10 17 13 wx?z 11 3 1I0 = 10 g I1I
10 17 14 SWXz II 3 11 2stwy
10 17 15 WXyz 11 3 12 twy?
10 17 17 wxz? IT 4 3 = 3 4 11
1o 18 g =9 18 10 11T 4 4 = 4 4 1I
1o 18 10 w?z 1T 4 5 = 5 4 II
10 18 11 vwz? 11 4 6 = 6 4 11
10 18 12 uwz? IT 4 9 = 9 4 II
10 18 15 swz? IT 4 IO = 10 4 II
1o 18 16 wyz? 1T 4 II s2w?
1o 18 17 wxz? 1T 4 1I2 swiy
1o 18 18 wz3 Ir 5 3 = 3 5 I1
S S S | =1 1 11 11 5 4 = 4 5 11
o1 2 =2 1 11 11 5 5 = 5 5§ II
I r 3 =3 1 11 11 5 6 = 6 5 II
ir 1 6 =6 1 11 11 5 g = 9 5 1II
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Tab. 3 - (continued)

I, m and n
of Hj.m.n which

I, m and n

of Hj.p.n which

Probability Probability
reveal pheno- of mother-child-father reveal pheno- of mother-child-father
types of mother, . types of mother, ..
child and father combination child and father combination
Il m n Il m n
IT 5 10 =10 5 II i1 8 15 vxyay + sofis
11 5 II suway + ua,f, 1 8 17 VXZQy
I 5 12 uwya; + uaf, Ir 9 1 = 1 9 II
11 6 1 = 1 6 11 I1T 9 2 = 2 g II
11 6 2 = 2 6 11 11 g 3 = 3 9 II
I 6 3 = g 6 11° 1T 9 4 = 4 g II
11 6 4 = 4 6 11 IT 9 5 = 5 9 II
11 6 5 = 5 6 11 ir 9 6 = 6 9 11
n 6 6 = 6 6 11 11 9 7 = 7 9 I1
i1 6 7 = 7 6 11 it g 8 = 8 9 11
11 6 8 = 8 6 11 11 9 g = 9 9 II
1n 6 g = .9 6 11 11 9 10 = 10 g II
im 6 10 =10 6 II 11 9 I 2suwx + 2tvyz
1T 6 11 2svwa, + 2ua,f; 11 g I2 uy(tz -+ wx)
I 6 12 vwya, + ua,fs 11 9 13 swx?
I 7 1 = 1 7 11 11 g 14 s2wx
o7 2 = 2 7 1II 1T 9 15 sy(tz 4+ wx)
7 3 = g 7 II 11 g 16 ty2z
11 7 6 = 6 7 11 11 g9 17 xz(sw + ty)
I 7 7 = 7 7 11 11 g9 18 tyz?
i 7 8 = 8 7 1n 11 10 § = g I0 II
1Im 7 9 = 9 7 II I1 10 4 = 4 10 II
I 7 11 2tuxy I1 10 5 = 5 10 II
I 7 13 tx?y 11 10 6 = 6 10 11
11 7 14 stxy I1 10 9 = 9 10 11
1 7 15 txy? I1 10 10 = 10 I0 II
11 7 17 txyz I1 10 1II 28VWz
11 8 1 = 1 8 11 IT 10 12 wz(su 4 vy)
11 8 2 = 2 8 11 11 10 15 s?wz
i1 8 3 = 3 8 11 11 10 16 swyz
11 8 6 = 6 8 11 11 10 17 SWXZ
i 8 7 = 7 8 1r 11 10 18 swz?
11 8 8 = 8 8 1 IT I1 I = 1 I1 II
i 8 g9 = 9 8 11 Ir o112 = 2 II1 II
Ir 8 11 stya; +uvxa, +sagfs +vafs Ir 11 g = g 11 II
1 8 13 vx2ay 11 11 4 = 4 II 11
11 8 14 svxa, + sa,f Ir 115 = 5 II II
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Tab. 3 - (continued)

,, m and n I, m and n
of Himxn which Probability of Him.n which Probability
reveal pheno- of mother-child-father reveal pheno- of mother-child-father
types of mother, combination types of mother, combination
child and father child and father
]l m n I m n
i1 11 6 = 6 11 II
T oIx 7 = 7 11 1I I1 14 9 = g 14 11
1t 11 8 = 8 11 11 I1 14 11 suxag + sagf,
11 11 9 = 9 II II I1 14 13 sx2ag
II 11 10 =10 11 II 11 14 14 s?xaz + sayf,
11 11 11 2u?xa, +2v2za, 425050, +yasfs 11 14 15 sxydy + sayf,
11 11 I2 swyag + uvzay + uayfs + yasfs 1 14 17 sxzdg
1 11 13 ux?ay I o15 7 = 7 15 1II
T 11 14 suxa; + sa,f, 15 8 = 8 15 1I
11 11 15 svza, + uxya, + sayfy, + ya;fs 11 15 9 = 9 15 1I1I
11 11 16 vyza, + yafBs I1 15 10 = 10 15 II
11 11 17 uxza, + VXzdy 11 15 1II 2svzag + 2ya,f,
1 11 18 vzia, 1115 12 suzag + yagf,
I 12 3 = g 12 II 11 15 13 x%yd,
I 12 4 = 4 12 II 11 15 14 sxyds =+ sa;fs
Ir 12 5 = 5 12 II 11 15 15 s?zag + xy?a, + sayfs + va,f,
i 12 6 = 6 12 II 1 15 16 syzag + yauf,
I 12 9 = g 12 1II 1115 17 SXzdg + Xyzay
11 12 IO = 10 12 1II 11 15 18 sz?ay
11 12 II 2swya, + 2ua,;fBy 1m 16 g = g 16 11
11 12 12 uzay + wylda, + ugyfs + yasfe it 16 10 =10 16 1I
11 12 15 suza; + yof, 11 16 11 vyzd, + yayfis
11 12 16 uyza, + yaufs 11 16 12 uyzd, + yasfs
I 12 17 uxza, 11 16 15 syza, + ya,Bs
11 12 18 uzla, 1 16 16 y2za, + ya,f5
11 13 7 = 7 13 11 11 16 17 XyZ0y
11 13 8 = 8 13 11 11 16 18 yzia,
11 13 9 = 9 13 1II o177 = 7 17 11
11 13 II u3x? . im 17 8 = 8 17 11
1 13 13 ux® 11 17 9 = 9 17 1II
11 13 14 sux? I1 17 10 = 10 17 1II
11 13 15 ux?y 11 17 II 2UVXZ
11 13 17 ux?z 1 17 12 uxz
11 14 7 = %7 14 11 11 17 13 vx2z
m 14 8 = 8 14 11 IT 17 14 SVXZ
1 17 15 xz(su + vy)
11 17 16 uxyz
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Tab. 3 - (continued)

1, m and n
of Hj.p.n which

L m and n
of Hy. . which

reveal pheno- Probability reveal pheno- Probability
of mother-child-father of mother-child-father
types of mother, .. types of mother, L
child and father combination child and father combination
]l m n l m n
1 17 17 sz(ux + vz) 12 6 6 = 6 6 12
11 17 18 uxz? 12 6 7 = 7 6 12
1 18 g = 9 18 11 12 6 8 = 8 6 12
i 18 1o = 10 18 1II 12 6 9 = 9 6 12
1 18 11 272 12 6 1I =11 6 12
11 18 12 uvz? 12 9 I = 1 g 12
11 18 15 svz? 12 9 2 = 2 9 12
i1 18 16 vyz? 12 9 3 = 3 9 12
11 18 17 vxz? 12 g 6 = 6 g9 12
11 18 18 vz? 12 9 7 = 7 g9 12
12 g3 1 = 1 g I2 12 g 8 = 8 g9 12
12 3 2 = 2 g 12 12 9 9 = 9 9 12
12 3 3 = 3 3. 12 12 g II =11 g 12
12 3 6 = 6 3 12 12 9 I3 wx2y
12 3 7 = 7 3 12 12 9 I4 SWXy
12 3 8 = 8 3 12 12 9 15 wxy?
12 3 9 = g 3 1I2 12 g 17 WXyZ
12 3 11 =11 3 12 12 10 3 = g 10 12
12 4 3 = 3 4 12 12 10 4 = 4 10 12
12 4 4 = 4 4 12 12 10 5 = 5 10 1I2
12 4 5 = 5 4 12 12 10 6 = 6 10 12
12 4 6 = 6 4 12 12 10 9 = g 10 1I2
12 4 9 = g 4 12 12 10 10 = 10 10 12
12 4 10 = 10 4 12 12 10 11 = 11 10 12
12 4 11 = I1 4 12 12 10 12 2uwyz
12 4 12 wy? 12 10 15 SWyz
12 5 3 = 3 5 12 12 10 16 wy?z
12 5 4 = 4 5 12 12 10 17 wWXyZ
12 5 5 = 5 5 1I2 12 10 18 wyz?
12 5 6 = 6 5 12 12 111 = 1 I1 12
12 5 9 = g §5 12 12 11 2 = 2 I1 12
12 5 10 =10 5 12 12 11 3 = g II 12
12 5 II =11 5 12 12 11 6 = 6 11 12
12 5 12 uwya, + uayfs 12 11 7 = 7 11 12
12 6 1 = 1 6 12 12 11 8 = 8 11 12
12 6 2 = 2 6 12 12 11 g = 9 11 12
12 6 3 = g 6 12 12 11 11 = 11 I1 12
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Tab. 3 - (continued)

I, m and n I, m and n
of Hj.m.n which Probability of Hy.pm.n. which Probability
reveal ‘pheno- of mother-child-father reveal pheno- of mother-child-father
types of mother, combination types of mother, combination
child and father child and father
]l m n 1 m n
12 11 I3 uxay 12 17 14 suxz
12 11 14 suxay + soyfg 12 17 15 uxyz
12 11 15 uxyd, + sdyfg 12 17 17 uxz?
12 11 17 UXZdy 12 18 g = g 18 12
12 12 3 = g 12 12 12 18 10 = 10 18 12
12 12 4 = 4 12 12 12 18 11 = 11 18 12
12 12§ = 5 12 1I2 12 18 12 u?z?
12 12 6 = 6 12 12 12 18 15 suz?
12 12 9 = 9 12 12 iz 18 16 uyz?
12 12 IO =10 12 12 12 18 17 uxz?
12 12 II = 11 I2 12 12 18 18 uz?®
12 12 12 u?za, + wy?ag + B5(Bs -+ uy) 13 7 1 = 1 7 13
12 12 15 suzay + yayfg 13 7 2 = 2 7 13
12 12 16 uyza, + yaufe 13 7 3 = 3 7 13
12 12 17 UXzZdy 13 7 6 = 6 7 13
12 12 18 uzia, 13 7 7 7 7 13
12 15 7 = 7 15 I2 13 7 8 = 8 7 13
12 15 8 = 8 15 12 13 7 9 = g 7 13
12 15 9 = g 15 12 13 7 11 =11 7 13
12 15 II =11 15 12 13 8 =2 = 2 8 13
12 15 13 x%yay 13 8 6 = 6 8 13
12 15 14 sxyas + sayfg 13 8 8 = 8 8 13
12 15 15 xy2ag + safg 13 8 11 =11 8 13
12 15 17 Xyzag I3 9 3 = 3 9 13
12 16 g = g 16 12 13 9 4 = 4 g9 13
12 16 10 = 10 16 12 13 9 5 = 5 g 13
12 16 1I =11 16 12 13 9 6 = 6 9 13
12 16 12 uyzag + yasfs 13 9 g9 = 9 g9 13
12 16 15 syzaz + ya, B 13 9 10 =10 g 13
12 16 16 y2zag + ya,fBe 13 g 11 =11 g9 13
12 16 17 Xyzds 13 9 12 =12 9 I3
12 16 18 yz3ay, 13 11§ = 5 11 1%
12 17 7 = 7 17 12 13 11 6 = 6 11 13
12 17 8 = 8 17 12 13 11 11 = 11 11 I3
12 17 9 = 9 17 12 13 11 12 = 12 11 13
12 17 11 =11 17 12 13 13 7 = 7 13 13
12 17 13 ux?z 13 13 8 = 8 13 13
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Tab. 3 - (continued)

I, m and n
of Hj.jm.n which

1, m and n

of Hj.jp.p. which

Probability Probability
reveal pheno- of mother-child-father reveal pheno- of mother-child-father
types of mother, combination types of mother, combination
child and father child and father
I m n I m n
13 13 9 = g9 13 13 14 8 11 =11 8 14
13 13 11 = 11 13 13 4 9 3 =3 9 14
13 13 13 | xd 4 9 4 = 4 9 14
13 13 14 sx? 14 9 5 = 5 9 14
13 13 15 x3y 14 9 6 = 6 9 14
13 13 17 x%z 4 9 9 = 9 9 14
13 14 8 = 8 14 13 14 g9 10 =10 9 14
13 14 II = Il 14 13 14 9 11 = 11 g 14
13 14 14 sx2a, 14 9 12 =12 g 14
13 14 15 sx2ay 14 11§ = 3 II 14
13 15 II =11 15 13 14 11 4 = 4 11 14
13 15 12 =12 15 13 14 11 5 = 5 II 14
13 15 15 x2ya, 14 11 6 = 6 11 14
13 15 16 x%yay 14 11 9 = 9 11 14
13 17 9 = 9 17 13 14 11 10 = 10 11 14
13 17 10 = 10 17 13 14 11 11 =11 II 14
13 17 II = 11 17 13 14 11 12 =12 II 14
13 17 12 =12 17 13 14 13 7 = 7 13 14
13 17 15 sx2%z 14 13 8 = 8 13 14
13 17 16 x%yz 14 13 9 = 13 14
13 17 17 x%z 14 13 1II = 11 13 14
13 17 18 272 14 13 13 = 13 13 14
14 7 1 = 1 7 14 14 13 14 s2x?
14 7 2 = 2 7 14 14 13 15 sx%y
4 7 3 = 3 7 14 14 13 17 | sx’z
4 7 6 | =6 7 14 14 14 7 = 7 14 14
47 7 = 7 7 14 14 14 8 = 8 14 14
4 7 8 =8 7 14 14 14 9 = 9 14 14
4 7 9 = 9 7 14 14 14 11 = 11 14 14
14 7 11 =11 7 14 14 14 13 = 13 14 14
14 8 1 = 1 8 14 14 14 14 stay (0 + 2x)
14 8 2 = 2 8 14 14 14 15 s?xay + so f
14 8 3 = 3 8 14 14 14 17 SXZ0y
14 8 6 = 6 8 14 14 15 9 = g 15 1I4
14 8 7 = 7 8 14 14 15 10 = 10 15 14
14 8 8 = 8 8 14 14 15 1II =11 15 14
14 8 g = 9 8 14 14 15 12 = 12 15 I4
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Tab. 3 - (continued)

l, m n and
of Hy.yp.pn. which

I, m and n

of Hy.p.pn. which

Probability Probability
reveal pheno- of mother-childfather reveal pheno- of mother—child-father
types of mother, binati types of mother, combination
child and father combination child and father

Il m n Il m n

14 15 15 sxyay + sayfiy 15 9 10 =10 g 15
14 15 16 | sxya, + syay(a; + 2) 15 9 11 =11 g 15
14 15 17 SXZay 15 g 12 = 12 9 15
14 15 18 sz2a, 15 10 3 = 3 1o I
14 17 9 = g 17 14 15 10 4 = 4 10 15
14 17 10 = 10 17 14 15 10 5 = 5 10 15
14 17 1L = 11 17 14 15 10 6 = 6 10 15
14 17 12 =12 17 14 15 10 9 = 9 Io 15
14 17 15 s*xz . 15 10 10 =10 10 15
14 17 16 SXyz 15 10 II = 11 10 15
14 17 17 sx2z 15 10 12 = 12 10 15
14 17 18 sxz? 15 11 1 = 1 11 15
15 7 I = 1 7 15 15 11 2 = 2 11 15
15 7 2 = 2 7 15 I5 11 3 = 3 II 15
15 7 3 = 3§ 7 15 15 11 4 = 4 I1 15
15 7 6 | =6 7 15 15 11 5 | = 5 11 15
15 7 7 = 7 7 15 15 11 6 = 6 11 15
15 7 8 = 8 7 15 15 11 9 = 7 11 15
15 7 9 = g 7 15 15 11 8 = 8 11 15
15 7 11 = 11 7 15 15 11 g = 9 11 15
15 8 1 = 1 8 15 15 11 10 = 10 11 15
15 8 2 = 2 8 15 15 11 11 = 11 II 15
15 8 3 = 3 8 15 15 11 12 = 12 11 1§
15 8 6 = 6 8 15 15 12 3 = 3 12 15
15 8 7 = 7 8 15 15 12 4 = 4 12 15
15 8 8 = 8 8 15 15 12 5 = 5 12 15
15 8 9 = g 8 15 15 12 6 = 6 12 15
15 8 11 =11 8 15 15 12 g = 9 12 15
15 9 1 = 1 9 15 15 12 10 = 10 12 15
15 9 2 = 2 9 15 15 12 11 = 11 12 15
15 9 3 = 3 9 1I5 15 12 12 = 12 12 15
15 9 4 = 4 g 15 15 13 7 = 7 13 15
15 9 5 = 5 9 Ij 15 13 8 = 8 13 15
15 9 6 = 6 g 15 15 13 9 = g 13 15
15 9 7 = 7 9 15 15 13 II =11 13 15
15 9 8 = 8 9 15 15 13 13 =13 13 15
15 9 9 = 9 9 15 15 13 14 = 14 13 15

https://doi.org/10.1017/51120962300019338 Published online by Cambridge University Press

348


https://doi.org/10.1017/S1120962300019338

Okajima M.: Probability of Paternity in Rh Blood Groups

Tab. 3 - (continued)

1, m and n l, m and n
of Hy.p.n-which Probability of Hy.ppy.p- which Probability
reveal pheno- of mother-child-father reveal pheno- of mother-child-father
types of mother, combination types of mother, combination
child and father child and father
1 m n 1 m n
15 13 15 | x%? 15 17 14 =14 17 15
15 13 17 x2%yz 15 17 15 25XYZ
15 14 7 = 7 14 15 15 17 16 xy?z
15 14 8 = 8 14 15 15 17 17 xz (sz + xy)
15 14 9 = g 14 15 15 17 18 xyz?
15 14 11 = 11 14 15 15 18 g9 = g 18 15
15 14 13 = 13 14 15 15 18 10 =10 18 15
I5 14 14 = 14 I4 15 15 18 11 =11 18 15
15 14 15 sxya, + sagfl; 15 18 12 =12 18 15
15 14 17 SXZay 15 18 15 s222
15 15 7 = %7 15 15 15 18 16 syz?
15 15 8 = 8 15 15 15 18 17 sxz2
15 15 9 = g 15 15 15 18 18 sz3
15 15 10 = 10 15 15 16 9 1 = 1 g9 16
15 15 II = 11 15 1I5 16 g 2 = 2 g 19
15 15 12 = 12 1§ I§ 16 g 3 = 3 g9 16
15 15 13 = 13 15 1I5 16 g 6 = 6 g 16
15 15 14 = 14 15 15 16 9 7 = % g9 16
15 15 15 s?zay + xy2a; 4+ B4(85 + sy) 16 9 8 = 8 g9 16
15 15 16 syza, + yauf; 16 9 g9 = g g9 16
15 15 17 sxzay + Xyza, 16 g 11 =11 ¢ 16
15 15 18 sz2ay, 16 10 3 = g 10 16
15 16 9 = 9 16 15 16 10 4 = 4 10 16
15 16 10 = 10 16 15 16 10 5 = 5 10 16
15 16 11 =11 16 15 16 10 6 = 6 10 16
15 16 12 = 12 16 15 16 10 g = 9 10 16
15 16 15 syza; + yo,f5 16 10 10 = 10 10 16
15 16 16 syzay + yia (o + z) 16 10 11 = 11 10 16
15 16 17 Xyzdy 16 10 12 = 12 10 16
15 16 18 yziay 16 11 1 = 1 11 16
15 17 7 = 7 17 15 16 11 2 = 2 11 16
15 17 8 = 8 17 15 16 11 g = g 11 16
15 17 g = g 17 15 16 11 6 = 6 11 16
15 17 10 = 10 17 15 16 11 7 = 7 11 16
15 17 11 = 11 17 15 16 11 8 = 8 11 16
15 17 12 =12 17 15 16 11 9 = ¢ 11 16
15 17 13 =13 17 15
349
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Tab. 3 - (continued)

I, m and n
of Hy.jpy-n which

, m and n

of Hy.py.; which

Probability Probability
reveal pheno- of mother-child-father reveal pheno- of mother-child-father
types of mother, combination types of mother, combination
child and father child and father

l m n Il m n

16 11 II =11 11 16 16 18 15 =15 18 16
16 12 3 = 3 12 16 16 18 16 y22z2

16 12 4 = 4 12 16 16 18 17 xyz?

16 12 5 = 5 12 16 16 18 18 yz?

16 12 6 = 6 12 16 17 7 1 = 1 7 17
16 12 g = 9 12 16 17 7 2 = 2 7 17
16 12 10 =10 12 16 17 7 3 = 3 7 17
16 12 11 =11 12 16 17 7 6 = 6 7 17
16 12 12 =12 12 16 17 7 7 = 7 7 17
16 15 v = % 15 16 17 7 8 = 8 7 17
16 15 8 = 8 15 16 17 7 9 = g 7 17
16 15 9 = 9 15 16 17 7 11 =11 7 17
16 15 11 = 11 15 16 17 8 2 = 2 8 17
16 15 13 = 13 15 16 17 8 6 = 6 8 17
16 15 14 = 14 15 16 17 8 8 = 8 8 17
16 15 15 =15 15 16 17 8 11 =11 8 17
16 15 17 Xyza, 17 9 I = 1 9 17
16 16 9 = g 16 16 17 9 2 = 2 9 17
16 16 10 = 10 16 16 17 9 3 = 3 g9 17
16 16 11 =11 16 16 17 9 4 = 4 9 17
16 16 12 = 12 16 16 17 g 5§ = 5 g 17
16 16 15 =15 16 16 17 g 6 = 6 9 17
16 16 16 y2ay(a, + 22) 17 9 7 = 7 9 17
16 16 17y Xyzoly : 17 g9 8 = 8 9 17
16 16 18 yz2a, 17 9 9 = 9 9 17
16 17 7 = 7 17 16 17 9 10 =10 9 17
16 17 8 = 8 17 16 17 g II =11 g9 17
16 17 9 = g 17 16 17 9 12 =12 9 17
16 17 11 = 11 17 16 17 10 3 = 3 10 17
16 17 13 =13 17 16 17 10 4 = 4 10 17
16 17 14 = 14 17 16 17 10 5 = 5 10 17
16 17 15 =15 17 16 17 10 6 = 6 10 17
16 17 17 xyz? 17 10 9 = g 10 17
16 18 ¢ = g 18 16 17 10 10 = 10 10 17
16 18 10 = 10 18 16 17 10 II = 11 10 17
16 18 11X = 11 18 16 17 10 12 = 12 I0 17
16 18 12 = 12 18 16 17 11 2 = 2 11 17
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Tab. 3 - (continued)

I, m and n
of Hy.yp.p which

I, m and n
of Hy.py., which

reveal pheno- Probability reveal pheno- Probality
of mother-child-father of mother-child-father

types of mother, . types of mother, ..

child and father combination child and father combination
l m n ]l m n
17 11 5 =5 11 17 17 17 13 = 13 17 17
17 11 6 =6 11 17 17 17 14 = 14 17 17
17 11 8 =8 11 17 17 17 15 =15 17 17
17 11 I1 =11 11 17 17 17 16 = 16 17 17
17 11 12 =12 11 17 17 17 17 2x2z?
17 12 5 =5 12 17 17 17 18 zx3
17 12 7 =97 12 17 17 18 9 = 9 18 17
17 12 II =11 12 17 17 18 10 =10 18 17
17 12 12 =12 12 17 17 18 11 = 11 18 17
17 13 7 =7 13 17 17 18 12 = 12 18 17
17 13 8 =8 13 17 17 18 15 =15 18 17
17 13 9 =49 13 17 17 18 16 = 16 18 17
17 13 I1I = 11 13 17 17 18 17 x2z2
17 13 13 =13 13 17 17 18 18 xz?
17 13 14 = 14 13 17 18 g9 1 = 1 g9 18
17 13 15 = 15 13 17 18 9 2 = 2 g 18
17 13 17 x3z? 18 9 3 = g g9 18
17 14 8 =8 14 17 18 g9 6 = 6 g9 18
17 14 11 =11 14 17 18 9 7 = %7 g9 18
17 14 14 = 14 14 17 18 g9 .8 = 8 g 18
17 14 15 = 15 14 17 18 g 9 = 9 ¢ 18
17 15 8 =8 15 17 18 g9 11 =11 g9 18
17 15 11 = 11 15 17 18 10 3 = g 10 18
17 15 12 =12 15 17 18 10 4 = 4 10 18
17 15 14 = 14 15 17 18 10 5 = 5 10 18
17 15 15 = 15 15 17 18 10 6 = 6 10 18
17 15 16 =16 15 17 18 10 9 = 9 10 18
17 16 11 = 11 16 17 18 10 10 = 10 10 18
17 16 12 =12 16 17 18 10 11 = 11 10 18
17 16 15 = 15 16 17 18 10 12 =12 10 I8
17 16 16 = 16 16 17 18 11 2 = 2 11 I8
17 17 7 =7 17 17 8 11 6 = 6 11 18
17 17 8 =8 17 17 18 11 8 = 8 11 18
17 17 9 =9 17 17 18 11 11 =11 11 18
17 17 10 =10 17 17 18 12 5 = 5 12 I8
17 17 II = 11 17 17 18 12 7 = 7 12 18
17 17 12 = 12 17 17 18 12 11 = 11 12 18
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Tab. 3 - (continued)

I, m and n | , m and n
of Hl"ln'nhthh Probability of Hl‘lln‘“hWh‘Ch Probability
reveal pucenos of mother-child-father reveal pueno- of mother-child-father
types of mother, .. types of mother, R
child and father combination child and father combination
Il m n Il m n
18 12 12 = 12 12 18 18 17 11 =11 17 18
18 15 8 = 8 15 18 18 17 13 =13 17 18
18 15 11 = 11 15 18 18 17 14 =14 17 18
18 15 14 = 14 15 18 18 17 15 =15 17 18
18 15 15 =15 15 18 18 17 17 =17 17 18
18 16 11 = 11 16 18 183 18 o = 9 18 18
18 16 12 = 12 16 18 18 18 10 = 10 18 18
18 16 15 =15 16 18 18 18 11 = 11 18 18
18 16 16 = 16 16 18 18 18 13 =13 18 18
18 18 15 =145 18 18
18 17 ¢ = 7 17 18 18 18 16 = 16 18 18
1§ 17 8 = 8 17 18 8 18 1y =17 18 18
18 17 = g 17 18 18 18 18 zt
a =5 + X
ag =t + v
dz = u + w
ca =y + oz
Bi = st + sv + vx
fs = su + sw + ux
By = sy + sz + xy
By = tu + uv + vw
/35 =ty + vy + vz
Bs = uy + uz + wy
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Tab. 4 - Probability of mother-child combination (Kj.n)

1 and m of 1 and m of [
Ki.m which Ki.m which

reveal Probability reveal Probability
phenotypes of mother-child phenotypes of mother-child
of mother combination of mother combination
and child and child

] m or 1 m or

m 1 m

11 t3 5 11 suw + ufs + x) (u + w)

1 2 t2v 5 12 uwy + ulu + w) (y + z)

1 3 t2w 6 6 2+ viw4u(t+v)2+v(utw)?

1 6 t2u 6 7 tux

17 t2x 6 8 stu 4 v(s 4+ x) (u 4+ w)

1 8 st? 6 ¢ tuz 4 vwx

1 9 t?z 6 10 vwz

1 11 t2y 6 11 svw + tuy + u(s + x) (t + v)

2 2 w2 4 v(t + v)*? +v(u 4w (y +2)

2 3 tvw 6 12 vwy +u{t+v)(y + 2z

2 6 tuv 4 v(t 4+ v) (u + w) 7 7 x(t 4+ x)

2 7 tvx 7 8 tx(s + v)

2 8 stv + v(s + x) (t + v) Vi x(w + z)

2 9 tvz 7 11 tx(u + )

2 11 tvy + v(t +v) (y + 2z) 7 13 tx2

3 3 tw(t + w) 7 14 stx

3 4 tw? 7 15 txy

3 5 tuw 7 17 txz

3 6 tw(u + v) 8 8 s2t+vix+s(t+v)i+v(s+x)?

3 7 twx 8 o9 stz + vwx

3 8 stw 8 11 sty 4+ uvx + s(t + v) (u + w)

3 9 tw(x + z) +vi+x)(y+2)

3 10 twz 8 13 vx?

3 11 twis +) 8 14 svx +s(s + x) (t + V)

3 12 twy 8 15 vxy + st +v) (y +2)

4 4 w3 8 17 Xz

4 5 uw? 9 9 tz(t + z) + wx(w + x)

4 6 vw? 9 10 wz(t + x)

4 9 wix 9 11 tz(v + y) + wx(s + u)

4 10 w2z 9 12 tuz + wxy

4 11 sw? 9 13 wx?

4 12 wiy 9 14 SWX

5 5 ulw + u(u + w)? 9 15 stz -+ wxy

5 6 uvw 4+ u(t 4 v) (u 4+ w) 9 16 tyz

5 9 uwx 9 17 xz(t + w)

5 10 uwz
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Tab. 4 - (continued)

1 and m of 1 and m of
Ki.m which Kim which:
reveal Probability reveal Probability
phenotypes of mother-child phenotypes of mother-child
of mother L. of mother o
and child combination and child combination
1 mor 1 m or
m 1 m 1
9 18 tz2 12 16 uyz + y(u + w) (y + 2)
10 10 wz(w + z) 12 19 uxz
10 1II wz(s + v) 12 18 uz?
10 12 wz(u +y) 13 13 x?
10 15 sWz 13 14 sx2
10 16 WYz 13 15 x3%y
10 17 WXZ 13 17 x?z
10 18 wz? 14 14 s2x + s(s + x)2
11 I1 sPw-ty2+ux+viz+s(utw)? 14 15 sxy + 5(s + %) {y + z)
+u(s+x)24-v(y+z) Hy(t+v)? 14 17 SXZ
1o swy +uvz +uls + %) (v +2) I5 15 stz +xy?+s(y+z)2+y(s+x)*
Fy(t+v) (u+w) o e
o1 - 5 syz + y(s + x)(y + 2)
11 14 sux + s(s + x) (u + w) 15 17 xz(s + y)
1115 svz + uxy + s(u + w) (y + 2) 15 18 sz*
+yls+x) (t+v) 16 16 vz + y(y + 2)?
1 16 lTvyz+yt+v)(y+2 16 17 xyz
I 17 xz(u + v) 16 18 yz?
11 18 vz? 17 17 xz(x + z)
12 12 u?z+wy24u(y+z)24yutw)? 17 18 xz?
12 15 suz + y(s + x) (u 4+ w) 18 18 z3
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Tab. 5
Phenotype tested Genetic
with 4 antisera constitution Frequency
- Anti- of of phenotype
CDE ¢ phenotype
Ph-1’ —_ — — + Ph-1 t2
Ph-2’ —_ 4+ — + Ph-2 v(zt + v)
Ph-g’ — — + + Ph-3 + Ph-4 w(at 4+ w)
Ph-4’ — 4+ + + Ph-5 + Ph-6 u? + 2(tu + uv 4+ uw + vw)
Ph-5 d—— Ph-7 2tx
Ph-6" + 4+ — + Ph-8 2(st + sv + vx)
Ph-7 + — 4+ + Ph-9 + Ph-10 2(tz + wx + wz)
Ph-8’ + + + + Ph-11 + Ph-12 2(su+swty +ux-+uy-4-uz-+-vy+vz-+wy)
Ph-o’ + — - — Ph-13 x2
Ph-10’ + + - — Ph-14 s(s + 2x)
Ph-1v’ + + + — Ph-15 + Ph-16 y2 + 2(sy + sz + xy + yz)
Ph-12" + — + — Ph-17 + Ph-18 z(2x + z)
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Tab. 6 - Probability of mother-child combination (K :p")

I’ and m’ I’ and m’
of Ky'.;n” which of Ky'.;n” which
reveal Probability reveal Probability
phenotypes of mother-child phenotypes of mother-child
of mother combination of mother combination
and child and child
I m’ Y m
| S K, 5 5 Ksep
2 K,., 5 6 Kqg
| S 4 K,. 5 7 K;.o
13 7
vy Ky 5 & Kin
Y K. 57 9 F Kaas
6 K. 5 10 Ko
S o K, 5 1r K;.15
P A Kin 5 12 ) A
2 v Ky 6" 1’ Ky
2’ o K, 6 2 Ksez
2 g Ky, 6 3 Kg.g
2 g Ko 6 ¢ Ko
2" 5 K,., 6 5 K.,
2’ 6 K,.q 6 6 Kgg
27 Ky 6 7 Kg-o
2’ 8 Ky.qy 6 8 Kgq
3 K, 6’ g9 K3
3 2’ K., 6’ 10’ Kgoa
3’ g Kog + Koy + Ky + Ky 6 11’ Kg.15
3 4 Kys + Ky + Kys + Kyg 6" 12’ | .
3 5 307 7 v Ky
3 6 K, 72 Kg.p
3 7 Kgg + Kgupo + Kyoo + Kygo 79 Kog + Kooy + Kygg + Kygog
3 & Ky + Kgge + Kyp + Kype 7 4 Kos + Ko + Kyps + Kigeg
¢ v Key 7 5 Kyq
4 2 Ks. v 6 Ky.g
¢y 3 Kz + Koy + Koy + Kgg 77 Kgp + Koo + Kigo + Kiorto
4 4 K5 + Ksog + Kooy + Kgeg 78 Ko + Koz + Kionn + Kyo 12
4 5 Ke.q 79 Kous
4 6 Kg.s 7 10 Kgpa
4 7 K + Ko + Koo + Kego 7 Kyis + Kpe + Kipss + Kions
PIR Kspn + Koz + Koog + Koo 7 12 K17 + Koas + Kigar + Kygus
L Ky 8 v K
5 2 K., 8 o Kz
5 3 K;.g 8 3 Kus + Kypg + Kipg + Ky
5 4 Kig 8 4 Kus + Kypee + Kpos + Kyzee
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Tab. 6 - (continued)

I’ and m’ I and m’
of Ky’.m” wchih Ky.m” which
reveal Probability reveal Probability
phenotypes of mother-child phenotypes of mother-child
of mother combination of mother combination
and child and child
I’ m’ I m’
8 5 K}y 100 9o Kisg
8 6 Ky 1o’ 10 Kiswa
8 Ko + Ko + Kygeg + Kiggo 1o’ 11 Kis1s
8 g Kia + Kyg + Kipg + Ky 10" 12’ L STRY)
8 o Kis i’ 5 Kysn
8 10 Ky i’ 6 Kyseg
8 1t Kiras + Kyae + Kygas + Kyge iy Kiseo + Kysa0 + Kigs + Kigoyo
8" 12 Kir + Kiag + Kigopr + Kygs U Kz + Kasag + Kignn + Ky
9 5 Ko g Kiss
9 6 Kig-g 1’ 10’ Kis1a
9 7 Kizs U R Kysis T Kisas + Kigas + Ko
9 & Kign 1’ 12’ Kisar + Kygers + Kygag + Kigis
9 9 Kz 1275 Kiza
9" 10 K 12’ 6 Kiq.g
9 1 Kiss 2’7 Kizo + Kigao + Kigp + Kygo
9 12 Kiz1r 12 8 K + Kygae + Kigy + Kigae
100 5 Kigr 127 ¢ Ky
100 6 Kiygs 12 10’ K712
o’y Kyt 2’ ar’ Kiras + Kyzae + Kigas + Kige
w8 Kin 12 12’ Kizar & Kyzas + Kigr + Kigas
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Tab. 7
Phenotype tested Cenetic
with 3 antisera constitution Frequency
Anti- of of phenotype
CDE phenotype
Ph-1”’ —_— Ph-1 t?
Ph-2”" —_ 4+ — Ph-2 v(2t 4+ v)
Ph-3” — — + Ph-3 + Ph-4 w(at + w)
Ph-4" — + + Ph-5 4+ Ph-6 u? 4+ 2(tu + uv + uw + vw)
Ph-5” + — — Ph-7 + Ph-13 x(2t + x)

Ph-6"" 4+ + — Ph-8 -+ Ph-14 52 + 2(st + sv + sx 4 vx)
Ph-y" + — + Ph-g 4+ Ph-10 2% 4 2(tz + wx + wz 4 xz)
+ Ph-17 + Ph-18
Ph-8” + + + Ph-11 4+ Ph 12 y? +-2(su+sw+sy+sz+ty+ux+uy4uz

+ Ph-15 + Ph-16 + vy + vz + wy + xy + yz)
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Tab. 8 - Probability of mother-child combination (K;"’.;,"")

1” and m” 1”7 and m”’
of Kll m wltlich Probabability of Kll”-xﬁ” which Probability
reveal phenotyps b reveal phenotypes b
of mother and of motl.ler ?hlld of mother and of mot'her _Chlld
child combination child combination
v I m'
U K4 57 7" Kog + Kppr + Kygg + Kygpg
14 7 7 77
2 Ky 57 8 Krn + Kpgs + Kygon + Kygas
I’/ 3// K1.3 6// I// Ks.l
I// 4II KI.G 6// 2// K8.2
I// 5// K1'7 6// 3// K8.3
I// 6// K1.8 6// 4‘// I(S.6
N K. 6” 5" Kg7 + Kgg + Kygr + Kygps
I Kin 67 67 Kgg + Kgg + Kigg + Kygg
2 I Ky 6” 77 Kgg + Kgpz + Kigeg + Kygg
27 144 r7 4
27 2 Ko 6” 8 Kgq + Kggs + Kygenn + Kogs
2// 3// K2.3 7/’ I// K9'1
2// 4’/ K2‘6 7/’ 2// K9.2
2" 5”7 K,.; 7" 8" Koz + Koy + Kyos + Kygg
2" 6” Ko 77 47 Kos + Kog + Kios + Kyo
rr 44 - 777 77
2" 7 Ko 775 Ko7 + Koz + Kygr + Kypogs
77 24
27 8 Komn 767 Kyg + Kous + Kyzes + Kypia
77 174 7 77
3 1 Ks, 77 Koo + Koo + Kogop + Kygugg
37 27 Ks.o +Kio0+Kigao+ Koo +Kips
44 a4
3” 3 Kig + Kig + Ky + Ky +Kyzo+ Kyppo+ Kyzar +Kygas
7
3 4 Ky + Kgg + Kyos + Kyog +Kigoo +Kigrot Kisar+Kigas
3 5" Ks., 7’ 8" Ko + Ky + Kygs + Kope
3"’ 67 Ky + Ko+ Kipae+Kigas +Kige
124 7
37 Kip + Kgqo + Koop + Kyge + Kz KipaaHKope1s+Kyrge
7 rr
3’ 8 Ko + Ko + Koy + Kypg +Kipn+Kigae+Kis1s+Kige
4// l// KG.1 8’/ I/I K11.1
411 2,/ K6'2 8// 2// K11'2
VI Ksis + Kiog + Kog + Kgy 8 3” Kues+ Ky + Kpaos + Kyp g
4 4 K5 + Ksog + Kgis + Kgeg 87 4 Kis + Kypg + Kigog + Kypg
47 5" K 8” 5" Kyig + Ky + Kygeg + Kips
47 67 Kgg 8” 6" K + Ky + Kises + Kysena
4-:: 7" Ksp + Ksiq0 + Koog + 610 & 7 Ky + Ko + Ky + 1118
4
4” 8 K51 + 512 + Koy + 612 Fiz9+Kigaot Kigeyr +Kigs
5’ t K7'1 +K15-9+K15'10+K15~17+15-18
’ 4
5” 2 K7'2 +16'9+K16‘10+K16'17 +1618
5” 3” Ky 8" 8" Kun + Kye + Kypas + Kyyege
5, 4 K6 + Ko HKiz1etH Kigas+Kie6
5 5 Ki7 + Kogs + Kigop + Kygg FRisun+Kisae+Kysas +Kise
5 6 K7'8 + I<7'14 + Kla-s + K13'14 +K16-11+K16-12+K16-15+K]6~16
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SOMMARIO

Un metodo di calcolare la probabilitd della paternita, basato sul teorema di Bayes, & stato
sviluppato per i gruppi di sangue Rh. Sono state preparate delle tabelle per il calcolo della proba-
bilitd di paternitd per i livelli pii comuni di prove, cioé, con cinque antisieri (anti-C, -D, -E, -c,
-¢), con quattro (anti-C, -D, -E, -c) e con tre (anti-C, -D, -E). Le stesse probabilita negli altri
livelli di prove possono essere calcolate applicando il metodo e le tabelle presentati in questa
relazione. :

Poiché le tabelle qui presentate includono i calcoli per i cromosomi che appaiono molto ra-
ramente, per quanto si sa al presente, queste tabelle si possono applicare a tutte le popolazioni
con differenti frequenze cromatiche.
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