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SPECIAL COMMUNICATION 2

Diagnosis of Paternity by Deduction of the Probable Genotype of the Deceased
Person from the Relatives —In Addition to the Examination
on the Essen-Moller’s Value and Diagnosis of
Paternity Based on Probability
Distribution of Log (Y/X)—

Minoru AsaNo
Department of Legal Medicine, Hamamatsu University School of Medicine

1) The present paper deals with the general formulas of paternity probability, applicable to any
cases where the putative man and/or the plaintive mother are deceased, using the blood types of
various relatives. Two typical examples are described.

2) Bayes’s theorem is applied to the calculation of probability of paternity using the Essen-
Maller’s formula, in which a putative father is to be compared with any one of the men in the general
population whose blood types are unidentified. Statistically, those men are supposed to have any one
of several blood types, depending on the frequency of occurrence of those types. This means that
their blood types include the blood type of the putative father. According to Bayes’s theorem,
however, probability calculations are valid only when the two types to be compared are mutually
exclusive. Consequently, the theorem should not be applied to probability calculations using the
Essen-Méller’s formula.

3) A new basis of judgement for the diagnosis of paternity is proposed using the probability
distribution of the relative frequencies of log (Y/X) for true father and that for non-father.
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ABO A, B, AB 90.73
MNSs Ms, MSs, MNs, MNSs, etc. 99.66
Ph CcDee, ccDEe, CcDEe, etc. 91.46
piging= il P P+, P— 100.00
Duffy a+b—, at+b+ 98.94
Kidd a+b—, a+b+, a—b+ 100.00
Lewis a+b—, a—b+, a—b— 100.00
Diego a+, a— 100.00
Ge 1F2, 182, 2, 2V, 1F1S, 1F 92.87
Mg Hp 2, 2-1, 1 100.00
2oty Rl Tf C1, Ci1Cz, Civ 93.75
Pi M1, M1M2, M1IM3 81.92
EsD 2, 2-1 95.46
A Bk A
S AcP B, B 95.46
A PGM 1A, 1A1B, 1A2A, 1A2B 90.51

OHPHEETCE L CEBOR LTS, BHYUFEETH
HFEZRLILE FloBEF20H8/ACLLIOK
BELicET2E, £10BThbbHECBLRED
REBILINDOMERY AT CHERLERTH, #1
DR EFE2OBOLTH HEAHERL, HR50%3
LEZBRLRETHY, HREMV izl/ A+Q-
Y4) o Q w5 HERMRNWERNERILS, %
NRFEROINZ E LTS,

2) Bayes DB O@HHIC >\ T ORKE

Bayes D& & i3, EACHER T AFEEA C,, Cy, oooeee
Cn o, FONTHHr—D I 2THLHERNE
ok T, ThbOREORMEE (FROBZ
LAEVETCHE SR TV58E) ¥ P, PPl
L, TDBEROEBZOIHERE p, P pak T 5h.
COBEENERC IR LD TR I DLERBER(EZH
FB IO &5 D b & T retrospective I & 43
BEDCFERKRCI bAELLEX) 2 2P, 75

n(Pn):piPi/é piPi

Lich,
LTERCIISTERNEZ 5HEEERIT

P,
P, +P,

IMEDFRIC Bayes DEBEYBHAT 86, o E

7[<P1> -

L5,

BERE 48.13
BB K 51.87

KL BAMTHARNPLHENIC LS FOA4E
nazethh, LORECERELOH REOH)
oFehy, ERCIE2DE (—RERO L0l
DERBTERWVEEOR) oflchs, B THE,
BETHEE B LT, HHMARE Y X7 20T hth
DA FO—HEHAE ST O T28E0)
Sl A, Lizpiot, H20B0RMMFEKE L R0
TCoHOFOEThBHEXR

MO
MD

RO FR TR, & T Bayes DEEEE XA,
F10BRIST, tOTOEENBRERYRIE
DEDOLHEE EHEW=Px/Px+Py &£ LD Th
5, UL LEBSE1IORLE20BRTE, §
EREThEhoB P ZoHBBE S TE DTS
EWHHEENL MOBORMS CoRE L oF0k
FhBEAE RBHIMNT T OWTRHh— 20 3tHE
b, EWEEIRB TS VB, LichoT, 4
BROFRALSLEHIhAAETEREIHEC
Bayes DEBABA IR TV L5 2 X TER
W, ST R, EMV cB\WTh, LRFROESR
BTREHRL ENBOAREXBOERNE TN
¥bh, MBHLIEHATHHE, RFEOZ L3251
H5H5.

Py= Lieh,
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1

20 —~0.145 —0.128

t

15}

17
9.68%

log Y/x

X1, true father % 0" non-father @ log (Y/X) DORERSG A
E4R : true father, ¥R : non-father
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6. log (Y/X) ORERHEH LD
XFFAFROHT

A true father & non-father @ log (Y/X) O#ERSL
AOIER

EMVRZERY/XoBRHETHH, Y/Xilikeli-
hood ratio & % \ 3 essential value & LT 5,
—ODME AT L+OBHBFOHOBELITE
T, 3bbATHROEEDS L TARTRAER
R TER LB % 3 2H % true father L EZFHL,
FRXOBTFIN L C—REREBE RS TUEE IR
ATZB DR % non-father & EHET 5V, FBEO B,
THAHNENL, TOERIW true father 725 5 it
non-father DD EL WER/BH 2T, FOERGT
hoEMBT A5 kitihy, TRXELE
HOERO Y/X ORGSR X > THERA K+
HLEWTEDL, RIHFLISBEOMBE > 27
2DERFhD X/ XOnOBE Y/X &L, ERSH

45 (4D

DG Bkdlog (Y/X) WBEHBLT, 2V a—
2—%FATHHELD X EYF A m Nk
DTHERLSHEEM T 5 &, true father & non-father
D log (Y/X) OB A1 B OHh, MREL0.1&
T HHNER S & L. non-father D 5 5 15@ED
MFEFH 27 s0WThhric I b RTEROTFELh
5H003, ¥ EDTERCHELARE, TOHESESR
THREBERE L 15,

K1k, BEBRECLAT, BHBRE &\ 5 )2395.45%
£9.68% L s B2RTFOMEERICKT 5 true father &
non-father DRGSR LI, HBEDO L 5 iR
DB NI FIRHTH O CABICEEL DO
THB, ThFhoHfitlog (Y/X)=0 (EMV=
50%) TEHPELL 5,

H5BEDlog(Y4)=X &L, XL/ E\fHxE
5LX [RTHAH] £35L, ThrEoTHMsh
% &RL, non-father ® X X h /NI WEE 0 BREEHKY
true father & non-father D[ U X 5 7 BBEHOM
TRLESDERD, Eilog (Y/X) X LhkE

11, BEBRE95.45% D log(Y/X) DDA T £ — & —

2 & iy 4
log(Y/X) <=2 <—1.3 <—1 <0 <1
(EMV) (99.0%) (95.2%) (90.9%) (50%) 9.1%)
true father 11.69 66.65 80.83 99.99 100.00
non-father 0.07 1.84 3.01 4.53 4.55
"RThBERILT,
EERT 0.06 2.68 3.59 4.34 4.35
log(Y/X) >—2 >—1.3 >—1 >0 >1
true father 88.36 21.52 7.35 0.01 0
non-father 4.48 2.71 1.55 0.02 0
TR Tleun & hded | . _
= Y o= 95.17 88.81 82.58 36.11
12, BERREY .68% D log(Y/X) DHFFD A F A — & —
2 G- iy #
Tog(Y/X) <—0.7 <—0.6 <—0.5---- <—0.1 <0 <0.1-- <0.5
(EMV) (83.4%) (79.9%) (75.9%) (55.8%) (50%) (44.2%) (24.1%)
true father 0 9.84 25.89 70.16 77.61 87.58 98.47
non-father 0 2.37 7.57 34.96 42.83 56.22 80.92
TTHBERTT, _
] 19.41 22.62 33.25 35.56 39.09 45.10
log(Y/X) >—0.7 >-0.6 >—0.5- >-=0.1 >0 >0.1-- >0.5
true father 100.00 90.15 74.10 29.83 22.38 12.41 1.52
non-father 90.31 87.94 82.73 55.27 47.40 34.01 9.31
LG IR E BT 52.54 50.62 47.24 35.05 32.07 26.73

BOH X
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WER EBEE [TV ELTESTHEZI S
EpREECLTRDOLNS,
FIEORI2CHEBR K 395.45% £ 9.68% D FE R 45
FDAT A — & —FiR LT, BEBREH95.45% D RF D
BERTRX<0DEE TRTHRV] LT, #ED2T
UM X h 53R, 4.34%TH O IEFP I, BIRE
9.68%DBEIL, £Ni235.56% 7D, T X>00
& X IIBERERIL95. 5% DT OEE R T, TRT
e e LTS THM S b 3RI236.11% & FEF I K
g, Ll, CoXokfExss X OHEE (RE
B b Tmi20.01%ic 3 X7\, HiERE9.68% D
BFOHEERTRLHITIZ.07% L1 D,
BEFE oMK AT 2 FEFRLALLE, BRF
(trio) DRREGHIPEERE (AHETEMEER) 1294.31% T,
CRBHKE AR D THERRN.68% LB X 5
KBFOEGRIBRC LRV TRES, Thbn
£&h, EMV 3HBREBER L TN, Thfho
BFoEAsRId L, 7L HBALLTEERDH
WEEIC IO oS ERBERIRD,
B REXRSMA SO TRRLIb %
BESMCBT2FH X OEXIERLELTW
CERERBRIL 27 [RTHB] HHVIE TRT
vl &Rt e E, BOoTHMIhBRIE L
AEE X DE»B LR, 2T, X<Tor ik
RTHD T IBHKLL, X>T DL ERIL
Thv bRt BUERETSH, ToRFIKROTEL
ThHD,
¥ X=log (Y/X), #5FBDlog (Y/X)=x &
-2
D x<Torx

(RTH5HELiT| BHER

_ F nonf(X= ¢
F true {(X=<x)+F non-f(X< y)

i) x>Tokx
[T & 2ded | BHR

_ F true f{X=y)
F true f{(X=y)+Fnonf(X=%)

F true f, Fnon-f i3, Zh ## true father,
non-father ® log (Y4 ) 0BE 5 fi 0 REIE
"
T DiD OBHEOELL kB X D

mgEn»LOMEHOREL X 2 FEE 287

FLTCERbEAXTFHEROHMEEL T 5,

#F1l, RER2OFTHAFRD AT 4 — &2 —RLITL D
1, BEERE2395.45% DB F oM &8 T, #l 2 1 XRIE
DENRX=—1.3 (EMV 95.2%) THhHhti¥, +0B%»
ThsbEnind) BHERI2.68%THH, X=0
(EMV50%) D L &Th, Thidd.3BRicTE 0,
=77, [T ER T JBHED X OERER LAY
HE L e,

Fio, HHRED29.68% DRFOMERTIE, MED
BAX=—0.5 (EMV 75.9%) ThhiZ [LThH5 &
et EHIE122.62%, X=0.5 (EMV 24.1%) ©
EE TR T E LI | BYEIZ4.03% & e B,
BEOBRHURNEL LB X OfHIZ-1<X<0T, ¥k
XEX=-0.05THbH, BURIMARM LD, Ti
bbb, X<0.050 & 2R TH B & e (2HR
L, X<0.050 & 23[R Clovs & e 30K
LT3,

C EZ

trio DHE, EMV, BREVLKEOBEEL 5 TH S
IO+ HRETHE, REELY EMVIZEI2TR
FREFREZHB LTI VA, IV—BERCHFTI
X, EMV 04T, REY A7 208H, &, Bk
RREBHNTHLENRDS, i, BOLRVEE
(Duo) B B\~ MugEr» HbmMBR R 2 #ET 5 X 5 i
By, BRI/ E EMV E0BREYFIc&a L
feFhdfiz bz, Lal, ikl b, RFEGD
HUri it F W F R DOFNT L > C true  father & non-
father DREXR M EIER LT, LD L 5 o= »
LY T2 ENEBNTHELELLND, BXRY
FOERICIE, 2avEa—8—0OFar5ay 7 5
AEIhNIBETH S,

HE . RHBEEOBEY S XA TSI vE LBI5KRA
FEEFRaR EHEAREYCCERO¥H YR E DL
REIVE L AFRERFERARESR ENESEECRY
R#oBrRLET,

BEONER, FMERKFRE BHrLTFRLOH
RMETH Y, BRI REHL T, e B BR2H
Y ELICRAF-BEETRFEE RREERBZEN
RFER) FREZRCESHCLLET,




