EMEESE, 29(1) 1 127~144, 1981

Blr-iRe 1 1) B B RESRRUAT O B AR

k & B
B AR SHLE S
CEfE : I SYHID)

INVESTIGATION OF FINGERPATTERN VALUES
IN PATERNITY EXAMINATIONS

Isamu YONEMURA
Department of Legal Medicine, Shinshu University School of Medicine
(Director : Prof, Kinjiro NODA)

YONEMURA, 1. Investigation of fingerpattern values in paternity examinations, Shinshu Med.
J., 29: 127-144, 1981

The biological value of fingerprints (bV) and ridge counts are often used in the cases of
paternity examinations, But it can not be denied that some exceptional families for these
genetical models may exist, And almost all of these fingerpattern findings have been valuated
subjectively in the cases of disputed paternity. This report represented paternal probability
formulas in bV and ridge counts, and actual values in bV. Besides, a calculating method of
probabilities of deceased man’s bV and ridge counts from his siblings’ fingerpatterns was repre-
sented. These formulas and actual values will be a great help in valuation of paternity objec-
tively. ‘

Further, the familial fingerpatterns were classified into typical five configurations, namely
arch(A), tented or quasi-tented arch(T), radial loop(R), ulnar loop(U) and whorl(W). ‘A’ has no
delta, T, R and U have one delta and W has usually two deltas. Interesting results were obta-
ined from the familial investigation. Numbers of A and R of parents showed no effect on those
of their children, but when numbers of U and W of parents increased, those of their children
increased too. From these results, the delta value which was the total number of ten fingers’
deltas of an individual was thought to he proper to apply to the calculation of the probability
of paternity because of simplicity and objectivity of the counting values, The probabilities. of
paternity from partitioned delta values ranged between 0.0789 and 0.9124,
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=0,1040, =0.3382) =0.5822 =0.7512 =0.8505  =0.9070
: 1 5 15 35 70
8 1+E 5+E 15+E 35+E 0+ B
=0.1921]  =0.5431] =0.7810]. =0.8927] =0.9433
70 35 15 5 1
2[70FA 35+A- 15FA 5+A T+A
=0.9414] =0.8893] =0.7750 =0.5345 =0.1867
560 385 240 130 56 15
3(560+ I 385+ J 240F T 130+ J 56+ J 15+ 7
=0.8659| =0.8161] =0.7345 =0.5997 =0.8928] =0.1474
210 385 410 345 239 130 45
41210+ K 385+ K 410+ K 345+ K 239+ K 130+K 45FK
=0.4766] =0.6254  =0.6400 =0.5994 =0.5089  =0.3605  =0.1633
35 80 115 128 115 80 35
5 3B+ L 80+ L 15+ L 128+ L 116+ L 80+ 1 35+ L
=0,2492| =0.4314] =0.5217] =0.5484] =0.5217  =0.4314]  =0. 2492
45 130 239 345 410 385 210
6 : 45+ M 130+M 286+ M 345+ M 410+M 385+M 210+M
=0,1611]  =0.3569| =0.5050| =0.5056  =0.6364  =0.6217 =0.4727
‘ 15 56 130 240 385 |60
7 15+ N 56+ N 130+ N 240+ N 385+ N 860+ N
=0.1469) =0.3913  =0.5988  =0.7337| =0.8155 =0.8654
1 5 15 35 70
8 1+E 5+E 15+E 35+E 70+ E
=0.1921]  =0.5431  =0.7810] =0.8927] =0.9433
70 35 15 5 1
370+A 3B+A 15+ A 5+ A 1+A
=0.9414] =0.8893] =0.7750] =0.5345 =0.1867
70 70 55 35 17 5
4170FF 70+ F 55+ F 35+ 1 17+ F 5+F
=0.7637] =0.7637] =0.7174 =0.6177] =0.4397 =0, 1875
35 55 60 52 35 15
5 : 35+ G 55+ G 60+ G 524G 35+ G 15+G
=0.4449  =0.5574] =0.5788 =0.5435 =0.4449  =0.2557
15 35 52 60 55 |35
6 - 15+ H 35+ H 52+ H 60+H 55+ H 35+H
=0.2535  =0.4420] =0.5407] =0.5750] =0.5545  =0.4420
5 17 35 55 70 70
7 5+1 17+ 1 3E+T 55+ 1 70+ 1 70+ 1
=0.1850| =0.4356| =0.6138| =0.7141] =0.7607] =0.7607
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1 5 15 35 70
8 1+E 5-+E 15+ E 35+E 70+E
=0.1921] =0.5431] =0.7810 =0.8027] =0.9433
8 70 35 15 5 1
4170+ A 35+A 15FA 5+A 1+A
=0.9414] =0.8893] =0.7750] =0.5345 =0, 1867
35 40 30 16 5
5 35+ B 40+ B 30+ B 16+ B 5+B
=0. 6691 =0.6980] =0.6342] =0.4804] =0.2241
5 10 12 10 5
6 5+C 10+C [12F¢C 10+C 5+C
=0.3626] =0.5323) =0.5773] =0.5328) =0.3626
5 16 30 40 35
7 5+D 16-+D 30+ D 40+ D 35+D
=0.2191]  =0.4731] =0.6274 =0.6918] =0.6627
1 5 15 35 70
8 1+E 5+E 15+ E 35+E T0+E
=0.1921] =0.5431] =0.7810 =0.8927| =0.9433

77:7lib; §§6£I“A, B, C,

?

A=70a+35b+15¢c+5d +e
B=35b +40c-+30d +16e +5¢f
C=5¢c+10d +12e +10f +5g
D=5d +16e-+30f +408 +35h
E=e+5f+152+35h+70 1
F=70a+70b +55¢ +35d +17¢e +5¢
G=35b+55¢ +60d +52¢ +35f +15¢
H=15¢ +35d +52¢ +-60 f +55g -+35h
1=5d+17e +35f +558 +70h +70 i
J=560a-+885b +240 ¢ +130d +56e +15f
K=210a +385b +410 ¢ +345d +239e +130 f +45g +701
L=35b +80c +115d +128e +115f --80g +35h
M=45¢ +130d +239 ¢ +345f +4102 +385h +2101 Z=15¢-+110d +328¢e +690 f 11958 +1820 h +2520 i
N=15d +56¢ +130 f +240& +385h --560 i

Z, ZallkoZT L TH B,

O=420a +245b +130 ¢ +-60d +22¢ +5 £

P=420a +420b +345¢c +240d +138e +60 f +158

Q=702 +245b +345¢ +370d +329¢ +240f +1308 +35h
R=35b +130 ¢ +240d +329 e 4370 f +3458 +245h +70
S=5c+20d +46e +80f +1158 +140h +140 i

T=5d+422e +60f +130g +245h +420 1

U=1120a +595b +280c +110d +-32¢ +5f

V=25202a +41820b +1195¢c +690d +328 e +110f +15g
W=11202a +1820b -+1920 c +1645d 41184 ¢ +-690 f +280g +35h
X=70a 4595b +1195¢ +1645d +1810e +1645 f +1195g +595h

Y=35b-280c +690d +1184 e +1645 f +19208 +1820h +1120 i

Za=5d +32e +110f +280g +595h +1120 i

T ORISR DR 06

13 & & At
RO A | — :
i o R A% M B B o K A8 e 4H BE w0 K 1 s 1 E
A 118 0.0164 206 0.0331 324 0. 0242
Al T 46 0. 0064 35 0. 0056 81 0. 0060
& 164 0.0228 241 0.0387 405 0. 0302
R 201 0. 0280 186 0. 0299 387 0. 0289
Li U 3,496 0. 4862 3,397 0. 5461 6,893 0.5140
&3 3,697 0.5142 3,583 0. 5760 7,280 0. 5429
w 3,329 0. 4630 2,396 0. 3852 5,728 0. 4271
& i 7,190 1.0000 6,220 0. 9999 18,410 1.0002
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LEERE B E, FELTOAREEDO DV 230, 1,
2, -y 8 THBHWERIELREFRERATHLBID,

45 i
P{0}= 3} aiY;, P{1}= 3 Bi¥i,

5 45
P{2}= _ElTiYi, -, P{8}= _ElliYi
1= 1=

[ B2 IS LT 55 A, D OTE
ROFCHEDOUB 3 DI~ IFRC X » T
EERARDDZ LN TED. ThbORL, LOE
¥ O TSI X 5 X ERCEAT s Z & A
T¥ 5.

E SIS 5 RENHM 057

304581, 4L A (BB71908, 622 A) It B &HL
BONHIRTIOZTLLTHBE, f MEL LT
WA BN OESFRD bk (FEHER 5 %),

F HEofEcistt s E oo o

B eeeeE174 A (JB159N, ZIBA) DY
MOHFNTEE DT L L TH D, FHERLIESNBE
=R EEE A T AR L OV L AT { TWAE <
NANCAT SN D bl (ERES5 %),

G FEIONE

ACA+T), L (R+U) B LOWD FiZoWT
OTFEOXFMOM A L FDPEHA, L, WHLER
Fh&E9, 10, IO L THB. s, FREES
MOFEENRD BRI BOTHEE, FOUNLEET
RETH DI BWHALT L+ i3gnoT
Btk G ic T O iR L.

{ESERED T 36 L O RIEDW TR BNIT T Eh 212,
13E5R 3

BEEAFOBRER TR TH BN, I
53813 % TRAMEA L 2 B B fcdd, TTHEROIE
HASFBL DI e 2T, ROBEELDERD
FhERE SV T—TEEEOER ST RT o1 £
OFER, 5% FREFRUTOEREL L - TRO T
ERET B LN TE B ‘

#8  EMAFEFRELEC BT SN 0N

% o B HE
B |— : A
B o BB H o R 18 E o piER iy
A 29 0.0182 5 0.0333 34 0.0195
T 12 0. 0075 0 0 12 0.0069
L 783 0. 4925 80 0.5333 863 0. 4960
W 766 0.4818 65 0.4333 831 0.4776
& 3 1,590 1.0000 150 0.9999 1,740 1.0000
E9 WFOA (A+T) RoK@oMEE L TOFHA (A+T) ¥
g\\\f 0 1 2 3 4 T
0 0.77 0.68 0.50 0 0.63 2.58 0.52
1 0.53 0.63 1.16 0.58
2 0.70 2.00 2.70 1.35
3 1.57 1.50 2.00 5.07 1.69
4 0.22 0.33 0.55 0.28
5 0.27 0.27 0.27
6
7 3.00 3.00 3.00
8 0 0 0
& & 7.06 2.81 4.83 0 0.63 15.33
o 0.88 0.94 1.21 0 0.63 0.90
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RO LBOL (R+U) Bogflofad L FoPEL (R+U) ¥

. o1zl 3]l als]e] 78] o] =& [+s
0 1.00 2.14 .00 2.88 4.00 3.50 4.00] 21.52 3.07
1 1.00 1.67 2.10 1.50| 4.33 3.67 2.00] 5.75 22.02 2.75
2 of 2.01 4.60| 3.80 3.40 2.50 4000 4.50 6.00| 3171 3.52
3 3.57 4.50 3.13 3.00] 4.88| 3.56 2.88 5.21] 4.42| 5.38 6.86 47.39 4.31
4 3.25| 2.00 4.29| 2.25 3.50| 3.29| 2.67 5.33 5.75 6.80 39.13 .91
5 1.86) 4.00 3,500 4.83 5.50 6.67 7.21| 5.86 8.75| 48.18 5.35
6 4.45 3.18| 7.00| 3.80 5.31 5.75 7.14| 5.25| 7.40 6.56 8.23] 64.07 5.82
7 4.57| 3.57)10.00] 1.50{ 8.00| 4.33 5.31| 7.35 7.45| 7.50 5.50] 65.08 5.92
8 2.00 5.75 2.88 7.00] 3.67| 5.70] 7.17 8.33 8.33 7.25 8.13] 66.21 6.02
9 4.69| 8.00 6.60 7.67 5.50 7.90| 7.86| 7.30 7.75| 7.80| 7.13] 78.20 7.11
10 4.11] 8.33 6.33 6.50 4.33 8.33 5.50 6.78 7.33 7.71] 7.38) 72.60 6.60
& 3t | 30.50 42.24] 44.04) 41. 02| 45.39] 50,59 53. 08| 56.19| 61. 64 68.61] 61. 98] 556.11
4 | 2.7 469 489 4.19 4.53 5.06 4.83 6.24 6.16] 6.24) 6.8 .10
H1 LHOWKOAMOME L LT OTHWH
g~ ol 1t z2]s a5 e 7]s o] & |+
0 1.03 1.67 2.50 4.00 2.61 1.10 4.40] 3.00 3.44 175 463 30.13 2.74
1 0.91 2.29] 0.83 0.63 1.71 2.40] 5.80 1.50 3.40 5.25| 24.72| 2.47
2 188l 1.71 1.67 3.20 2.71 5.40| 4.60 5.18| 5.20 8.00] 39.55 3.96
3 2.25| 2.29| 2.40| 2.83 4.55 2.00 8.50 6.23 6.20| 87.25 4.14
4 1.42 2.75 2.00| 5.00| 3.00 3.50| 4.72| 5.80| 2.00 6.82 4.63 41.73 3.79
5 4.00 5.25 1.70] 2.50 4.50 7.33 6.50 7.57 6.00] 7.11 52.46 5.25
6 1.33 4.00| 4.43 4.33 8.00 6.25| 6.50 7.75| 4.80 s.00 8.50] 63.89 5.81
7 1.57 4.50 5.93 4.82 8.50| 6.44| 5.13 7.00 6.88 5.50 6.43| 62.70 5.70
8 4.00 5.17 5.00 7.50| 5.50 7.25 5.40 6.82 10.00| 56.64 6.2
9 4.50] 4.25 8.00 10.00| 5.67 8.50 7.90] 8.33 9.00 66.15 7.35
10 6.00| 5.67 9.00| 6.4 6.00 6.43 9.00] 48.54 6.93
& 7t | 28.89] 30.55| 34.55 36.31] 59.52] 51. 50| 46.90] 53. 35| 48.03| 46.32 78.75| 523.76
45| 2.63 3.60] 3.46 4.03 5.41 4.69 5.86 5.93 5.34 5.70| 7.1 4.5
K2 RXBOTHOHKEOHEE L TFOETH #13 RXBROREOFMOHAEYE & TFOTHRY
A -
o o |1 | e JeafTre pF o]z s [aa|re
o | 0.47 | 0.3 | 0.20 | 112 | 0.7 0 |o.45] 0.3 ] 0.71]0.67] 2.17 | 0.5
1 | 031 0.31 | 0.3 1 |0.36]0.29 | 0.50 1.15 | 0.38
2 0 0 0 2 [1Loo| o 1.00 | 0.50
3 3 o| o 0 0
4 0 0 0 azt] 181 063 | 1.2 | 067 | 432
a3t ] 078 | 0.36 | 020 | 143 4| 0.45 | 0.16 | 0.61 | 0.67 | 0.39
iy | 0.19 | 0.86 | 0.20 | 0.24
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o e g e [PEEOR
i B[R ob (P'—:O, 05) 'j!!l_ e g
(fElfE85%)
AA+T) AL | Fote=0.70 5,41 I
£ | F8=2,55 6,03 4
L(R+TU) AL | Fol%=3,87 | == 1,92 Fcl
Lg: F01098=7. 08 == 1, 92 7fj‘
w AL | Folty,=4,37 | == 1.92 4
| Fol%=7.13 | = 1,92 H
T 42 | Fy?3=0,55 ==09, 17 Ko
| Fofy=2k 99,17 H
R A | Fo?y=1.56 4,35 4
B | Fol=1.64 4,35 i

15 SOREENCEY B 4 {lioaw

4 % i =1 B
T | AL (HEebSmee| AZC [MEMEREE| ABL |[HESRFHE
0 0 0 0

1 0 0 0

2 0 0 0

3 1| 0.0014 2| 0.0032 3 0.0023
4 0 3 0.0048 3l 0.0023
5 0 6 0.0096 6 0.0045
6 3| 0.0042 71 o.0113] 10/ 0.0075
7 5| 0.0070 5| 0.0080] 10| 0.0075
8 71 0.0097 9| 0.0145 16/ 0.0119
9 14 0.0195| 26| o0.0418] 40| 0.0298
10 75| 0.1043] 86| 0.1383 161| 0.1201
11 68 0.0046 68| 0.1093 136/ 0.1014
12 68| 0.0046 61| 0.0981 129, 0.0962
13 64 0.0890] 49| 0.0788] 113 0.0843
14 69| 0.0960| 57| 0.0916] 126| 0.0940
15 49| o0.0682] 42| 0.0675 91| 0.0679
16 66| 0.0018] 47| 0.0756 113 0.0843
17 51 0.0709| 49| 0.0788] 100] 0.0746
18 63| 0.0876] 40| 0.0643 103 0.0768
19| 471 0.0654 31 0.0498] 78 0.0582
20 69 0.0060 34| 0.0547| 103 0.0768
&zt 719 1.0000] 622 1.0001] 1,341 1.0004

1 LEOEHOA (Tiebb, RHEOA+T) Buk
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H 4 fliodyh & R

SREEL, 34 AD 4 iy ik~ o5,
IR UIEENME DR, 1 B X » THLHT
DAROFEENRD b (BRER1%). Thbd
A3~7, A9kt 420 RS EC S BEC B L
o

YWicoPh 4 {ikehEh, 4s)=14.5+3.45,
4(2)=13, 53, 43-cAT M TRDd Bhic (BHES %).
EREsmseE (BI59A, W15 A) OFH 4 ik
As)=14,63.48, 4(9)=14.0%3.51 THLMIHEE
EEEHD bRk ol (EHRES %).  E RBEHR
DT 4 i, FeoEE 4 ik s bk
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#16 A {iDT~<TOHR & DA 4| 3| 3 0 0
3] 5| 2 0 2
4 |6 |8y |6, | 8 2} 4 ol 7| 1 B 5
201 0| 010 69 69 | 34 34 Iy 9o 9 14 119 26
19| 0| 1| 9 46 31 81 61 0 4 0 0
ol 2| 7] 1] 1 47 | o 31 51 2| 3 0 0
41 4| 2 0 1
18 0| 9 1 1 | N 1 3
2] 8 62 63 | 39 40 ol sl o 6 7| s 9
17| 1] 1] 8 3 1 71 el 11 3 0 0
ol 3| 7 48 51 |48 49 51 3| 2 1 0
16{ 2] 0| 8 2 1 4] 5| 1 2 0
1| 2| 7 1 0 3| 7] o 2 5 | 5 5
0| 4| 6 61 46 6l 71 ol 3 0 0
0| 51 4| 1] 2 66 | 0 47 6l 2l o 0 0
5 2| 1] 7 0 0 5| 4] 1 1 1
1| 3] 6 0 3 4] 6] 0 2 3| 6 7
0] 5| 5 49 49 | 39 42 5| 71 1] 2 0 o
14{ 3/ 0] 7 0 1 6| 8| 1 0 0
2| 2| 6 0 0 5| 5| 0 0 0| 6 6
i 415 8 2 4] 8] of 2 0 1
0] 6| 4 64 54 - 0 0
71 2] 1] 2 69 | 0 57 6l 4l o 0 o | 2 5
131 3| 1] 6 1 0 sl sl 1] 1 o 1]
21315 0 0 71 8| 0 1 1] 1 2
1| 5| 4 4 2
o 71 3 59 64 | 47 49 21 9] 0f 1 0
8 0 0 0 0
12| 4] 0| 6 0 0
3| 2 5 0 0 1] 9 1 0 0 0 0 0
2 41 4 1 1 ol10]| of o 0 0| o 0
1| 6] 3 6 5 -
ol 8] 2 61| 68 |55| 61 Gl At 719 622
1n| 4{ 1| 5 0 0
3] 3| 4 0 0 EIT AR5 &R Al DR
2| 5| 3 1 1 . m I & st
L 7] 2 2 10 R - e
0| 9] 1 65 68 | 57 68 A AN }Erg AL Eﬁ% AN EEF
10| 5| 0| 5 0 0 1 |4 0~ 9 300.0417] 580.0932] 88/0. 0656
4] 2| 4 0 0 2 [410~11] 143/0.1989 154[0.2476| 297)0.2215
3] 4| 3 1 0 3 |412~14 201/0.2796| 167/0.2685] 368[0.2744
2| 6| 2 6 3 4 |415~17 166[0.2309 1380.2219] 304/0.2267
1] 8} 1 7 3 5 |418~19 110/0.1530] 710.1141f 181[0.1350
ol10] o 81 75 | 80 86 6 |420 69(0. 0960  34i0. 0547 103/0. 0768
9! 5] 1| 4 0 0 & F 7190, 9999 622{0.9999]1, 341[1. 0000
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