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Summary. In this paper we evaluate the evidence for pairs of competitive and exhaustive
hypotheses derived from a characteristic observed on a crime sample and on individuals con-
tained in a database. The subject considered here takes into account a debate which has
recently appeared in the literature concerning the appropriateness of different sets of hypothe-
ses. First we demonstrate the problem via a computational efficient Bayesian Network ob-
tained by transforming some recognized conditional specific independencies into conditional
independencies. Then an Object Oriented Bayesian Network representation is proposed first
for a generic characteristic, then considering inheritable DNA traits. In this respect we show
how to use the Object Oriented Bayesian Network to evaluate the hypotheses that some indi-
viduals genetically related to the database members are the donors of the crime sample.
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3. The Database Search Problem: BN vs OOBN
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Fig. 1. A DAG for the DB search problem.
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Fig. 2. The augmented DAG obtained from Figure (1).
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Û = U ∪ H̄

����	<�:�Z	EC1)@�
�a�x���2J
f�>@�P0P��
C1	<�8��+Z.,	<�;����	5I8)��(	5�1�o�1'g�(>@�$G����	��I8+E���

Xj
���,.

H
.@�c��� �@����/2>8���@C��$��	A�(>N�
�4�3#Y�4/2� ���

�(>,� ����	EC1	<�8��+F�@�����������^���,.^�(>@�_�
�40P��	<�,	5�,C « |df7�O��
��.@��r8�,�4.�����'��1+<+E�����4ª

P̂ (H̄j = 1 | H = i) =

{
1
	<'
j = i

0
���(>@���3��	<�3� �V¥1�

P̂ (Xc | X, H̄ = h̄) =





P (Xc | Xj , H = j)
	5'

h̄ = 1j

P (Xc | H = Ì@Í@Î!Ï ) 	5'
h̄ = 0

m−1 ���(>@���3��	<�3�
�\¨��

��>@���
�
0
���8.

1j
��
�"G���/2�����(�B��'d�
	5D��

n
J ¬y��/(>o�4+E�40=�4��� �1'

0
	<�

0
��>8	5+5�"�(>@�

i
UV��>o�4+E��0$�4�1�]�1'

1j
	5�

0 ∀i 6= j
���,.

1
'����

i = j
J

f�>@� « |df7�O�!�3�2��/2>@�4.M���$����/2>6�@�@.@�
H̄j
[8�3#%�4/4	Er,��.:����	5�T��¥1�2[,	<�&�(>@� #,����I%�I8	5+<	5�3�(	5/]�
�(���8�
+����(	5�1�

�1'g�(>@�P.@��������0P	5�8	5�;�(	</$+5��C1	5/4��+&áâ?ã Ï�ä?Í!å �
�4+����(	5�1�l[�	�J ��J<[ ∀j áâ H = j Ï�ä?Í!å H̄j = 1
���,. ∀i 6= j

[
H̄i = 0

JSf�>�),��[d����/(>SG����	<�I8+5�
H̄j

�
��#8�
�4�3�����(�"�(>,�^����	5C1	5�8�!�����=�3�(�!�(),�='����R�(>@�
j
U��(>s	<�,.,	EG@	<.,)8��+



OOBN for Forensic Identification Via a Search in a Database of DNA Profiles 5

76540123X?c

/.-,()*+Z1

76540123X1
76540123H̄1 /.-,()*+Z2

76540123X2
76540123H̄2

. . . 76540123Zn

76540123Xn 76540123H̄n

'&%$ !"#H

zzvvvvvvvv

��55555

**VVVVVVVVVVVVVVVVVV

��55555

��					

''PPPPPPPPPPP
��55555

��					

��

��55555

��					

uujjjjjjjjjjjjjj

Fig. 3. The augmented DAG of Figure (2) after the divorce.
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Fig. 4. The network obtained after dropping the X?
c node and the related incidental arcs from the

DAG in Figure (3)
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Fig. 5. The OOBN representation for the DB search problem derived from Figure þ�ÿ�� .
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Fig. 8. The family class F when F = {0, 1, i}.
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5. An Application Using a Real DB
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Proof of Proposition 3.1
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∑
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