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g	hji3k�l>h O	]TQjW2N�PmJ�NnG�o�C	V�GIAFJpGqDrCLbcJ�s.\FJ�N�StJ�b�_aJ�]jC<DvuxwyO>GIS�A�Q^NFW@_�O	bcJ�bxbIA�C2\�]^Ky_0JpbIStC	VIJ�Kdzp{>|4PfQ^bIPRO>GISYA�Q^NFW
_�O	bcJ�b�b�AFC2\�]^K _aJ�b�StC	VIJ�K&}�{>|�O	N�K&J�O	S�ALW2O>ULUaC2bIQjGIQjC2N&bIAFC2\�]TKf_aJ�UaJ�N�O	]^Qj~eJ�Kf}��.ur?BAFC�D�GIAFJ���]^]jJ�KF}qQ^NfbIStC	VYQ^NFW
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���[� 5�� 8;:*�')0/<!>=��FC	V�GIAFJ�bcJfGqDrC bcJ�s.\FJ�N�StJ�b�O	N�K$GIA�Jpb�StC	V�Q^NFWLbISYAFJ�PmJR\�bIJ�KXO>_0C��	J	| AFC�D PRO	NnM K�Q^bcGIQ^N�StG
i	��

���Rl>h O	]^QjW2N�PmJ�N3GIb�O>VIJ�GIAFJeVIJ���� �BU�]^O	QTN&A�C<D9M	C2\yO>VIV�Q��	J�K�O>G�M	C2\FV�O	N�bID[JeV�u

����� 5�� 8;:*�')0/<!	= ?BAFC<D GIAFJ hji����ci�l�� O	N�KfGIA�J�� � g � ��i<l�� O	]TQjW2N�PmJ�NnGIb W2Q��	J�N@_nMRGIA�J �*]^]jJ�KB}qQ^N PRO>GcV�Q �fO>_aC��	J	u

���[�L5 � 8 :*�')0/<!>="![VYQjJ$#�M�KFJ�bIStV�Q^_0JxAFC�D9G�D[C J�]jJ�PmJ�NnGIb�C	o�GIAFJ�KFM.N�O	PRQ^S�U�VIC	W	VYO	PRPRQ^NFWmU�VIC.StJ�K�\FVIJxDrC2\�]^K
K�Q&%aJeV@Qjo�M	C2\ DrJeVIJXStC2PmU�\FGIQ^N�W O hji('�l>hvl	h)�jg+*,�.-$*/
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�F�4� 5e��� 8;:*�')0/<!	=$?B\FU�UaC2bcJ GIA�O>G�DrJXDrO	NnGcJ�K�GcC StC2N�bcGcV�\�StGLO
� ���9
��ci�� ��-2��� l����>i��5' � l�� * �Ri(��-th o�C	V
VIJeU�V�J�bcJ�N3GIQTNFW O U�O>V�GIQ^Se\�]^O>VpSe]^O	bIb C	o������EbcJ�s.\FJ�N�StJ�b�u���VYO�DHO U�Q^StGI\FV�J C	o�GIA�O>GmbIAFC<D�b�GIA�J@bIGIO>GcJ�bRO	N�K
GcV�O	N�b�QjGIQjC2N�bpC	o�bI\�SYA OXPmCBKFJ�] u��;C2\FV PRC.KFJ�]�b�AFC2\�]^K`Q^N�Se]T\�KFJ@O �9
 l��2
 bcGIO>GcJ	| _�\�GRNFJeJ�K NFC	GRQ^N�Se]^\�KFJ@O	N
-2*�� bcGIO>GcJ	u! QjGIA@GIAFJ�G�D[CfbIJ�sn\FJ�N�StJ�be| �.�3�B�.�n�3� O	N�K �.�n� |.J�bIGIQ^PRO>GcJxGIAFJxGcV�O	N�bIQjGIQjC2N&U�VIC	_*O>_�Q^]^QjGIQ^J�b;o�C	V�GIA�Q^b
PmCBKFJ�]4\�b�Q^NFW#" O>U*]^O	StJvJ�bcGIQTPRO>GcJ�b�$'Q u J	uj|*U�bIJ�\�KFCBStC2\�N3GIb C	o {&%Yu � bcGIQ^PfO>GcJvGIAFJ�U�VIC	_�O>_�Q^]TQjGIQjJ�bro C	V GcV�O	N�b�QjGIQjC2N�b
o�VIC2P GIAFJ �9
 l��2
 bIGIO>GcJ('I\�bcGf]^Q^�	J�GcV�O	N�bIQjGIQ^C2N�bmo�VIC2P O	NnM`C	GIAFJeV&bIGIO>GcJ	u*)�GfQTbm��NFJLGcC-Jt�.U�VIJ�bIbRO	]^]�C	o�M	C2\FV
U�VIC	_*O>_�Q^]^QjGIQ^J�b[O	b�o V�O	StGIQ^C2N�beu
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�6�[�&5����d8 :*�')0/<!>=�� V�O<D OmU*Q^StGI\FVIJxC	o O �(-�'�i+*0���ci�� � -2� �dl����>i��.' � l���* �Ri(��-th o�C	V GIAFJ�bIJvbcJ�s.\FJ�N�StJ�beu!�;C2\FV
U�Q^StGI\�VIJmbIAFC2\�]^K KFJeU�QTStG�O	]T]�C	o GIAFJRbcGIO>GcJ�b�u#��CLN�C	G�bIAFC<D O	]T]�C	o[GIAFJpGcV�O	N�bIQjGIQjC2N�b�| _�\FG�Q^N�bcGcJ�O	KXbIA�C<D C2N�]^M
GIAFC2bcJ GIA�O>GxO>VIJp\�bcJ�Ky_nM�GIA�J�G�D[C�bcJ�s.\FJ�N�StJ�b�StC2N�bIQTKFJeVIJ�KyU�VIJ$�BQjC2\�bI]jM � �.�3�.�B�n�3� O	N�K �.�n� u0�FC	V 'I\�bcG�GIA�J�bcJ
GcV�O	N�b�QjGIQjC2N�be|FbIA�C<D GIAFJvU�VIC	_�O>_�QT]^QjGIQjJ�brO	b KFJeGcJeV�PfQ^NFJ�K@_.M@PfO �BQ^P \�P ]^Q^�	J�]^Q^AFC.C.K J�bcGIQ^PfO>GcJ�beu
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5e��� 8;:0�')0/<!>=�?B\FU�UaC2bcJ DrJ�D O	NnGcJ�K GcCp\�bcJ�GIAFJ�b�Q^PmU�]jJ���w w _aJ�]jC<D GcC KFJeGcJ�StG�bcJ�s.\FJ�N�StJ�b[GIA�O>G bcGIO>VIG[D�QjGIA
O@GqDrC>} _�O	bcJ PmC	GIQjo C	orQ^NnGcJeVIJ�bcGeu�� AFJmbcGIO>GcJ�b	�d{mO	N�K
� �&U�V�C �BQ^KFJpO@U�VIC	_�O>_�QT]^Q^bcGIQ^S�VIJeU�VIJ�bcJ�NnGIO>GIQjC2N$C	orGIAFJ
_�O	bcJ�b�Q^N GIAFJmPmC	GIQjo |0O	N�K GIAFJpbcGIO>GcJ�� { VIJeU�VIJ�bcJ�NnGIb�C	GIAFJeVx_�O	bcJ�b Q^NyGIAFJ bIJ�sn\FJ�N�StJ	u�?FAFC<D AFC<D M	C2\ DrC2\�]^K
\�bcJ C2NFJ C	o4GIAFJxKFMBN�O	PRQ^S�} U�VIC	W	V�O	PRPRQTNFWvO	]jW	C	V�Q^GIA�PRb[o C	V
��wywybrGcCpK�J�SeQ^KFJ�Qjo GIAFJ�bcJ�sn\�J�N�StJ �3�.� U�VIC	_�O>_*]jM
bcGIO>VIGIbvD�QjGIA$GIAFJRPRC	GIQjo[C	V NFC	Geu&?BA�C<D GIAFJRSeO	]TSe\�]^O>GIQjC2N�bvPRO	KFJm_.M GIA�Q^bxO	]jW	C	V�QjGIA�P6O	b�DrJ�]^] O	b�M	C2\FVv��N�O	]
U�VIJ�K�Q^StGIQjC2N u

m1 m2
E(A | m1)=0.3
E(C | m1)=0.2
E(G | m1)=0.2
E(T | m1)=0.3

E(C | m2)=0.2
E(G | m2)=0.2

E(A | m2)=0.3

E(T | m2)=0.3

E(A | b1)=0.2
E(C | b1)=0.3
E(G | b1)=0.3
E(T | b1)=0.2

b1start end
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���4� 5e� � 8;:*�')0/<!>=d?BAFC�D AFC<D O	N l��+-2�cl�g - ��h � * � � � -$��l�� ' � �
'Yl>h�'�h 8 �9
1-$�	��*ng PmJeGIAFCBK�DrC2\�]^K�Se]^\�bIGcJeVLGIAFJ
o�C2]^]jC<D�Q^NFWpo C2\�V �	J�StGcC	V�b
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��JeVIJ	| 
 �� VIJeU�V�J�bcJ�N3GIb�GIAFJ���V�bcG�StC2PRU0C2N�J�N3G O	N�K 
 �� VIJeU�VIJ�bIJ�N3GIb�GIAFJ�bIJ�StC2N�K StC2PmUaC2NFJ�NnG�C	o GIA�J �	J�StGcC	V 
 � u
?BAFC�D J�O	S�AybcGcJeU C	o,GIAFJvO	]^W	C	V�QjGIA�P O	b�D[J�]^] O	b�GIAFJ���N�O	] Se]^\�bcGcJeV�QTNFW�V�JeGI\FV�NFJ�K u
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�/�[� 5I7d8;:*�')0/<!>=���bIQTNFWpGIAFJ�bIO	PmJxo�C2\FV �	J�StGcC	V�b�|�bIAFC�D9AFC<D�� � �.-Il+* ��'eh 8 �9
1-2�9��*ng DrC2\�]^K�PmC��	JvQjGIb Se]T\�bcGcJeV
StJ�NnGcJeV�b�C2N$QjGIb ��V�bcG�QjGcJeV�O>GIQjC2N4u�� bIbI\�PmJvGIA�O>G�� 
 �&O	N�K GIAFJpQ^N�Q^GIQ^O	] StC.C	V�K�Q^N�O>GcJ�b�C	o GIAFJ Se]T\�bcGcJeVxStJ�N3GcJeVYb
O>VIJ ��� � + � O	N�K � � � � � u

�/��� 5 � 8 :*�')0/<!>= )�NZGIA�QTbmSeO	bcJ	|�A�O	b��n}qPmJ�O	N�b StC2N��	JeV�W	J�K O>o�GcJeVfC2NFJ Q^GcJeV�O>GIQjC2N0� ![VYQjJ$#�M	| Jt�BU�]^O	QTN`M	C2\FV
O	N�bcDrJeV�u
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�/�[� 5 �`8;:0�')0/<!>= !rV�QjJ$#�MLStC2PmU*O>VIJ O	N�K StC2NnGcV�O	bcGxSe]^\�bcGcJeV�Q^NFW O>U�U�VIC2O	SYAFJ�be|4]^Qj�	J�GIAFC2bcJmStC2N�bIQTKFJeVIJ�K O>_aC��	J	|
GcCRGIAFJ�O>U�U�VIC2O	SYA�C	o��FV�QjJ�K�PfO	N -$
 l>h�� D�A�Q^S�A�]jJ�O>VYN�b�O�� l>��- � *�-(

� i���� GcC S�A�O>V�O	StGcJeVYQj~eJvJt�BU�VIJ�bIb�QjC2N�K�O>GIOBu

�a������:�/<"B��)��a/<�%� �	/ � � "y��� " �,���	/���:0)
5I7X8 :*�')0/<!>= !rV�QjJ$#�M StC2PmU�O>V�J�O	N�K�StC2N3GcVYO	bcG GIAFJ�U�VIC	_*]jJ�PRbrC	o �Fl�� �9��� �$- �$-�� 8 -2*�'	- l>h � g�*,�.-2*/
 O	N�K ����i+
1-$� *

 � ��-Il��+� *ng |4O	N�KyGIAFJ PRJeGIAFC.K�b�\�bcJ�Kyo�C	V�GIAFJ�bIJ�G�D[C&GIO	bc�Bbeu �FCBSe\�b C2NyGIAFJ PRC2bcG�J�b�bcJ�N3GIQTO	] bIQTPRQ^]^O>V�Q^GIQjJ�b�O	N�K
K�Q&%aJeVIJ�N�StJ�b�u

	



���������	��
�
�
 �������

� � �0/<: ��	 ��!e/����
��:0)0/<"�� / � � "n"'�&� ��+ + ��� !
���4�f5 � 8 :*�')0/<!>= !rV�QjJ$#�MRK�J�bIStV�Qj_aJ GIAFJ VIJ�]^O>GIQ^C2N�bIA�QjUfC	o A�Q^K�K�J�N wyO>VI�	C �&PmC.K�J�]^b�$ ��w w b�%[O	N�K&bcGcCBS�A�O	bIGIQ^S
StC2NnGcJt�.Gro V�JeJ�W	V�O	PRPfO>V�b�$ ?�� ����b�% GcCvGIAFJ�� AFC2PRbc�.MmA�QjJeV�O>VYS�AnM	|nO	N�KfJt�.U�]TO	Q^NpD�AnMR?�� ����brO>VIJ�DrJ�]^]�b�\�QjGcJ�K
� ��� PmCBKFJ�]^Q^NFWFu

�,�[� 5 �$8 :*�')0/<!>= !rV�Q^J$#�MfStC2PmU�O>V�J�O	N�K�StC2N3GcVYO	bcG GIAFJ�_�O	bIQTS �rw O>U�U�VIC2O	S�ALo C	V ]jJ�O>VYN�Q^NFWpbcJ�s.\FJ�N�StJ�PmC	GIQjo'b
GcCRGIAFJ�Q^N�bIQ^K�Jt} C2\FGIbIQ^KFJ PmJeGIAFCBK�o�C	V ?�� ���xbeu �FCBSe\�b C2NLGIAFJvPmC2bcG�J�bIbcJ�NnGIQ^O	]4bIQ^PfQ^]^O>V�QjGIQ^J�b[O	N�K�K�Q&%0JeV�J�N�StJ�beu

	


