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� ¶� $EDTXV� 3\WKRQ�� ��� � � ¶ � � �$EDTXV�� 3\WKRQ�� �� $EDTXV�� 3\WKRQ���� � � � �$EDTXV�� 3\WKRQ��3ULQFLSOHV� RI� GHYHORSPHQW� RI� SDUDPHWULF� ILQLWH�HOHPHQW� PRGHOV� RI� WKUHDG� FRQQHFWLRQV� � LQ� WKH� ILQLWH�HOHPHQW�DQDO\VLV� V\VWHP�$EDTXV�ZLWK�3\WKRQ�SURJUDPPLQJ� ODQJXDJH�DUH�H[DPLQHG��0RGHOV�FDQ�EH�XWLOL]HG� IRU�D�FRPSOH[�DQDO\VLV�DQG�RSWLPL]DWLRQ��.H\ZRUGV��ILQLWH�HOHPHQW�PRGHO��WKUHDG�FRQQHFWLRQ��ILQLWH�HOHPHQW�DQDO\VLV�V\VWHP�$EDTXV��3\WKRQ�SURJUDP�PLQJ�ODQJXDJH��$EDTXV��±� 
 � �)LQLWH�(OHPHQW�$QDO\VLV�± )($��>�@��$EDTXV� ¶ �± � ��� $EDTXV�¶ � �� �� ¶ �&$'�� ¶ � � �$EDTXV� )($� $QV\V���1DVWUDQ���&RPVRO���&RVPRV��� � ��$3,�� 3\WKRQ�>����@���3\WKRQ�± �� �¶ � ��� �� 3\WKRQ�$3, $EDTXV� �� � ¶ �)($�� � � �� � �� � �� $EDTXV� �� � ���� ± 3\WKRQ� �� �� ��� �� ¶ ��� ¶ � �� �� �� ¶ $EDTXV� ¶ � �� � � � � �� � 3\WKRQ��$EDTXV� � SDUW�� PDWHULDO�� VHFWLRQ��DVVHPEO\��VWHS��LQWHUDFWLRQ��ORDG��PHVK��MRE��VNHWFK��YLVXDOL]DWLRQ� �3\WKRQ� LPSRUW��� �IURP�SDUW�LPSRUW� � �� � � � �� � � � �
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� ±� ¶ $%$486�����

� 'LP� � Q��HL��HV��Y� � � BBLQLWBB��� PLQ��� PD[���
FODVV�'LP��


 


�� Q �����HL �����HV �����Y �����GHI�BBLQLWBB�VHOI�Q�HL�HV���


 


�� VHOI�Q QVHOI�HL HL�� VHOI�HV HV�� GHI�PLQ�VHOI���


 


�� UHWXUQ�VHOI�Q�VHOI�HL�� GHI�PD[�VHOI���


 


�� UHWXUQ�VHOI�Q�VHOI�HV�
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PDWOLE ^
��
�0DWHULDO�( ��������H���PX �����VW �����H���VE �����H���GHOWD �����SVL �������
�� � 
�0DWHULDO�( ��������H���PX �����VW �����H���VE �����H���GHOWD �����SVL �����` � ��� ¶ 0DWHULDO���¶ � � �QNW��� ^�
'
�'LP�����������������
G
�'LP�����������������` � ��� ¶ 'LP���¶ �QNW ^����QNW��������QNW���` 
G
� ¶ ����G QNW>���@G>
G
@�Y G>
G
@�PD[���� ¶ �� � � ¶ ��V PRGHO�&RQVWUDLQHG6NHWFK�QDPH 
6NHWFK��
� VKHHW6L]H ������J� V�/LQH�SRLQW� ����� ��������SRLQW� ����� �������V�9HUWLFDO&RQVWUDLQW�HQWLW\ J��G� V�9HUWLFDO'LPHQVLRQ�YHUWH[� J��JHW9HUWLFHV��>�@��� YHUWH[� J��JHW9HUWLFHV��>�@�WH[W3RLQW ����� ������V�3DUDPHWHU�QDPH 
SBQ
� SDWK 
GLPHQVLRQV>�@
�� � � � $EDTXV�3\WKRQ�$3,� �ILQG$W� �� �� �HQ� ��G>
'
@�Y�G>
G
@�Y����G>
/
@�Y�������� �� �PRGHO PGE�PRGHOV>
0RGHO��
@V PRGHO�VNHWFKHV>
6NHWFK��
@V�SDUDPHWHUV>
OQ
@�VHW9DOXHV�H[SUHVVLRQ VWU�G>
/
@�Y�������3DUW� ¶ �� �PRGHO�3DUW�GLPHQVLRQDOLW\ $;,6<00(75,&� QDPH Q�W\SH '()250$%/(B%2'<�PRGHO�SDUWV>Q@�%DVH6KHOO�VNHWFK PRGHO�VNHWFKHV>V@��Q � 
 � V � �� �¶ � � ��FUHDWH&XW� ��GHI�FUHDWH&XW�3DUW�6NHWFK�%HJLQ�3�)L�/HQ�;�<�G[�G\���L %HJLQ� ��� �ZKLOH�L3� /HQ��V PRGHO�&RQVWUDLQHG6NHWFK�QDPH 
BBSURILOHBB
�VKHHW6L]H �����PRGHO�SDUWV>3DUW@�SURMHFW5HIHUHQFHV2QWR6NHWFK�ILOWHU &23/$1$5B('*(6� VNHWFK V�V�&RQVWUXFWLRQ/LQH�SRLQW� �����������SRLQW� ����� �������V�UHWULHYH6NHWFK�VNHWFK PRGHO�VNHWFKHV>6NHWFK@��V�GHOHWH�REMHFW/LVW �V�YHUWLFHV�ILQG$W�����������������V�PRYH�REMHFW/LVW V�JHRPHWU\�YDOXHV����� YHFWRU �;�G[3WDQ�)LSL�����L�<�G\3L���PRGHO�SDUWV>3DUW@�&XW�VNHWFK V�GHO�V�� L L��UHWXUQ�L��
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3DUW � � 6NHWFK � � %HJLQ � � ���3 � �� )L��� � ���/HQ��� � ;�<��� G[��� � � ������ � ����� ����G\��� ������ � ����� ���� �FUHDWH&XW�3DUW 
3DUW��
�6NHWFK 
6NHWFK��
�%HJLQ ��3 G>
3
@�Y�)L G>
IL
@�Y�/HQ G>
/
@�Y������; GVU�< G>
/
@�Y������G[ ���G\ ���GVU��� �FUHDWH&XW� �� ¶ �P PRGHO�0DWHULDO�QDPH Q�P�(ODVWLF�WDEOH HW�P�3ODVWLF�WDEOH SW�Q � 
 � HW��� � SW��� �� � �PRGHO�+RPRJHQHRXV6ROLG6HFWLRQ�PDWHULDO P� QDPH Q� WKLFNQHVV 1RQH��PRGHO�SDUWV>S@�6HFWLRQ$VVLJQPHQW�UHJLRQ 5HJLRQ�IDFHV PRGHO�SDUWV>S@�IDFHV���VHFWLRQ1DPH Q�Q � ¶ � P � � S � �¶ �PRGHO�URRW$VVHPEO\�,QVWDQFH�GHSHQGHQW 2))�QDPH Q�SDUW PRGHO�SDUWV>S@��Q � ¶ � S � � �PRGHO�6WDWLF6WHS�QDPH Q� SUHYLRXV SU�Q �� 
 � SU�� � � � �¶ � � �� �PRGHO�URRW$VVHPEO\�UHJHQHUDWH���DH PRGHO�URRW$VVHPEO\�LQVWDQFHV>L@�HGJHV�H DH�ILQG$W�HS��HS���S >[�SRLQW2Q�IRU�[�LQ�DH�LI�[�QRW�LQ�H@PRGHO�URRW$VVHPEO\�6HW�QDPH Q�HGJHV DH�ILQG$W�S���Q � 
 � L � � HS��� � �� HS ��HP�� ����HP�� �������� � � ��PRGHO�&RQWDFW3URSHUW\�
,QW3URS��
�PRGHO�LQWHUDFWLRQ3URSHUWLHV>
,QW3URS��
@�7DQJHQWLDO%HKDYLRU�GHSHQGHQFLHV �� GLUHFWLRQDOLW\ ,627523,&�HODVWLF6OLS6WLIIQHVV 1RQH�IRUPXODWLRQ 3(1$/7<�IUDFWLRQ ������ PD[LPXP(ODVWLF6OLS )5$&7,21�SUHVVXUH'HSHQGHQF\ 2))� VKHDU6WUHVV/LPLW 1RQH��VOLS5DWH'HSHQGHQF\ 2))�WDEOH ������� ������� WHPSHUDWXUH'HSHQGHQF\ 2))�PRGHO�LQWHUDFWLRQ3URSHUWLHV>
,QW3URS��
@�1RUPDO%HKDYLRU�DOORZ6HSDUDWLRQ 21�FRQVWUDLQW(QIRUFHPHQW0HWKRG '()$8/7�SUHVVXUH2YHUFORVXUH +$5'��VP PRGHO�URRW$VVHPEO\�VHWV>
0DVWHU
@VV PRGHO�URRW$VVHPEO\�VHWV>
6ODYH
@PRGHO�6XUIDFH7R6XUIDFH&RQWDFW6WG�DGMXVW0HWKRG 121(�FOHDUDQFH5HJLRQ 1RQH��FUHDWH6WHS1DPH 
6WHS��
�GDWXP$[LV 1RQH��HQIRUFHPHQW 685)$&(B72B685)$&(�LQLWLDO&OHDUDQFH 20,7� LQWHUDFWLRQ3URSHUW\ 
,QW3URS��
�LQWHUIHUHQFH7\SH 6+5,1.B),7�PDVWHU 5HJLRQ�VLGH�(GJHV VP�HGJHV���QDPH 
,QW��
�VODYH 5HJLRQ�VLGH�(GJHV VV�HGJHV���VOLGLQJ 60$//�VXUIDFH6PRRWKLQJ 121(�WKLFNQHVV 21� �V PRGHO�URRW$VVHPEO\�6HW�HGJHV PRGHO�URRW$VVHPEO\�LQVWDQFHV>L@�HGJHV�ILQG$W�HS���QDPH Q�
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Q � 
 � L�� � HS�� � �HS �HP�� ��� � � �� �V PRGHO�URRW$VVHPEO\�VHWV>
(QFDVWUH
@PRGHO�(QFDVWUH%&�FUHDWH6WHS1DPH 
6WHS��
�QDPH 
%&��
� UHJLRQ 5HJLRQ�HGJHV V�HGJHV��� ��� � ��� �PRGHO�URRW$VVHPEO\�VHHG3DUW,QVWDQFH�GHYLDWLRQ)DFWRU ����UHJLRQV �PRGHO�URRW$VVHPEO\�LQVWDQFHV>
3DUW����
@��PRGHO�URRW$VVHPEO\�LQVWDQFHV>
3DUW����
@���VL]H ����VP PRGHO�URRW$VVHPEO\�VHWV>
0DVWHU
@VV PRGHO�URRW$VVHPEO\�VHWV>
6ODYH
@PRGHO�URRW$VVHPEO\�VHHG(GJH%\1XPEHU�HGJHV VP�HGJHV� QXPEHU ��PRGHO�URRW$VVHPEO\�VHHG(GJH%\1XPEHU�HGJHV VV�HGJHV� QXPEHU ��PRGHO�URRW$VVHPEO\�JHQHUDWH0HVK�UHJLRQV ��PRGHO�URRW$VVHPEO\�LQVWDQFHV>
3DUW����
@��PRGHO�URRW$VVHPEO\�LQVWDQFHV>
3DUW����
@���¶ �� ���������PRGHO�URRW$VVHPEO\�WUDQVODWH�LQVWDQFH/LVW �
3DUW����
� ���YHFWRU ����� ������� ������� � ��� ������ ���¶¶ %ROW/RDG��¶ �P\-RE� PGE�-RE�QDPH PRGHO�QDPH� PRGHO PRGHO�QDPH�P\-RE�VXEPLW���� 
P\-RE�ZDLW)RU&RPSOHWLRQ���� �¶ 
6(7��
�P\2GE� RSHQ2GE�SDWK PRGHO�QDPH�� 
�RGE
�HV P\2GE�URRW$VVHPEO\�HOHPHQW6HWV>
6(7��
@�IRU�V�LQ�P\2GE�VWHSV�YDOXHV����IR V�IUDPHV>��@�ILHOG2XWSXWV>
6
@�JHW6XEVHW�UHJLRQ HV�SRVLWLRQ ,17(*5$7,21B32,17��PD[ �IRU�Y�LQ�IR�YDOXHV�LI�Y�PLVHV!PD[� PD[ Y�PLVHV�� SULQW�PD[�
¶ � �� � ���� � �¶ � �¶ � � � ��� ¶ �� �� 6ROLG:RUNV��� &$7,$��� 3UR�(1*,1((5��$EDTXV���
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� ± ���� � � ± ������ � � ± �����
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