
$75����

��5HJRODWRUH
��&RQWUROOHU

0DQXDOH�,QVWDOODWRUH
8VHU�PDQXDO



6XPPDU\
���,QWURGXFWLRQ �
���0RGHO�,GHQWL¿�FDWLRQ �
���7HFKQLFDO�GDWD �

�������*HQHUDO�GDWD �
�������+DUGZDUH�GDWD �
�������6RIWZDUH�GDWD �

���'LPHQVLRQV�DQG�,QVWDOODWLRQ �
�������(OHFWURQLFV�5HPRYDO �

���(OHFWULFDO�ZLULQJV �
�������:LULQJ�GLDJUDP �

���'LVSOD\�DQG�.H\�)XQFWLRQV ��
�������1XPHULF�,QGLFDWRUV��'LVSOD\� ��
�������0HDQLQJ�RI�6WDWXV�/LJKWV��/HG�� ��
�������.H\V� ��

���'XDO�LQSXW�PRGH ��
�����������6HOHFWLRQ�RI�SURFHVV�YDOXH�UHODWHG�WR�WKH�FRPPDQG�RXWSXW�DQG�WR�WKH�DODUPV ��
�����������5HPRWH�VHWSRLQW ��
���&RQWUROOHU�)XQFWLRQV ��

�������0RGLI\LQJ�0DLQ�6HWSRLQW�DQG�$ODUP�6HWSRLQW�9DOXHV ��
�������$XWR�7XQLQJ ��
�������0DQXDO�7XQLQJ ��
�������$XWRPDWLF�7XQLQJ ��
�������$XWRPDWLF���0DQXDO�5HJXODWLRQ�IRU���2XWSXW�&RQWURO ��
�������6RIW�6WDUW� ��
�������0HPRU\�&DUG��RSWLRQDO� ��
�������/RDGLQJ�GHIDXOW�YDOXHV ��
�������/$7&+�21�)XQFWLRQV��RQO\�$,�� ��

����������+HDWLQJ�&RROLQJ�3�,�'� ��
���6HULDO�&RPPXQLFDWLRQ ��
����&RQ¿�JXUDWLRQ��� ��

����������0RGLI\�&RQ¿�JXUDWLRQ�3DUDPHWHU� ��
����7DEOH�RI�&RQ¿�JXUDWLRQ�3DUDPHWHUV ��
����$ODUP�,QWHUYHQWLRQ�0RGHV ��
����7DEOH�RI�$QRPDO\�6LJQDOV ��
����&RQ¿�JXUDWLRQ�($6<�83 ��
����6XPPDU\�RI�&RQ¿�JXUDWLRQ�SDUDPHWHUV ��

3DJH

3D\�DWWHQWLRQ�DW�WKH�VHFWLRQ�PDUNHG�ZLWK�WKLV�V\PERO

3UHVWD�DWWHQ]LRQH�DOOD�VH]LRQH�FRQWUDVVHJQDWD�GD�TXHVWR�VLPEROR



6RPPDLUH
���,GHQWL¿�FDWLRQ�GX�PRGqOH ���
���'RQQpHV�WHFKQLTXHV� ���

�������&DUDFWpULVWLTXHV�JpQpUDOHV ���
�������&DUDFWpULVWLTXHV�+DUGZDUH ���
�������&DUDFWpULVWLTXHV�6RIWZDUH ���

���'LPHQVLRQV�HW�,QVWDOODWLRQ ���
�������'pSODFHPHQW�GH�O¶pOHFWURQLTXH ���

���5DFFRUGHPHQWV�pOHFWULTXHV� ���
�������6FKpPD�GHV�FRQQH[LRQV ���

6RPPDULR
���,QWURGX]LRQH ��
���,GHQWL¿�FD]LRQH�GL�PRGHOOR ��
���'DWL�WHFQLFL ��

�������&DUDWWHULVWLFKH�JHQHUDOL ��
�������&DUDWWHULVWLFKH�+DUGZDUH ��
�������&DUDWWHULVWLFKH�6RIWZDUH ��

���'LPHQVLRQL�H�LQVWDOOD]LRQL ��
�������(VWUD]LRQH�GHOO¶HOHWWURQLFD ��

���&ROOHJDPHQWL�HOHWWULFL� ��
�������6FKHPD�GL�FROOHJDPHQWR ��

���)XQ]LRQH�GHL�YLVXDOL]]DWRUL�H�WDVWL ��
�������,QGLFDWRUL�QXPHULFL��'LVSOD\� ��
�������6LJQL¿�FDWR�GHOOH�VSLH�GL�VWDWR��/HG�� ��
�������7DVWL� � ��

���0RGDOLWj�GRSSLR�LQJUHVVR ��
�����������6HOH]LRQH�JUDQGH]]D�FRUUHODWD�DO�FRPDQGR�H�DJOL�DOODUPL ��
�����������6HWSRLQW�UHPRWR ��
���)XQ]LRQL�GHO�UHJRODWRUH ��

�������0RGL¿�FD�YDORUH�VHWSRLQW�SULQFLSDOH�H�VHWSRLQW�GL�DOODUPH ��
�������$XWR�7XQLQJ ��
�������/DQFLR�GHO�7XQLQJ�0DQXDOH ��
�������7XQLQJ�$XWRPDWLFR ��
�������5HJROD]LRQH�DXWRPDWLFR���PDQXDOH�GHO�FRQWUROOR���XVFLWD� ��
�������6RIW�6WDU ��
�������0HPRU\�&DUG��RS]LRQDOH� ��
�������&DULFDPHQWR�YDORUL�GL�GHIDXOW ��
�������)XQ]LRQH�/$7&+�21��VROR�$,�� ��
������)XQ]LRQDPHQWR�GD�GRSSLD�D]LRQH��FDOGR�IUHGGR� ��

���&RPXQLFD]LRQH�6HULDOH ��
����&RQ¿�JXUD]LRQH�� ��

����������0RGL¿�FD�SDUDPHWUR�GL�FRQ¿�JXUD]LRQH� ��
����7DEHOOD�SDUDPHWUL�GL�FRQ¿�JXUD]LRQH ��
����0RGL�GL�LQWHUYHQWR�DOODUPH ���
����7DEHOOD�VHJQDOD]LRQL�DQRPDOLH ���
����&RQ¿�JXUD]LRQH�($6<�83 ���
����3URPHPRULD�FRQ¿�JXUD]LRQH ���

3DJ



(1 �

7KDQNV�IRU�FKRRVLQJ�D�3L[V\V�FRQWUROOHU�
:LWK�$75����PRGHO��3L[V\V�LQWHJUDWHV�LQ�D�VLQJOH�GHYLFH�DOO�RSWLRQV�IRU�
VHQVRUV� UHDGLQJ� DQG� DFWXDWRUV� FRQWURO�� EHVLGH� DQ� XVHIXO� VXSSO\� ZLWK�
H[WHQGHG� UDQJH���«����9DF�9GF��7KDQNV� WR�GXDO�XQLYHUVDO�DQDORJXH�
LQSXW�RXWSXWV�FRQ¿�JXUDEOH�DV�UHOD\�RU�665��WKH�XVHU�RU�WKH�UHWDLOHU�FDQ�
UHGXFH�VWRFN�QHHGV��
7KH� VHULHV� LQFOXGHV� DOVR� D� PRGHO� ZLWK� VHULDO� FRPPXQLFDWLRQ� 56����
0RGEXV� 5WX� DQG� OLQHDU� RXWSXW� ����� 9�� ������� P$�� 7KH� SRVVLELOLW\� WR�
UHSHDW�SDUDPHWHUL]DWLRQ�LV�VLPSOL¿�HG�E\�WKH�0HPRU\�&DUGV�ZLWK�LQWHUQDO�
EDWWHU\�WKDW�GR�QRW�UHTXLUH�SRZHU�VXSSO\�IRU�WKH�FRQWUROOHU�

$75����VHULHV�LQFOXGHV�IRXU�YHUVLRQV�
/RRNLQJ�DW�WKH�IROORZLQJ�WDEOH�LW�LV�SRVVLEOH�WR�¿�QG�WKH�UHTXLUHG�PRGHO�

3RZHU�VXSSO\���«����9DF�9GF��������������+]�±�����9$

$75������$%& ��$QDORJXH�LQSXWV�����5HOD\V���$�����665

$75������$%& ��$QDORJXH�LQSXWV�����5HOD\V���$�����665

$75������$%& ��$QDORJXH�LQSXWV�����5HOD\V���$�����665

$75������$%&�7
��$QDORJXH�LQSXWV�����5HOD\V���$�����665
��2XWSXW�9���P$���56���

�� ,QWURGXFWLRQ

�� 0RGHO�,GHQWL¿�FDWLRQ



���(1

���� *HQHUDO�GDWD

,QGLFDWRUV
��GLVSOD\������LQFKHV�
��GLVSOD\������LQFKHV

2SHUDWLQJ�
WHPSHUDWXUH

7HPSHUDWXUH�������&
+XPLGLW\��������X5�

6HDOLQJ
,3���IURQW�SDQHO��ER[�,3���DQG�
WHUPLQDO�EORFN�,3��

0DWHULDO
%R[��1RU\O�8/��9��VHOI�H[VWLQJXLVK
)URQW�SDQHO��3&�$%6�8/��9��VHOI�H[VWLQJXLVK

:HLJKW $SSUR[�����J

���� +DUGZDUH�GDWD

$QDORJXH
LQSXW

$,��±�$,��
&RQ¿�JXUDEOH�YLD�VRIWZDUH�
,QSXW�
7KHUPRFRXSOH�W\SH�.��6��5��-�
$XWRPDWLF�FRPSHQVDWLRQ�RI��
FROG�MXQFWLRQ�IURP���«����&�
7KHUPRUHVLVWDQFHV��37�����
37�����37������1L�����
37&�.��17&��.�� �����.�
/LQHDU�LQSXW��������9�������R�
�����P$�������P9�
,QSXW�3RWHQWLRPHWHU��
��.�������.��
��21/<�$,��LQSXW�7�$������P$�

7ROHUDQFH������&�
�����������GLJLW�
IRU�WKHUPRFRXSOH��
WKHUPRUHVLVWDQFH�
DQG�9���P$�
&ROG�MXQFWLRQ�
DFFXUDF\������&��&�

,PSHGDQFH�
�����9��5L!����.�
�����P$��5L����
�����P$��5L����
�����P9��5L!��0�

5HOD\�
RXWSXWV

&RQ¿�JXUDEOH�DV�FRQWURO�DQG�
DODUP�RXWSXW�

&RQWDFWV�
��$�������9a�IRU�
UHVLVWLYH�FKDUJHV�

665�RXWSXW
&RQ¿�JXUDEOH�DV�FRQWURO�DQG�
DODUP�RXWSXW�

���9�
���P$�

$QDORJXH�
RXWSXW

&RQ¿�JXUDEOH�DV�FRQWURO�RXWSXW��
DODUP��UHWUDQVPLVVLRQ�RI�
SURFHVV�RU�VHWSRLQW�

&RQ¿�JXUDEOH�
�����9�������SRLQWV��
�����P$�������SRLQWV��
�����P$�������SRLQWV��

3RZHU�VXSSO\ ([WHQGHG�UDQJH���«����9DF�
9GF�������������+]�

&RQVXPSWLRQ��
����9$�

��� 7HFKQLFDO�GDWD



(1 �

���� 6RIWZDUH�GDWD
5HJXODWLRQ�
DOJRULWKPV�

21���2))�ZLWK�K\VWHUHVLV�
3��3�,���3�,�'���3�'��SURSRUWLRQDO�WLPH�

3URSRUWLRQDO�
EDQG

����������&�R��)�

,QWHJUDO�WLPH ������������VHF�����H[FOXGHV�LQWHJUDO�IXQFWLRQ�

'HULYDWLYH�WLPH ������������VHF�����H[FOXGHV�GHULYDWLYH�IXQFWLRQ�

&RQWUROOHU�
IXQFWLRQV

0DQXDO�RU�DXWRPDWLF�WXQLQJ��VHOHFWDEOH�DODUPV��
SURWHFWLRQ�RI�FRQWURO�DQG�DODUP�VHWSRLQWV�

8
�

&
�

&1� ��

0
(
0
2
5
<
�&
����

$�� 0$1 781 5(0

&��
&��
$��
$��

'LPD�GL�IRUDWXUD
���[����PP

)URQWDO�SDQHO�FXW�RXW

�

0HPRU\�&DUG
�

���PP
����PP

��
�P

P

��

6SHVVRUH�VXJJHULWR���6XJJHVWHG�WKLFNQHVV
�·��PP

��PP
LQVHULPHQWR���LQVHUW

0HPRU\�&DUG &1�� �

3,;6<6

0HPRU\�&DUG���RSWLRQDO�
ZLWK�EDWWHU\�

&RG��0(025<�&���0HPRU\�&DUG���RSWLRQDO�
&RG��0(025<�&���

��� 'LPHQVLRQV�DQG�,QVWDOODWLRQ



���(1

��� (OHFWULFDO�ZLULQJV

$OWKRXJK�WKLV�FRQWUROOHU�KDV�EHHQ�GHVLJQHG��WR�UHVLVW�
QRLVHV�LQ�DQ�LQGXVWULDO�HQYLURQPHQWV��SOHDVH�QRWLFH�
WKH�IROORZLQJ�VDIHW\�JXLGHOLQHV�

���6HSDUDWH�FRQWURO�OLQHV�IURP�WKH�SRZHU�ZLUHV�

���$YRLG�WKH�SUR[LPLW\�RI�UHPRWH�FRQWURO�VZLWFKHV��
HOHFWURPDJQHWLF�PHWHUV��SRZHUIXO�HQJLQHV�

���$YRLG�WKH�SUR[LPLW\�RI�SRZHU�JURXSV��HVSHFLDOO\�
WKRVH�ZLWK�SKDVH�FRQWURO�

:$51 , 1 *

���� (OHFWURQLFV�5HPRYDO

7R� FRQ¿�JXUH� LQWHUQDO� -XPSHU�� UHPRYH� WKH� HOHFWURQLFV� E\� WZLVW� RII� WKH�
VFUHZ�RQ�LQVWUXPHQW�IURQWDO�VLGH�

'LVFRQQHFW� WKH� GHYLFH� IURP� WKH� PDLQV�
EHIRUH� VWDUWLQJ� WR� FRQ¿�JXUDWH� RU� VHUYLFH� LW�

:$ 5 1 , 1 *



(1 �

�

�

��

��

��

��

4�
�$
���9
���+3

4�
�$
���9
���+3

6833/<
��������
9DF�GF

�

�

�

�

�

�

�

��

��

��

��

��

��

�����9

665

7&9
P$

$,� 7&9
P$

7$

$,�

',
�3Q3�

�9

4�
�$
���9
���+3

�

�

��

��

��

��

4�
�$
���9
���+3

4�
�$
���9
���+3

6833/<
��������
9DF�GF

�

�

�

�

�

�

�

��

��

��

��

��

��

�����9

665

7&9
P$

$,� 7&9
P$

7$

$,�

',
�3Q3�

�9

�

�

��

��

��

��

4�
�$
���9
���+3

4�
�$
���9
���+3

6833/<
��������
9DF�GF

�

�

�

�

�

�

�

��

��

��

��

��

��

�����9

665

7&9
P$

$,� 7&9
P$

7$

$,�

4�
�$
���9
���+3

4�
�$
���9
���+3

',
�3Q3�

�9

�

�

��

��

��

��
56���

4�
�$
���9
���+3

4�
�$
���9
���+3

$2�
9�P$

6833/<
��������
9DF�GF

�

�

�

�

�

�

�

��

��

��

��

��

��

�����9

665

7&9
P$

$,� 7&9
P$

7$

$,�

���� :LULQJ�GLDJUDP

3RZHU

6833/<
��������
9DF�GF

�

�
6ZLWFKLQJ�SRZHU�VXSSO\�ZLWK�H[WHQGHG�UDQJH�
��VHOHFWLRQV�
������9DF�GF������ZLWK�-XPSHU�LQVHUWLRQ�-3��
������«����9DF�GF�������ZLWKRXW�-XPSHU�-3��
������+]�±�����9$��ZLWK�JDOYDQLF�LVRODWLRQ��

$75������$%& $75������$%& $75������$%& $75������$%&�7



���(1

$QDORJXH�,QSXW�$,�

��

��
$,� 7&

)RU�WKHUPRFRXSOHV�.��6��5��-�
���&RPSO\�ZLWK�SRODULW\�
���)RU�SRVVLEOH�H[WHQVLRQV��XVH�D�
FRPSHQVDWHG�ZLUH�DQG�WHUPLQDOV�
VXLWDEOH�IRU�WKH�WKHUPRFRXSOHV�XVHG�
�FRPSHQVDWHG��

���:KHQ�VKLHOGHG�FDEOH�LV�XVHG��LW�VKRXOG�EH�
JURXQGHG�DW�RQH�VLGH�RQO\�

��

��

��

$,�

5RVVR
5HG

%LDQFR
:KLWH

5RVVR
5HG

)RU�WKHUPRUHVLVWDQFHV�37�����1,����
���)RU�D�WKUHH�ZLUHV�FRQQHFWLRQ�XVH�FDEOHV�
ZLWK�WKH�VDPH�GLDPHWHU�

���)RU�D�WZR�ZLUHV�FRQQHFWLRQ�VKRUW�FLUFXLW�
WHUPLQDOV����DQG����

���:KHQ�VKLHOGHG�FDEOH�LV�XVHG��LW�VKRXOG�EH�
JURXQGHG�DW�RQH�VLGH�RQO\�

��

��

��5('

:+,7(

5('

��

��
$,�

)RU�WKHUPRUHVLVWDQFHV�17&��37&��37�����
37�����DQG�OLQHDU�SRWHQWLRPHWHUV�
���:KHQ�VKLHOGHG�FDEOH�LV�XVHG��LW�VKRXOG�EH�
JURXQGHG�DW�RQH�VLGH�RQO\�

��

��

��

$,� 9
P$

���9
���P$

)RU�OLQHDU�VLJQDOV�9ROW���P$�
���&RPSO\�ZLWK�SRODULW\�
���:KHQ�VKLHOGHG�FDEOH�LV�XVHG��LW�VKRXOG�EH�
JURXQGHG�DW�RQH�VLGH�RQO\�



(1 ��

$QDORJXH�,QSXW�$,�

7R�HQDEOH�WKH�VHFRQG�DQDORJXH�LQSXW��
VHW�WKH�GLS�VZLWFKHV�DV�LQGLFDWHG�LQ�WKH�
¿�JXUH�

,Q�WKLV�FRQ¿�JXUDWLRQ�LQSXW�7�$��LV�QRW
DYDLODEOH�

��

��
$,� 7&

)RU�WKHUPRFRXSOHV�.��6��5��-�
���&RPSO\�ZLWK�SRODULW\�
���:KHQ�H[WHQGLQJ�WKHUPRFRXSOHV�EH�VXUH�
WR�XVH�WKH�FRUUHFW�H[WHQVLRQ�FRPSHQVDWLQJ�
FDEOH�

���:KHQ�VKLHOGHG�FDEOH�LV�XVHG��LW�VKRXOG�EH�
JURXQGHG�DW�RQH�VLGH�RQO\�

��

��

��

$,�

5RVVR
5HG

%LDQFR
:KLWH

5RVVR
5HG

)RU�WKHUPRUHVLVWDQFHV�37�����1,����
���)RU�D�WKUHH�ZLUHV�FRQQHFWLRQ�XVH�FDEOHV�
ZLWK�WKH�VDPH�GLDPHWHU�

���)RU�D�WZR�ZLUHV�FRQQHFWLRQ�VKRUW�FLUFXLW�
WHUPLQDOV����DQG����

���:KHQ�VKLHOGHG�FDEOH�LV�XVHG��LW�VKRXOG�EH�
JURXQGHG�DW�RQH�VLGH�RQO\�

��

��

��5('

:+,7(

5('

��

��
$,�

)RU�WKHUPRUHVLVWDQFHV�17&��37&��37�����
37�����DQG�OLQHDU�SRWHQWLRPHWHUV�
���:KHQ�VKLHOGHG�FDEOH�LV�XVHG��LW�VKRXOG�EH�
JURXQGHG�DW�RQH�VLGH�RQO\�

��

��

��

9
P$$,�

���9
���P$

)RU�OLQHDU�VLJQDOV�LQ�9ROW���P$�
���&RPSO\�ZLWK�SRODULW\�
���:KHQ�VKLHOGHG�FDEOH�LV�XVHG��LW�VKRXOG�EH�
JURXQGHG�DW�RQH�VLGH�RQO\�



����(1

([DPSOHV�RI�FRQQHFWLRQ�IRU�OLQHDU�LQSXW�$,�

��

��
������9

)RU�OLQHDU�VLJQDOV��«����9�

&RPSO\�ZLWK�SRODULW\�

35(6685(�75$160,77(5��
6(1625(�',�35(66,21(

3
��
�
��
��
�
�
P
E
D
U

3
P
D
[�
��
E
D
U

7
��
�
��
�
�
�&

2
8
7
��
��
��
��
�
P
$

,1
��
��
��
�
��
��
�
9
�'
&

��

��

��
%

&

$

������P$

)RU�OLQHDU�VLJQDOV����«����P$�ZLWK
WKUHH�ZLUHV�VHQVRUV�

&RPSO\�ZLWK�SRODULW\�
& �6HQVRU�RXWSXW
% �6HQVRU�JURXQG
$ �6HQVRU�VXSSO\�����9GF������P$�

([WHUQDO�VXSSO\��
$ O LPHQWD] LRQH�HVWHUQD

3
��
�
��
��
�
�
P
E
D
U

3
P
D
[�
��
E
D
U

7
��
�
��
�
�
�&

2
8
7
��
��
��
��
�
P
$

,1
��
��
��
�
��
��
�
9
�'
&

35(6685(�75$160,77(5��
6(1625(�',�35(66,21(

��

��
&

%������P$

)RU�OLQHDU�VLJQDOV���������P$�
ZLWK�H[WHUQDO�SRZHU�VXSSO\�IRU�VHQVRU�

&RPSO\�ZLWK�SRODULW\�
& �6HQVRU�RXWSXW
% �6HQVRU�JURXQG

3
��
�
��
��
�
�
P
E
D
U

3
P
D
[�
��
E
D
U

7
��
�
��
�
�
�&

2
8
7
��
��
��
��
�
P
$

,1
��
��
��
�
��
��
�
9
�'
&

��

��

&

$

35(6685(�75$160,77(5��
6(1625(�',�35(66,21(

������P$

)RU�OLQHDU�VLJQDOV���������P$
ZLWK�WZR�ZLUHV�VHQVRUV�

&RPSO\�ZLWK�SRODULW\�
& �6HQVRU�RXWSXW
$ �6HQVRU�VXSSO\�����9GF������P$�



(1 ��

7�$��,QSXW

7R�HQDEOH�7�$��LQSXW��VHW�WKH�GLS�VZLWFKHV�
DV�LQGLFDWHG�LQ�WKH�¿�JXUH�

,Q�WKLV�FRQ¿�JXUDWLRQ�LW�LV�SRVVLEOH�WR�VHW��
�RQ�SDUDPHWHU���� �

���,QSXW�IRU����P$�DPSHURPHWULF�WUDQVIRUPHU�
���6DPSOLQJ�WLPH�����PV�
���&RQ¿�JXUDEOH�E\�SDUDPHWHUV�
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�

'LJLWDO�LQSXW��QRW�DYDLODEOH�RQ�$75������$%&�7�
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'LJLWDO�LQSXW��SDUDPHWHU� ��

���&ORVH�SLQ�³',´������RQ�SLQ�³����9´������WR�
HQDEOH�GLJLWDO�LQSXW�

6HULDO�LQSXW��RQO\�RQ�$75������$%&�7�

��

��
56���

&RPPXQLFDWLRQ�56����0RGEXV�578�
ZLWK�JDOYDQLF�LVRODWLRQ�
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&RQWDFWV�FDSDFLW\�
�����$������9DF��UHVLVWLYH�FKDUJH�����RSHUDWLRQV�
��������$������9DF��FRV � �����������RSHUDWLRQV�

�1�%���6HH�JUDSKLF�

1�%�� (OHFWULFDO�HQGXUDQFH
4����4����4����4��
�����$������9DF��UHVLVWLYH�FKDUJH����

RSHUDWLRQV�
��������$������9DF��FRV � �����������

RSHUDWLRQV�
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665�RXWSXW
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665 665�&RPPDQG�RXWSXW�FDSDFLW\����9������P$�

2XWSXW�P$�RU�9ROW��$75������$%&�7�

�
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9�P$

/LQHDU�RXWSXW�LQ�P$�FRQ¿�JXUDEOH�XVLQJ�
SDUDPHWHUV�DV�FRPPDQG�
�SDUDPHWHU� ��RU�UHWUDQVPLVVLRQ�RI�
SURFHVV�VHWSRLQW��SDUDPHWHU� ��

7R�XVH�DQDORJXH�RXWSXW�LQ�P$�
GR�QRW�SODFH�-3��

�

��

$2�
9�P$

/LQHDU�RXWSXW�LQ�9ROW�FRQ¿�JXUDEOH�XVLQJ�
SDUDPHWHUV�DV�FRPPDQG�
�SDUDPHWHU� ��RU�UHWUDQVPLVVLRQ�RI�
SURFHVV�VHWSRLQW��SDUDPHWHU� ��

7R�XVH�DQDORJXH�RXWSXW�LQ�
9ROW�HQWHU�-3��DV�LQGLFDWHG�LQ�
WKH�¿�JXUH�
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���� 1XPHULF�,QGLFDWRUV��'LVSOD\�

�
1RUPDOO\�YLVXDOL]HV�SURFHVV�
,Q�FRQ¿�JXUDWLRQ�PRGH�YLVXDOL]HV�SDUDPHWHU�
WKDW�LV�EHLQJ�HQWHUHG�

�
1RUPDOO\�YLVXDOL]HV�VHWSRLQWV�
,Q�FRQ¿�JXUDWLRQ�PRGH�YLVXDOL]HV�YDOXH�RI�
SDUDPHWHU�WKDW�LV�EHLQJ�HQWHUHG�

���� 0HDQLQJ�RI�6WDWXV�/LJKWV��/HG�

�
2Q�ZKHQ�FRPPDQG�RXWSXW�LV�DFWLYH��)RU�
RSHQ���FORVH�ORJLF��RQ�GXULQJ�YDOYH�RSHQLQJ�

�
)RU�RSHQ���FORVH�ORJLF��RQ�GXULQJ�YDOYH�
FORVLQJ�

� 2Q�ZKHQ�DODUP���LV�DFWLYH�

��� 'LVSOD\�DQG�.H\�)XQFWLRQV
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� 2Q�ZKHQ�DODUP���LV�DFWLYH�

� 2Q�ZKHQ�DODUP���LV�DFWLYH�

� 2Q�ZKHQ�³0DQXDO´�IXQFWLRQ�LV�DFWLYH�

�
2Q�ZKHQ�FRQWUROOHU�LV�H[HFXWLQJ�DQ�
DXWR�WXQLQJ�F\FOH�

��
2Q�ZKHQ�FRQWUROOHU�FRPPXQLFDWHV�LQ�VHULDO�
ZD\�

���� .H\V

��

���,QFUHDVHV�PDLQ�VHWSRLQW�

���,Q�FRQ¿�JXUDWLRQ�PRGH�DOORZV�WR�VFUROO�DQG�
PRGLI\�SDUDPHWHUV���

���3UHVV�DIWHU� �NH\�LQFUHDVHV�DODUP�
VHWSRLQW�

��

���'HFUHDVHV�PDLQ�VHWSRLQW�

���,Q�FRQ¿�JXUDWLRQ�PRGH�DOORZV�WR�VFUROO�DQG�
PRGLI\�SDUDPHWHUV��

���3UHVV�DIWHU� �NH\�GHFUHDVHV�DODUP�
VHWSRLQWV�

��

���$OORZV�WR�YLVXDOL]H�FRPPDQG�DQG�DODUP�
VHWSRLQWV�

���,Q�FRQ¿�JXUDWLRQ�PRGH�DOORZV�WR�DFFHVV�
WKH�SDUDPHWHU�WR�FKDQJH�DQG�FRQ¿�UP�LWV�
PRGL¿�FDWLRQ�

��

���$OORZV�WR�HQWHU�7XQLQJ�ODXQFK��VHOHFWLRQ�
DXWRPDWLF���PDQXDO�

���,Q�FRQ¿�JXUDWLRQ�PRGH�RSHUDWHV�DV�H[LW�NH\�
�(6&$3(��

��

���,I�SUHVVHG�DOORZV�WR�HQWHU�FRQ¿�JXUDWLRQ�
SDVVZRUG�

���,Q�FRQ¿�JXUDWLRQ�PRGH�DVVLJQV�DW�VHOHFWHG�
SDUDPHWHU�D�PQHPRQLF�FRGH�RU�D�QXPEHU�
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(DFK�$75����PRGHO�KDV�WKH�SRVVLELOLW\�WR�XVH�WZR�DQDORJXH�LQSXWV��
LW� LV� SRVVLEOH� WR� GR� HDV\� PHWKHPDWLF� RSHUDWLRQV� EHWZHHQ� PHDVXUHG�
SURFHVV� YDOXHV�� FRUUHODWLQJ� REWDLQHG� UHVXOW� WR� WKH� FRPPDQG� RU� DODUP�
RXWSXWV��RU�XVH�D�SURFHVV�DV�UHPRWH�VHWSRLQW�

��� 'XDO�LQSXW�PRGH

���� 6HOHFWLRQ�RI�SURFHVV�YDOXH�UHODWHG�WR�WKH�FRPPDQG�
RXWSXW�DQG�WR�WKH�DODUPV

:KHQ�VHFRQG�LQSXW�LV�HQDEOHG���SDU���� �RWKHU�WKDQ� ��LW�LV�
SRVVLEOH�WR�FKRRVH�WKH�SURFHVV�YDOXH�WR�EH�UHODWHG�WR�FRPPDQG�RXWSXW��
WR�DODUPV�DQG�WR�UHWUDQVPLVVLRQ�
)ROORZLQJ�RSWLRQV�DUH�DYDLODEOH�

��� ��9DOXH�UHDG�E\�LQSXW�$,��

��� ��9DOXH�UHDG�E\�LQSXW�$,��

��� ��0HDQ�EHWZHHQ�LQSXWV�$,��DQG�$,��

��� ��'LIIHUHQFH�EHWZHHQ�LQSXWV��$,��$,��

��� ��'LIIHUHQFH�EHWZHHQ�LQSXWV�DV�DEVROXWH�YDOXH��$,��$,��

��� ��$GGLWLRQ�EHWZHHQ�LQSXWV��$,��$,��
���3URFHVV�UHODWHG�WR�FRPPDQG�RXWSXW�PXVW�EH�VHW�RQ�SDUDPHWHU���� �

���3URFHVV�UHODWHG�WR�DODUPV�PXVW�EH�VHW�RQ�SDU����� �IRU�DODUP����

RQ�SDU����� �IRU�DODUP����RQ�SDU����� �IRU�DODUP���DQG�RQ�

SDU����� �IRU�DODUP���

���9DOXH�WR�UHWUDQVPLW�PXVW�EH�VHW�RQ�SDU����� �
,W�LV�SRVVLEOH�WR�FKRRVH�WKH�YLVXDOL]DWLRQ�IRU�GLVSOD\����RQ��
SDUDPHWHU���� �

0HDQ��GLIIHUHQFH�DQG�DGGLWLRQ�DUH�DYDLODEOH�RQO\�LI�
ERWK�LQSXWV�DUH�FRQ¿�JXUHG�IRU�WHPSHUDWXUH�VHQVRUV�
RU�IRU�OLQHDU�VLJQDOV�9���P$�

:$51 , 1 *
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,Q� WKLV� FRQ¿�JXUDWLRQ� FRPPDQG� VHWSRLQW� FRUUHVSRQGV� WR� WKH� VHFRQG�
SURFHVV�YDOXH�UHDG�
���LI��SDUDPHWHU���� �LV�VHW�DV� ��$,��EHFRPHV�WKH�PDLQ�
SURFHVV��FRPPDQG��DQG�$,��EHFRPHV�WKH�VHWSRLQW�YDOXH�

���,I��SDUDPHWHU���� �LV�VHW�DV� ��$,��EHFRPHV�WKH�PDLQ�
SURFHVV��FRPPDQG��DQG��$,��EHFRPHV�WKH�VHWSRLQW�YDOXH�

5HPRWH�VHWSRLQW�IXQFWLRQ�ZRUNV�RQO\�ZLWK�RQH�RI�WKHVH�WZR�VHWWLQJV�RI�
SDUDPHWHU����� �

'HFLPDO�SRLQW�VHWWLQJ�SDUDPHWHU�IRU�UHPRWH�
VHWSRLQW�LQSXW�LV�ORFNHG�DQG�LW�LV�DXWRPDWLFDOO\�
FKDQJHG�ZKHQ�FRPPDQG�LQSXW�GHFLPDO�SRLQW�
YDULDWHV�:$51 , 1 *
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3UHVV 'LVSOD\ 'R

� �RU�
9DOXH�RQ�GLVSOD\���
FKDQJHV�

,QFUHDVHV�RU�GHFUHDVHV�
WKH�PDLQ�VHWSRLQW�

�
9LVXDOL]H�DODUP�VHWSRLQW�
RQ�GLVSOD\���

� �RU� 9DOXH�RQ�GLVSOD\���
FKDQJHV�

,QFUHDVHV�RU�GHFUHDVHV�
WKH�DODUP�VHWSRLQW�YDOXH�

���� $XWR�7XQLQJ

7XQLQJ�SURFHGXUH�WR�FDOFXODWH�UHJXODWLRQ�SDUDPHWHUV�FDQ�EH�PDQXDO�RU�
DXWRPDWLF�DQG�DFFRUGLQJ�WR�VHOHFWLRQ�RQ�SDUDPHWHU���� �

���� 0DQXDO�7XQLQJ

0DQXDO� SURFHGXUH� DOORZV� XVHU� PRUH� À�H[LELOLW\� RQ� GHFLGLQJ� ZKHQ� WR�
XSGDWH�UHJXODWLRQ�SDUDPHWHUV�RI�3�,�'��DOJRULWKP�
3UHVV�NH\� �XQWLO�GLVSOD\���YLVXDOL]HV�ZULWLQJ� � �DQG�GLVSOD\���
YLVXDOL]HV� ��3UHVVLQJ� ��GLVSOD\���YLVXDOL]HV� ��
/HG� �VZLWFKHV�RQ�DQG�SURFHGXUH�VWDUWV�

���� $XWRPDWLF�7XQLQJ

$XWRPDWLF� WXQLQJ� VWDUWV� ZKHQ� WKH� FRQWUROOHU� � LV� VZLWFKHG�RQ� RU� ZKHQ�
VHWSRLQW�YDOXH�KDV�EHHQ�PRGL¿�HG�RYHU�����
7R� DYRLG� RYHUVKRRWLQJ�� WKH� WKUHVKROG� ZKHUH� FRQWUROOHU� FDOFXODWHV� QHZ�
3�,�'��SDUDPHWHUV�LV�GHWHUPLQDWHG�E\�VHWSRLQW�YDOXH�PLQXV�³6HW�'HYLDWLRQ�
7XQH´�YDOXH��VHH�SDUDPHWHU���� ��

6HWSRLQW�YDOXH�FDQ�EH�PRGL¿�HG�IURP�NH\ERDUG�DV�IROORZV�

��� &RQWUROOHU�)XQFWLRQV

���� 0RGL¿�FDWLRQ�RI�PDLQ�DQG�DODUP�VHWSRLQW�YDOXH
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7R�LQWHUUXSW�7XQLQJ�NHHSLQJ�WKH�3�,�'��YDOXHV�XQFKDQJHG��SUHVV�NH\�
XQWLO�GLVSOD\���YLVXDOL]HV�ZULWLQJ� �DQG�GLVSOD\���YLVXDOL]HV� ��
3UHVVLQJ� �� GLVSOD\� �� YLVXDOL]HV� �� OHG� � VZLWFK� RII� DQG�
SURFHGXUH�HQGV�
6HWWLQJ� �RQ�SDUDPHWHU���� �DXWRWXQLQJ�SURFHGXUH�VWDUWV�
RQO\�RQFH�ZKHQ�LQVWUXPHQW�LV�VZLWFKHG�RQ��DIWHU�FDOFXODWLQJ�3�,�'��
SDUDPHWHUV�SDUDPHWHU���� �UHWXUQV�WR� �

���� $XWRPDWLF���0DQXDO�5HJXODWLRQ�IRU���2XWSXW�&RQWURO

7KLV� IXQFWLRQ� DOORZV� WR� VZLWFK� IURP� DXWRPDWLF� IXQFWLRQLQJ� WR� PDQXDO�
FRQWURO�RI�RXWSXW�SRUFHQWDJH�
:LWK�SDUDPHWHU���� ��LW�LV�SRVVLEOH�WR�VHOHFW�WZR�PRGHV�
��� )LUVW�VHOHFWLRQ�� ���3UHVVLQJ�NH\� �GLVSOD\���YLVXDOL]HV�
�����ZULWLQJ� �RQ�GLVSOD\����ZKLOH�GLVSOD\���YLVXDOL]HV� �

3UHVV� NH\� � WR� VHOHFW� PDQXDO� PRGH� �� :KLW� � DQG�
FKDQJH� RXWSXW� SHUFHQWDJH�� 7R� UHWXUQ� WR� DXWRPDWLF� PRGH� ZLWK� WKH�
VDPH�SURFHGXUH�VHOHFW� �RQ�GLVSOD\���� OHG� �VZLWFKHV�RQ�
DQG�RSHUDWLRQ�UHWXUQV�WR�DXWRPDWLF�PRGH�

��� 6HFRQG�VHOHFWLRQ�� ���(QDEOH�WKH�VDPH�IXQFWLRQLQJ��EXW�ZLWK
�����WZR�LPSRUWDQW�YDULDQWV��
���,Q�FDVH�RI�SRZHU�IDLOXUH�RU�DIWHU�D�VZLWFK�RII���DW�UHVWDUW�ERWK�WKH�
PDQXDO�IXQFWLRQLQJ�DQG�WKH�SUHYLRXVO\�¿�[HG�RXWSXW�SHUFHQWDJH�YDOXH�
ZLOO�EH�PDLQWDLQHG�

���,I�GXULQJ�DXWRPDWLF�IXQFWLRQLQJ�WKHUH�LV�D�VHQVRU�IDLOXUH��FRQWUROOHU�ZLOO�
DXWRPDWLFDOO\�VZLWFK�WR�PDQXDO�PRGH�ZKLOH�PDLQWDLQLQJ�FRPPDQG�
RXWSXW�SHUFHQWDJH�XQFKDQJHG�DV�JHQHUDWHG�E\�3�,�'��LPPHGLDWHO\�
EHIRUH�IDLOXUH�

���� 6RIW�6WDUW
$W�VZLWFK�RQ� WKH�FRQWUROOHU� IROORZV�D� ULVLQJ�JUDGLHQW�H[SUHVVHG� LQ�XQLWV�
�H[��'HJUHH���+RXU���WR�UHDFK�WKH�VHWSRLQW�
7KH�FKRVHQ�ULVLQJ�JUDGLHQW�LQ�8QLW���+RXU�PXVW�EH�VHW�RQ�SDUDPHWHU����

��DW�QH[W�VZLWFK�RQ�WKH�FRQWUROOHU�ZLOO�H[HFXWH�6RIW�6WDUW�IXQFWLRQ�
$XWRPDWLF�DQG�PDQXDO�7XQLQJ�IXQFWLRQ�FDQQRW�EH�HQDEOHG� LI�6RIW�6WDUW�
IXQFWLRQ�LV�DFWLYH�



����(1

���� 0HPRU\�&DUG��RSWLRQDO�

3DUDPHWHUV�DQG�VHWSRLQW�YDOXHV�FDQ�EH�HDVLO\�FRSLHG�IURP�RQH�FRQWUROOHU�
WR�RWKHUV�XVLQJ�WKH�0(025<�&$5'��
7ZR�PRGHV�DUH�DYDLODEOH�

���:LWK�WKH�FRQWUROOHU�FRQQHFWHG�WR�WKH�
SRZHU�VXSSO\�

,QVHUW�0HPRU\�FDUG�ZKHQ�WKH�FRQWUROOHU�LV�RII�
$W�VZLWFK�RQ�GLVSOD\���YLVXDOL]HV� �DQG�
GLVSOD\���YLVXDOL]HV� �RQO\�LI�FRUUHFW�
YDOXHV�DUH�VWRUHG�RQ�0HPRU\���
3UHVVLQJ� �GLVSOD\���YLVXDOL]HV� �
&RQ¿�UP��ZLWK� ��
&RQWUROOHU�ORDGV�QHZV�YDOXHV�DQG�UHVWDUWV�

���:LWK�WKH�FRQWUROOHU�QRW�FRQQHFWHG�WR�
SRZHU�VXSSO\�
7KH�PHPRU\�FDUG�LV�HTXLSSHG�ZLWK�DQ�
LQWHUQDO�EDWWHU\�ZLWK�DQ�DXWRQRP\�RI�DERXW�
�����XVHV��EXWWRQ�EDWWHU\��UHSODFHDEOH��
,QVHUW�WKH�PHPRU\�FDUG�DQG�SUHVV�WKH�
SURJUDPPLQJ�EXWWRQ�
:KHQ�ZULWLQJ�WKH�SDUDPHWHUV��OHG�WXUQV�UHG�
DQG�RQ�FRPSOHWLQJ�WKH�SURFHGXUH�LW�WXUQV�WR�
JUHHQ��,W�LV�SRVVLEOH�WR�UHSHDW�WKH�SURFHGXUH�
ZLWKRXW�DQ\�SDUWLFXODU�DWWHQWLRQ�

8SGDWLQJ�0HPRU\�&DUG
7R�XSGDWH�WKH�PHPRU\�FDUG�YDOXHV��IROORZ�WKH�
SURFHGXUH�GHVFULEHG�LQ�WKH�¿�UVW�PHWKRG��VHWWLQJ�
GLVSOD\���WR� �VR�DV�QRW�WR�ORDG�WKH�SDUDPHWHUV�
RQ�FRQWUROOHU���
(QWHU�FRQ¿�JXUDWLRQ�DQG�FKDQJH�DW�OHDVW�RQH�
SDUDPHWHU�
([LW�FRQ¿�JXUDWLRQ��&KDQJHV�DUH�VDYHG�DXWRPDWLFDOO\�
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��,I�RQ�DFWLYDWLRQ�WKH�FRQWUROOHU�GRHV�QRW�GLVSOD\� �LW�PHDQV�QR�GDWD�KDYH�EHHQ�
��VDYHG�RQ�WKH�PHPRU\�FDUG��EXW�LW�LV�SRVVLEOH�WR�XSGDWH�YDOXHV�
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���� /RDGLQJ�GHIDXOW�YDOXHV

7KLV�SURFHGXUH�DOORZV�WR�UHVWRUH�IDFWRU\�VHWWLQJV�RI�WKH�LQVWUXPHQW�

3UHVV 'LVSOD\ 'R

�
IRU���VHFRQG

'LVSOD\���YLVXDOL]HV���
�ZLWK��VW�GLJLW�

EOLQNLQJ��ZKLOH�GLVSOD\���
VKRZV� �

� �RU�
&KDQJH�EOLQNLQJ�GLJLW�
DQG�PRYH�WR�WKH�QH[W�

RQH�ZLWK� �

(QWHU�SDVVZRUG�
�

�

WR�FRQ¿�UP

'HYLFH�ORDGV�GHIDXOW�
VHWWLQJV�

6ZLWFK�WKH�LQVWUXPHQW�RII�
DQG�RQ�

���� /$7&+�21�)XQFWLRQV��RQO\�$,��

)RU�XVH�ZLWK�LQSXW� ��SRWHQWLRPHWHU���.���DQG� ��SRWHQWLRPHWHU�
����.���DQG�ZLWK�OLQHDU�LQSXW���«���9���������P9�����«���P$���\RX�FDQ�
DVVRFLDWH�VWDUW�YDOXH�RI�WKH�VFDOH��SDUDPHWHU��� ��WR�WKH�PLQLPXP�
SRVLWLRQ�RI�WKH�VHQVRU�DQG�YDOXH�RI�WKH�VFDOH�HQG��SDUDPHWHU��� ��
WR�WKH�PD[LPXP�SRVLWLRQ�RI�WKH�VHQVRU��SDUDPHWHU��� �FRQ¿�JXUHG�
DV� ��
,W� LV�DOVR�SRVVLEOH� WR�¿�[� WKH�SRLQW� LQ�ZKLFK� WKH�FRQWUROOHU�ZLOO�GLVSOD\���
�KRZHYHU�NHHSLQJ�WKH�VFDOH�UDQJH�EHWZHHQ� �DQG� �
XVLQJ�WKH�³YLUWXDO�]HUR´�RSWLRQ�E\�VHWWLQJ� �RU� �LQ
SDUDPHWHU��� ��
,I�\RX�VHW� �WKH�YLUWXDO�]HUR�ZLOO�UHVHW�DIWHU�HDFK�DFWLYDWLRQ�RI�WKH�WRRO�
LI�\RX�VHW� �WKH�YLUWXDO�]HUR�UHPDLQV�¿�[HG�RQFH�WXQHG�
7R�XVH�WKH�/$7&+�21�IXQFWLRQ�FRQ¿�JXUH�DV�\RX�ZLVK�
WKH�SDUDPHWHU� ����

��7KH�WXQLQJ�SURFHGXUH�VWDUWV�E\�H[LWLQJ�WKH�FRQ¿�JXUDWLRQ�DIWHU�FKDQJLQJ�WKH�SDUDPHWHU�



����(1

)RU�WKH�FDOLEUDWLRQ�SURFHGXUH�UHIHU�WR�WKH�IROORZLQJ�WDEOH�

3UHVV 'LVSOD\ 'R

�

([LW�SDUDPHWHUV�
FRQ¿�JXUDWLRQ�
'LVSOD\���YLVXDOL]HV�
ZULWLQJ� �

3ODFH�WKH�VHQVRU�RQ�
PLQLPXP�RSHUDWLQJ�
YDOXH�FRUUHVSRQGLQJ�
WR� ��

�
6WRUH�YDOXH�RQ�
PLQLPXP�
'LVSOD\�VKRZV� �

3ODFH�VHQVRU�RQ�
PD[LPXP�RSHUDWLQJ�
YDOXH��FRUUHVSRQGLQJ�
WR� ��

�
6WRUH�YDOXH�RQ�PD[�
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�NHHSV�UHOD\�VWDWXV�DOVR�DIWHU�DQ�HYHQWXDO�SRZHU�IDLOXUH�

��� $ODUP���6WDWH�(UURU��&RQWDFW�VWDWXV�IRU�DODUP���RXWSXW�LQ�
���������������������FDVH�RI�HUURU

2SHQ�FRQWDFW��'HIDXOW�

&ORVHG�FRQWDFW

��� $ODUP���/HG��'H¿�QHV�OHG�$��VWDWXV�FRUUHVSRQGLQJ�WR�
���������������������UHOHYDQW�FRQWDFW

21�ZLWK�RSHQ�FRQWDFW

21�ZLWK�FORVHG�FRQWDFW��'HIDXOW�

��� $ODUP���'HOD\
����«�����VHFRQGV�
1HJDWLYH��GHOD\�DW�H[LW�IURP�DODUP�
3RVLWLYH��GHOD\�DW�VWDUWLQJ�RI�DODUP�����������
'HIDXOW����

��� $ODUP���6HWSRLQW�3URWHFWLRQ��$ODUP���VHW�SURWHFWLRQ�
���������������������'RHV�QRW�DOORZ�WKH�XVHU�WR�FKDQJH�VHW�YDOXH

0RGL¿�FDWLRQ�DOORZHG��'HIDXOW�

3URWHFWHG

3URWHFWHG�DQG�QRW�YLVXDOL]HG

��� $ODUP����$ODUP���VHOHFWLRQ�
���������������������$ODUP�LQWHUYHQWLRQ�LV�DVVRFLDWHG�WR�$/�

'LVDEOHG��'HIDXOW�

$EVROXWH�DODUP��UHIHUULQJ�WR�SURFHVV
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����6DPSOHV�0HDQ
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$EVROXWH�DODUP�ZLWK�FRQWUROOHU�LQ�
KHDWLQJ�IXQFWLRQLQJ�
�SDU�� ��� � VHOHFWHG�

�� DQG� K\VWHUHVLV� YDOXH�
JUHDWHU�WKDQ�³�´�
�SDU����� �!����

1�%�

$EVROXWH�DODUP�ZLWK�FRQWUROOHU�LQ�
KHDWLQJ�IXQFWLRQLQJ��
�SDU�� ��� � VHOHFWHG�

�� DQG� K\VWHUHVLV� YDOXH�
OHVV�WKDQ�³�´�
�SDU����� ������

1�%�

$EVROXWH�DODUP�ZLWK�FRQWUROOHU�LQ�
FRROLQJ�IXQFWLRQLQJ�
�SDU�� ��� � VHOHFWHG�

�� DQG� K\VWHUHVLV� YDOXH�
WKDQ�³�´�
�SDU����� �!����

1�%�

����$ODUP�,QWHUYHQWLRQ�0RGHV

1�%���7KH�H[DPSOH�LV�UHODWHG�WR�DODUP����IXQFWLRQ�FDQ�EH�HQDEOHG�DOVR�IRU
����������DODUPV������DQG���RQ�PRGHOV�WKDW�LQFOXGH�WKHP�



(1 ��

$EVROXWH�DODUP�ZLWK�FRQWUROOHU�LQ�
FRROLQJ�IXQFWLRQLQJ�
�SDU�� ��� � VHOHFWHG�

��K\VWHUHVLV�YDOXH�PLQRU�
WKDQ�³�´�
�SDU����� ������

1�%�

$EVROXWH�$ODUP�RU�7KUHVKROG�$ODUP�5HIHUULQJ�WR�6HWSRLQW�
&RPPDQG��VHOHFWLRQ� �

$EVROXWH� DODUP� UHIHUV� WR� WKH�
FRPPDQG�VHW��ZLWK�WKH�FRQWUROOHU�
LQ�KHDWLQJ�IXQFWLRQLQJ�
�SDU�� ��� � VHOHFWHG�

�� K\VWHUHVLV� YDOXH�
JUHDWHU�WKDQ�³��
�SDU����� �!����
&RPPDQG�VHW�FDQ�EH�FKDQJHG�
E\� SUHVVLQJ� WKH� DUURZ� NH\V� RQ�
IURQW�SDQHO�

1�%�

1�%���7KH�H[DPSOH�LV�UHODWHG�WR�DODUP����IXQFWLRQ�FDQ�EH�HQDEOHG�DOVR�IRU
����������DODUPV������DQG���RQ�PRGHOV�WKDW�LQFOXGH�WKHP�



����(1

%DQG�$ODUP��VHOHFWLRQ� �

%DQG� DODUP� ZLWK� K\VWHUHVLV�
YDOXH�JUHDWHU�WKDQ�³�´�
�SDU����� �!����

1�%�

%DQG� DODUP� ZLWK� K\VWHUHVLV�
YDOXH�PLQRU�WKDQ�³�´�
�SDU����� ������

1�%�

8SSHU�'HYLDWLRQ�$ODUP��VHOHFWLRQ� �

8SSHU�GHYLDWLRQ�DODUP�YDOXH�RI�
DODUP�VHWSRLQW�JUHDWHU�WKDQ�³�´�
DQG�K\VWHUHVLV�YDOXH�JUHDWHU�
WKDQ³�´�
�SDU����� �!����

1�%��

1�%���7KH�H[DPSOH�LV�UHODWHG�WR�DODUP����IXQFWLRQ�FDQ�EH�HQDEOHG�DOVR�IRU
����������DODUPV������DQG���RQ�PRGHOV�WKDW�LQFOXGH�WKHP�



(1 ��

8SSHU�GHYLDWLRQ�DODUP�YDOXH�RI�
DODUP�VHWSRLQW�PLQRU�WKDQ�³�´�
DQG�K\VWHUHVLV�YDOXH�JUHDWHU�
WKDQ�³�´
�SDU����� �!����

1�%��

/RZHU�'HYLDWLRQ�$ODUP��VHOHFWLRQ� �

/RZHU�GHYLDWLRQ�DODUP�YDOXH�RI�
DODUP�VHWSRLQW�JUHDWHU�WKDQ�³�´�
DQG�K\VWHUHVLV�YDOXH�JUHDWHU�
WKDQ�³�´
�SDU����� �!����

1�%��

/RZHU�GHYLDWLRQ�DODUP�YDOXH�RI�
DODUP�VHWSRLQW�PLQRU�WKDQ�³�´�
DQG�K\VWHUHVLV�YDOXH�JUHDWHU�
WKDQ�³�´
�SDU����� �!����

1�%��

1�%����D��7KH�H[DPSOH�LV�UHODWHG�WR�DODUP����IXQFWLRQ�FDQ�EH�HQDEOHG�DOVR�IRU
���������������DODUPV������DQG���RQ�PRGHOV�WKDW�LQFOXGH�WKHP�
�����������E��:LWK�K\VWHUHVLV�PLQRU�WKDQ�³�´�� ������GRWWHG�OLQH�PRYHV�EHORZ
���������������DODUP�VHWSRLQW�



����(1
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(��� ,QFRUUHFW�FRQ¿�JXUDWLRQ�GDWD�
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FDOLEUDWLRQ�

9HULI\�WKDW�FRQ¿�JXUDWLRQ�
SDUDPHWHUV�DUH�FRUUHFW�

(��� 6HQVRU�FRQQHFWHG�WR�$,��
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EURNHQ�RU�WHPSHUDWXUH�RXW�RI�
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(��� ,QFRUUHFW�YLVXDOL]DWLRQ�
SDUDPHWHUV�

9HULI\�YLVXDOL]DWLRQ�
SDUDPHWHUV�

(��� ,QFRUUHFW�UHPRWH�VHWSRLQW�
SDUDPHWHUV�

9HULI\�UHPRWH�VHWSRLQW�
SDUDPHWHUV�

����7DEOH�RI�$QRPDO\�6LJQDOV



(1 ��

7R�6LPSOLI\�WKH�VHWWLQJ�RI�SDUDPHWHUV�DQG�WKH�LQWHJUDWLRQ�RI�WKH�GLIIHUHQW�
FRPSRQHQWV�LQYROYHG�LQ�WKH�FRQWURO�V\VWHP��3L[V\V�LQWURGXFHV�WKH�($6<�
83�FRGLQJ�ZKLFK�DOORZV�WR�VHW�VHQVRUV�DQG�RU�FRPPDQG�RXWSXWV�LQ�RQH�
VLQJOH�VWHS�
%\�PHDQV�RI�WKH�FRGH�OLVWHG�LQ�WKH�GDWD�VKHHW�HQFORVHG�WR�WKH�VHQVRU�RU�
DFWXDWRU��665��PRWRUL]HG�YDOYH��HWF��� WKH�($6<�83�FRGLQJ�ZLOO�VHW� WKH�
UHOHYDQW�PDLQ� SDUDPHWHUV� RQ� WKH� FRQWUROOHUV� �H[�� VHOHFWLRQ� RI� � 37����
RQ� SDUDPHWHU� ³6HQVRU´� DQG� WKH� FRUUHVSRQGLQJ� PHDVXULQJ� UDQJH� � RQ�
SDUDPHWHUV�³/RZHU�DQG�8SSHU�OLPLWV�RI�WKH�VHWSRLQW´��
'LIIHUHQW� FRGHV� PD\� EH� HQWHUHG� RQ� WKH� FRQWUROOHUV� LQ� VHTXHQFH� WR�
FRQ¿�JXUH�LQSXWV��FRQWURO�RXWSXW�RU�UHWUDQVPLVVLRQ�RI�VLJQDO�

����&RQ¿�JXUDWLRQ�($6<�83
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'DWH� 0RGHO�$75����

,QVWDOOHU� 6\VWHP�

1RWHV�

6HOHFW�W\SH�RI�FRPPDQG�RXWSXW

$QDORJXH�LQSXW���FRQ¿�JXUDWLRQ

6HOHFW�W\SH�RI�GHFLPDO�YLVXDOL]HG�E\�VHQVRU��

$,��UDQJH�ORZHU�OLPLW�RQO\�IRU�OLQHDU

$,��UDQJH�XSSHU�OLPLW�RQO\�IRU�OLQHDU

$,��2IIVHW�FDOLEUDWLRQ

$,��*DLQ�FDOLEUDWLRQ

/LPLWV�DXWRPDWLF�VHWWLQJ�IRU�OLQHDU�LQSXWV

$,��VHWSRLQW�ORZHU�OLPLW

$,��VHWSRLQW�XSSHU�OLPLW

$QDORJXH�LQSXW���FRQ¿�JXUDWLRQ

6HOHFW�W\SH�RI�GHFLPDO�YLVXDOL]HG�E\�VHQVRU��

$,��UDQJH�ORZHU�OLPLW�RQO\�IRU�OLQHDU

$,��UDQJH�XSSHU�OLPLW�RQO\�IRU�OLQHDU

$,��RIIVHW�FDOLEUDWLRQ

$,��JDLQ�FDOLEUDWLRQ

$,��VHWSRLQW�ORZHU�OLPLW

$,��VHWSRLQW�XSSHU�OLPLW

6HOHFW�SURFHVV�YDOXH�UHODWHG�WR�FRPPDQG�RXWSXW

(QDEOH�UHPRWH�VHWSRLQW

5HJXODWLRQ�W\SH�IRU�FRPPDQG�RXWSXW

+\VWHUHVLV�LQ�21���2))�RU�GHDG�EDQG�LQ�3�,�'�

&RPPDQG�FRQWDFW�UHVHW�W\SH�

&RQWDFW�VWDWXV�IRU�FRPPDQG�RXWSXW�LQ�FDVH�RI�HUURU

&��OHG�VWDWXV�LQ�FRUUHVSRQGHQFH�RI�UHOHYDQW�FRQWDFW

&RPPDQG�GHOD\

&RPPDQG�VHWSRLQW�SURWHFWLRQ

$XWRWXQLQJ�W\SH�VHOHFWLRQ

'HYLDWLRQ�IURP�FRPPDQG�VHWSRLQW�IRU�DXWRWXQLQJ

3URSRUWLRQDO�EDQG

����6XPPDU\�RI�&RQ¿�JXUDWLRQ�SDUDPHWHUV
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,QWHJUDO�WLPH

'HULYDWLYH�WLPH

&\FOH�WLPH

0LQLPXP�YDOXH�IRU�FRPPDQG�RXWSXW�SHUFHQWDJH

0D[LPXP�YDOXH�IRU�FRPPDQG�RXWSXW�SRUFHQWDJH

'HJUHHV�W\SH

$ODUP���VHOHFWLRQ

6HOHFW�SURFHVV�YDOXH�UHODWHG�WR�DODUP��

$ODUP���RXWSXW�FRQWDFW�DQG�LQWHUYHQWLRQ�W\SH

$ODUP���K\VWHUHVLV

$ODUP���FRQWDFW�UHVHW�W\SH

$ODUP���RXWSXW�FRQWDFW�VWDWXV�LQ�FDVH�RI�HUURU

/HG�$��VWDWXV�LQ�FRUUHVSRQGDQFH�RI�UHOHYDQW�FRQWDFW

$ODUP���GHOD\

$ODUP���VHW�SURWHFWLRQ

$ODUP���VHOHFWLRQ

6HOHFW�SURFHVV�YDOXH�UHODWHG�WR�DODUP��

$ODUP���RXWSXW�FRQWDFW�DQG�LQWHUYHQWLRQ�W\SH

$ODUP���K\VWHUHVLV

$ODUP���FRQWDFW�UHVHW�W\SH

$ODUP���RXWSXW�FRQWDFW�VWDWXV�LQ�FDVH�RI�HUURU

/HG�$��VWDWXV�LQ�FRUUHVSRQGDQFH�RI�UHOHYDQW�FRQWDFW

$ODUP���GHOD\

$ODUP���VHW�SURWHFWLRQ

$ODUP���VHOHFWLRQ

6HOHFW�YDOXH�UHODWHG�WR�DODUP��

$ODUP���RXWSXW�FRQWDFW�DQG�LQWHUYHQWLRQ�W\SH

$ODUP���K\VWHUHVLV

$ODUP���FRQWDFW�UHVHW�W\SH

$ODUP���RXWSXW�FRQWDFW�VWDWXV�LQ�FDVH�RI�HUURU

/HG�$��VWDWXV�LQ�FRUUHVSRQGDQFH�RI�UHOHYDQW�FRQWDFW

$ODUP���GHOD\

$ODUP���VHW�SURWHFWLRQ

$ODUP���VHOHFWLRQ

6HOHFW�YDOXH�UHODWHG�WR�DODUP��
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$ODUP���RXWSXW�FRQWDFW�DQG�LQWHUYHQWLRQ�W\SH

$ODUP���K\VWHUHVLV

$ODUP���FRQWDFW�UHVHW�W\SH

$ODUP���RXWSXW�FRQWDFW�VWDWXV�LQ�FDVH�RI�HUURU

/HG�$��VWDWXV�LQ�FRUUHVSRQGDQFH�RI�UHOHYDQW�FRQWDFW

$ODUP���GHOD\

$ODUP���VHW�SURWHFWLRQ

$FWLYDWLRQ�DQG�VFDOH�UDQJH�RI�DPSHURPHWULF�WUDQVIRUPHU

/RRS�%UHDN�$ODUP�LQWHUYHQWLRQ�WKUHVKROG

'HOD\�IRU�/RRS�%UHDN�$ODUP�LQWHUYHQWLRQ

&RROLQJ�À�XLG�W\SH

3URSRUWLRQDO�EDQG�PXOWLSOLHU

2YHUODS���'HDG�EDQG

&RROLQJ�RXWSXW�F\FOH�WLPH

$GF�¿�OWHU

6DPSOLQJ�IUHTXHQF\

)LOWHU�LQ�YLVXDOL]DWLRQ

(QDEOH�DXWRPDWLF���PDQXDO�VHOHFWLRQ

'LJLWDO�LQSXW�IXQFWLRQLQJ�

5LVLQJ�JUDGLHQW

6HW�YLVXDOL]DWLRQ�RQ�GLVSOD\��

6HW�YLVXDOL]DWLRQ�W\SH�RQ�GLVSOD\V

5HWUDQVPLVVLRQ�IRU�RXWSXW������9�R��«���P$

6HOHFW�UHWUDQVPLVVLRQ�W\SH

/RZHU�OLPLW�DQDORJXH�RXWSXW�UDQJH

8SSHU�OLPLW�DQDORJXH�RXWSXW�UDQJH

6HOHFW�EDXG�UDWH�IRU�VHULDO�FRPPXQLFDWLRQ

6HOHFW�VODYH�DGGUHVV

6HOHFW�VHULDO�GHOD\
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