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Preface

DOCUMENT ASSUMPTIONS AND CONVENTIONS

The following assumptions and conventions have been adopted to provide 
clarity and ease of use:

• Use of the Words Set and Clear

The words set and clear imply that a register bit or a condition has the 
value of logical 1 and logical 0 respectively. When the terms set and clear 
are followed by a number, often in parentheses, the word logical may not 
be included, but it is implied.

• Notation for Bits and Similar Registers

A field of bits within a register are designated as: Register (n..n). For 
example: PWM_CR (31..20). A field of bits within a bus are designated as: 
Busn..n. For example: PCntl7..4. A range of similar (whole) registers is 
designated as: 
Registern..Registern. For example: OPBCS5..OPBCS0.

• Use of the Terms LSB and MSB

In this document, the terms LSB and MSB mean least significant bit and 
most significant bit respectively.

• Courier Font

Commands, code lines and fragments, register and other mnemonics, 
values, equations, and various executable items are distinguished from 
general text by the use of the Courier font. This convention is not used 
within tables. Where the use of the font is not possible, as in the Index, the 
name of the entity is capitalized. For example: The STP bit in the CNTR 
register must be 1.

• Hexadecimal Values Designated by H
UM001001-1000
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Hexadecimal values are designated by an upper-case letter H as well as 
the use of Courier font. For example: STAT is set to F8H.

• Use of All Upper-Case Letters

The use of all upper-case letters designates the names of states and 
commands. For example: The receiver can force the SCL line to Low for 
force the transmitter into a WAIT state. The bus is considered BUSY after 
the Start condition. A START command triggers the processing of the 
initialization sequence.

• Use of Initial Upper-Case Letters

Initial upper-case letters designate settings, modes, and conditions in 
general text. For example: The Slave receiver leaves the data line High. In 
Transmit mode, the byte is sent most significant bit first. The Master can 
generate a Stop condition to abort the transfer.

• Register Access Abbreviations

Register access is designation by the following abbreviations:

• Use of Fewer Bits Than in a Register Field

When a register field is comprised of multiple bits, a value for the field 
may be stated as a single number. For example: The reset value for an 8-
bit field may be described as 0 when the register contains 8 bits that each 
have the value 0.

Designation Description

R Read Only

R/W Read/Write

W Write Only

– Unspecified or indeterminate
UM001001-1000
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TRADEMARKS

Several trademarks appear in this product specification.

The following items are trademarks of ZiLOG, Inc.:

• Z80

• Z180

• ESCC

• SCC

• Z80185

• Z80195
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)HDWXUHV�����������������������������������������������������������������������������������������������������

&6,�2�%ORFN�'LDJUDP�������������������������������������������������������������������������������

&6,�2�5HJLVWHUV� ���������������������������������������������������������������������������������������
&6,�2�7UDQVPLW�5HFHLYH�'DWD�5HJLVWHU�(TRDR:0BH)� ���������������������
&6,�2�&RQWURO�6WDWXV�5HJLVWHU�(CNTR:0AH)� �����������������������������������
&6,�2�,QWHUUXSWV� ��������������������������������������������������������������������������������

&6,�2�2SHUDWLRQ� ��������������������������������������������������������������������������������������
7UDQVPLW���3ROOLQJ� �����������������������������������������������������������������������������
7UDQVPLW���,QWHUUXSWV� �������������������������������������������������������������������������
5HFHLYH���3ROOLQJ� �������������������������������������������������������������������������������
5HFHLYH���,QWHUUXSWV� ���������������������������������������������������������������������������

&6,�2�2SHUDWLRQ�7LPLQJ�1RWHV� ���������������������������������������������������������������

&6,�2�2SHUDWLRQ�1RWHV�����������������������������������������������������������������������������

&6,�2�DQG�5(6(7� �����������������������������������������������������������������������������������

3URJUDPPDEOH�5HORDG�7LPHUV� ���������������������������������������������������������������������������

357�5HJLVWHUV� ������������������������������������������������������������������������������������������
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7LPHU�'DWD�5HJLVWHU������������������������������������������������������������������������ ���
7LPHU�5HORDG�5HJLVWHU�(RLDR: I/O Address�= CH0,

OEH,�OFH,�CH1:�16H,�17H)� ������������������������������������������������� ���
7LPHU�&RQWURO�5HJLVWHU� ������������������������������������������������������������������ ���

357�7LPLQJ������������������������������������������������������������������������������������������� ���

357�,QWHUUXSWV� �������������������������������������������������������������������������������������� ���

357�DQG�5(6(7������������������������������������������������������������������������������������ ���

357�2SHUDWLRQ�1RWHV� ��������������������������������������������������������������������������� ���

&RXQWHU�7LPHU�&KDQQHOV� ������������������������������������������������������������������������������������

,QWURGXFWLRQ�� ����������������������������������������������������������������������������������������� ���

,�2�$GGUHVVHV�� �������������������������������������������������������������������������������������� ���

:ULWLQJ�5HJLVWHU�� ���������������������������������������������������������������������������������� ���

&7&�5HJLVWHUV� �������������������������������������������������������������������������������������� ���
&RQWURO�5HJLVWHU�(waiting for mnemonic)����������������������������� ���
7LPH�&RQVWDQW�5HJLVWHU� ����������������������������������������������������������������� ���
,QWHUUXSW�9HFWRU�5HJLVWHU� ��������������������������������������������������������������� ���
'RZQ�&RXQWHU�5HJLVWHU�(%DE)� ����������������������������������������������������� ���

&7&�2SHUDWLRQ� ������������������������������������������������������������������������������������� ���

&7&�,QWHUUXSWV��������������������������������������������������������������������������������������� ���

:DWFK�'RJ�7LPHU� ������������������������������������������������������������������������������������������������

,QWURGXFWLRQ� ������������������������������������������������������������������������������������������ ���
:'7�5HJLVWHUV� ������������������������������������������������������������������������������ ���

3DUDOOHO�3RUWV� ��������������������������������������������������������������������������������������������������������

)HDWXUHV� ������������������������������������������������������������������������������������������������ ���
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3RUW�5HJLVWHU� ��������������������������������������������������������������������������������������������
3,$��'DWD�'LUHFWLRQ�5HJLVWHU�(%E0)� �����������������������������������������������
3,$��'DWD�5HJLVWHU�(%E1)�����������������������������������������������������������������
3,$��'DWD�'LUHFWLRQ�5HJLVWHU�(%E2)� �����������������������������������������������
3,$��'DWD�5HJLVWHU�(%E3)�����������������������������������������������������������������
3,$��'DWD�$OWHUQDWH�$GGUHVV�(%EE)� ������������������������������������������������

%LGLUHFWLRQDO�&HQWURQLFV�3�����&RQWUROOHU� �������������������������������������������������������

,QWURGXFWLRQ�����������������������������������������������������������������������������������������������

%LGLUHFWLRQDO�&HQWURQLFV�5HJLVWHUV� ����������������������������������������������������������
5HDGLQJ�WKH�3DUDOOHO�&RQWUROV�5HJLVWHU� ���������������������������������������������
:ULWLQJ�WR�WKH�3DUDOOHO�&RQWUROV�5HJLVWHU� ������������������������������������������
3DUDOOHO�&RQWUROV�5HJLVWHU�:ULWH�3HULSKHUDO�0RGH

�PARC:�DA�� ���������������������������������������������������������������������������������
:ULWLQJ�WR�WKH�3$5&��5HJLVWHU����������������������������������������������������������
3DUDOOHO�0RGH�5HJLVWHU� ����������������������������������������������������������������������
3,$���'DWD��$OWHUQDWH�3,$���'DWD��2XWSXW�+ROGLQJ�DQG

,�2�5HJLVWHUV� �������������������������������������������������������������������������������
3,$���'DWD�'LUHFWLRQ�5HJLVWHU� ����������������������������������������������������������
7LPH�&RQVWDQW�5HJLVWHU����������������������������������������������������������������������
9HFWRU�5HJLVWHU�����������������������������������������������������������������������������������

,QWHUUXSWV���������������������������������������������������������������������������������������������������

2SHUDWLQJ�0RGHV� �������������������������������������������������������������������������������������
1RQ�3����0RGH� ��������������������������������������������������������������������������������
3HULSKHUDO�,QDFWLYH�0RGH� ������������������������������������������������������������������
+RVW�&RPSDWLEOH�0RGH� ���������������������������������������������������������������������
+RVW�1DYLJDWLRQ�0RGH� ����������������������������������������������������������������������
+RVW�5HVHUYHG�0RGH� �������������������������������������������������������������������������
3HULSKHUDO�&RPSDWLEOH�1HJRWLDWLRQ�0RGH� ����������������������������������������
+RVW�1LEEOH�0RGH� �����������������������������������������������������������������������������
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3HULSKHUDO�1LEEOH�0RGH������������������������������������������������������������������ ���
+RVW�%\WH�0RGH� ����������������������������������������������������������������������������� ���
3HULSKHUDO�%\WH�0RGH� �������������������������������������������������������������������� ���
+RVW�(&3�)RUZDUG�0RGH���������������������������������������������������������������� ���
3HULSKHUDO�(&3�)RUZDUG�0RGHV� ���������������������������������������������������� ���
+RVW�(&3�5HYHUVH�0RGHV��������������������������������������������������������������� ���
3HULSKHUDO�(&3�5HYHUVH�0RGH� ������������������������������������������������������ ���

(QKDQFHG�6HULDO�&RPPXQLFDWLRQV�&RQWUROOHU� ��������������������������������������������������

,QWURGXFWLRQ� ������������������������������������������������������������������������������������������ ���
(6&&�)HDWXUHV�������������������������������������������������������������������������������� ���

7KH�(6&&�&KDQQHO� ������������������������������������������������������������������������������ ���
%DXG�5DWH�*HQHUDWRU����������������������������������������������������������������������� ���
'DWD�(QFRGLQJ�'HFRGLQJ���������������������������������������������������������������� ���
'LJLWDO�3KDVH�/RFNHG�/RRS� ����������������������������������������������������������� ���
&ORFN�6HOHFWLRQ� ������������������������������������������������������������������������������ ���
7UDQVPLW�'DWD�3DWK� ������������������������������������������������������������������������ ���
5HFHLYH�'DWD�3DWK��������������������������������������������������������������������������� ���
6HULDO�0RGHV�DQG�3URWRFROV� ����������������������������������������������������������� ���
$V\QFKURQRXV�0RGH� ���������������������������������������������������������������������� ���
&KDUDFWHU�2ULHQWHG�6\QFKURQRXV�0RGHV���������������������������������������� ���
%LW�2ULHQWHG�6\QFKURQRXV��6'/&�+'/&��0RGH� ������������������������� ���

6'/&�)UDPH�6WDWXV�),)2� �������������������������������������������������������������������� ���

5HJLVWHU�$GGUHVVLQJ� ����������������������������������������������������������������������������� ���

,QWHUUXSWV� ���������������������������������������������������������������������������������������������� ���
,QWHUUXSW�&RQWURO� ���������������������������������������������������������������������������� ���
'DLV\�&KDLQ�5HVROXWLRQ������������������������������������������������������������������ ���
,QWHUUXSW�$FNQRZOHGJH� ������������������������������������������������������������������ ���
7KH�5HFHLYHU�,QWHUUXSW� ������������������������������������������������������������������� ���
([WHUQDO�6WDWXV�,QWHUUXSWV� �������������������������������������������������������������� ���
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:ULWH�5HJLVWHUV�����������������������������������������������������������������������������������
5HDG�5HJLVWHUV������������������������������������������������������������������������������������

,QVWUXFWLRQ�6HW� ������������������������������������������������������������������������������������������������������

,QWURGXFWLRQ�����������������������������������������������������������������������������������������������

2SHUDQG�&RGHV������������������������������������������������������������������������������������������

=���6WDWXV�,QGLFDWRU�)ODJV� �����������������������������������������������������������������������
&DUU\�)ODJ�������������������������������������������������������������������������������������������
$GG�6XEWUDFW�)ODJ� �����������������������������������������������������������������������������
3DULW\�2YHUIORZ�)ODJ��������������������������������������������������������������������������
+DOI�&DUU\�)ODJ� ���������������������������������������������������������������������������������
=HUR�)ODJ� �������������������������������������������������������������������������������������������
6LJQ�)ODJ ��������������������������������������������������������������������������������������������

,QVWUXFWLRQ�6XPPDU\� �������������������������������������������������������������������������������

$SSHQGL[�$�2S�&RGH�0DSV� ��������������������������������������������������������������������������������

,QWURGXFWLRQ�����������������������������������������������������������������������������������������������

$SSHQGL[�%�,QVWUXFWLRQ�([HFXWLRQ� ���������������������������������������������������������������������

%XV�DQG�&RQWURO�6LJQDO�&RQGLWLRQ� �����������������������������������������������������������
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/LVW�RI�)LJXUHV

2YHUYLHZ� �����������������������������������������������������������������������������������������������������������������

)LJXUH��� )XQFWLRQDO�%ORFN�'LDJUDP� �����������������������������������������������������

)LJXUH��� ����3LQ�4)3�3LQ�$VVLJQPHQWV������������������������������������������������

0HPRU\�$QG�,QSXW�2XWSXW�&\FOH�7LPLQJ� ���������������������������������������������������������

)LJXUH��� 2S�&RGH�)HWFK�7LPLQJ�:LWKRXW�:DLW�6WDWHV� ������������������������

)LJXUH��� 2S�&RGH�)HWFK�7LPLQJ�:LWK�:DLW�6WDWHV� �����������������������������

)LJXUH��� 0HPRU\�5HDG�:ULWH�7LPLQJ�:LWKRXW�:DLW�6WDWHV� ���������������

)LJXUH��� 0HPRU\�5HDG�:ULWH�7LPLQJ�:LWK�:DLW�6WDWHV� ��������������������

)LJXUH��� ,QVWUXFWLRQ�7LPLQJ������������������������������������������������������������������

)LJXUH��� 5HVHW�7LPLQJ� �������������������������������������������������������������������������

)LJXUH��� %XV�([FKDQJH�7LPLQJ�'XULQJ�$�0HPRU\�5HDG�&\FOH� ��������

)LJXUH���� %XV�([FKDQJH�7LPLQJ�'XULQJ�&38�,QWHUQDO�2SHUDWLRQ� �������

)LJXUH���� ,�2�5HDG�:ULWH�7LPLQJ� ���������������������������������������������������������

7KH�3URFHVVRU� ��������������������������������������������������������������������������������������������������������

)LJXUH���� 5(7,�,QVWUXFWLRQ�6HTXHQFH�ZLWK�0,(�6HW�WR��� ���������������������

)LJXUH���� 0,�7HPSRUDU\�(QDEOH�7LPLQJ� ����������������������������������������������

)LJXUH���� �,�2�5HDG�DQG�:ULWH�&\FOHV�ZLWK�,2&�6HW�WR��� ���������������������

)LJXUH���� ,�2�5HDG�DQG�:ULWH�&\FOHV�ZLWK�,2&�6HW�WR��� ����������������������

)LJXUH���� ,�2�$GGUHVV�5HORFDWLRQ� ���������������������������������������������������������

)LJXUH���� +DOW�7LPLQJ� ���������������������������������������������������������������������������

)LJXUH���� 6OHHS�7LPLQJ� �������������������������������������������������������������������������

)LJXUH���� =������=������,GOH�0RGH�([LW�%HFDXVH�RI�
([WHUQDO�,QWHUUXSW� ������������������������������������������������������������������
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)LJXUH���� %XV�*UDQWLQJ�WR�([WHUQDO�0DVWHU�LQ�,GOH�0RGH� ������������������ ��

)LJXUH���� =�6����DQG�=��=�/����6WDQGE\�0RGH�([LW
%HFDXVH�RI�([WHUQDO�,QWHUUXSW� ��������������������������������������������� ��

)LJXUH���� %XV�*UDQWLQJ�WR�([WHUQDO�0DVWHU�'XULQJ�6WDQGE\�0RGH� ��� ��

)LJXUH���� 75$3�7LPLQJ����QG�2S�&RGH�8QGHILQHG���������������������������� ��

)LJXUH���� 75$3�7LPLQJ����UG�2S�&RGH�8QGHILQHG� ��������������������������� ��

)LJXUH���� 10,�7LPLQJ������������������������������������������������������������������������� ��

)LJXUH���� /HYHO���0RGH���7LPLQJ� ������������������������������������������������������ ��

)LJXUH���� /HYHO���0RGH���7LPLQJ� ������������������������������������������������������ ��

)LJXUH���� /HYHO���,QWHUUXSW�0RGH���7LPLQJ� ��������������������������������������� ��

)LJXUH���� ,17���,17���'0$��$6&,��357��&6,�2
,QWHUUXSW�7LPLQJ� ����������������������������������������������������������������� ��

)LJXUH���� 5HIUHVK�&\FOH�7LPLQJ���������������������������������������������������������� ��

)LJXUH���� 5HIUHVK�&RQWURO�5HJLVWHU�7LPLQJ� ��������������������������������������� ��

)LJXUH���� ,QWHUUXSW�/HYHOV�������������������������������������������������������������������� ��

)LJXUH���� /HYHO���0RGH���9HFWRU�$FTXLVLWLRQ� ����������������������������������� ��

)LJXUH���� ,17���,17���'0$��$6&,��357�DQG�&6,���,QWHUUXSWV� ������� ��

)LJXUH���� /RJLFDO�$GGUHVV�0DSSLQJ�([DPSOHV����������������������������������� ��

)LJXUH���� 3K\VLFDO�$GGUHVV�7UDQVODWLRQ� ��������������������������������������������� ��

)LJXUH���� 008�%ORFN�'LDJUDP���������������������������������������������������������� ��

)LJXUH���� ,�2�$GGUHVV�7UDQVODWLRQ������������������������������������������������������� ��

)LJXUH���� /RJLFDO�0HPRU\�2UJDQL]DWLRQ� ������������������������������������������� ��

)LJXUH���� /RJLFDO�6SDFH�&RQILJXUDWLRQ�([DPSOH�������������������������������� ��

)LJXUH���� 3K\VLFDO�$GGUHVV�*HQHUDWLRQ����������������������������������������������� ��

'LUHFW�0HPRU\�$FFHVV� �����������������������������������������������������������������������������������������

)LJXUH���� '0$�%ORFN�'LDJUDP� ������������������������������������������������������� ���

)LJXUH���� '0$�7LPLQJ�&\FOH�6WHDO�0RGH� �������������������������������������� ���
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)LJXUH���� &38�2SHUDWLRQ�DQG�'0$�2SHUDWLRQ�ZLWK
/HYHO�6HQVH�5HTXHVW� ������������������������������������������������������������

)LJXUH���� &38�2SHUDWLRQ�DQG�'0$�2SHUDWLRQ�ZLWK
(GJH�6HQVH�5HTXHVW� �������������������������������������������������������������

)LJXUH���� '0$�,QWHUUXSW�5HTXHVW�*HQHUDWLRQ��������������������������������������

)LJXUH���� 10,�DQG�'0$�2SHUDWLRQ�����������������������������������������������������

$V\QFKURQRXV�6HULDO�&RPPXQLFDWLRQV�,QWHUIDFH� ���������������������������������������������

)LJXUH���� $6&,�%ORFN�'LDJUDP� �����������������������������������������������������������

)LJXUH���� 5HDG�7LPLQJ��������������������������������������������������������������������������

)LJXUH���� :ULWH�7LPLQJ�������������������������������������������������������������������������

)LJXUH���� $6&,�,QWHUUXSW�5HTXHVW�&LUFXLW�'LDJUDP������������������������������

&ORFNHG�6HULDO�,�2�3RUW� ���������������������������������������������������������������������������������������

)LJXUH���� &6,�2�%ORFN�'LDJUDP�����������������������������������������������������������

)LJXUH���� &6,�2�,QWHUUXSW�5HTXHVW�*HQHUDWLRQ�������������������������������������

)LJXUH���� 7UDQVPLW�7LPLQJ�,QWHUQDO�&ORFN� ������������������������������������������

)LJXUH���� 7UDQVPLW�7LPLQJ�([WHUQDO�&ORFN� �����������������������������������������

)LJXUH���� 5HFHLYH�7LPLQJ�,QWHUQDO�&ORFN� ��������������������������������������������

)LJXUH���� 5HFHLYH�7LPLQJ�([WHUQDO�&ORFN� �������������������������������������������

3URJUDPPDEOH�5HORDG�7LPHUV� ���������������������������������������������������������������������������

)LJXUH���� 3URJUDPPDEOH�5HORDG�7LPHU��357��%ORFN�'LDJUDP� ����������

)LJXUH���� 7LPHU�,QLWLDOL]DWLRQ��&RXQW�'RZQ��DQG�5HORDG�7LPLQJ� �������

)LJXUH���� 7LPHU�2XWSXW�7LPLQJ� �����������������������������������������������������������

)LJXUH���� 537�,QWHUUXSW�*HQHUDWLRQ������������������������������������������������������
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&RXQWHU�7LPHU�&KDQQHOV� ������������������������������������������������������������������������������������

)LJXUH���� &7&�%ORFN�'LDJUDP��� ������������������������������������������������������� ���

%LGLUHFWLRQDO�&HQWURQLFV�3�����&RQWUROOHU� �������������������������������������������������������

)LJXUH���� %LGLUHFWLRQDO�&HQWURQLFV�3�����&RQWUROOHU
%ORFN�'LDJUDP������������������������������������������������������������������� ���

(QKDQFHG�6HULDO�&RPPXQLFDWLRQV�&RQWUROOHU� ��������������������������������������������������

)LJXUH���� (6&&�&KDQQHO�%ORFN�'LDJUDP� ���������������������������������������� ���

)LJXUH���� %DXG�5DWH�*HQHUDWRU�%ORFN�'LDJUDP�������������������������������� ���

)LJXUH���� %DXG�5DWH�*HQHUDWRU�6WDUW�8S� ������������������������������������������ ���

)LJXUH���� 'DWD�(QFRGLQJ�0HWKRGV� ��������������������������������������������������� ���

)LJXUH���� 0DQFKHVWHU�(QFRGLQJ�&LUFXLW� ������������������������������������������� ���

)LJXUH���� 'LJLWDO�3KDVH�/RFNHG�/RRS�%ORFN�'LDJUDP� �������������������� ���

)LJXUH���� '3//�2SHUDWLRQ�LQ�15=,�0RGH� �������������������������������������� ���

)LJXUH���� '3//�2SHUDWLQJ�([DPSOH��15=,�0RGH� �������������������������� ���

)LJXUH���� �'3//�2SHUDWLRQ�LQ�)0�0RGH� ����������������������������������������� ���

)LJXUH���� '3//�7UDQVPLW�&ORFN�&RXQWHU�2XWSXW��(6&&�2QO\�������� ���

)LJXUH���� &ORFN�0XOWLSOH[HU�������������������������������������������������������������� ���

)LJXUH���� 7UDQVPLW�'DWD�3DWK�%ORFN�'LDJUDP����������������������������������� ���

)LJXUH���� 5HFHLYH�'DWD�3DWK�%ORFN�'LDJUDP� ����������������������������������� ���

)LJXUH���� $V\QFKURQRXV�0HVVDJH�)RUPDW����������������������������������������� ���

)LJXUH���� 7\SLFDO�6'/&�0HVVDJH�)RUPDW� ��������������������������������������� ���

)LJXUH���� 6'/&�)UDPH�6WDWXV�),)2� ������������������������������������������������ ���

)LJXUH���� 6'/&�%\WH�&RXQWLQJ�'HWDLO���������������������������������������������� ���

)LJXUH���� (6&&�,QWHUUXSW�6RXUFHV����������������������������������������������������� ���

)LJXUH���� 3HULSKHUDO�,QWHUUXSW�6WUXFWXUH� ������������������������������������������� ���

)LJXUH���� ,QWHUQDO�3ULRULW\�5HVROXWLRQ� ���������������������������������������������� ���
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)LJXUH���� ,QWHUUXSW�)ORZ�&KDUW��)RU�(DFK�,QWHUUXSW�6RXUFH� �����������������

)LJXUH���� :ULWH�5HJLVWHU���5HFHLYH�,QWHUUXSW�0RGH�&RQWURO����������������

)LJXUH���� 6SHFLDO�&RQGLWLRQV�,QWHUUXSW�6HUYLFH�)ORZ� ��������������������������

)LJXUH���� 7;,3�/DWFKLQJ�RQ�WKH�(6&&�������������������������������������������������

)LJXUH���� 2SHUDWLRQ�RI�7%(��7[�8QGHUUXQ�(20�DQG�7;,3� ���������������

)LJXUH���� )ORZ�&KDUW�([DPSOH�RI�3URFHVVLQJ�DQ�(QG�RI�3DFNHW����������

)LJXUH���� 55��([WHUQDO�6WDWXV�,QWHUUXSW�2SHUDWLRQ� �����������������������������

)LJXUH���� 'DWD�(QFRGLQJ�:DYHIRUPV� ��������������������������������������������������

)LJXUH���� 5HVLGXH�9DOXHV�YV��/DVW�&KDUDFWHUV�RI�)UDPH�
��%LWV�&KDUDFWHU���������������������������������������������������������������������

)LJXUH���� 5HVLGXH�9DOXHV�YV��/DVW�&KDUDFWHUV�RI�)UDPH�
��%LWV�&KDUDFWHU���������������������������������������������������������������������

)LJXUH���� 5HVLGXH�9DOXHV�YV��/DVW�&KDUDFWHUV�RI�)UDPH�
��%LWV�&KDUDFWHU���������������������������������������������������������������������

,QVWUXFWLRQ�6HW� ������������������������������������������������������������������������������������������������������

)LJXUH���� )ODJV�%LW�3RVLWLRQV� ���������������������������������������������������������������
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/LVW�RI�7DEOHV

7KH�3URFHVVRU� ��������������������������������������������������������������������������������������������������������

'LUHFW�0HPRU\�$FFHVV� �����������������������������������������������������������������������������������������

7DEOH��� $GGUHVVLQJ�0RGH�IRU�&KDQQHO��� ������������������������������������������

7DEOH��� 7UDQVIHU�0RGH�IRU�&KDQQHO��������������������������������������������������

7DEOH��� '0$�7UDQVIHU�0RGH�&RPELQDWLRQV� ������������������������������������

7DEOH��� '0$�7UDQVIHU�0RGH�IRU�&KDQQHO��� ������������������������������������

7DEOH��� '0$�6RXUFH�7UDQVIHU�5HTXHVW� ��������������������������������������������

7DEOH��� '0$�'HVWLQDWLRQ�7UDQVIHU�5HTXHVW� ������������������������������������

$V\QFKURQRXV�6HULDO�&RPPXQLFDWLRQV�,QWHUIDFH� ���������������������������������������������

7DEOH��� $6&,�'DWD�)RUPDWV� ��������������������������������������������������������������

7DEOH��� 6DPSOH�5DWH� �������������������������������������������������������������������������

7DEOH��� 0RGHP�&RQWURO�6LJQDOV� �������������������������������������������������������

&ORFNHG�6HULDO�,�2�3RUW����

7DEOH���� &6,�2�%DXG�5DWH�6HOHFWLRQ���������������������������������������������������

%LGLUHFWLRQDO�&HQWURQLFV�3�����&RQWUROOHU� �������������������������������������������������������

7DEOH���� 1LEEOH�0RGH�%LW�$VVLJQPHQWV� ���������������������������������������������

(QKDQFHG�6HULDO�&RPPXQLFDWLRQV�&RQWUROOHU� ��������������������������������������������������

7DEOH���� %DXG�5DWHV�IRU��������0+]�&ORFN�DQG
��;�&ORFN�)DFWRU� �����������������������������������������������������������������

7DEOH���� :ULWH�5HJLVWHU�%LWV�,JQRUHG�LQ�$V\QFKURQRXV�0RGH������������
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7DEOH���� 7UDQVPLW�%LWV�SHU�&KDUDFWHU����������������������������������������������� ���

7DEOH���� 'DWD�(QFRGLQJ�IRU�)LYH�RU�)HZHU�'DWD�%LWV� ��������������������� ���

7DEOH���� ,QLWLDOL]DWLRQ�6HTXHQFH�$V\QFKURQRXV�0RGH� ������������������� ���

7DEOH���� 5HVLGXH�&RGHV� ������������������������������������������������������������������ ���

7DEOH���� ,QLWLDOL]LQJ�LQ�6'/&�0RGH� ����������������������������������������������� ���

7DEOH���� 6'/&�/RRS�0RGH�,QLWLDOL]DWLRQ���������������������������������������� ���

7DEOH���� �,QWHUUXSW�9HFWRU�0RGLILFDWLRQ� ����������������������������������������� ���

7DEOH���� 'DWD�(QFRGLQJ�IRU�)LYH�RU�/HVV�%LWV�&KDUDFWHU�LQ
:5���%LWV���DQG���������������������������������������������������������������� ���

,QVWUXFWLRQ�6HW� ������������������������������������������������������������������������������������������������������

7DEOH���� 2SHUDQG� ���������������������������������������������������������������������������� ���

7DEOH���� ,QVWUXFWLRQ�6XPPDU\� �������������������������������������������������������� ���

7DEOH���� '$$�$GGLWLRQ�6XEWUDFWLRQ�2SHUDWLRQ������������������������������� ���

$SSHQGL[�%�,QVWUXFWLRQ�([HFXWLRQ� ���������������������������������������������������������������������

7DEOH���� ,QVWUXFWLRQ� ������������������������������������������������������������������������� ���

7DEOH���� ,QWHUUXSW�&\FOHV� ���������������������������������������������������������������� ���
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2YHUYLHZ

,1752'8&7,21

7KLV�PDQXDO�GHVFULEHV�WKH�RSHUDWLRQ�DQG�SURJUDPPLQJ�RI�WKH�=������
=������6PDUW�3HULSKHUDO�&RQWUROOHUV��7KH�=������=������3URGXFW�
6SHFLILFDWLRQ�GHVFULEHV�WKH�TXDQWLWDWLYH�SHUIRUPDQFH�FKDUDFWHULVWLFV�RI�WKH�
GHYLFH��7KLV�FKDSWHU�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�FRQWUROOHUV�DQG�GHVFULEHV�
LWV�SLQRXW�DQG�SLQ�IXQFWLRQV�

)HDWXUHV

• (QKDQFHG�=�6����038

± &RGH�&RPSDWLEOH�ZLWK�=L/2*
V�=��
�
�=���

�
�&38V

± ([WHQGHG�,QVWUXFWLRQV

± 7ZR�(QKDQFHG�'0$�&KDQQHOV

± 2Q�&KLS�,QWHUUXSW�&RQWUROOHUV

± 7KUHH�2Q�&KLS�:$,7�6WDWH�*HQHUDWRUV

± 2Q�&KLS�&ORFN�2VFLOODWRU�*HQHUDWRU

± ([SDQGHG�008�$GGUHVVLQJ��WR���0%��

± &ORFNHG�6HULDO�,�2�3RUW

± 7ZR����%LW�&RXQWHU�7LPHUV

± 7ZR�(QKDQFHG�8$57V��WR�����.ESV�

• )RXU�=���&7&�&KDQQHOV

• 2QH�(6&&
�
�&KDQQHO

• 7ZR���%LW�3DUDOOHO�3RUWV

• %LGLUHFWLRQDO�&HQWURQLFV
�
��,(((�3������&RQWUROOHU

• &ORFN�6SHHGV���������0+]
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• 2SHUDWLQJ�5DQJH����9ROWV�����9�#����0+]�

• 2SHUDWLQJ�7HPSHUDWXUH�5DQJH����&�WR�����&�

• ����3LQ�4)3�3DFNDJH�6W\OH

*(1(5$/�'(6&5,37,21

7KH�=������=������LV�D�VPDUW�3HULSKHUDO�FRQWUROOHU�GHYLFH�VSHFLILFDOO\�
GHVLJQHG�WR�PDQDJH�LQSXW�DQG�RXWSXW��,�2��UHTXLUHPHQWV�IRU�ERWK�VHULDO�
DQG�SDUDOOHO�FRQQHFWLYLW\��7KH�=������=������LV�WKH�YHUVLRQ�RI�WKH�GHYLFH�
WKDW�GRHV�QRW�FRQWDLQ�520�

7KHVH�GHYLFHV�DUH�ZHOO�VXLWHG�IRU�XVH�LQ�JHQHUDO�SXUSRVH�GDWD�
FRPPXQLFDWLRQ�HTXLSPHQW��H[WHUQDO�PRGHPV�XVLQJ�D�SDUDOOHO�LQWHUIDFH��
SURWRFRO�WUDQVODWRUV��DQG�ORZ�FRVW�:$1�DGDSWHUV��,W�LV�LGHDO�IRU�PDQDJLQJ�
ODVHU�SULQWHU�,�2��DV�ZHOO�DV�VHUYLQJ�DV�WKH�PDLQ�SURFHVVRU�LQ�ORZ�FRVW�
SULQWHU�DSSOLFDWLRQV�

7KH�=������=�����
�
IHDWXUHV�DQ�HQKDQFHG�=�6����PLFURSURFHVVRU�OLQNHG�

ZLWK�RQH�HQKDQFHG�FKDQQHO�RI�=L/2*¶V�LQGXVWU\�VWDQGDUG�(6&&�VHULDO�
FRPPXQLFDWLRQV�FRQWUROOHU��DQG����ELWV�RI�SDUDOOHO�,�2��2I�WKHVH����,�2�
OLQHV�����FDQ�EH�FRQILJXUHG�DV�D�%LGLUHFWLRQDO�&HQWURQLFV

�
��,(((�3������

SRUW��:KHQ�FRQILJXUHG�DV�D�3�����SRUW��WKH�GHYLFH�FDQ�RSHUDWH�LQ�HLWKHU�
WKH�+RVW�RU�3HULSKHUDO�UROH�LQ�FRPSDWLEOH��QLEEOH��E\WH��RU�(&3�PRGH�

7KH�=������=������GHYLFH�FRQWDLQV�D�VLQJOH�FKDQQHO�(QKDQFHG�
6&&

�
��,Q�WKLV�XVHU¶V�PDQXDO��LW�PD\�EH�FDOOHG�HQKDQFHG�6&&�RU�

(6&&�

)RU�DGGLWLRQDO�LQIRUPDWLRQ�RQ�=L/2*�PLFURSURFHVVRUV�UHIHUHQFHG�LQ�WKLV�
XVHU¶V�PDQXDO��SOHDVH�UHIHU�WR�WKH�IROORZLQJ�WHFKQLFDO�GRFXPHQWDWLRQ�

• =�������=�6�����=������0LFURSURFHVVRUV

± =������=����038�8VHU¶V�0DQXDO��'&��������

± =����'DWDERRN��'%���������

1RWH�
80�����������
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• 6&&��(6&&

± 6HULDO�&RPPXQLFDWLRQ�&RQWUROOHUV�8VHU¶V�0DQXDO��'&��������

• =��&����=�����&��

± =���0LFURSURFHVVRU�)DPLO\�'DWDERRN��'&��������

)LJXUH��� )XQFWLRQDO�%ORFN�'LDJUDP

3URFHVVRU

3RZHU�&RQWUROOHU

3DUDOOHO�3RUWV����
,QFOXGLQJ�,(((
%LGLUHFWLRQDO

&HQWURQLFV�&RQWUROOHU

���%LW�3URJUDPPDEOH

5HORDG�7LPHUV����
8$57V����

520
��.�[��

�=������2QO\�

'0$&V����

(06&&

'HFRGH

&7&V����

���%LW�$GGUHVV�%XV

��%LW�'DWD�%XV
ROMCS
RAMCS

008 $����

7['
5['

7287

&/.�75* =&�72

7;$���
5;$�����DQG�PRUH

&ORFNHG�6HULDO
,�2

:DWFK�'RJ
7LPHU

7[6
5[6
&.6
80�����������
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)LJXUH��� ����3LQ�4)3�3LQ�$VVLJQPHQWV

3,1�'(6&5,37,216

&38�6LJQDOV

$���$���$GGUHVV�%XV��,QSXW�2XWSXW��$FWLYH�+LJK����6WDWH���$��$���DUH�D�
���ELW�DGGUHVV�EXV�WKDW�SURYLGHV�WKH�DGGUHVV�IRU�XS�WR���0%�RI�PHPRU\��
DQG�IRU�XS�WR����.%�RI�VSDFH��7KH�DGGUHVV�EXV�HQWHUV�D�+LJK�LPSHGDQFH�
VWDWH�GXULQJ�UHVHW�DQG�H[WHUQDO�EXV�DFNQRZOHGJH�F\FOHV��7KLV�EXV�LV�DQ�
LQSXW�ZKHQ�%86$&.�LV�/RZ��1R�DGGUHVV�OLQHV�DUH�PXOWLSOH[HG�ZLWK�DQ\�
RWKHU�VLJQDOV�

'��'���'DWD�%XV��%LGLUHFWLRQDO��$FWLYH�+LJK����6WDWH���'��'��FRQVWLWXWH�
DQ���ELW�ELGLUHFWLRQDO�GDWD�EXV��XVHG�WR�WUDQVIHU�LQIRUPDWLRQ�WR�DQG�IURP�,�
2�DQG�PHPRU\�GHYLFHV��7KH�GDWD�EXV�HQWHUV�WKH�+LJK�LPSHGDQFH�VWDWH�
GXULQJ�UHVHW�DQG�H[WHUQDO�EXV�DFNQRZOHGJH�F\FOHV��DV�ZHOO�DV�GXULQJ�
6/((3�DQG�+$/7�VWDWHV�

5'��5HDG��,QSXW�2XWSXW��$FWLYH�/RZ����6WDWH���5'�LQGLFDWHV�WKDW�WKH�&38�
LV�UHDGLQJ�GDWD�IURP�PHPRU\�RU�DQ�,�2�GHYLFH��7KH�DGGUHVVHG�,�2�RU�
PHPRU\�GHYLFH�VKRXOG�XVH�WKLV�VLJQDO�WR�JDWH�GDWD�RQWR�WKH�&38�GDWD�EXV��
7KLV�SLQ�LV�DQ�LQSXW�GXULQJ�EXV�DFNQRZOHGJH�F\FOHV�

:5��:ULWH��,QSXW�2XWSXW��$FWLYH�/RZ����6WDWH���:5�LQGLFDWHV�WKDW�WKH�
&38�GDWD�EXV�KROGV�YDOLG�GDWD�WR�EH�VWRUHG�DW�WKH�DGGUHVVHG�,�2�RU�
PHPRU\�ORFDWLRQ��7KLV�SLQ�LV�DQ�LQSXW�GXULQJ�EXV�DFNQRZOHGJH�F\FOHV�

,254��,�2�5HTXHVW��,QSXW�2XWSXW��$FWLYH�/RZ����6WDWH���,254�LQGLFDWHV�
WKDW�WKH�DGGUHVV�EXV�FRQWDLQV�D�YDOLG�,�2�DGGUHVV�IRU�D�UHDG�RU�ZULWH�
RSHUDWLRQ��,254�LV�DOVR�JHQHUDWHG��DORQJ�ZLWK�0���GXULQJ�WKH�
DFNQRZOHGJPHQW�RI�WKH�,17��LQSXW�VLJQDO�WR�LQGLFDWH�WKDW�DQ�LQWHUUXSW�
UHVSRQVH�YHFWRU�FDQ�EH�SODFHG�RQWR�WKH�GDWD�EXV��7KLV�SLQ�LV�DQ�LQSXW�
GXULQJ�EXV�DFNQRZOHGJH�F\FOHV�
80�����������
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0���0DFKLQH�&\FOH����,QSXW�2XWSXW��$FWLYH�/RZ���7RJHWKHU�ZLWK�05(4��
0��LQGLFDWHV�WKDW�WKH�FXUUHQW�F\FOH�LV�WKH�RSFRGH�IHWFK�F\FOH�RI�DQ�
LQVWUXFWLRQ�H[HFXWLRQ��7RJHWKHU�ZLWK�,254��0��LQGLFDWHV�WKDW�WKH�FXUUHQW�
F\FOH�LV�IRU�DQ�LQWHUUXSW�DFNQRZOHGJH��,W�LV�DOVR�XVHG�ZLWK�WKH�+$/7�DQG�
67�VLJQDOV�WR�LQGLFDWH�WKH�VWDWXV�RI�WKH�&38�PDFKLQH�F\FOH��7KH�SURFHVVRU�
FDQ�EH�FRQILJXUHG�VR�WKDW�WKLV�VLJQDO�LV�FRPSDWLEOH�ZLWK�WKH�0��VLJQDO�RI�
WKH�=����RU�ZLWK�WKH�/,5�VLJQDO�RI�WKH��������7KLV�SLQ�LV���VWDWHG�GXULQJ�
EXV�DFNQRZOHGJH�F\FOHV�

05(4��0HPRU\�5HTXHVW��,QSXW�2XWSXW��$FWLYH�/RZ����6WDWH���05(4�
LQGLFDWHV�WKDW�WKH�DGGUHVV�EXV�KROGV�D�YDOLG�DGGUHVV�IRU�D�PHPRU\�UHDG�RU�
PHPRU\�ZULWH�RSHUDWLRQ��,W�LV�LQFOXGHG�LQ�WKH�5$0&6�DQG�520&6�
VLJQDOV��DQG�EHFDXVH�RI�WKLV�PD\�QRW�EH�QHHGHG�LQ�VRPH�DSSOLFDWLRQV��7KLV�
SLQ�LV�DQ�LQSXW�GXULQJ�EXV�DFNQRZOHGJH�F\FOHV�

:$,7���,QSXW�2SHQ�'UDLQ�2XWSXW��$FWLYH�/RZ���:$,7�LQGLFDWHV�WR�WKH�
038�WKDW�WKH�DGGUHVVHG�PHPRU\�RU�,�2�GHYLFHV�DUH�QRW�UHDG\�IRU�D�GDWD�
WUDQVIHU��7KLV�LQSXW�LV�XVHG�WR�LQGXFH�DGGLWLRQDO�FORFN�F\FOHV�LQWR�WKH�
FXUUHQW�PDFKLQH�F\FOH��([WHUQDO�GHYLFHV�VKRXOG�DOVR�GULYH�WKLV�SLQ�LQ�DQ�
RSHQ�GUDLQ�IDVKLRQ��7KLV�UHVXOWV�LQ�D�ZLUHG�25�RI�WKH�:DLW�LQGLFDWLRQV�
SURGXFHG�E\�H[WHUQDO�GHYLFHV�DQG�WKRVH�SURGXFHG�E\�WKH�WZR�VHSDUDWH�
:DLW�6WDWH�JHQHUDWRUV�LQ�WKH�=������=�������,I�WKH�ZLUH�25HG�LQSXW�LV�
VDPSOHG�/RZ��WKHQ�DGGLWLRQDO�ZDLW�VWDWHV�DUH�LQVHUWHG�XQWLO�WKH�:$,7�LQSXW�
LV�VDPSOHG�+LJK��DW�ZKLFK�WLPH�WKH�F\FOH�LV�FRPSOHWHG�

+$/7��+DOW�6OHHS�6WDWXV��2XWSXW��$FWLYH�/RZ���7KLV�RXWSXW�LV�DVVHUWHG�
DIWHU�WKH�&38�KDV�H[HFXWHG�HLWKHU�WKH�+$/7�RU�6/3�LQVWUXFWLRQ��DQG�LV�
ZDLWLQJ�IRU�QRQ�PDVNDEOH�RU�PDVNDEOH�LQWHUUXSW�EHIRUH�RSHUDWLRQ�FDQ�
UHVXPH��,W�LV�DOVR�XVHG�ZLWK�WKH�0��DQG�67�VLJQDOV�WR�LQGLFDWH�WKH�VWDWXV�RI�
WKH�&38�PDFKLQH�F\FOH��2Q�H[LW�IURP�WKH�+DOW�6OHHS�VWDWH��WKH�ILUVW�
LQVWUXFWLRQ�IHWFK�LV�GHOD\HG�IRU����FORFN�F\FOHV�DIWHU�WKH�+$/7�SLQ�JRHV�
+LJK�

%86$&.��%XV�$FNQRZOHGJH��2XWSXW��$FWLYH�/RZ���%86$&.�LQGLFDWHV�
WR�WKH�UHTXHVWLQJ�GHYLFH�WKDW�WKH�038�DGGUHVV�DQG�GDWD�EXV��DV�ZHOO�DV�
VRPH�FRQWURO�VLJQDOV��KDYH�HQWHUHG�WKHLU�+LJK�LPSHGDQFH�VWDWH�
80�����������
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%865(4��%XV�5HTXHVW��,QSXW��$FWLYH�/RZ���7KLV�LQSXW�LV�XVHG�E\�
H[WHUQDO�GHYLFHV��VXFK�DV�'0$�FRQWUROOHUV��WR�UHTXHVW�DFFHVV�WR�WKH�
V\VWHP�EXV��7KLV�UHTXHVW�KDV�D�KLJKHU�SULRULW\�WKDQ�10,�DQG�LV�DOZD\V�
UHFRJQL]HG�DW�WKH�HQG�RI�WKH�FXUUHQW�PDFKLQH�F\FOH��7KLV�VLJQDO�VWRSV�WKH�
&38�IURP�H[HFXWLQJ�IXUWKHU�LQVWUXFWLRQV�DQG�SODFHV�WKH�DGGUHVV�DQG�GDWD�
EXVHV��DQG�RWKHU�FRQWURO�VLJQDOV��LQWR�WKH�+LJK�LPSHGDQFH�VWDWH�

10,��1RQ�0DVNDEOH�,QWHUUXSW��,QSXW��1HJDWLYH�(GJH�7ULJJHUHG���10,�
KDV�D�KLJKHU�SULRULW\�WKDQ�WKH�,17�SLQV�DQG�LV�DOZD\V�UHFRJQL]HG�DW�WKH�HQG�
RI�DQ�LQVWUXFWLRQ��UHJDUGOHVV�RI�WKH�VWDWH�RI�WKH�LQWHUUXSW�HQDEOH�IOLS�IORSV��
7KLV�VLJQDO�IRUFHV�&38�H[HFXWLRQ�WR�ORFDWLRQ�0066H�

,17���0DVNDEOH�,QWHUUXSW�5HTXHVW����,QSXW�2SHQ�'UDLQ�2XWSXW��$FWLYH�
/RZ���7KLV�VLJQDO�LV�JHQHUDWHG�E\�LQWHUQDO�DQG�H[WHUQDO�,�2�GHYLFHV��
([WHUQDO�GHYLFHV�VKRXOG�DOVR�GULYH�WKLV�VLJQDO�LQ�DQ�RSHQ�GUDLQ�IDVKLRQ��
7KH�&38�KRQRUV�WKLV�UHTXHVW�DW�WKH�HQG�RI�WKH�FXUUHQW�LQVWUXFWLRQ�F\FOH�DV�
ORQJ�DV�LW�LV�HQDEOHG��DQG�WKH�10,�DQG�%865(4�VLJQDOV�DUH�,QDFWLYH��7KH�
&38�DFNQRZOHGJHV�WKLV�LQWHUUXSW�UHTXHVW�ZLWK�DQ�LQWHUUXSW�DFNQRZOHGJH�
F\FOH��'XULQJ�WKLV�F\FOH��ERWK�WKH�0��DQG�,254�VLJQDOV�EHFRPH�DFWLYH�

,17���,17���0DVNDEOH�,QWHUUXSW�5HTXHVWV���DQG���,QSXWV��$FWLYH�/RZ���
7KHVH�VLJQDOV�DUH�JHQHUDWHG�E\�H[WHUQDO�,�2�GHYLFHV��7KH�&38�KRQRUV�
WKHVH�UHTXHVWV�DW�WKH�HQG�RI�WKH�FXUUHQW�LQVWUXFWLRQ�F\FOH�DV�ORQJ�DV�WKH�
10,��%865(4��DQG�,17��VLJQDOV�DUH�LQDFWLYH��7KH�&38�UHVSRQGV�WR�
WKHVH�LQWHUUXSW�UHTXHVWV�ZLWK�DQ�LGOH�WLPH�SHULRG�RI�WKH�VDPH�GXUDWLRQ�DV�DQ�
LQWHUUXSW�DFNQRZOHGJH�F\FOH��1HLWKHU�WKH�0��QRU�WKH�,254�VLJQDOV�
EHFRPH�DFWLYH�GXULQJ�WKLV�SHULRG��7KHVH�SLQV�PD\�EH�SURJUDPPHG�WR�
SURYLGH�DFWLYH�/RZ�OHYHO��ULVLQJ�RU�IDOOLQJ�HGJH�LQWHUUXSWV��7KH�OHYHO�RI�WKH�
H[WHUQDO�,17��DQG�,17��SLQV�PD\�EH�UHDG�LQ�WKH�,QWHUUXSW�(GJH�5HJLVWHU�

5)6+��5HIUHVK��RXWSXW��$FWLYH�/RZ����VWDWH���5)6+�DQG�05(4�$FWLYH�
LQGLFDWH�WKDW�WKH�FXUUHQW�&38�PDFKLQH�F\FOH�DQG�WKH�FRQWHQWV�RI�WKH�
DGGUHVV�EXV�VKRXOG�EH�XVHG�IRU�UHIUHVK�RI�G\QDPLF�PHPRULHV��7KH�ORZ�
RUGHU�HLJKW�ELWV�RI�WKH�DGGUHVV�EXV��$��$���FRQWDLQ�WKH�UHIUHVK�DGGUHVV�
80�����������
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8$57�DQG�&6,2�6LJQDOV

&.$��&.6��$V\QFKURQRXV�&ORFN���RU�6HULDO�&ORFN��,QSXW�2XWSXW���$Q�
RSWLRQDO�FORFN�LQSXW�RU�RXWSXW�IRU�$6&,�FKDQQHO���RU�WKH�&ORFNHG�6HULDO�,�
2�3RUW�

'&'��&.$���'DWD�&DUULHU�'HWHFW���RU�$V\QFKURQRXV�&ORFN����,QSXW�
2XWSXW���$�/RZ�$FWLYH�PRGHP�VWDWXV�LQSXW�IRU�$6&,�FKDQQHO����RU�D�
FORFN�LQSXW�RU�RXWSXW�IRU�$6&,�FKDQQHO���

576��7[6��5HTXHVW�WR�6HQG���RU�&ORFNHG�6HULDO�7UDQVPLW�'DWD��RXWSXW���
$�SURJUDPPDEOH�PRGHP�FRQWURO�RXWSXW�IRU�$6&,�FKDQQHO����RU�WKH�VHULDO�
RXWSXW�IURP�WKH�&6,2�FKDQQHO�

&76��5[6��&OHDU�WR�6HQG���RU�&ORFNHG�6HULDO�5HFHLYH�'DWD��,QSXW���$�
/RZ�$FWLYH�PRGHP�FRQWURO�LQSXW�IRU�$6&,�FKDQQHO����RU�WKH�VHULDO�GDWD�
LQSXW�WR�WKH�&6,2�FKDQQHO�

7;$���7UDQVPLW�'DWD����2XWSXW���7KLV�RXWSXW�WUDQVPLWV�GDWD�IURP�$6&,�
FKDQQHO���

5;$���5HFHLYH�'DWD����,QSXW���7KLV�LQSXW�UHFHLYHV�GDWD�IRU�$6&,�FKDQQHO�
��

5;$���5HFHLYH�'DWD����,QSXW���7KLV�LQSXW�UHFHLYHV�GDWD�IRU�$6&,�FKDQQHO�
��

7;$���7UDQVPLW�'DWD����2XWSXW���7KLV�RXWSXW�WUDQVPLWV�GDWD�IURP�$6&,�
&KDQQHO���

0XOWLSOH[HG�6LJQDO

7OUT�'5(4��7LPHU�2XW�RU�([WHUQDO�'0$�5HTXHVW��,QSXW�RU�2XWSXW���
7KLV�SLQ�FDQ�EH�SURJUDPPHG�WR�EH�HLWKHU�7OUT��WKH�+LJK�$FWLYH�SXOVH�
RXWSXW�IURP�357�FKDQQHO����RU�D�/RZ��$FWLYH�'0$�5HTXHVW�LQSXW�IURP�
DQ�H[WHUQDO�3HULSKHUDO�
80�����������
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(6&&�6LJQDOV

7;'��7UDQVPLW�'DWD��2XWSXW���7KLV�RXWSXW�WUDQVPLWV�VHULDO�GDWD�DW�
VWDQGDUG�77/�OHYHOV�

5;'��5HFHLYH�'DWD��,QSXW���7KLV�LQSXW�UHFHLYHV�VHULDO�GDWD�DW�VWDQGDUG�
77/�OHYHOV�

75;&��7UDQVPLW�5HFHLYH�&ORFN��,QSXW�RU�2XWSXW���7KLV�SLQ�IXQFWLRQV�
XQGHU�SURJUDP�FRQWURO��75;&�PD\�VXSSO\�WKH�UHFHLYH�FORFN�RU�WKH�
WUDQVPLW�FORFN�LQ�WKH�LQSXW�PRGH�RU�VXSSO\�WKH�RXWSXW�RI�WKH�GLJLWDO�SKDVH�
ORFNHG�ORRS��WKH�FU\VWDO�RVFLOODWRU��WKH�EDXG�UDWH�JHQHUDWRU��RU�WKH�WUDQVPLW�
FORFN�LQ�WKH�RXWSXW�PRGH�

57;&��5HFHLYH�7UDQVPLW�&ORFN��,QSXW���7KLV�SLQ�IXQFWLRQV�XQGHU�
SURJUDP�FRQWURO��57;&�PD\�VXSSO\�WKH�UHFHLYH�FORFN��WKH�WUDQVPLW�FORFN��
WKH�FORFN�IRU�WKH�EDXG�UDWH�JHQHUDWRU��RU�WKH�FORFN�IRU�WKH�GLJLWDO�SKDVH�
ORFNHG�ORRS��7KH�UHFHLYH�FORFN�PD\�EH������������RU����WLPHV�WKH�GDWD�UDWH�
LQ�DV\QFKURQRXV�PRGH�

CTS.�&OHDU�7R�6HQG��,QSXW��$FWLYH�/RZ���,I�WKLV�SLQ�LV�SURJUDPPHG�DV�DQ�
DXWR�HQDEOH��D�/RZ�RQ�LW�HQDEOHV�WKH�(6&&�WUDQVPLWWHU��,I�QRW�SURJUDPPHG�
DV�DQ�DXWR�HQDEOH��LW�FDQ�EH�XVHG�DV�D�JHQHUDO�SXUSRVH�LQSXW��7KLV�SLQ�LV�
6FKPLWW�WULJJHU�EXIIHUHG�WR�DFFRPPRGDWH�VORZ�ULVH�WLPHV��7KH�(6&&�
GHWHFWV�WUDQVLWLRQV�RQ�WKLV�LQSXW�DQG�FDQ�LQWHUUXSW�WKH�SURFHVVRU�RQ�HLWKHU�
ORJLF�OHYHO�WUDQVLWLRQ�

'&'��'DWD�&DUULHU�'HWHFW��,QSXW��$FWLYH�/RZ���7KLV�SLQ�IXQFWLRQV�DV�DQ�
(6&&�UHFHLYHU�HQDEOH�ZKHQ�SURJUDPPHG�DV�DQ�DXWR�HQDEOH��RWKHUZLVH�LW�
FDQ�EH�XVHG�DV�D�JHQHUDO�SXUSRVH�LQSXW�SLQ��7KH�SLQ�LV�6FKPLWW�WULJJHU�
EXIIHUHG�WR�DFFRPPRGDWH�VORZ�ULVH�WLPHV��7KH�(6&&�GHWHFWV�WUDQVLWLRQV�
RQ�WKLV�SLQ�DQG�FDQ�LQWHUUXSW�WKH�SURFHVVRU�RQ�HLWKHU�ORJLF�OHYHO�WUDQVLWLRQ�

RTS��5HTXHVW�WR�6HQG��2XWSXW��$FWLYH�/RZ���:KHQ�WKH�5HTXHVW�WR�6HQG�
�576��ELW�LQ�:ULWH�5HJLVWHU���LV�VHW��WKH�576�VLJQDO�JRHV�/RZ��:KHQ�WKH�
576�ELW�LV�UHVHW�LQ�WKH�$V\QFKURQRXV�PRGH�DQG�DXWR�HQDEOHV�LV�RQ��WKH�
VLJQDO�JRHV�+LJK�DIWHU�WKH�WUDQVPLWWHU�LV�HPSW\��,Q�6\QFKURQRXV�PRGH��RU�
LQ�$V\QFKURQRXV�PRGH�ZLWK�DXWR�HQDEOHV�RII��WKH�576�SLQ�VWULFWO\�IROORZV�
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=������=�����
8VHU�0DQXDO

��
WKH�VWDWH�RI�WKH�576�ELW��7KXV�WKH�SLQ�FDQ�EH�XVHG�DV�D�JHQHUDO�SXUSRVH�
RXWSXW��,Q�D�VSHFLDO�$SSOH7DON�PRGH�RQ�WKH�=������=�������WKH�SLQ�LV�
XQGHU�KDUGZDUH�FRQWURO�

'75��'DWD�7HUPLQDO�5HDG\��2XWSXW��$FWLYH�/RZ���7KH�'75�5(4�
IXQFWLRQDOLW\�IRXQG�LQ�RWKHU�6&&�IDPLO\�PHPEHUV�KDV�EHHQ�UHFRQILJXUHG�
LQ�WKH�=������=������(6&&��7KH�'75�RXWSXW�LV�URXWHG�WR�WKLV�SLQ��ZKLOH�
WKH�5(4�VLJQDO�LV�URXWHG�WR�WKH�'0$�UHTXHVW�PXOWLSOH[LQJ�ORJLF�DV�
GHVFULEHG�LQ�D�ODWHU�VHFWLRQ�RQ�WKH�(6&&��7KLV�SLQ�IROORZV�WKH�VWDWH�RI�WKH�
'75�ELW�LQ�:5��RI�WKH�(6&&�

7KH�:�5(4�SLQ�SUHVHQW�RQ�RWKHU�6&&�IDPLO\�PHPEHUV�KDV�LWV�
WZR�SRVVLEOH�IXQFWLRQV�UHFRQILJXUHG�LQ�WKH�=������=�������7KH�
:DLW�RXWSXW�RI�WKH�(6&&�GULYHV�WKH�:$,7�VLJQDO�LQ�D�ZLUH�25HG�
IDVKLRQ�ZLWK�RWKHU�LQWHUQDO�DQG�H[WHUQDO�3HULSKHUDOV��7KH�5(4�
FRPSRQHQW�LV�URXWHG�WR�WKH�'0$�UHTXHVW�PXOWLSOH[LQJ�ORJLF�DV�
GHVFULEHG�LQ�D�ODWHU�VHFWLRQ�RQ�WKH�(6&&�

3DUDOOHO�3RUWV

3,$�������3RUW����%LWV�����RU�&7&�=&�72�����,QSXW�2XWSXW���7KHVH�OLQHV�
FDQ�EH�FRQILJXUHG�DV�LQSXWV�RU�RXWSXWV��RU�DV�WKH���FRXQW�WLPHRXW�RXWSXWV�
RI�WKUHH�RI�WKH�IRXU�&7&�FKDQQHOV��RQ�D�ELW�E\�ELW�EDVLV�

3,$�������3RUW����%LWV�����RU�&7&�&/.�75*�����,QSXW�2XWSXW���7KHVH�
OLQHV�FDQ�EH�FRQILJXUHG�DV�LQSXWV�RU�RXWSXWV��RU�DV�WKH�FORFN�WULJJHU�LQSXWV�
RI�WKH�IRXU�&7&�FKDQQHOV��RQ�D�ELW�E\�ELW�EDVLV�

3,$�������3RUW����'DWD��RU�%LGLUHFWLRQDO��,QSXW�2XWSXW���7KHVH�OLQHV�FDQ�
EH�FRQILJXUHG�DV�LQSXWV�RU�RXWSXWV�RQ�D�ELW�E\�ELW�EDVLV�ZKHQ�QRW�XVHG�IRU�
%LGLUHFWLRQDO�&HQWURQLFV

�
�RSHUDWLRQ��+RZHYHU��ZKHQ�XVHG�IRU�

%LGLUHFWLRQDO�&HQWURQLFV�RSHUDWLRQ��VRIWZDUH�DQG�KDUGZDUH�FRQWUROV�WKH�
GLUHFWLRQ�RI�DOO�HLJKW�DV�D�XQLW�

1RWH�
80�����������
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%LGLUHFWLRQDO�&HQWURQLFV�3LQV

Q6WUREH��Q$XWR)G��Q6HOHFW,Q��Q,QLW��,QSXW�2XWSXW���7KHVH�DUH�LQSXWV�
ZKHQ�XVLQJ�3������IRU�D�3HULSKHUDO�RU�RXWSXWV�ZKHQ�XVLQJ�3������IRU�D�
+RVW��,Q�FHUWDLQ�3�����PRGHV��WKHVH�SLQV�DVVXPH�RWKHU�QDPHV�DV�
GHVFULEHG�LQ�WKH�VHFWLRQ�RQ�WKH�3�����FRQWUROOHU��:KHQ�QRW�XVLQJ�3������
IRU�D�SDUDOOHO�SRUW��WKHVH�SLQV�FDQ�EH�XVHG�DV�JHQHUDO�SXUSRVH�LQSXWV�RU�
RXWSXWV�

%XV\��Q$FN��3(UURU��Q)DXOW��6HOHFW��,QSXW�2XWSXW���7KHVH�DUH�RXWSXWV�
ZKHQ�XVLQJ�3������IRU�D�3HULSKHUDO�RU�LQSXWV�ZKHQ�XVLQJ�3������IRU�D�
+RVW��,Q�FHUWDLQ�3�����PRGHV��WKHVH�SLQV�KDYH�RWKHU�QDPHV�DV�GHVFULEHG�LQ�
WKH�VHFWLRQ�RQ�WKH�3�����FRQWUROOHU��:KHQ�QRW�XVLQJ�3������IRU�D�SDUDOOHO�
SRUW��WKHVH�SLQV�FDQ�EH�XVHG�DV�JHQHUDO�SXUSRVH�RXWSXWV�RU�LQSXWV��7KHVH�
SLQV�IXQFWLRQ�LQ�WKH�RSSRVLWH�GLUHFWLRQ�IURP�WKH�SUHFHGLQJ�JURXS�

6\VWHP�&RQWURO�6LJQDOV

67��6WDWXV��2XWSXW��$FWLYH�+LJK���7KLV�VLJQDO�LV�XVHG�ZLWK�WKH�0��DQG�
+$/7�RXWSXW�WR�LQGLFDWH�WKH�QDWXUH�RI�HDFK�&38�PDFKLQH�F\FOH�

RESET��5HVHW�6LJQDO��,QSXW��$FWLYH�/RZ���5(6(7�VLJQDO�LV�XVHG�IRU�
LQLWLDOL]LQJ�WKH�=������=������DQG�RWKHU�GHYLFHV�LQ�WKH�V\VWHP��,W�PXVW�
EH�NHSW�/RZ�IRU�DW�OHDVW�WKUHH�V\VWHP�FORFN�F\FOHV�

,(,��,QWHUUXSW�(QDEOH�6LJQDO��,QSXW��$FWLYH�+LJK���,(,�LV�XVHG�ZLWK�,(2�WR�
IRUP�D�SULRULW\�GDLV\�FKDLQ�ZKHQ�WKHUH�DUH�H[WHUQDO�LQWHUUXSW�GULYHQ�=���
FRPSDWLEOH�3HULSKHUDOV�

,(2��,QWHUUXSW�(QDEOH�2XWSXW�6LJQDO��2XWSXW��$FWLYH�+LJK���,Q�DQ�
LQWHUUXSW�GDLV\�FKDLQ��,(2�HQDEOHV�LQWHUUXSWV�IURP�H[WHUQDO�3HULSKHUDOV�
WKDW�KDYH�ORZHU�SULRULW\�WKDQ�RQ�FKLS�3HULSKHUDOV��,(2�LV�$FWLYH�ZKHQ�,(,�
LV�1��WKH�&38�LV�QRW�VHUYLFLQJ�DQ�LQWHUUXSW�IURP�DQ�RQ�FKLS�3HULSKHUDO��DQG�
QR�LQWHUUXSW�LV�EHLQJ�UHTXHVWHG�E\�WKH�(6&&�FKDQQHO��WKH�3�����
FRQWUROOHU��RU�DQ\�RI�WKH�&7&�FKDQQHOV�
80�����������
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,2&6��,2&6�GHFRGHV�,254��0���DQG�WKH�DGGUHVV�OLQHV�WR�HQVXUH�LW�LV�
DFWLYDWHG�IRU�DQ�,�2�VSDFH�DFFHVV�WR�DQ\�UHJLVWHU�LQ�DQ\�EORFN�RI�HLJKW�
UHJLVWHUV�WKDW�GRHV�QRW�FRQWDLQ�DQ\�RQ�FKLS�UHJLVWHUV��$OVR�LQFOXGHG�LQ�WKH�
GHFRGH�LV�DQ\�SURJUDPPHG�UHORFDWLRQ�RI�WKH�����UHJLVWHU�VHW�LQ�WKH�,&5��
DQG�WKH�'HFRGH�+LJK�,�2�ELW�LQ�WKH�6\VWHP�&RQILJXUDWLRQ�5HJLVWHU��,I�WKH�
����UHJLVWHUV�DUH�QRW�UHORFDWHG��DQG�'HFRGH�+LJK�,�2�LV�0��,2&6�LV�$FWLYH�
IURP�DGGUHVV�XX40�WKRXJK�XXD7��XXF8�WKURXJK�XXFF��DQG�NN00�WKURXJK�
NN3F��ZKHUH�NN�DUH�QRQ�]HUR��,I�WKH�����UHJLVWHUV�DUH�QRW�UHORFDWHG�DQG�
'HFRGH�+LJK�,�2�LV�1��,2&6�LV�$FWLYH�IURP�0040�WKURXJK�00D7��DQG�
00F8�WKURXJK�FFFF��,2&6�LV�$FWLYH�ZKHQ�DQ�H[WHUQDO�PDVWHU�LV�LQ�FRQWURO�
RI�WKH�EXV��DV�ZHOO�DV�ZKHQ�WKH�=������=������SURFHVVRU�KDV�FRQWURO�

5$0&6��5$0�&KLS�6HOHFW��2XWSXW��$FWLYH�/RZ���7KLV�VLJQDO�LV�GULYHQ�
/RZ�IRU�PHPRU\�DFFHVVHV�DW�DGGUHVVHV�WKDW�IDOO�EHWZHHQ�WKH�YDOXHV�
SURJUDPPHG�LQWR�WKH�5$0/%5�DQG�5$08%5�UHJLVWHUV��,W�LV�$FWLYH�
ZKHQ�DQ�H[WHUQDO�PDVWHU�KDV�FRQWURO�RI�WKH�EXV��DV�ZHOO�DV�ZKHQ�WKH�
=������=������SURFHVVRU�LV�LQ�FRQWURO�

520&6��520�&KLS�6HOHFW��2XWSXW��$FWLYH�/RZ���7KLV�RXWSXW�LV�GULYHQ�
/RZ�IRU�PHPRU\�DFFHVVHV�EHWZHHQ�WKH�WRS�RI�RQ�FKLS�520��LI�RQ�FKLS�
520�LV�HQDEOHG��DQG�WKH�YDOXH�SURJUDPPHG�LQWR�WKH�520%5�UHJLVWHU��,W�
LV�$FWLYH�ZKHQ�DQ�H[WHUQDO�PDVWHU�KDV�FRQWURO�RI�WKH�EXV��DV�ZHOO�DV�ZKHQ�
WKH�=������=������SURFHVVRU�LV�LQ�FRQWURO�

;7$/��&U\VWDO��,QSXW��$FWLYH�+LJK���7KLV�SLQ�IXQFWLRQV�DV�WKH�&U\VWDO�
RVFLOODWRU�FRQQHFWLRQ�DQG�VKRXOG�EH�OHIW�RSHQ�LI�DQ�H[WHUQDO�FORFN�LV�XVHG�
LQVWHDG�RI�D�FU\VWDO��7KH�RVFLOODWRU�LQSXW�LV�QRW�D�77/�OHYHO��VHH�WKH�³'&�
&KDUDFWHULVWLFV´�VHFWLRQ��

(;7$/��([WHUQDO�&ORFN�&U\VWDO��,QSXW��$FWLYH�+LJK���7KLV�SLQ�IXQFWLRQV�
DV�D�&U\VWDO�RVFLOODWRU�FRQQHFWLRQ��$Q�H[WHUQDO�FORFN�FDQ�EH�LQSXW�WR�WKH�
=������=������RQ�WKLV�SLQ�ZKHQ�D�FU\VWDO�LV�QRW�XVHG��7KLV�LQSXW�LV�
6FKPLWW�WULJJHUHG�

3+,��6\VWHP�&ORFN��2XWSXW��$FWLYH�+LJK���7KLV�RXWSXW�LV�WKH�SURFHVVRU¶V�
UHIHUHQFH�FORFN��DQG�LV�SURYLGHG�IRU�WKH�XVH�RI�H[WHUQDO�ORJLF��7KH�
IUHTXHQF\�RI�WKLV�RXWSXW�PD\�EH�HTXDO�WR��RU�RQH�KDOI�WKDW�RI�WKH�FU\VWDO�RU�
80�����������
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LQSXW�FORFN�IUHTXHQF\��GHSHQGLQJ�RQ�DQ�LQWHUQDO�UHJLVWHU�ELW��$IWHU�5HVHW��
WKH�RXWSXW�IUHTXHQF\�LV�RQH�KDOI�WKH�FU\VWDO�RU�LQSXW�FORFN�IUHTXHQF\�

038�)81&7,21$/�'(6&5,37,21

7KH�=������=������LQFOXGHV�D�=L/2*�=�6����038��6WDWLF�=������
038���7KLV�IHDWXUH�DOORZV�VRIWZDUH�FRGH�FRPSDWLELOLW\�ZLWK�H[LVWLQJ�
=���

�
VRIWZDUH�FRGH��7KH�IROORZLQJ�LV�DQ�RYHUYLHZ�RI�WKH�PDMRU�IXQFWLRQDO�

XQLWV�RI�WKH�=������=������

7KH�038�SRUWLRQ�RI�WKH�=������=������LV�WKH�=�6����FRUH�ZLWK�DGGHG�
IHDWXUHV�DQG�PRGLILFDWLRQV��7KH�VLQJOH�FKDQQHO�(06&&�RI�WKH�=������
=������LV�FRPSDWLEOH�ZLWK�WKH�=������(06&&�ZLWK�DGGLWLRQDO�
HQKDQFHPHQWV�IRU�/RFDO7DON�DQG�WKH�GHPXOWLSOH[LQJ�RI�WKH�'75�5(4�DQG�
:7�5(4�OLQHV�

$5&+,7(&785(

7KH�=������=������FRPELQHV�D�KLJK�SHUIRUPDQFH�&38�FRUH�ZLWK�D�
YDULHW\�RI�V\VWHP�DQG�,�2�UHVRXUFHV�XVHIXO�LQ�D�EURDG�UDQJH�RI�
DSSOLFDWLRQV��7KH�&38�FRUH�FRQVLVWV�RI�IRXU�IXQFWLRQDO�EORFNV�

• &HQWUDO�3URFHVVLQJ�8QLW��&38�

• 0HPRU\�0DQDJHPHQW�8QLW��008�

• &ORFN�*HQHUDWRU

• %XV�6WDWH�&RQWUROOHU��'\QDPLF�0HPRU\�5HIUHVK�

7KH�LQWHJUDWHG�,�2�UHVRXUFHV�PDNH�XS�WKH�UHPDLQLQJ�IXQFWLRQDO�EORFNV�

• 'LUHFW�0HPRU\�$FFHVV��'0$�&RQWURO��7ZR�&KDQQHOV�

• $V\QFKURQRXV�6HULDO�&RPPXQLFDWLRQV�&RQWUROOHU��$6&,��7ZR�
&KDQQHOV�

• 3URJUDPPDEOH�5HORDG�7LPHUV��357��7ZR�&KDQQHOV�
80�����������



=������=�����
8VHU�0DQXDO

��
• &ORFNHG�6HULDO�,�2�&KDQQHO��&6,2�

• (QKDQFHG�=��&����(6&&�

• &RXQWHU�7LPHU�&KDQQHOV��&7&�

• 3DUDOOHO�,�2

• %LGLUHFWLRQDO�3�����&RQWUROOHU

0HPRU\�0DQDJHPHQW�8QLW��7KH�008�DOORZV�WKH�XVHU�WR�PDS�WKH�
PHPRU\�XVHG�E\�WKH�&38��ORJLFDOO\�RQO\����.%��LQWR�WKH���0%�
DGGUHVVLQJ�UDQJH�VXSSRUWHG�E\�WKH�=������=�������7KH�RUJDQL]DWLRQ�RI�
WKH�008�REMHFW�FRGH�PDLQWDLQV�FRPSDWLELOLW\�ZLWK�WKH�=���&38�ZKLOH�
RIIHULQJ�DFFHVV�WR�DQ�H[WHQGHG�PHPRU\�VSDFH��7KLV�LV�DFFRPSOLVKHG�E\�
XVLQJ�DQ�HIIHFWLYH�³FRPPRQ�DUHD�EDQNHG�DUHD´�VFKHPH�

&HQWUDO�3URFHVVLQJ�8QLW��7KH�&38�LV�PLFURFRGHG�WR�SURYLGH�D�FRUH�WKDW�
LV�REMHFW�FRGH�FRPSDWLEOH�ZLWK�WKH�=���&38��,W�DOVR�SURYLGHV�D�VXSHUVHW�
RI�WKH�=���LQVWUXFWLRQ�VHW��LQFOXGLQJ���ELW�PXOWLSO\��7KLV�FRUH�KDV�EHHQ�
PRGLILHG�WR�DOORZ�PDQ\�RI�WKH�LQVWUXFWLRQV�WR�H[HFXWH�LQ�IHZHU�FORFN�
F\FOHV�WKDQ�RQ�WKH�=���

&ORFN�*HQHUDWRU��7KLV�ORJLF�JHQHUDWHV�WKH�V\VWHP�FORFN�IURP�HLWKHU�DQ�
H[WHUQDO�FU\VWDO�RU�FORFN�LQSXW��7KH�H[WHUQDO�FORFN�LV�GLYLGHG�E\�RQH�RU�
WZR��DQG�LV�SURYLGHG�WR�ERWK�LQWHUQDO�DQG�H[WHUQDO�GHYLFHV�

%XV�6WDWH�&RQWUROOHU��7KLV�ORJLF�SHUIRUPV�WKH�VWDWXV�DQG�EXV�FRQWURO�
DFWLYLW\�DVVRFLDWHG�ZLWK�ERWK�WKH�&38�DQG�VRPH�RQ�FKLS�3HULSKHUDOV��7KLV�
LQFOXGHV�ZDLW�VWDWH�WLPLQJ��UHVHW�F\FOHV��'5$0�UHIUHVK��DQG�'0$�EXV�
H[FKDQJHV�

,QWHUUXSW�&RQWUROOHU��7KLV�ORJLF�PRQLWRUV�DQG�SULRULWL]HV�LQWHUQDO�DQG�
H[WHUQDO�LQWHUUXSWV�DQG�WUDSV�WR�SURYLGH�WKH�FRUUHFW�UHVSRQVHV�IURP�WKH�
&38��7R�PDLQWDLQ�FRPSDWLELOLW\�ZLWK�WKH�=���&38��WKUHH�GLIIHUHQW�
LQWHUUXSW�PRGHV�DUH�VXSSRUWHG�

'0$�&RQWUROOHU��7KH�'0$�FRQWUROOHU�SURYLGHV�KLJK�VSHHG�WUDQVIHUV�
EHWZHHQ�PHPRU\�DQG�,�2�GHYLFHV��7UDQVIHU�RSHUDWLRQV�VXSSRUWHG�DUH�
PHPRU\�WR�PHPRU\��DQG�PHPRU\�WR�IURP�,�2��7UDQVIHU�PRGHV�VXSSRUWHG�
80�����������
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DUH�UHTXHVW��EXUVW�DQG�F\FOH�VWHDO��'0$�WUDQVIHUV�FDQ�DFFHVV�WKH�IXOO���0%�
DGGUHVVLQJ�UDQJH�ZLWK�D�EORFN�OHQJWK�XS�WR����.%��DQG�FDQ�FURVV�RYHU���.�
ERXQGDULHV��2Q�WKH�=������=�������WKH�WZR�'0$�FKDQQHOV�FDQ�KDQGOH�,�
2�IURP�WKH�(6&&��WKH�ELGLUHFWLRQDO�&HQWURQLFV�LQWHUIDFH��ERWK�8$57V�
�$6&,V���RU�DQ�H[WHUQDO�GHYLFH��)XUWKHUPRUH��WKH�=������=�����¶V�WZR�
FKDQQHOV�FDQ�EH�XVHG�IRU�WKH�VDPH�GHYLFH�ZLWK�KDUGZDUH�DOWHUQDWLRQ��
DOORZLQJ�FRQWLQXRXV�RSHUDWLRQ�DW�YHU\�KLJK�GDWD�UDWHV�

(6&&��7KLV�PXOWLSURWRFRO�VHULDO�FKDQQHO�FDQ�KDQGOH�DV\QFKURQRXV�
IRUPDWV��FKDUDFWHU�RULHQWHG�V\QFKURQRXV�SURWRFROV��RU�ELW�RULHQWHG�
V\QFKURQRXV�SURWRFROV�VXFK�DV�+'/&��/RFDO7DON��6'/&��;����DQG�IUDPH�
UHOD\��,W�LV�HQKDQFHG�IURP�WKH�LQGXVWU\�VWDQGDUG�6&&�E\�WKH�LQFOXVLRQ�RI�
DQ���FKDUDFWHU�UHFHLYH�),)2�DQG���FKDUDFWHU�WUDQVPLW�),)2�DQG�RWKHU�
LPSURYHPHQWV��)RU�WKH�=������=�������WKH�(6&&�LQFOXGHV�D�VSHFLDO�
/RFDO7DON��$SSOH7DON��PRGH�LQ�ZKLFK�LW�DXWRPDWLFDOO\�KDQGOHV�VWDUW��DQG�
HQG�RI�IUDPH�WUDQVPLVVLRQ�WKDW�UHTXLUHG�GHGLFDWHG�SURFHVVRU�DWWHQWLRQ�
ZLWK�SUHYLRXV��(�6&&V�

%LGLUHFWLRQDO�3�����,QWHUIDFH��7KLV�FRQWUROOHU��ZKHQ�FRPELQHG�ZLWK�RQH�
RI�WKH�'0$�FKDQQHOV��FDQ�WUDQVIHU�ODUJH�EORFNV�RI�GDWD�LQWR�RU�RXW�RI�RQH�
RI�WKH�=������=�����¶V�SDUDOOHO�SRUWV�ZLWKRXW�SURFHVVRU�DWWHQWLRQ��,W�FDQ�
RSHUDWH�DV�WKH�+RVW�RU�3HULSKHUDO�VLGH�RI�VXFK�D�SDUDOOHO�OLQN�LQ�WKH�
VWDQGDUG�&HQWURQLFV�FRPSDWLEOH�PRGH�RU�DQ\�RI�WKH�,(((�GHILQHG�1LEEOH��
%\WH�RU�(&3�PRGHV��'DWD�UDWHV�XS�WR�����.%�VHFRQG�LQ�FRPSDWLEOH�PRGH��
DQG�XS�WR�DERXW�����0%�VHFRQG�LQ�(&3�PRGH�FDQ�EH�DFKLHYHG��
7KURXJKSXW�DQG�VRIWZDUH�RYHUKHDG�DUH�IXUWKHU�LPSURYHG�E\�KDUGZDUH�
5/(�H[SDQVLRQ�SURYLGHG�E\�WKH�LQWHUIDFH�GXULQJ�(&3�UHFHSWLRQ�

$V\QFKURQRXV�6HULDO�&RPPXQLFDWLRQV�,QWHUIDFH��$6&,���7KH�$6&,�
ORJLF�SURYLGHV�WZR�IXOO�GXSOH[�8$57V��(DFK�FKDQQHO�LQFOXGHV�D�FKRLFH�RI�
WZR�SURJUDPPDEOH�EDXG�UDWH�JHQHUDWRUV�DQG�PRGHP�FRQWURO�VLJQDOV��2Q�
WKH�=������=�������WKH�EDXG�UDWH�JHQHUDWRUV�FDQ�EH�XVHG�ZLWK�DQ\�FU\VWDO�
IUHTXHQF\�DQG�FDQ�KDQGOH�GDWD�UDWHV�XS�WR�WKH�RVFLOODWRU�UDWH�GLYLGHG�E\����
�����.ELWV�VHFRQG�DW�������0+]���$�QHZ���E\WH�UHFHLYH�),)2�KHOSV�PDNH�
VXFK�GDWD�UDWHV�DFKLHYDEOH�LQ�PRVW�DSSOLFDWLRQV�
80�����������
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3URJUDPPDEOH�5HORDG�7LPH��357���7KLV�ORJLF�FRQVLVWV�RI�WZR�VHSDUDWH�
FKDQQHOV��HDFK�FRQWDLQLQJ�D����ELW�FRXQWHU��WLPHU��DQG�FRXQW�UHORDG�
UHJLVWHU��7KH�WLPH�EDVH�IRU�WKH�FRXQWHUV�LV�GHULYHG�IURP�WKH�V\VWHP�FORFN�
�GLYLGHG�E\�����EHIRUH�UHDFKLQJ�WKH�FRXQWHU��357�FKDQQHO���SURYLGHV�DQ�
RSWLRQDO�RXWSXW�WR�DOORZ�IRU�ZDYHIRUP�JHQHUDWLRQ�

&RXQWHU�7LPHUV��&7&V���)RXU�RI�WKHVH�IOH[LEOH�FKDQQHOV�DGG�WR�WKH�
FRXQWLQJ�DQG�WLPLQJ�IDFLOLWLHV�SURYLGHG�E\�WKH�WZR�357V��(DFK�FKDQQHO�
LQFOXGHV�D�SUHVFDOHU�DQG���ELW�GRZQFRXQWHU�ZLWK�SURJUDPPDEOH�UHORDG�
YDOXH��DQG�FDQ�EH�SURJUDPPHG�IRU�FRXQWHU�WLPHU��RU�WULJJHUHG�WLPHU�
RSHUDWLRQ��2Q�WKH�=������=�������D�/RQJ�&RXQWHU�PRGH�SURYLGHV�IRU�
H[WHQGHG�WLPH�LQWHUYDOV�GHVSLWH�WRGD\¶V�IDVW�RVFLOODWRU�UDWHV�

&ORFNHG�6HULDO�,�2��&6,2���7KH�&6,2�FKDQQHO�SURYLGHV�D�KDOI�GXSOH[�
VHULDO�WUDQVPLWWHU�DQG�UHFHLYHU��7KLV�FKDQQHO�FDQ�EH�XVHG�IRU�VLPSOH�KLJK�
VSHHG�GDWD�FRQQHFWLRQ�WR�DQRWKHU�PLFURSURFHVVRU�RU�PLFURFRPSXWHU��RU�WR�
VHULDO�PHPRULHV�
80�����������
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0HPRU\�$QG�,QSXW�2XWSXW
&\FOH�7LPLQJ

7,0,1*

7KH�EDVLF�&38�RSHUDWLRQ�FRQVLVWV�RI�RQH�RU�PRUH�0DFKLQH�&\FOHV��0&���
$�PDFKLQH�F\FOH�FRQVLVWV�RI�DQ�DFFHVV�WR�LQWHUQDO�RU�H[WHUQDO�PHPRU\�RU�,�
2�DQG�LQFOXGHV�DW�OHDVW�WKUHH�V\VWHP�FORFNV�FDOOHG�71��72��DQG�73��2SWLRQDO�
:DLW�VWDWHV�PD\�EH�LQVHUWHG�EHWZHHQ�72 DQG�73��HLWKHU�E\�RQH�RI�WKH�RQ�
FKLS�:DLW�VWDWH�JHQHUDWRUV�RU�E\�H[WHUQDO�ORJLF�GULYLQJ�WKH�:$,7�SLQ��,Q�
WKLV�PDQXDO��H[WHUQDO�V\VWHP�FORFN�F\FOHV�WKDW�DUH�LGOH�GXULQJ�LQVWUXFWLRQ�
H[HFXWLRQ��DUH�QRW�FRQVLGHUHG�PDFKLQH�F\FOHV��7KXV��WKH�H[HFXWLRQ�RI�DQ�
LQVWUXFWLRQ�UHTXLUHV�RQH�RU�PRUH�PDFKLQH�F\FOHV�DQG�IRU�VRPH�
LQVWUXFWLRQV��RQH�RU�PRUH�H[WHUQDOO\�LGOH�V\VWHP�FORFNV�

$�V\VWHP�FORFN�F\FOH�PD\�EH�RQH�RU�WZR�F\FOHV�RQ�WKH�;7$/�SLQ�V��
GHSHQGLQJ�RQ�WKH�VHWWLQJ�IRU�WKH�FORFN�GLYLGH�RSWLRQ�LQ�WKH�&38�&RQWURO�
5HJLVWHU��CCR���DV�GHVFULEHG�LQ�WKH�³&38�2SWLRQV´�VHFWLRQ�

7R�DYRLG�XQGXH�FRPSOH[LW\��WKH�IROORZLQJ�GHVFULSWLRQV�DQG�ZDYHIRUPV�
DVVXPH�WKDW�WKH�0,(�DQG�,2&�ELWV�LQ�WKH�2SHUDWLQJ�0RGH�&RQWURO�
5HJLVWHU��OMCR��DUH�ERWK�1��7KH�³&38�2SWLRQV´�VHFWLRQ��GHVFULEHV�WKH�
HIIHFWV�RI�WKH�VHWWLQJ�RI�WKHVH�ELWV�

2S�&RGH�)HWFK�7LPLQJ

)LJXUH ��GHVFULEHV�WKH�2S�&RGH�LQVWUXFWLRQ�IHWFK�WLPLQJ�ZLWK�QR�:DLW�
VWDWHV��$Q�2S�&RGH�IHWFK�F\FOH�LV�
H[WHUQDOO\�LQGLFDWHG�ZKHQ�WKH�0��RXWSXW�SLQ�LV�/RZ�
80�����������
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)LJXUH��� 2S�&RGH�)HWFK�7LPLQJ�:LWKRXW�:DLW�6WDWHV

,Q�WKH�ILUVW�KDOI�RI�71��WKH�DGGUHVV�EXV��$���$���LV�GULYHQ�E\�WKH�FRQWHQWV�
RI�WKH�3URJUDP�&RXQWHU��PC���7KH�DGGUHVV�EXV�FRQWDLQV�WKH�WUDQVODWHG�
DGGUHVV�2XWSXW�RI�WKH�RQ�FKLS�008�

,Q�WKH�VHFRQG�KDOI�RI�71��WKH�05(4�DQG�5'�VLJQDOV�DUH�DVVHUWHG�/RZ��
HQDEOLQJ�PHPRU\�

2S�&RGH�)HWFK�&\FOH

f

$�±$��

'�±'�

:$,7

0�

05(4

5'

3&

2S�&RGH
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7KH�2S�&RGH�RQ�WKH�GDWD�EXV�LV�ODWFKHG�DW�WKH�5LVLQJ�HGJH�RI�73,�DQG�WKH�
EXV�F\FOH�WHUPLQDWHV�DW�WKH�HQG�RI�73�

)LJXUH ��LOOXVWUDWHV�WKH�LQVHUWLRQ�RI�:DLW�VWDWHV��7W��LQWR�WKH�2S�&RGH�
IHWFK�F\FOH��:DLW�VWDWHV��7W��DUH�FRQWUROOHG�E\�WKH�H[WHUQDO�:$,7�LQSXW�
FRPELQHG�ZLWK�RQ�FKLS�SURJUDPPDEOH�:DLW�VWDWH�JHQHUDWRUV��$W�WKH�
)DOOLQJ�HGJH�RI�72,�WKH�FRPELQHG�:$,7�LQSXW�LV�VDPSOHG��,I�:$,7�LQSXW�
LV�DVVHUWHG�/RZ��D�:DLW�VWDWH��7W��LV�LQVHUWHG��7KH�DGGUHVV�EXV��05(4��
5'�DQG�0��DUH�KHOG�VWDEOH�GXULQJ�:DLW�VWDWHV��:KHQ�:$,7�LV�VDPSOHG�
,QDFWLYH�+LJK�DW�WKH�)DOOLQJ�HGJH�RI�7W��WKH�EXV�F\FOHV�HQWHU�73�DQG�
FRPSOHWHV�DW�WKH�HQG�RI�73�

)LJXUH��� 2S�&RGH�)HWFK�7LPLQJ�:LWK�:DLW�6WDWHV

7� 7� 7� 7� 7�

f

2S�&RGH�)HWFK�&\FOH

3&$���$�

'��'�

:$,7

0�

05(4

5'

7: 7:

2S�&RGH
80�����������



=������=�����
8VHU�0DQXDO

��
2SHUDQG�DQG�'DWD�5HDG�:ULWH�7LPLQJ

2SHUDQG�DQG�GDWD�UHDG�ZULWH�WLPLQJ�GLIIHUV�IURP�2S�&RGH�IHWFK�WLPLQJ�LQ�
WZR�ZD\V��)LUVW��WKH�0��RXWSXW�LV�KHOG�,QDFWLYH��6HFRQG��UHDG�F\FOH�WLPLQJ�
LV�UHOD[HG�E\�RQH�KDOI�FORFN�F\FOH�EHFDXVH�GDWD�LV�ODWFKHG�DW�WKH�)DOOLQJ�
HGJH�RI�73�

,QVWUXFWLRQ�RSHUDQGV�LQFOXGH�LPPHGLDWH�GDWD��GLVSODFHPHQWV��DQG�
H[WHQGHG�DGGUHVVHV�DQG�KDYH�WKH�VDPH�WLPLQJ�DV�PHPRU\�GDWD�UHDGV�

'XULQJ�PHPRU\�ZULWH�F\FOHV��WKH�05(4�VLJQDO�JRHV�$FWLYH�LQ�WKH�VHFRQG�
KDOI�RI�71��DQG�WKH�GDWD�EXV�LV�GULYHQ�ZLWK�WKH�ZULWH�GDWD�

$W�WKH�VWDUW�RI�72��WKH�:5�VLJQDO�LV�DVVHUWHG�/RZ�HQDEOLQJ�PHPRU\��
05(4�DQG�:5�JR�,QDFWLYH�LQ�WKH�VHFRQG�KDOI�RI�73�IROORZHG�E\�GLVDEOLQJ�
RI�WKH�ZULWH�GDWD�RQ�WKH�GDWD�EXV�

:DLW�VWDWHV��7W��PD\�EH�LQVHUWHG�DV�SUHYLRXVO\�GHVFULEHG�IRU�2S�&RGH�
IHWFK�F\FOHV��)LJXUH ��LOOXVWUDWHV�UHDG�ZULWH�WLPLQJ�ZLWKRXW�:DLW�VWDWHV��
ZKLOH�)LJXUH ��LOOXVWUDWHV�UHDG�ZULWH�WLPLQJ�ZLWK�:DLW�VWDWHV�
80�����������
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)LJXUH��� 0HPRU\�5HDG�:ULWH�7LPLQJ�:LWKRXW�:DLW�6WDWHV

7� 7� 7� 7� 7�
f

5HDG�&\FOH

0HPRU\��$GGUHVV$���$�

'��'�

05(4

5'

:5

7� 7�

:ULWH�&\FOH

0HPRU\��$GGUHVV

WAIT

:ULWH�'DWD5HDG�'DWD
80�����������



=������=�����
8VHU�0DQXDO

��
)LJXUH��� 0HPRU\�5HDG�:ULWH�7LPLQJ�:LWK�:DLW�6WDWHV

%DVLF�,QVWUXFWLRQ�7LPLQJ

$Q�LQVWUXFWLRQ�PD\�FRQVLVW�RI�D�QXPEHU�RI�PDFKLQH�F\FOHV�LQFOXGLQJ�2S�
&RGH�IHWFK��RSHUDQG�IHWFK��DQG�GDWD�UHDG�ZULWH�F\FOHV��$Q�LQVWUXFWLRQ�PD\�
DOVR�LQFOXGH�FORFN�F\FOHV�IRU�LQWHUQDO�SURFHVVHV��GXULQJ�ZKLFK�WKH�EXV�LV�
,GOH�

)LJXUH ��LOOXVWUDWHV�WKH�EXV�WLPLQJ�IRU�WKH�GDWD�WUDQVIHU�LQVWUXFWLRQ��LD�
�IX+d��g��7KLV�LQVWUXFWLRQ�PRYHV�WKH�FRQWHQWV�RI�D�&38�UHJLVWHU��g��WR�WKH�
PHPRU\�ORFDWLRQ�ZLWK�DGGUHVV�FRPSXWHG�E\�DGGLQJ�D�VLJQHG���ELW�
GLVSODFHPHQW��d��WR�WKH�FRQWHQWV�RI�DQ�LQGH[�UHJLVWHU��IX��

7� 7� 7� 7� 7:
f

5HDG�&\FOH

$���$�

'��'�

WAIT

MREQ

RD

WR

7: 7�

:ULWH�&\FOH

:ULWH�'DWD

7�

5HDG�'DWD
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)LJXUH��� ,QVWUXFWLRQ�7LPLQJ

7KH�LQVWUXFWLRQ�F\FOH�VWDUWV�ZLWK�WKH�WZR�PDFKLQH�F\FOHV�UHTXLUHG�WR�UHDG�
WKH�WZR�E\WH�LQVWUXFWLRQ�2S�&RGH�DV�LQGLFDWHG�E\�0��/RZ��7KH�
LQVWUXFWLRQ�RSHUDQG��d��LV�IHWFKHG�

7KH�H[WHUQDO�EXV�LV�,'/(�ZKLOH�WKH�&38�FRPSXWHV�WKH�HIIHFWLYH�DGGUHVV��
)LQDOO\��WKH�FRPSXWHG�PHPRU\�ORFDWLRQ�LV�ZULWWHQ�ZLWK�WKH�FRQWHQWV�RI�WKH�
&38�UHJLVWHU��g��

f

�VW�2S�&RGH
)HWFK�&\FOH

��$�

�''+�

�'�

0,

5(4

KLQH
\FOH

J

�QG�2S�&RGH
)HWFK�&\FOH

'LVSODFHPHQW
5HDG�&\FOH

&38�,QWHUQDO
0HPRU\

:ULWH�&\FOH
1H[W�,QVWUXF

)HWFK�&\

7� 7� 7� 7� 7� 7� 7� 7� 7� 7� 7� 7� 7� 7� 7� 7� 7�

3& 3&���� 3&���� ,;���G 3&����

���+�����+� G

5'

0&� 0&� 0&� 0&�

:5

2SHUDWLRQ

H�
'LVSODFHPHQW
5HJXODU�FRQWHQWV
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5HVHW�7LPLQJ

)LJXUH ��LOOXVWUDWHV�KDUGZDUH�5HVHW�WLPLQJ��,I�WKH�5(6(7�SLQ�LV�/RZ�IRU�
VL[�RU�PRUH�FORFN�F\FOHV��SURFHVVLQJ�LV�WHUPLQDWHG�DQG�WKH�H[HFXWLRQ�
UHVWDUWV�IURP�DGGUHVV��ORJLFDO�DQG�SK\VLFDO��00000H�

)LJXUH��� 5HVHW�7LPLQJ

%XV�([FKDQJH�7LPLQJ

7KH�SURFHVVRU�FRRUGLQDWHV�WKH�H[FKDQJH�RI�FRQWURO��DGGUHVV�DQG�GDWD�EXV�
RZQHUVKLS�ZLWK�DQRWKHU�EXV�0DVWHU��7KH�DOWHUQDWH�EXV�0DVWHU�PD\�UHTXHVW�
WKH�EXV�UHOHDVH�E\�DVVHUWLQJ�WKH�%865(4�,QSXW�/RZ��$IWHU�WKH�=������
=������UHOHDVHV�WKH�EXV��FRQWURO�SDVVHV�WR�WKH�DOWHUQDWH�EXV�0DVWHU�E\�
DVVHUWLQJ�WKH�%86$&.�2XWSXW�/RZ�

7KH�EXV�PD\�EH�UHOHDVHG�E\�WKH�=������=������DW�WKH�HQG�RI�D�PDFKLQH�
F\FOH�RU�DQ�H[WHUQDO�,GOH�FORFN�F\FOH��

:KHQ�WKH�EXV�LV�UHOHDVHG��WKH�DGGUHVV�EXV��$���$�����GDWD�EXV��'���'����
DQG�FRQWURO�VLJQDOV��05(4��,25*��5'��DQG�:5��DUH�SODFHG�LQ�WKH�KLJK�
LPSHGDQFH�VWDWH�WR�RQ�FKLS�PHPRU\�RU�,�2��7KHVH�VLJQDOV�DUH�PRQLWRUHG�

5HVHW�6WDUW

2S�&RGH�)HWFK�&\5HVHW

3KL

5HVHW

6L[�RU�PRUH�&ORFNV

$���$��
+LJK�LPSHGDQFH

5HVWDUW�DGGUHVV����

7� 7�
80�����������
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IRU�D�F\FOH�E\�WKH�DOWHUQDWH�EXV�0DVWHU��'\QDPLF�5$0�UHIUHVK�LV�QRW�
SHUIRUPHG�ZKHQ�WKH�=������=������KDV�UHOHDVHG�WKH�EXV��7KH�DOWHUQDWH�
EXV�0DVWHU�PXVW�SURYLGH�G\QDPLF�PHPRU\�UHIUHVKLQJ�LI�WKH�EXV�LV�
UHOHDVHG�IRU�ORQJ�SHULRGV�RI�WLPH�

)LJXUH ��LOOXVWUDWHV�%865(4�%86$&.�EXV�H[FKDQJH�WLPLQJ�GXULQJ�D�
PHPRU\�UHDG�F\FOH��)LJXUH ���LOOXVWUDWHV�EXV�H[FKDQJH�GXULQJ�D�&38�
LQWHUQDO�RSHUDWLRQ��%865(4�LV�VDPSOHG�DW�WKH�)DOOLQJ�HGJH�RI�WKH�V\VWHP�
FORFN�SULRU�WR�7���7L�DQG�7[��%86�5(/($6(�VWDWH���,I�%865(4�LV�
DVVHUWHG�/RZ�DW�WKH�)DOOLQJ�HGJH�RI�WKH�FORFN�VWDWH�SULRU�WR�7[��DQRWKHU�7[�
LV�H[HFXWHG�

)LJXUH��� %XV�([FKDQJH�7LPLQJ�'XULQJ�$�0HPRU\�5HDG�&\FOH

&38�0HPRU\�5HDG�&\FOH %XV�5HOHDVH�&\FOH &38�&\FOH

3KL
7� 7Z 7� 7[ 7[ 7[ 7�

$���$��

'���'�

5(4��,254
5'��:5

%865(4

%86$&.

7�
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)LJXUH���� %XV�([FKDQJH�7LPLQJ�'XULQJ�&38�,QWHUQDO�2SHUDWLRQ

,1387�287387

,QSXW�2XWSXW�GHYLFHV�DQG�UHJLVWHUV�UHVLGH�LQ�D�VHSDUDWH�DGGUHVV�VSDFH�IURP�
PHPRU\��,Q�WKH�RULJLQDO�=����,�2�DGGUHVVHV�ZHUH���ELWV�ZLGH�DQG�ZHUH�
FDUULHG�RQ�WKH�$���$��OLQHV��ZLWK�$����$��ZHUH�GULYHQ�IURP�YDULRXV�&38�
UHJLVWHUV�DQG�ZHUH�PRVWO\�LJQRUHG�E\�,�2�GHYLFHV��:LWK�WKH�=����;�
IDPLO\��,�2�DGGUHVVHV�DUH�H[WHQGHG�WR����ELWV��DQG�VSHFLDO�LQVWUXFWLRQV�OLNH�
IN0�DQG�OUT0�DUH�LQFOXGHG�ZKLFK�HQVXUH�WKDW�WKH�$������OLQHV�DUH�DOO�0�

$���$��

'���'�

5(4��,254
5'��:5

%865(4

%86$&.

3KL
7� 7� 7� 7[ 7[ 7[ 7�7�

&38�,QWHUQDO�2SHUDWLRQ %XV�5HOHDVH�&\FOH &38�&\FOH
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,QWHUQDO�,�2�5HJLVWHUV

7KH�=������=������FRQWDLQ�WZR�JURXSV�RI�,�2�UHJLVWHUV��*URXS���
LQFOXGHV�WKH�UHJLVWHUV�IRU�WKH�008��'0$��$6&,V��357�DQG�&6,�2��DQG�
KDV�WKH�IROORZLQJ�FKDUDFWHULVWLFV�

• 'HFRGHV����ELW�,�2�DGGUHVVHV��

• 5HVLGHV�DW�DGGUHVVHV�0000-003F�DIWHU�5HVHW��EXW�PD\�EH�UHORFDWHG�WR�
00040-007F�RU�0080-00BF�E\�SURJUDPPLQJ�WKH�,�2�&RQWURO�
5HJLVWHU��ICR��

• ,V�DFFHVVHG�LQ�WKUHH�FORFN�PDFKLQH�F\FOHV�

*URXS���LQFOXGHV�WKH�UHJLVWHUV�IRU�WKH�(6&&��SDUDOOHO�SRUWV��%LGLUHFWLRQDO�
&HQWURQLFV�FRQWUROOHU��&7&V��FKLS�VHOHFW��DQG�:DWFK�'RJ�7LPHU��DQG�KDV�
WKH�IROORZLQJ�FKDUDFWHULVWLFV�

• 0D\�GHFRGH����RU����ELW�DGGUHVVHV�GHSHQGLQJ�RQ�WKH�'HFRGH�+LJK�ELW�
LQ�WKH�6\VWHP�&RQILJXUDWLRQ�5HJLVWHU�

• 5HVLGHV�DW�DGGUHVVHV�xxD8-xxF1�

• ,V�DFFHVVHG�XVLQJ�IRXU�PDFKLQH�FORFN�F\FOHV��OLNH�RII�FKLS�,�2�
GHYLFHV�

,�2�5HDG�:ULWH�7LPLQJ

,�2�LQVWUXFWLRQV�FDXVH�GDWD�UHDG�ZULWH�WUDQVIHUV�ZKLFK�GLIIHU�IURP�
PHPRU\�GDWD�WUDQVIHUV�LQ�WKH�IROORZLQJ�ZD\V�

�� 7KH�IORQ�VLJQDO�LV�DVVHUWHG�/RZ�LQVWHDG�RI�WKH�MREQ�VLJQDO�

�� 7KH����ELW�,�2�DGGUHVV�LV�QRW�WUDQVODWHG�E\�WKH�008�

�� $����$���DUH�KHOG�/RZ�

�� $����$��PD\�RU�PD\�QRW�EH�GHFRGHG�E\�WKH�,�2�GHYLFH��$W�OHDVW�RQH�
:DLW�VWDWH��7W��LV�DOZD\V�LQVHUWHG�IRU�,�2�UHDG\�DQG�ZULWH�F\FOHV�
�H[FHSW�*URXS���LQWHUQDO�,�2�F\FOHV���6HH�)LJXUH ���
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)LJXUH���� ,�2�5HDG�:ULWH�7LPLQJ

3KL

���$�

���'�

:$,7

25*

5'

:5

,�2�$GGUHVV

5HDG :ULWH�'DWD
'DWD

,�2�$GGUHVV

1RWH��$����$��� ���IRU�,�2�&\FOHV

,�2�5HDG�&\FOH ,�2�:ULWH�&\FOH
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7KH�3URFHVVRU

,1752'8&7,21

7KLV�FKDSWHU�GHVFULEHV�WKH�SURFHVVRU�FRUH�RI�WKH�=������=�������ZLWK�
SDUWLFXODU�HPSKDVLV�RQ�WKH�RSHUDWLRQDO�RSWLRQV�SURYLGHG�E\�LWV�YDULRXV�,�2�
5HJLVWHUV�

7,0,1*

)LJXUH ���LOOXVWUDWHV�WKH�5(7,�LQVWUXFWLRQ�VHTXHQFH��)LJXUH ���GHSLFWV�WKH�
0,�7HPSRUDU\�(QDEOH�WLPLQJ�GLDJUDP��)LJXUH ���LOOXVWUDWHV�WKH�,�2�5HDG�
DQG�:ULWH�&\FOHV�ZLWK�,2&�VHW�WR���

)LJXUH���� 5(7,�,QVWUXFWLRQ�6HTXHQFH�ZLWK�0,(�6HW�WR��

7� 7� 7� 7� 7� 7� 7, 7, 7, 7� 7� 7� 7� 7� 7�7,

3KL

'���'�

3& 3&�� 3& 3&��

('+ �'+ ('+ �'+

05(4

0,

5'

67

$���$����$���
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)LJXUH���� 0,�7HPSRUDU\�(QDEOH�7LPLQJ

)LJXUH���� �,�2�5HDG�DQG�:ULWH�&\FOHV�ZLWK�,2&�6HW�WR��

7� 7� 7� 7� 7� 7�

3KL

:5

0,

2S�&RGH�)HWFK

:ULWH�LQWR�20&5

7� 7� 7: 7�

,254

5'

:5

3KL



=������=�����
8VHU�0DQXDO

��
)LJXUH ���GHSLFWV�WKH�,�2�5HDG�DQG�:ULWH�&\FOHV�ZLWK�,2&�VHW�WR����
)LJXUH ���LOOXVWUDWHV�WKH�,�2�DGGUHVV�UHORFDWLRQ�

)LJXUH���� ,�2�5HDG�DQG�:ULWH�&\FOHV�ZLWK�,2&�6HW�WR��
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���$�SLP�LQVWUXFWLRQ�PDNHV�WKH�=������=������HQWHU�6OHHS�
RU�6\VWHP�6WRS�0RGH��GHSHQGLQJ�RQ�WKH�,26WRS�%LW���
(ICR5��
:KHQ�Bit 6�LV�0�DQG�Bit 3�LV�1��VHWWLQJ�WKH�,26WRS�%LW���
�ICR5��DQG�H[HFXWLQJ�D�6/3�LQVWUXFWLRQ�SXWV�WKH�=������
=������LQWR�,GOH�0RGH��LQ�ZKLFK�WKH�RQ�FKLS�RVFLOODWRU�UXQV�
EXW�LWV�RXWSXW�LV�EORFNHG�IURP�WKH�UHVW�RI�WKH�SDUW�LQFOXGLQJ�f�
RXW�
:KHQ�Bit 6�LV�1�DQG�Bit 3�LV�0��VHWWLQJ�,26WRS�%LW���
�ICR5��DQG�H[HFXWLQJ�D�6/3�LQVWUXFWLRQ�SXWV�WKH�SDUW�LQWR�
6WDQGE\�0RGH��LQ�ZKLFK�WKH�RQ�FKLS�RVFLOODWRU�LV�VWRSSHG�DQG�

WKH�SDUW�DOORZV���������.��FORFN�F\FOHV�IRU�WKH�RVFLOODWRU�WR�
VWDELOL]H�ZKHQ�LW�LV�UHVWDUWHG�

� %5(;7 � %XV�5HTXHVW
7KLV�ELW�FRQWUROV�WKH�DELOLW\�RI�WKH�=������=������WR�KRQRU�D�
EXV�UHTXHVW�GXULQJ�6WDQGE\�0RGH��
���,I�WKH�SDUW�LV�LQ�6WDQGE\�0RGH��D�%865(4�LV�KRQRUHG�DIWHU�
WKH�FORFN�VWDELOL]DWLRQ�WLPHU�KDV�WLPHG�RXW�

� /13+, � &ORFN�2XWSXW
7KLV�ELW�FRQWUROV�WKH�GULYH�FDSDELOLW\�RQ�WKH�f�&ORFN�2XWSXW��
���7KH�f�&ORFN�2XWSXW�LV�UHGXFHG�WR�����RI�LWV�IXOO�GULYH�FDSD�
ELOLW\�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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� /1,2 � ,�2�3LQ�'ULYH�&DSDELOLW\�&RQWURO
7KLV�ELW�FRQWUROV�WKH�GULYH�FDSDELOLW\�RI�FHUWDLQ�H[WHUQDO�,�2�
SLQV�RI�WKH�=������=������
���7KH�RXWSXW�GULYH�FDSDELOLW\�RI�WKH�IROORZLQJ�SLQV�LV�UHGXFHG�
WR�����RI�WKH�IXOO�GULYH�FDSDELOLW\�
��RTSO�7[6
��&.$�
��&.$2
��7;$2
��7;$,
��7287

� /1&38&
7/

� &38�&RQWURO�3LQV�'ULYH�&DSDELOLW\�&RQWURO
7KLV�ELW�FRQWUROV�WKH�GULYH�FDSDELOLW\�RI�WKH�&38�&RQWURO�SLQV��
���7KH�RXWSXW�GULYH�FDSDELOLW\�RI�WKH�IROORZLQJ�SLQV�LV�UHGXFHG�
WR�����RI�WKH�IXOO�GULYH�FDSDELOLW\�
��BUSACK
� RD
��WR
��MI
��MREQ
��IORQ
��RFSH
��HALT

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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6\VWHP�&RQILJXUDWLRQ�5HJLVWHU

7KH�6\VWHP�&RQILJXUDWLRQ�5HJLVWHU�FRQWUROV�D�QXPEHU�RI�'HYLFH�/HYHO�
)HDWXUHV�RQ�WKH�=������=������DQG�LQFOXGHV�WKH�IROORZLQJ�FRQWURO�ELW��

� /1$'�
'$7$

� $GGUHVV�'DWD�EXV�'ULYH�&DSDELOLW\�&RQWURO
7KLV�ELW�FRQWUROV�WKH�GULYH�FDSDELOLW\�RI�WKH�$GGUHVV�'DWD�EXV�
2XWSXW�GULYHUV��
���7KH�RXWSXW�GULYH�FDSDELOLW\�RI�WKH�$GGUHVV�DQG�'DWD�EXV�
2XWSXW�LV�UHGXFHG�WR�����RI�LWV�RULJLQDO�GULYH�FDSDELOLW\�
,Q�DGGLWLRQ�WR�WKH�ELWV�LQ�WKH�CCR��LI�%LW���RI�WKH�,QWHUUXSW�(GJH�
5HJLVWHU��IER��DGGUHVV�DF��LV�VHW�WR�1��WKH�RXWSXW�GULYH�FDSD�
ELOLW\�RI�WKH�IROORZLQJ�SLQV�LV�UHGXFHG�WR�����RI�WKHLU�IXOO�
GULYH�FDSDELOLW\�
��3,$���������%XV\
��3,$���������Q$F.
��3,$���������Q$XWR)G
��ROMCS�����Q)DXOW
��RAMCS�����Q,QLW
��IOCS �������Q6HOHFW,Q
��,(2 �������Q6WUREH
��RTS �������3(UURU
��DTR �������6HOHFW
��7;'
��TRXC

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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6\VWHP�&RQILJXUDWLRQ�5HJLVWHU��EDH�

� � � � � � � �

'HFRGH�
+LJK�,�2

'DLV\�
&KDLQ

'LVDEOH�
ROMCS

(QW+XQW (6&&�&/. 520�
(PXODWRU�
0RGH

�550(�

'DLV\�&KDLQ

� � � � � � �

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� 'HFRGH�
+LJK�,�2

� 'HFLGH�+LJK�,�2
,I�WKLV�ELW�LV�1��$����$��PXVW�DOO�EH�0�WR�DFFHVV�WKHVH�UHJLVWHUV��
DV�ZHOO�DV�WKH�RWKHU�UHJLVWHUV�LQ�WKH�=������=������
,I�WKLV�ELW�LV 0��$����$��DUH�QRW�GHFRGHG�IRU�WKRVH�UHJLVWHUV�IRU�
ZKLFK�$���$��DUH�11��WKDW�LV��WKH�UHJLVWHU�LV�IRU�WKH�(6&&��
&7&��,�2�3RUWV��DQG�%LFHQWURQLFV�&RQWUROOHU�
���7KLV�ELW�DOORZV�PRUH�H[WHQVLYH�RIIFKLS�,�2�
���,QWHUQDO�,�2�DGGUHVV�GHFRGLQJ�LV�FRPSDWLEOH�ZLWK�WKH�
=�������DQG�=�������DQG�DOORZV�VKRUWHU��DQG�PRUH�EDVLF�,�2�
LQVWUXFWLRQV�WR�EH�XVHG�WR�DFFHVV�WKHVH�UHJLVWHUV�

� 'DLV\�
&KDLQ

� 'DLV\�&KDLQ�&RQILJXUDWLRQ
7KLV�ELW�LV�GHVFULEHG�ZLWK�%LWV�������DW�HQG�RI�WKLV�VHFWLRQ�

� 'LVDEOH
ROMCS

� 'LVDEOH�ROMCS
���ROMCS�LV�GLVDEOHG�
���ROMCS�LV�HQDEOHG�
80�����������
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�

� (QW+XQW � &76�$XWR�(QDEOH�)XQFWLRQ
:KHQ�WKLV�ELW�LV�1 DQG�$6&,��LV�XVHG��WKH�&76�DXWR�HQDEOH�
IXQFWLRQ�PXVW�QRW�EH�HQDEOHG��7KH�PXOWLSOH[LQJ�RI�&.$��LV�
LPSRUWDQW�RQO\�ZLWK�UHVSHFW�WR�RXWSXW��WKH�VDPH�H[WHUQDO�FORFN�
PD\�EH�XVHG�IRU�ERWK�$6&,��DQG�&6,��
���7KH�SLQV�KDYH�WKH�7;6��5;6�DQG�&.6�IXQFWLRQV��DQG�WKH�
&6,2�IDFLOLW\�PD\�EH�XVHG�
���7KH�RTS0�7;6��CTS0�5;6�DQG�&.$��&.6�SLQV�KDYH�
WKH�RTS0��CTS0��DQG�&.$��IXQFWLRQV��UHVSHFWLYHO\��

� (6&&�
&/.

� (6&&�&/.
���(6&&�&/.�LV�f/�
���(6&&�&/.�LV�f�

� 550( � 520�(PXODWRU�0RGH�(QDEOH
���'DWD�%XV�LQ�550(�
���'DWD�%XV�1RUPDO�0RGH�

���� 'DLV\�
&KDLQ

� 5RXWLQJ�'HWHUPLQDWLRQ
7KHVH�ELWV��SOXV�%LW����GHWHUPLQH�WKH�URXWLQJ�RI�WKH�RQ�FKLS�
LQWHUUXSW�GDLV\�FKDLQ��DQG�WKXV�WKH�UHODWLYH�LQWHUUXSW�SULRULW\�
RI�WKH�RQ�FKLS�LQWHUUXSW�VRXUFHV�WR�WKH�GDLV\�FKDLQ�DV�
GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH�

%LWV

'DLV\�&KDLQ�5RXWLQJ� � �

� � � ,(,�SLQ� !�(6&&� !&7&� !%LGLUHFWLRQDO�&HQWURQLFV�&RQWUROOHU� !,(��SLQ�

� � � ,(,�SLQ� !�(6&& !�%LGLUHFWLRQDO�&HQWURQLFV�&RQWUROOHU !&7& !,(��SLQ

� � ; ,(,�SLQ� !%LGLUHFWLRQDO�&HQWURQLFV�&RQWUROOHU !(6&& !&7& !,(��SLQ�

� � � ,(,�SLQ� !�&7& !(6&& !%LGLUHFWLRQDO�&HQWURQLFV�&RQWUROOHU !,(��SLQ

� � � ,(,�SLQ !&7& !%LGLUHFWLRQDO�&HQWURQLFV�&RQWUROOHU !(6&& !,(��SLQ

� � ; ,(,�SLQ� !�%LGLUHFWLRQDO�&HQWURQLFV�&RQWUROOHU !&7& !(6&& !,(��SLQ

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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2Q�&KLS�520

7KH�=������=������LQFOXGHV��������E\WHV�RI�5HDG�2QO\�0HPRU\��ZKLOH�
WKH�=������LV�D�520OHVV�YHUVLRQ��(YHQ�ZLWK�D�=������=�������LI�
([WHUQDO�/RJLF�GULYHV�:$,7�/RZ�ZKHQ�5(6(7�LV�/RZ��RQ�FKLS�520�LV�
GLVDEOHG�

$OVR��LI�WKH�FRQWHQWV�RI�WKH�520�%RXQGDU\�5HJLVWHU��ROMBR���GHVFULEHG�
LQ�WKH�QH[W�VHFWLRQ��DUH�OHVV�WKDQ�03��WKH�ODWWHU�SRUWLRQ�RI�WKH�RQ�FKLS�520�
LV�GLVDEOHG�DV�IROORZV�

2Q�FKLS�520�UHTXLUHV�QR�:DLW�VWDWHV��HYHQ�DW�WKH�PD[LPXP�UDWHG�FORFN�
IUHTXHQF\�

&KLS�6HOHFW�2XWSXWV

=������=������LQFOXGHV�IOH[LEOH�DGGUHVV�GHFRGLQJ�ORJLF�WKDW�FRQWUROV�WKH�
520&6��5$0&6�DQG�,2&6�2XWSXWV��DV�ZHOO�DV�DIIHFWLQJ�WKH�DPRXQW�RI�
RQ�FKLS�520��LI�DQ\��WKDW�LV�HQDEOHG��520&6��5$0&6�DQG�,2&6�DUH�
$FWLYH�GXULQJ�F\FOHV�E\�WKH�RQ�FKLS�SURFHVVRU��RQ�FKLS�'0$�DQG�E\�
H[WHUQDO�0DVWHUV��520&6�DQG�5$0&6�DUH�$FWLYH�RQO\�LQ�F\FOHV�LQ�
ZKLFK�05(4�LV�DOVR�$FWLYH�

&RQWHQWV�RI�520%5 3RUWLRQ�RI�2Q�&KLS�520�(QDEOHG

�� )LUVW��.�����������)))

�� )LUVW���.�����������)))

�� )LUVW���.�����������)))
80�����������
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520�%RXQGDU\�5HJLVWHU��ROMBR: ECH�

� �

$����$���ROMBR

�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� $����$���
ROMBR

� 0HPRU\�$FFHVV
7KH�=������=������GULYHV�WKH�ROMBR�SLQ�/RZ�GXULQJ�D�
PHPRU\�DFFHVV�LI�
��%LW���RI�WKH�6\VWHP�&RQILJXUDWLRQ�5HJLVWHU�LV�0��DQG
��%LWV�$����$���DUH�OHVV�WKDQ�RU�HTXDO�WR�WKH�YDOXH�LQ�ROMBR��
DQG
��7KH�SDUW�LV�D�520OHVV�=�������RU
��([WHUQDO�KDUGZDUH�GURYH�WAIT�/RZ�GXULQJ�5HVHW��RU
��7KH�DGGUHVV�LV�JUHDWHU�WKDQ�RU�HTXDO�WR�WKH�VL]H�RI�RQ�FKLS�
520����.��08000H�
,I�WKH�FRQWHQWV�RI�ROMBR�DUH�OHVV�WKDQ 03H��DQG�RQ�FKLS�
520�LV�HQDEOHG��WKHQ�WKH�YDOXH�LQ�ROMBR�DOVR�OLPLWV�WKH�
HIIHFWLYH�VL]H�RI�RQ�FKLS�520��DV�GHVFULEHG�LQ�WKH�SUHYLRXV�
VHFWLRQ�
80�����������
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4#/�7RRGT�$QWPFCT[�4GIKUVGT�
RAMUBR: EAH�

4#/�.QYGT�$QWPFCT[�4GIKUVGT�
RAMLBR: EBH�

,2&6�

7KH�SURFHVVRU�GULYHV�WKLV�RXWSXW�/RZ�GXULQJ�DQ�,�2�F\FOH�LI�WKH�DGGUHVV�
GRHV�QRW�VHOHFW�DQ�RQ�FKLS�UHJLVWHU��7KH�GHFRGLQJ�H[WHQGV�RQO\�GRZQ�
WKURXJK�$���7KH�GHFRGLQJ�LQFOXGHV�WKH�UHORFDWLRQ�RI�*URXS���UHJLVWHUV�SHU�

� �

$����$���RAMUBR

�

� �

$����$���5$0/%5

�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� 5$08%
5�DQG�
5$0/%
5

� 0HPRU\�$FFHVV
7KH�=���[��GULYHV�WKH�RAMCS�SLQ�/RZ�GXULQJ�D�PHPRU\�
DFFHVV�LI�
��%LWV�$����$���DUH�JUHDWHU�WKDQ�WKH�FRQWHQWV�RI�ROMBR��DQG
��%LWV�$����$���DUH�JUHDWHU�WKDQ�RU�HTXDO�WR�WKH�FRQWHQWV�RI�
RAMLBR�DQG
��%LWV�$����$���DUH�OHVV�WKDQ�RU�HTXDO�WR�WKH�FRQWHQWV�RI�
RAMUBR�
80�����������
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WKH�,�2�&RQWURO�5HJLVWHU��ICR��DQG�WKH�'HFRGH�+LJK�ELW�LQ�WKH�6\VWHP�
&RQILJXUDWLRQ�5HJLVWHU�

:$,7�67$7(�*(1(5$7256

7KH�=������=������LQFOXGHV�VHYHUDO�RQ�FKLS�:DLW�VWDWH�JHQHUDWLRQ�
IDFLOLWLHV��7KH�RXWSXWV�RI�WKHVH�IDFLOLWLHV�DQG�WKH�H[WHUQDO�WAIT�,QSXW�DUH�
ORJLFDOO\�25HG��3RVLWLYH�ORJLF�$1'HG��WR�SURGXFH�WKH�HIIHFWLYH�WAIT�
,QSXW�RI�WKH�SURFHVVRU��7KXV��WKH�QXPEHU�RI�:DLW�VWDWHV�LQ�D�F\FOH�LV�WKH�
PD[LPXP�QXPEHU�UHTXHVWHG�E\�DQ\�RI�WKHVH�VRXUFHV�

:DLW�6WDWHV�LQ�,�2�&\FOHV

$OO�DFFHVVHV�WR�*URXS���UHJLVWHUV��WKRVH�QRUPDOO\�LQ�DGGUHVV�UDQJH�
���������)�LQFOXGLQJ�WKH�008��'0$��$6&,V��357�DQG�&6,�2��KDYH�QR�
LQWHUQDOO\�JHQHUDWHG�:DLW�VWDWHV��8QOHVV�WKH�WAIT�SLQ�LV�IRU�VRPH�UHDVRQ�
SXOOHG�/RZ�GXULQJ�VXFK�F\FOHV��WKH\�H[HFXWH�LQ���f�F\FOHV�

$OO�DFFHVV�WR�*URXS���UHJLVWHUV��WKRVH�LQ�DGGUHVV�UDQJH�'���)��LQFOXGLQJ�
WKH�(6&&��SDUDOOHO�SRUWV��%LGLUHFWLRQDO�&HQWURQLFV�FRQWUROOHU��&7&V��FKLS�
VHOHFW�DQG�:DWFK�'RJ�7LPHU��DQG�WR�RII�FKLS�,�2�GHYLFHV��KDYH�RQH�WR�IRXU�

'HFRGH�
+LJK ,2$���$� $GGUHVV�IRU�ZKLFK�,2&6�LV�'ULYHQ�/RZ

� �� 0040..00D7��00F8..01D7, 01F8..02D7, ..., 
FEF8..FFD7, FFF8..FFFF

� �� 0000..003F, 0080..00D7, 00F8.. 01D7, 01F8..02D7, 
... , FEF8..FF07, FFF8..FFFF

� �� 0000..007F, 00C0..00D7, 00F8..01D7, 01F8..02D7, 
..., FEF8..FFD7, FFF8..FFFF.

� �� 0040..00D7, 00F8..FFFF

� �� 0000..003F, 0080..00D7, 00F8..FFFF

� �� 0000..007F, 00C0..00D7, 00F8..FFFF
80�����������
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:DLW�VWDWHV�LQVHUWHG�GHSHQGLQJ�RQ�WKH�YDOXH�RI�%LWV�������,:,���,:,���LQ�
WKH�'0$�&RQWURO�5HJLVWHU��DCTRL��

:DLW�6WDWHV�LQ�,QWHUUXSW�$FNQRZOHGJH�&\FOHV

'XULQJ�WKH�ILUVW�F\FOH�RI�DQ�LQWHUUXSW�DFNQRZOHGJH�VHTXHQFH��WKH�RQH�LQ�
ZKLFK�MI�LV�GULYHQ�/RZ���IRU�*URXS���GHYLFHV��WKH�(6&&��%LGLUHFWLRQDO�
&HQWURQLFV�DQG�&7&V��DV�ZHOO�DV�RII�FKLS�UHTXHVWV�YLD�WKH�INT0�SLQ��WZR�
WR�VL[�:DLW�VWDWHV�DUH�LQVHUWHG�E\�WKH�RQ�FKLS�:DLW�VWDWH�JHQHUDWRUV��
GHSHQGLQJ�RQ�%LWV�������IWI1..IWI0��RI�WKH�'0$�&RQWURO�5HJLVWHU�
�DCTRL��

'XULQJ�WKH�ILUVW�F\FOH�RI�D�LQWHUUXSW�DFNQRZOHGJH�VHTXHQFH��WKH�RQH�LQ�
ZKLFK�0,�LV�GULYHQ�/RZ��IRU�*URXS���GHYLFHV��357V��'0$V��&6,�2�DQG�
$6&,V��DV�ZHOO�DV�LQWHUUXSWV�DQG�RII�FKLS�UHTXHVWV�YLD�WKH�,17��DQG�,17��
SLQV��WZR�:DLW�VWDWHV�DUH�LQVHUWHG�E\�WKH�RQ�FKLS�:DLW�VWDWH�JHQHUDWRUV�

,:,� ,:,� :DLW�6WDWHV

� � �

� � �

� � �

� � �

,:,� �,:,� :DLW�6WDWHV

� � �

� � �

� � �

� � �
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'XULQJ�WKH�ILUVW�F\FOH�RI�DQ�10,�VHTXHQFH��LQ�ZKLFK�MI�DQG�RD�DUH�
GULYHQ�/RZ���WKH�RQ�FKLS�:DLW�VWDWH�JHQHUDWRUV�GR�QRW�LQVHUW�DQ\�:DLW�
VWDWHV�

6XEVHTXHQW�F\FOHV�RI�LQWHUUXSW�VHTXHQFHV�DUH�FDWHJRUL]HG�DV�PHPRU\�
DFFHVVHV�DQG�WKH�LQWHUQDO�:DLW�VWDWH�JHQHUDWRUV�RSHUDWH�DV�GHVFULEHG�LQ�WKH�
QH[W�VHFWLRQ�

:DLW�6WDWHV�LQ�0HPRU\�6SDFH�&\FOHV

$�JOREDO�:DLW�VWDWH�JHQHUDWRU�IRU�DOO�PHPRU\�VSDFH�F\FOHV��LQFOXGLQJ�
PHPRU\�PDSSHG�,�2��LV�FRQWUROOHG�E\�%LWV�������MWI1..MWI0��LQ�WKH�
'0$�&RQWURO�5HJLVWHU��DCTRL��

7KHVH�ELWV�UHVHW�WR�11�WR�LQVHUW���:DLW�VWDWHV�LQWR�WKH�LQLWLDO�UHVHW�FRGH�

,I�%LWV�������0:,���0:,���DUH�VXEVHTXHQWO\�SURJUDPPHG�WR�00��WKH�
:DLW�6WDWH�*HQHUDWRU�&KLS�6HOHFW�5HJLVWHU��WSGCS��DOORZV�LQGLYLGXDO�
:DLW�VWDWH�JHQHUDWLRQ�IRU�IRXU�VXEGLYLVLRQV�RI�PHPRU\�VSDFH�

0:,� 0:,� :DLW�6WDWHV

� � �

� � �

� � �

� � �
80�����������
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:6*�&KLS�6HOHFW�5HJLVWHU��WSGCS: D8�

� � � � � � � �

RAMCS�:DLW�
,QVHUWLRQ

ROMCS�:DLW�
,QVHUWLRQ

2Q�&KLS�520�:DLW�
,QVHUWLRQ

2WKHU�0HPRU\�:DLW�
,QVHUWLRQ

� � � �

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

�±� RAMCS�
:DLW�
,QVHUWLRQ

� :DLW�,QVHUWLRQ
7KLV�ILHOG�FRQWUROV�KRZ�PDQ\�:DLW�VWDWHV�DUH�LQVHUWHG�IRU�
DFFHVVHV�WR�H[WHUQDO�PHPRU\�LQ�ZKLFK�5$0&6�LV�DVVHUWHG�
����1RQH
�����
�����
������:DLW�VWDWHV

���� ROMCS�
:DLW�
,QVHUWLRQ

� :DLW�,QVHUWLRQ
7KLV�ILHOG�FRQWUROV�KRZ�PDQ\�:DLW�VWDWHV�DUH�LQVHUWHG�IRU�
DFFHVVHV�WR�H[WHUQDO�PHPRU\�LQ�ZKLFK�520&6�LV�DVVHUWHG�
����1RQH
�����
�����
������:DLW�VWDWHV
80�����������
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���� 2Q�&KLS�
520�
:DLW�
,QVHUWLRQ

� :DLW�,QVHUWLRQ
7KLV�ILHOG�FRQWUROV�KRZ�PDQ\�:DLW�VWDWHV�DUH�LQVHUWHG�IRU�
DFFHVV�WR�H[WHUQDO�PHPRU\�LQ�ZKLFK�QHLWKHU�5$0&6�QRU�
520&6�LV�DVVHUWHG�
7KH���:DLW�VWDWH�IHDWXUH�LV�LQFOXGHG�WR�DOORZ�WKH�XVH�RI�
FRPPRGLW\�'5$0V�ZLWK�D�FORFN�UDWH�DW��RU�QHDU��WKH�
PD[LPXP�
����1RQH
�����
�����
������:DLW�VWDWHV

���� 2WKHU�
0HPRU\�
:DLW�
,QVHUWLRQ

� :DLW�,QVHUWLRQ
7KLV�ELW�LV�XVHG�WR�LQLWLDWH�&5&�FDOFXODWLRQ�DW�WKH�EHJLQQLQJ�RI�
WKH�ODVW�E\WH�WUDQVIHUUHG�IURP�WKH�5HFHLYHU�6KLIW�5HJLVWHU�WR�
WKH�5HFHLYH�),)2��7KLV�RSHUDWLRQ�RFFXUV�LQGHSHQGHQWO\�RI�WKH�
QXPEHU�RI�E\WHV�LQ�WKH�5HFHLYH�),)2��:KHQ�D�SDUWLFXODU�E\WH�
LV�WR�EH�H[FOXGHG�IURP�WKH�&5&�FDOFXODWLRQ��WKLV�ELW�PXVW�EH�
UHVHW�EHIRUH�WKH�QH[W�E\WH�LV�WUDQVIHUUHG�WR�WKH�5HFHLYH�),)2��
,I�WKLV�IHDWXUH�LV�XVHG��FDUH�PXVW�EH�WDNHQ�WR�HQVXUH�WKDW�HLJKW�
ELWV�SHU�FKDUDFWHU�LV�VHOHFWHG�LQ�WKH�UHFHLYHU�EHFDXVH�RI�DQ�
LQKHUHQW�GHOD\�IURP�WKH�5HFHLYH�6KLIW�5HJLVWHU�WR�WKH�&5&�
FKHFNHU�
7KLV�ELW�LV�LQWHUQDOO\�1�LQ�6'/&�0RGH�DQG�WKH�UHFHLYHU�FDOFX�
ODWHV�WKH�&5&�RQ�DOO�ELWV�H[FHSW��V�LQVHUWHG�EHWZHHQ�WKH�
RSHQLQJ�DQG�FORVLQJ�IODJV��7KLV�ELW�LV�LJQRUHG�LQ�DV\QFKURQRXV�
PRGHV�
����1RQH
�����
�����
������:DLW�VWDWHV

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������



=������=�����
8VHU�0DQXDO

��
+$/7�$1'�/2:�32:(5�23(5$7,1*�02'(6

7KH�=���[��PD\�RSHUDWH�LQ���PRGHV�ZLWK�UHVSHFW�WR�DFWLYLW\�DQG�SRZHU�
FRQVXPSWLRQ�

• 1RUPDO�2SHUDWLRQ

• +DOW�0RGH

• ,26WRS�0RGH

• 6OHHS�0RGH

• 6\VWHP�6WRS�0RGH

• ,GOH�0RGH

• 6WDQGE\�0RGH��ZLWK�RU�ZLWKRXW�4XLFN�5HFRYHU\�

1RUPDO�2SHUDWLRQ

7KH�=������=������SURFHVVRU�LV�IHWFKLQJ�DQG�UXQQLQJ�D�SURJUDP��$OO�
HQDEOHG�IXQFWLRQV�DQG�SRUWLRQV�RI�WKH�GHYLFH�DUH�$FWLYH��DQG�WKH�+$/7�
SLQ�LV�+LJK�

+DOW�0RGH

7KLV�PRGH�LV�HQWHUHG�E\�WKH�Halt�LQVWUXFWLRQ��7KHUHDIWHU��WKH�=������
=������SURFHVVRU�FRQWLQXDOO\�IHWFKHV�WKH�IROORZLQJ�RSFRGH�EXW�GRHV�QRW�
H[HFXWH�LW��DQG�GULYHV�WKH�+$/7��67�DQG�0,�SLQV�DOO�/RZ��7KH�RVFLOODWRU�
DQG�3+,�SLQ�UHPDLQ�$FWLYH��DV�ZHOO�DV�LQWHUUXSWV�DQG�EXV�JUDQWLQJ�WR�
H[WHUQDO�0DVWHUV��DQG�'5$0�UHIUHVK�PD\�RFFXU�DQG�DOO�RQ�FKLS�,�2�
GHYLFHV�FRQWLQXH�WR�RSHUDWH�LQFOXGLQJ�WKH�'0$�&KDQQHOV�

7KH�=������=������OHDYHV�+DOW�0RGH�LQ�UHVSRQVH�WR�D�/RZ�RQ�5(6(7��
RU�WR�DQ�LQWHUUXSW�IURP�DQ�HQDEOHG�RQ�FKLS�VRXUFH��DQ�H[WHUQDO�UHTXHVW�RQ�
10,��RU�DQ�HQDEOHG�H[WHUQDO�UHTXHVW�RQ�,17���,17���RU�,17���,Q�FDVH�RI�
DQ�LQWHUUXSW��WKH�UHWXUQ�DGGUHVV�LV�WKH�LQVWUXFWLRQ�IROORZLQJ�WKH�Halt�
LQVWUXFWLRQ��DW�WKDW�SRLQW�WKH�SURJUDP�PD\�HLWKHU�EUDQFK�EDFN�WR�WKH�Halt�
80�����������
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LQVWUXFWLRQ�WR�:DLW�IRU�DQRWKHU�LQWHUUXSW��RU�PD\�H[DPLQH�WKH�QHZ�VWDWH�RI�
WKH�V\VWHP�DSSOLFDWLRQ�DQG�UHVSRQG�DSSURSULDWHO\��5HIHU�WR�)LJXUH ���LQ�
WKH�IURQW�RI�WKLV�&KDSWHU�

6OHHS�0RGH�

7KLV�PRGH�LV�HQWHUHG�E\�NHHSLQJ�WKH�,26WRS�%LW����ICR5��DQG�&38�
&RQWURO�5HJLVWHU�%LW����CCR3��DQG�%LW����CCR6��DOO�0�DQG�H[HFXWLQJ�WKH�
SLP�LQVWUXFWLRQ��7KH�RVFLOODWRU�DQG�f�2XWSXW�FRQWLQXH�RSHUDWLQJ��EXW�DUH�
EORFNHG�IURP�WKH�&38�FRUH�DQG�'0$�&KDQQHOV�WR�UHGXFH�SRZHU�
FRQVXPSWLRQ��'5$0�UHIUHVK�VWRSV�EXW�LQWHUUXSWV�DQG�JUDQWLQJ�WR�H[WHUQDO�
0DVWHUV�PD\�RFFXU��:KHQ�WKH�EXV�LV�JUDQWHG�WR�DQ�H[WHUQDO�0DVWHU��
$����$��DQG�DOO�FRQWURO�VLJQDOV�H[FHSW�+$/7�DUH�PDLQWDLQHG�+LJK��+$/7�
LV�/RZ��,�2�RSHUDWLRQV�FRQWLQXH�DV�EHIRUH�WKH SLP�LQVWUXFWLRQ��H[FHSW�IRU�
WKH�'0$�&KDQQHOV�

7KH�=������=������OHDYHV�6OHHS�0RGH�LQ�UHVSRQVH�WR�D�/RZ�RQ�5(6(7��
DQ�LQWHUUXSW�UHTXHVW�IURP�DQ�
RQ�FKLS�VRXUFH��DQ�H[WHUQDO�UHTXHVW�RQ�10,��RU�DQ�H[WHUQDO�UHTXHVW�RQ�
,17���INT1��RU�INT2�

,I�DQ�LQWHUUXSW�VRXUFH�LV�LQGLYLGXDOO\�GLVDEOHG��LW�FDQQRW�EULQJ�WKH�=������
=������RXW�RI�6OHHS�0RGH��,I�DQ�LQWHUUXSW�VRXUFH�LV�LQGLYLGXDOO\�HQDEOHG��
DQG�WKH�IEF�ELW�LV�1�VR�WKDW�LQWHUUXSWV�DUH�JOREDOO\�HQDEOHG��E\�DQ�EI�
LQVWUXFWLRQ���WKH�KLJKHVW�SULRULW\�$FWLYH�LQWHUUXSW�RFFXUV��ZLWK�WKH�UHWXUQ�
DGGUHVV�EHLQJ�WKH�LQVWUXFWLRQ�DIWHU�WKH�SLP�LQVWUXFWLRQ��,I�DQ�LQWHUUXSW�
VRXUFH�LV�LQGLYLGXDOO\�HQDEOHG��EXW�WKH�IEF�ELW�LV�0�VR�WKDW�LQWHUUXSWV�DUH�
JOREDOO\�GLVDEOHG��E\�D�DI�LQVWUXFWLRQ���WKH�=������=������OHDYHV�6OHHS�
0RGH�E\�VLPSO\�H[HFXWLQJ�WKH�IROORZLQJ�LQVWUXFWLRQ�V��

7KLV�SURYLGHV�D�WHFKQLTXH�IRU�V\QFKURQL]DWLRQ�ZLWK�+LJK�VSHHG�H[WHUQDO�
HYHQWV�ZLWKRXW�LQFXUULQJ�WKH�ODWHQF\�LPSRVHG�E\�DQ�LQWHUUXSW�UHVSRQVH�
VHTXHQFH�
80�����������
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5HIHU�WR�)LJXUH ���LQ�WKH�IURQW�RI�WKLV�&KDSWHU��7KLV�)LJXUH�GHVFULEHV�WKH�
WLPLQJ�IRU�H[LWLQJ�6OHHS�0RGH�GXH�WR�DQ�LQWHUUXSW�UHTXHVW��7KH�=������
=������WDNHV�DERXW�����FORFNV�WR�UHVWDUW�

,26WRS�0RGH

,26WRS�0RGH�LV�HQWHUHG�E\�VHWWLQJ�WKH�,26WRS�ELW�RI�WKH�,�2�&RQWURO�
5HJLVWHU��ICR��WR�1��,Q�WKLV�FDVH��RQ�FKLS�,�2��$6&,��&6,�2��357��VWRSV�
RSHUDWLQJ�EXW�WKH�&38�FRQWLQXHV�WR�RSHUDWH��5HFRYHU\�IURP�,26WRS�0RGH�
LV�E\�UHVHWWLQJ�WKH�,26WRS�ELW�LQ�ICR�WR�0�

6\VWHP�6WRS�0RGH

6\VWHP�6WRS�0RGH�LV�WKH�FRPELQDWLRQ�RI�6OHHS�DQG�,26WRS�0RGHV��
6\VWHP�6WRS�0RGH�LV�HQWHUHG�E\�VHWWLQJ�WKH�,26WRS�ELW�LQ�ICR�WR�1�
IROORZHG�E\�H[HFXWLRQ�RI�WKH�SLP�LQVWUXFWLRQ��,Q�WKLV�PRGH��RQ�FKLS�,�2�
DQG�&38�VWRS�RSHUDWLQJ��UHGXFLQJ�SRZHU�FRQVXPSWLRQ��EXW�WKH�f�2XWSXW�
FRQWLQXHV�WR�RSHUDWH��5HFRYHU\�IURP�6\VWHP�6WRS�0RGH�LV�WKH�VDPH�DV�
UHFRYHU\�IURP�6OHHS�0RGH�H[FHSW�WKDW�LQWHUQDO�,�2�VRXUFHV��QRW�FORFNHG�
GXH�WR�,26WRS��PD\�RQO\�JHQHUDWH�UHFRYHU\�LQWHUUXSWV�WKDW�DUH�
FRPELQDWRULDO��QRW�GHSHQGHQW�RQ�FORFNLQJ��

,GOH�0RGH

6RIWZDUH�PD\�SXW�WKH�=������=������LQWR�WKLV�PRGH�E\�VHWWLQJ�WKH�
,26WRS�%LW����ICR5��WR�1��%LW����CCR6)�WR�0��%LW����CCR3)WR�1�DQG�
H[HFXWLQJ�WKH�SLP�LQVWUXFWLRQ��7KH�RVFLOODWRU�NHHSV�RSHUDWLQJ�EXW�LWV�
RXWSXW�LV�EORFNHG�WR�DOO�FLUFXLWU\�LQFOXGLQJ�WKH�f�SLQ��'5$0�UHIUHVK�DQG�
DOO�LQWHUQDO�GHYLFHV�VWRS��EXW�H[WHUQDO�LQWHUUXSWV�PD\�RFFXU��%XV�JUDQWLQJ�
WR�H[WHUQDO�0DVWHUV�PD\�RFFXU�LI�WKH�%5(;7�ELW�LQ�WKH�&38�&RQWURO�
5HJLVWHU��CCR5��LV�VHW�WR�1�EHIRUH�,GOH�0RGH�LV�HQWHUHG�

7KH�=������=������OHDYHV�,GOH�0RGH�LQ�UHVSRQVH�WR�D�/RZ�RQ�5(6(7��
DQ�H[WHUQDO�LQWHUUXSW�UHTXHVW�RQ�10,��RU�DQ�H[WHUQDO�LQWHUUXSW�UHTXHVW�RQ�
,17���,17��RU�,17��WKDW�LV�HQDEOHG�LQ�WKH�,17�75$3�&RQWURO�5HJLVWHU��
80�����������
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$V�GHVFULEHG�DERYH�IRU�6OHHS�0RGH��ZKHQ�WKH�=������=������OHDYHV�
,GOH�0RGH�GXH�WR�DQ�NMI��RU�GXH�WR�DQ�HQDEOHG�H[WHUQDO�LQWHUUXSW�UHTXHVW�
ZKHQ�WKH�,()�)ODJ�LV�1�GXH�WR�DQ�EI�LQVWUXFWLRQ��LW�VWDUWV�E\�SHUIRUPLQJ�WKH�
LQWHUUXSW�ZLWK�WKH�UHWXUQ�DGGUHVV�EHLQJ�WKDW�RI�WKH�LQVWUXFWLRQ�DIWHU�WKH�SLP�
LQVWUXFWLRQ�

,I�WKH�=������=������OHDYHV�,GOH�0RGH�GXH�WR�DQ�H[WHUQDO�LQWHUUXSW�
UHTXHVW�WKDW�LV�HQDEOHG�LQ�WKH�,17�75$3�&RQWURO�5HJLVWHU�EXW�WKH�IEF1�
ELW�LV�0�GXH�WR�D�DI�LQVWUXFWLRQ��WKH�SURFHVVRU�UHVWDUWV�E\�H[HFXWLQJ�WKH�
LQVWUXFWLRQ�V��IROORZLQJ�WKH�SLP�LQVWUXFWLRQ�

5HIHU�WR�)LJXUH ���LQ�WKH�IURQW�RI�WKLV�&KDSWHU��7KH�=������=������WDNHV�
DERXW�����FORFNV�WR�UHVWDUW�

:KLOH�WKH�=������=������LV�LQ�,GOH�0RGH��LW�JUDQWV�WKH�EXV�WR�DQ�H[WHUQDO�
0DVWHU�LI�%LW����%5(;7��LQ�CCR�LV�1��5HIHU�WR�)LJXUH ���LQ�WKH�IURQW�RI�
WKLV�&KDSWHU��7KH�SURFHVVRU�WDNHV���FORFN�F\FOHV�ORQJHU�WR�UHVSRQG�WR�WKH�
%XV�5HTXHVW�WKDQ�LQ�QRUPDO�RSHUDWLRQ�

$IWHU�WKH�H[WHUQDO�0DVWHU�QHJDWHV�WKH�EXV�UHTXHVW��WKH�=������=������
GLVDEOHV�WKH�f�FORFN�DQG�UHPDLQV�LQ�,'/(�0RGH�

6WDQGE\�0RGH�:LWK�RU�:LWKRXW�4XLFN�5HFRYHU\

6RIWZDUH�PD\�SXW�WKH�=������=������LQWR�WKLV�PRGH�E\�VHWWLQJ�WKH�%LW���
�,26WRS��RI�WKH�ICR�UHJLVWHU�WR�1, %LW����CCR)�WR�1��DQG�H[HFXWLQJ�WKH�
SLP�LQVWUXFWLRQ��7KLV�PRGH�VWRSV�WKH�RQ�FKLS�RVFLOODWRU�DQG�WKXV�GUDZV�WKH�
OHDVW�SRZHU�RI�DQ\�PRGH��OHVV�WKDQ�����$�

$V�ZLWK�,GOH�0RGH��WKH�=������=������OHDYHV�6WDQGE\�0RGH�LQ�UHVSRQVH�
WR�D�/RZ�RQ�5(6(7�RU�RQ�10,��RU�D�/RZ�RQ�,17����WKDW�LV�HQDEOHG�E\�D�
1�LQ�WKH�FRUUHVSRQGLQJ�ELW�LQ�WKH�,17�75$3�&RQWURO�5HJLVWHU��DQG�JUDQWV�
WKH�EXV�WR�DQ�H[WHUQDO�0DVWHU�LI�%LW����%5(;7��LQ�WKH�&38�&RQWURO�
5HJLVWHU��CCR��LV�1��%XW�WKH�WLPH�UHTXLUHG�WR�UHVWDUW�LV�JUHDWO\�LQFUHDVHG�E\�
WKH�QHHG�WR�UHVWDUW�WKH�RQ�FKLS�RVFLOODWRU�DQG�HQVXUH�WKDW�LW�KDV�
VWDELOL]HG�WR�VTXDUH�ZDYH�RSHUDWLRQ�
80�����������
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:KHQ�DQ�H[WHUQDO�FORFN�LV�FRQQHFWHG�WR�WKH�(;7$/�SLQ�UDWKHU�WKDQ�D�
FU\VWDO�WR�WKH�;7$/�DQG�(;7$/�SLQV��DQG�WKH�H[WHUQDO�FORFN�UXQV�
FRQWLQXRXVO\��WKHUH�LV�OLWWOH�QHHG�WR�XVH�6WDQGE\�0RGH�EHFDXVH�WKHUH�LV�QR�
WLPH�UHTXLUHG�WR�UHVWDUW�WKH�RVFLOODWRU��DQG�RWKHU�PRGHV�UHVWDUW�IDVWHU��
+RZHYHU��LI�H[WHUQDO�ORJLF�VWRSV�WKH�FORFN�GXULQJ�6WDQGE\�0RGH��WKDW�LV��
E\�GHFRGLQJ�+$/7�/RZ�DQG�0,�+LJK�IRU�VHYHUDO�FORFN�F\FOHV���WKHQ�
6WDQGE\�0RGH�PD\�EH�XVHIXO�WR�DOORZ�WKH�H[WHUQDO�FORFN�VRXUFH�WR�
VWDELOL]H�DIWHU�LW�LV�UH�HQDEOHG�

:KHQ�H[WHUQDO�ORJLF�GULYHV�5(6(7�/RZ�WR�EHLQJ�D�=������=������RXW�RI�
6WDQGE\�0RGH��DQG�D�FU\VWDO�LV�XVHG�RU�DQ�H[WHUQDO�FORFN�VRXUFH�KDV�EHHQ�
VWRSSHG��WKH�H[WHUQDO�ORJLF�PXVW�KROG�5(6(7�/RZ�XQWLO�WKH�RQ�FKLS�
RVFLOODWRU�RU�H[WHUQDO�FORFN�VRXUFH�KDV�UHVWDUWHG�DQG�VWDELOL]HG�

7KH�FORFN�VWDELOLW\�UHTXLUHPHQWV�RI�WKH�=������=������DUH�PXFK�OHVV�LQ�
WKH�Divide-By-Two�0RGH�WKDW�LV�VHOHFWHG�E\�D�5HVHW�VHTXHQFH�DQG�
WKHUHDIWHU�FRQWUROOHG�E\�%LW���&ORFN�'LYLGH��LQ�WKH�&38�&RQWURO�5HJLVWHU�
�CCR���%HFDXVH�RI�WKLV��VRIWZDUH�PXVW�

�� 3URJUDP�Bit 7 WR�0�WR�VHOHFW�Divide-By-Two�0RGH��EHIRUH�WKH�SLP�
LQVWUXFWLRQ�WKDW�HQWHUV�6WDQGE\�0RGH�

�� $IWHU�D�5HVHW��LQWHUUXSW�RU�LQ�OLQH�UHVWDUW�DIWHU�WKH SLP 01�LQVWUXFWLRQ��
GHOD\�SURJUDPPLQJ�CCR 
Bit 7�EDFN�WR�1�WR�VHW�'LYLGH�%\�2QH�0RGH��DV�ORQJ�DV�SRVVLEOH�WR�
DOORZ�DGGLWLRQDO�
FORFN�VWDELOL]DWLRQ�WLPH�

:KHQ�VRIWZDUH�SURJUDPV�%LW���WR�1�EHIRUH�D�SLP�LQVWUXFWLRQ�WKDW�HQWHUV�
6WDQGE\�0RGH��WKH�YDOXH�WKDW�LW�ZULWHV�WR�WKH�%LW���GHWHUPLQHV�KRZ�ORQJ�
WKH�SURFHVVRU�ZDLWV�IRU�RVFLOODWRU�UHVWDUW�DQG�VWDELOL]DWLRQ��ZKHQ�LW�OHDYHV�
6WDQGE\�0RGH�EHFDXVH�RI�DQ�H[WHUQDO�LQWHUUXSW�UHTXHVW��,I�Bit 3�LV�0��WKH�
SURFHVVRU�ZDLWV���������������FORFN�F\FOHV��ZKLOH�Bit 3�LV�1��LW�ZDLWV�
RQO\����FORFN�F\FOHV��7KH�ODWWHU�LV�FDOOHG�4XLFN�5HFRYHU\�0RGH��7KH�
VDPH�GHOD\�DSSOLHV�WR�JUDQWLQJ�WKH�EXV�WR�DQ�H[WHUQDO�0DVWHU�GXULQJ�
6WDQGE\�0RGH��ZKHQ�%LW����%5(;7��LV�1�
80�����������
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$V�GHVFULEHG�SUHYLRXVO\�IRU�6OHHS�DQG�,GOH�0RGHV��ZKHQ�D�=���[��OHDYHV�
6WDQGE\�0RGH�GXH�WR�10,�/RZ��RU�GXH�WR�DQ�HQDEOHG�,17���INT2�/RZ�
ZKHQ�WKH�,()��)ODJ�LV�1�GXH�WR�DQ�IE�LQVWUXFWLRQ��LW�VWDUWV�E\�SHUIRUPLQJ�
WKH�LQWHUUXSW�ZLWK�WKH�UHWXUQ�DGGUHVV�EHLQJ�WKDW�RI�WKH�LQVWUXFWLRQ�IROORZLQJ�
WKH�SLP�LQVWUXFWLRQ��,I�WKH�SURFHVVRU�OHDYHV�6WDQGE\�0RGH�GXH�WR�DQ�
H[WHUQDO�LQWHUUXSW�UHTXHVW�WKDW�LV�HQDEOHG�LQ�WKH�,17�75$3�&RQWURO�
5HJLVWHU��EXW�WKH�IEF1��ELW�LV 0�GXH�WR�D�DI�LQVWUXFWLRQ��WKH�SURFHVVRU�
UHVWDUWV�E\�H[HFXWLQJ�WKH�LQVWUXFWLRQ�V��IROORZLQJ�WKH�SLP�LQVWUXFWLRQ��,I�
,17���,17���RU�,17��JRHV�,QDFWLYH�EHIRUH�WKH�HQG�RI�WKH�FORFN�
VWDELOL]DWLRQ�GHOD\��WKH�SURFHVVRU�VWD\V�LQ�6WDQGE\�0RGH�

5HIHU�WR�)LJXUH ���LQ�WKH�IURQW�RI�WKLV�&KDSWHU��7KH�=������=������WDNHV�
HLWKHU����RU��17�����������FORFNV�WR�UHVWDUW��GHSHQGLQJ�RQ�%LW���RI�WKH�CCR�
UHJLVWHU�

:KLOH�WKH�=������=������LV�LQ�6WDQGE\�0RGH��LW�JUDQWV�WKH�EXV�WR�DQ�
H[WHUQDO�0DVWHU�LI�%LW����%5(;7��RI�CCR�LV�1��5HIHU�WR�)LJXUH ���LQ�WKH�
IURQW�RI�WKLV�&KDSWHU��7KH�SDUW�WDNHV����RU���������������FORFN�F\FOHV�WR�
JUDQW�WKH�EXV�GHSHQGLQJ�RQ�WKH�CCR�%LW���

7KH�ODWWHU��QRQ�4XLFN�5HFRYHU\��FDVH�PD\�EH�SURKLELWLYH�IRU�PDQ\�
GHPDQG�GULYHQ�H[WHUQDO�0DVWHUV��,I�VR��4XLFN�5HFRYHU\�RU�,GOH�0RGH�PD\�
EH�XVHG�

75$36�$1'�,17(558376

7KH�=������=������KDV����SULRULW\�OHYHOV�IRU�LQWHUUXSWV��$V�GHSLFWHG�LQ�
)LJXUH ����HLJKW�RI�WKHP�DUH�DVVLJQHG�WR�VSHFLILF�RQ�FKLS�VRXUFHV��7KUHH�
OHYHOV�DUH�DVVLJQHG�WR�WKH�10,��,17��DQG�,17��SLQV��HDFK�RI�ZKLFK�PD\�
EH�FRQQHFWHG�WR�D�VSHFLILF�H[WHUQDO�LQWHUUXSW�VRXUFH�RU�VKDUHG�DPRQJ�
PXOWLSOH�VRXUFHV��,Q�WKH�ODWWHU�FDVH��LGHQWLILFDWLRQ�RI�WKH�VRXUFH�RI�DQ�
LQWHUUXSW�LV�OHIW�WR�VRIWZDUH�SROOLQJ�

7KH�WZHOIWK�LQWHUUXSW�OHYHO�LV�VKDUHG�DPRQJ�VHYHUDO�RQ�FKLS�LQWHUUXSW�
VRXUFHV��WKH�(6&&��&7&V��DQG�WKH�%LGLUHFWLRQDO�&HQWURQLFV�FRQWUROOHU��
DQG�WKH�,17��SLQ��,17��PD\�EH�FRQQHFWHG�WR�D�VSHFLILF�H[WHUQDO�LQWHUUXSW�
80�����������
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VRXUFH�RU�VKDUHG�DPRQJ�PXOWLSOH�VRXUFHV��7KH�RQ�FKLS�ORJLF�DVVRFLDWHG�
ZLWK�WKLV�LQWHUUXSW�OHYHO�DOORZV�IRU�WKH�DXWRPDWLF�LGHQWLILFDWLRQ�RI�WKH�
KLJKHVW�SULRULW\�LQWHUUXSWLQJ�GHYLFH�ZLWKLQ�WKH�OHYHO��E\�PHDQV�RI�DQ�
LQWHUUXSW�DFNQRZOHGJH�GDLV\�FKDLQ�

)LJXUH���� ,QWHUUXSW�/HYHOV

+LJKHU
3ULRULW\

/RZHU
3ULRULW\

��������75$3��8QGHILQHG�2S�&RGH�7UDS
��������10,��1RQ�0DVNDEOH�,QWHUUXSW�
��������,17���0DVNDEOH�,QWHUUXSW�/HYHO���
��������,17���0DVNDEOH�,QWHUUXSW�/HYHO����
��������,17���0DVNDEOH�,QWHUUXSW�/HYHO���
��������7LPHU�
��������7LPHU�
��������'0$�&KDQQHO��
��������'0$�&KDQQHO��
�������&ORFNHG�6HULDO�,�2�3RUW
�������$V\QFKURQRXV�6&,�&KDQQHO��
�������$V\QFKURQRXV�6&,�&KDQQHO��

,QWHUQDO
([WHUQDO
,QWHUQDO�DQG�([WHUQDO

([WHUQDO

,QWHUQDO
80�����������
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��
�D�0��

WHUPL�
LV�LV�
�RU�
WR�EH�
,17�75$3�&RQWURO�5HJLVWHU

7KLV�UHJLVWHU�LV�XVHG�LQ�KDQGOLQJ�75$3�LQWHUUXSWV�DQG�WR�HQDEOH�RU�GLVDEOH�
0DVNDEOH�,QWHUUXSW�/HYHO���DQG�WKH�,17��DQG�,17��SLQV�

,QW�7UDS�&RQWURO�5HJLVWHU��ITC: 34H�

� � � � � � �

75$3 8)2 5HVHUYHG ,7(� ,7(� ,7(�

� � � � �

5�: 5 5�: 5�: 5�:

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� 75$3 5�: � 8QGHILQHG�2S�&RGH
���%LW����TRAP��LV�VHW�ZKHQ�DQ�XQGHILQHG�2S�&RGH�LV�IHWFKHG
75$3�PD\�EH�UHVHW�XQGHU�SURJUDP�FRQWURO�E\�ZULWLQJ�LW�ZLWK
KRZHYHU��LW�FDQQRW�EH�ZULWWHQ�ZLWK�1�XQGHU�SURJUDP�FRQWURO��

� 8)2 5 � 8QGHILQHG�)HWFK�2EMHFW
:KHQ�D�75$3�LQWHUUXSW�RFFXUV�WKH�FRQWHQWV�RI�8)2�DOORZ�GH
QDWLRQ�RI�WKH�VWDUWLQJ�DGGUHVV�RI�WKH�XQGHILQHG�LQVWUXFWLRQ��7K
QHFHVVDU\�EHFDXVH�WKH�75$3�PD\�RFFXU�RQ�HLWKHU�WKH�VHFRQG
WKLUG�E\WH�RI�WKH�2S�&RGH��8)2�DOORZV�WKH�VWDFNHG�PC�YDOXH�
FRUUHFWO\�DGMXVWHG��8)2�LV�5HDG�2QO\�
���7KH�ILUVW�2S�&RGH�DGGUHVV�LV�WKH�VWDFNHG�PC-2�
���7KH�ILUVW�2S�&RGH�LV�DW�WKH�VWDFNHG�PC-1�

���� 5HVHUYHG � 5HVHUYHG
0XVW�EH�0�
80�����������
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WV�
UUXSWV�
75$3�,QWHUUXSW

7KH�=������=������JHQHUDWHV�D�QRQ�PDVNDEOH��QRW�DIIHFWHG�E\�WKH�VWDWH�
RI�,()���75$3�LQWHUUXSW�ZKHQ�DQ�XQGHILQHG�2S�&RGH�IHWFK�RFFXUV��7KLV�
IHDWXUH�PD\�EH�XVHG�WR�LQFUHDVH�VRIWZDUH�UHOLDELOLW\��LPSOHPHQW�DQ�
H[WHQGHG�LQVWUXFWLRQ�VHW��RU�ERWK��75$3�PD\�RFFXU�GXULQJ�2S�&RGH�IHWFK�
F\FOHV�DQG�DOVR�LI�DQ�XQGHILQHG�2S�&RGH�LV�IHWFKHG�GXULQJ�WKH�LQWHUUXSW�
DFNQRZOHGJH�F\FOH�IRU�INT0�ZKHQ�0RGH���LV�XVHG�

:KHQ�D�75$3�LQWHUUXSW�RFFXUV��WKH�=������=������RSHUDWHV�DV�IROORZV�

�� 7KH�75$3�ELW�LQ�WKH�,QWHUUXSW�75$3�&RQWURO��ITC��5HJLVWHU�LV�VHW�WR�
1�

�� 7KH�FXUUHQW�3URJUDP�&RXQWHU��PC��YDOXH��UHIOHFWLQJ�WKH�ORFDWLRQ�RI�WKH�
XQGHILQHG�2S�&RGH��LV�VDYHG�RQ�WKH�VWDFN�

�� 7KH�=������UHVWDUWV�H[HFXWLRQ�DW�ORJLFDO�DGGUHVV�0��,I�ORJLFDO�DGGUHVV�
0000H�LV�PDSSHG�WR�SK\VLFDO�DGGUHVV�00000H��WKH�YHFWRU�LV�WKH�VDPH�
DV�IRU�5HVHW�DQG�IRU�WKH�RST�0�LQVWUXFWLRQ��,Q�WKLV�FDVH��WHVWLQJ�WKH�
75$3�ELW�LQ�ITC�UHYHDOV�ZKHWKHU�WKH�UHVWDUW�DW�SK\VLFDO�DGGUHVV�
00000H�ZDV�FDXVHG�E\�75$3�

75$3�LQWHUUXSWV�RFFXU�DIWHU�IHWFKLQJ�DQ�XQGHILQHG�VHFRQG�2S�&RGH�E\WH�
IROORZLQJ�RQH�RI�WKH�SUHIL[�2S�&RGHV�CBH��DDH��EDH��RU�FDH��RU�DIWHU�
IHWFKLQJ�DQ�XQGHILQHG�WKLUG�RSFRGH�E\WH�IROORZLQJ�RQH�RI�WKH�GRXEOH�

���� ,7(�����
,7(�

5�: �
�

,QWHUUXSW�(QDEOH
,7(��DQG�,7(��HQDEOH�DQG�GLVDEOH�WKH�([WHUQDO�,QWHUUXSW�,QSX
INT2�DQG�INT1��UHVSHFWLYHO\��,7(��HQDEOHV�DQG�GLVDEOHV�LQWH
IURP�WKH�RQ�FKLS�(6&&��&7&V�DQG�%LGLUHFWLRQDO�&HQWURQLFV�
FRQWUROOHU�DV�ZHOO�DV�WKH�([WHUQDO�,QWHUUXSW�,QSXW�INT0�
���(QDEOHV�WKH�FRUUHVSRQGLQJ�LQWHUUXSW�OHYHO�
���'LVDEOHV�LW��
5HVHW�VHWV�ITE0�WR�1�DQG�FOHDUV�ITE1�DQG�ITE2�WR�0�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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SUHIL[�2S�&RGHV�DDCBH�RU�FDCBH��5HIHU�WR�)LJXUH ���DQG�)LJXUH ���LQ�
WKH�IURQW�RI�WKLV�&KDSWHU�

7KH�VWDWH�RI�%LW����8)2��LQ�ITC�DOORZV�75$3�VRIWZDUH�WR�FRUUHFWO\�DGMXVW�
WKH�VWDFNHG�PC��GHSHQGLQJ�RQ�ZKHWKHU�WKH�VHFRQG�RU�WKLUG�E\WH�RI�WKH�
RSFRGH�JHQHUDWHG�WKH�75$3��,I�UFO�LV�0��WKH�VWDUWLQJ�DGGUHVV�RI�WKH�LQYDOLG�
LQVWUXFWLRQ�LV�HTXDO�WR�WKH�VWDFNHG�PC-1��,I�UFO�LV�1��WKH�VWDUWLQJ�DGGUHVV�
RI�WKH�LQYDOLG�LQVWUXFWLRQ�LV�HTXDO�WR�WKH�VWDFNHG�PC-2�

,QWHUUXSW�(QDEOLQJ�DQG�'LVDEOLQJ

$OO�RI�WKH�LQWHUUXSW�OHYHOV�H[FHSW�75$3�DQG�10,�DUH�VXEMHFW�WR�JOREDO�
HQDEOLQJ�DQG�GLVDEOLQJ�E\�PHDQV�RI�WKH�EI�DQG�DI�LQVWUXFWLRQV�ZKLFK�
FRQWURO�WZR�LQWHUQDO�ELWV�FDOOHG�,()��DQG�,()��

,()��FRQWUROV�WKH�RYHUDOO�HQDEOLQJ�DQG�GLVDEOLQJ�RI�DOO�LQWHUQDO�DQG�
H[WHUQDO�PDVNDEOH�LQWHUUXSWV��LQ�RWKHU�ZRUGV��DOO�LQWHUUXSWV�H[FHSW�10,�
DQG�75$3��

,I�,()��LV�0��DOO�PDVNDEOH�LQWHUUXSWV�DUH�GLVDEOHG��,()��PD\�EH�UHVHW�WR�0�
E\�WKH�DI�LQVWUXFWLRQ�DQG�VHW�WR�1�E\�WKH�EI�LQVWUXFWLRQ�

7KH�SXUSRVH�RI�,()��LV�WR�FRUUHFWO\�PDQDJH�WKH�RFFXUUHQFH�RI�NMI��
'XULQJ�NMI��WKH�SULRU�VWDWH�LV�VDYHG�E\�FRS\LQJ�WKH�VWDWH�RI�,()��LQWR�,()��
DQG�PDVNDEOH�LQWHUUXSWV�DUH�WKHQ�GLVDEOHG�E\�FOHDULQJ�,()��WR�0�

$W�WKH�HQG�RI�WKH�NMI�LQWHUUXSW�VHUYLFH�URXWLQH��H[HFXWLRQ�RI�WKH�RETN�
LQVWUXFWLRQ�DXWRPDWLFDOO\�UHVWRUHV�WKH�LQWHUUXSW�UHFHLYLQJ�VWDWH��E\�
FRS\LQJ�,()��WR�,()���SULRU�WR�WKH�RFFXUUHQFH�RI�NMI�

7KH�VWDWH�RI�,()��PD\�EH�FRSLHG�WR�WKH�3�9�ELW�RI�WKH�&38�6WDWXV�5HJLVWHU�
E\�H[HFXWLQJ�DQ�LD�A��I�RU�
LD�A��R�LQVWUXFWLRQ�
80�����������
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7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�UHODWLRQVKLS�EHWZHHQ�YDULRXV�
RSHUDWLRQV�DQG�WKH�,()��DQG�,()��)ODJV�

,Q�DGGLWLRQ�WR�WKH�JOREDO�LQWHUUXSW�HQDEOLQJ�DQG�GLVDEOLQJ�DIIRUGHG�E\�WKH�
EI�DQG�DI�LQVWUXFWLRQV�DQG�WKH�,()��DQG�,()��ELWV��HDFK�LQWHUUXSW�VRXUFH�
LQ�WKH�=������=�������RWKHU�WKDQ�75$3�DQG�10,��KDV�LWV�RZQ�LQGLYLGXDO�
HQDEOLQJ�GLVDEOLQJ�PHFKDQLVP�ZKLFK�LV�GHVFULEHG�LQ�ODWHU�VHFWLRQV�

10,�1RQ�0DVNDEOH�,QWHUUXSW

7KH�10,�,QWHUUXSW�,QSXW�LV�(GJH�VHQVLWLYH�DQG�FDQQRW�EH�PDVNHG�E\�
VRIWZDUH��:KHQ�10,�LV�GHWHFWHG��WKH�=������=������RSHUDWHV�DV�IROORZV�

�� '0$�&KDQQHO�RSHUDWLRQ�LV�VXVSHQGHG�E\�FOHDULQJ�%LW����'0(��LQ�WKH�
'67$7�UHJLVWHU�

�� 7KH�PC�LV�SXVKHG�RQWR�WKH�VWDFN�

&38�2SHUDWLRQ ,()� ,()� 5HPDUNV

5HVHW � � ,QKLELWV�DOO�LQWHUUXSWV�H[FHSW�10,�DQG�
75$3

10, � ,()� &RSLHV�WKH�FRQWHQWV�RI�,()��WR�,()��
5(71 ,()� 1RW�$IIHFWHG
,QWHUUXSW�([FHSW�
10,�DQG�75$3

� � ,QKLELWV�DOO�LQWHUUXSWV�H[FHSW�10,�DQG�
75$3�

5(7, 1RW�$IIHFWHG 1RW�$IIHFWHG
75$3 1RW�$IIHFWHG 1RW�$IIHFWHG
(, � �
', � �
/'�$��, 1RW�$IIHFWHG 1RW�$IIHFWHG &RSLHV�WKH�FRQWHQWV�RI�,()��WR�WKH�3�9�

)ODJ�
/'�$��5 1RW�$IIHFWHG 1RW�$IIHFWHG &RSLHV�WKH�FRQWHQWV�RI�,()��WR�WKH�3�9�

)ODJ�
80�����������
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�� 7KH�FRQWHQWV�RI�,()��DUH�FRSLHG�WR�,()���7KLV�VDYHV�WKH�LQWHUUXSW�
UHFHSWLRQ�VWDWH�WKDW�H[LVWHG�SULRU�
WR�10,�

�� ,()��LV�FOHDUHG�WR�0��7KLV�GLVDEOHV�DOO�H[WHUQDO�DQG�LQWHUQDO�PDVNDEOH�
LQWHUUXSWV��LQ�RWKHU�ZRUGV��
DOO�LQWHUUXSWV�H[FHSW�10,�DQG�75$3��

�� ([HFXWLRQ�FRPPHQFHV�DW�ORJLFDO�DGGUHVV�0066H�

7KH�RETN�LQVWUXFWLRQ�SURYLGHV�D�FRQYHQLHQW�ZD\�WR�UHWXUQ�IURP�D�QRQ�
PDVNDEOH�LQWHUUXSW�LI�WKH�VRIWZDUH�KDV�QRW�GRQH�DQ\�EI�RU�DI�LQVWUXFWLRQV�
VLQFH�WKH�10,�RFFXUUHG��,W�FRSLHV�WKH�VDYHG�VWDWH�RI�,()��WR�,()��DQG�
UHVWRUHV�WKH�UHWXUQ�DGGUHVV�IURP�WKH�VWDFN�

$OWHUQDWLYHO\��WKH�10,�VRIWZDUH�PD\�VHQVH�WKH�VWDWH�RI�,()��E\�
SHUIRUPLQJ�DQ�LD�A��I�RU�LD�A��R�
LQVWUXFWLRQ��ZKLFK�FRSLHV�,()��WR�WKH�3�9�)ODJ��EUDQFKLQJ�RQ�3�9��DQG�
VHWWLQJ�D�VWDWXV�ELW�LQ�PHPRU\�
DFFRUGLQJO\��7KH�VRIWZDUH�PD\�WKHQ�SHUIRUP�EI�DQG�DI�LQVWUXFWLRQV�DV�
QHHGHG��:KHQ�LW�LV�WLPH�WR�UHWXUQ�IURP�WKH�10,��WKH�VRIWZDUH�PD\�WHVW�WKH�
VWDWXV�ELW�LQ�PHPRU\�DQG�XVH�HLWKHU�DQ�IE-RET�RU�DI-RET�VHTXHQFH�WR�
UHWXUQ�WR�WKH�LQWHUUXSWHG�SURFHVV�

$Q�10,�VHUYLFH�URXWLQH�PD\�SURWHFW�DJDLQVW�PXOWLSOH�HGJHV�RQ�WKH�NMI�
OLQH��VXFK�DV��FRQWDFW�ERXQFH�RQ�D�SXVK�EXWWRQ��E\�PDLQWDLQLQJ�DQ�LQ�10,�
VWDWXV�ELW�LQ�PHPRU\��2QH�RI�WKH�ILUVW�WKLQJV�WKH�VHUYLFH�URXWLQH�PXVW�GR�LV�
WR�WHVW�WKLV�VWDWXV�ELW��DQG�SHUIRUP�DQ�LPPHGLDWH�RETN�LI�WKH�ELW�LV�VHW��,I�
QRW��LW�VHWV�WKH�ELW��:KHQ�LW�LV�WLPH�WR�UHWXUQ�IURP�WKH�10,��WKH�VRIWZDUH�
FOHDUV�WKH�ELW�

NMI�LV�(GJH�VHQVLWLYH��$�)DOOLQJ�HGJH�VHWV�DQ�LQWHUQDO�ODWFK�WKDW�UHPDLQV�
VHW�XQWLO�WKH�LQWHUUXSW�RFFXUV��7KLV�ODWFK�LV�VDPSOHG�E\�WKH�)DOOLQJ�HGJH�RI�
f�LQ�WKH�VHFRQG�ODVW�FORFN�F\FOH�RI�HDFK�LQVWUXFWLRQ��,I�WKH�ODWFK�KDV�EHHQ�
VHW�E\�WKH�WLPH�RI�WKDW�)DOOLQJ�HGJH��WKH�QRQ�PDVNDEOH�LQWHUUXSW�RFFXUV�DW�
WKH�HQG�RI�WKH�LQVWUXFWLRQ��5HIHU�WR�)LJXUH ���LQ�WKH�IURQW�RI�WKLV�&KDSWHU��
80�����������
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0DVNDEOH�,QWHUUXSW�/HYHO���

7KLV�LV�WKH�QH[W�KLJKHVW�SULRULW\�LQWHUUXSW�OHYHO�DIWHU�10,�DQG�LV�VKDUHG�E\�
WKH�RQ�FKLS�(6&&��&7&V��
%LGLUHFWLRQDO�&HQWURQLFV�LQWHUIDFH��DQG�WKH�,17��SLQ��7KH�ORJLFDO�25�
�SRVLWLYH�ORJLF�$1'��RI�WKHVH�IRXU�UHTXHVWV�LV�VDPSOHG�DW�WKH�)DOOLQJ�HGJH�
RI�f�LQ�WKH�VHFRQG�ODVW�FORFN�F\FOH�RI�WKH�H[HFXWLRQ�RI�PRVW
LQVWUXFWLRQV���&HUWDLQ�LQVWUXFWLRQV�VXFK�DV�EI�GR�QRW�DOORZ�DQ�LQWHUUXSW�
DIWHU�WKHP���,I�WKH�FRPSRVLWH�UHTXHVW�LV�/RZ�DW�D�)DOOLQJ�HGJH��DQG�%LW���
�,7(���LQ�WKH�,17�75$3�&RQWURO�5HJLVWHU��ITC��LV�1��DQG�WKH�IEF1��ELW�LV�
1��GXH�WR�DQ�EI�LQVWUXFWLRQ��WKHQ�WKH�=������=������SHUIRUPV�DQ�
LQWHUUXSW�DIWHU�WKH�LQVWUXFWLRQ�

7KH�W\SH�RI�LQWHUUXSW�SURFHVVLQJ�WKH�=������=������SHUIRUPV�IRU�DQ�
LQWHUUXSW�DW�WKLV�OHYHO�LV�FRQWUROOHG�E\�WKH�,QWHUUXSW�0RGH��,0��LQVWUXFWLRQ��
7KHUH�DUH�WKUHH�FDVHV�FDOOHG�0RGHV�������DQG���

/HYHO���0RGH���,QWHUUXSWV

$IWHU�D�5HVHW�DQG�RU�DQ�,0���LQVWUXFWLRQ��WKH�=������=������EHJLQV�DQ�
LQWHUUXSW�VHTXHQFH�E\�FOHDULQJ�WKH�,()��DQG�,()��ELWV�WR�GLVDEOH�IXUWKHU�
LQWHUUXSWV��DQG�IHWFKLQJ�DQ�2S�&RGH�E\WH�IURP�WKH�'���'��OLQHV�XVLQJ�D�
VSHFLDO�F\FOH�LQ�ZKLFK�LW�GULYHV�0,�DQG�,254�ERWK�/RZ��5HIHU�WR�
)LJXUH ���LQ�WKH�IURQW�RI�WKLV�&KDSWHU��

2IWHQ�WKLV�LQVWUXFWLRQ�LV�RQH�RI�WKH�HLJKW�VLQJOH�E\WH�RST��5HVWDUW��
LQVWUXFWLRQV�ZKLFK�VWDFN�WKH�PC�DQG�UHVWDUW�H[HFXWLRQ�DW�RQH�RI�WKH�)L[HG�
/RJLFDO�$GGUHVVHV�0��8�������38H��+RZHYHU��PXOWLE\WH�LQVWUXFWLRQV�PD\�EH�
SURFHVVHG�LI�WKH�GHYLFH�SURYLGLQJ�WKH�LQVWUXFWLRQ�PD\�SURYLGH�VXFK�D�
PXOWLE\WH�VHTXHQFH��8QOLNH�DOO�RWKHU�LQWHUUXSWV��WKH�=������=������GRHV�
QRW�DXWRPDWLFDOO\�VWDFN�WKH�PC�LQ�WKLV�PRGH�

$�75$3�LQWHUUXSW�RFFXUV�LI�DQ�LQYDOLG�PXOWLE\WH�LQVWUXFWLRQ�LV�SURYLGHG�LQ�
WKLV�PRGH�
80�����������
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7KLV�PRGH�PD\�EH�VXSSRUWHG�E\�WKH�(6&&��&7&V��%LGLUHFWLRQDO�
&HQWURQLFV�LQWHUIDFH�DQG�RWKHU�GHYLFHV�WKDW�DUH�GHVLJQHG�WR�SURYLGH�DQ�
LQWHUUXSW�YHFWRU�LQ�0RGH����E\�SURJUDPPLQJ�WKH�,QWHUUXSW�9HFWRU�5HJLVWHU�
ZLWK�WKH�RS��FRGH�IRU�RQH�RI�WKH�RST�LQVWUXFWLRQV��'HYLFHV�WKDW�PD\�RQO\�
VXSSO\�DQ�HYHQ�YHFWRU�YDOXH�LV�OLPLWHG�WR�
RST 0��10H��20H�DQG�30H�

/HYHO���0RGH���,QWHUUXSWV

$IWHU�DQ�IM�1�LQVWUXFWLRQ��WKH�=������=������SHUIRUPV�D�/HYHO���
LQWHUUXSW�E\�FOHDULQJ�,()��DQG�,()���VWDFNLQJ�WKH�PC��DQG�EHJLQQLQJ�
H[HFXWLRQ�DW�ORJLFDO�DGGUHVV�0038H��,Q�HIIHFW�WKLV�LV�OLNH�D�/HYHO���0RGH���
LQWHUUXSW��LQ�ZKLFK�WKH�UHVSRQGLQJ�GHYLFH�SURYLGHV�DQ�RST�38H�LQVWUXFWLRQ�
�FFH���5HIHU�WR�)LJXUH ���LQ�WKH�IURQW�RI�WKLV�&KDSWHU�

%HIRUH�GHVFULELQJ�/HYHO���0RGH���LW�LV�KHOSIXO�WR�GHVFULEH�WKH�I�5HJLVWHU�

7KH�,�5HJLVWHU�DQG�/'�$��,�,QVWUXFWLRQV

7KH�=������=������LQFOXGHV�DQ�LQWHUQDO�,�5HJLVWHU�WKDW�LV�XVHG�GXULQJ�
/HYHO���0RGH���LQWHUUXSWV��,17��DQG�,17��LQWHUUXSWV�DQG�LQWHUUXSWV�IURP�
WKH�RQ�FKLS�'0$V��$6&,V��357V�DQG�&6,����5DWKHU�WKDQ�KDYLQJ�DQ�
DGGUHVV�LQ�,�2�VSDFH�OLNH�PRVW�UHJLVWHUV�LQ�WKH�=������=�������WKH�I�
5HJLVWHU�LV�ORDGHG�E\�WKH�VSHFLDO�
LQVWUXFWLRQ�LD�I��A��DQG�PD\�EH�UHDG�EDFN�E\�WKH�LD�A��I�LQVWUXFWLRQ�

'XULQJ�WKH�LQWHUUXSWV�QRWHG�DERYH��WKH�=������=������SODFHV�WKH�
FRQWHQWV�RI�I�RQ�WKH�$����$��OLQHV�ZKLOH�LW�IHWFKHV�D�WZR�E\WH�VWDUWLQJ�
DGGUHVV�RI�WKH�LQWHUUXSW�VHUYLFH�URXWLQH�IURP�PHPRU\�

/HYHO���0RGH���,QWHUUXSWV

$IWHU�DQ�,0���LQVWUXFWLRQ��WKH�=���[��VWDUWV�D�/HYHO���LQWHUUXSW�E\�
FOHDULQJ�WKH�,()��DQG�,()��ELWV�WR�GLVDEOH�IXUWKHU�PDVNDEOH�LQWHUUXSWV��DQG�
80�����������
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SHUIRUPLQJ�D�VSHFLDO�LQWHUUXSW�DFNQRZOHGJH�F\FOH�LQ�ZKLFK�LW�GULYHV�0,�
DQG�,254�ERWK�/RZ��5HIHU�WR�)LJXUH ���LQ�WKH�IURQW�RI�WKLV�&KDSWHU��

7KURXJK�WKLV�SRLQW��RSHUDWLRQ�LV�WKH�VDPH�DV�0RGH����%XW�UDWKHU�WKDQ�
WUHDWLQJ�WKH�E\WH�VXSSOLHG�E\�WKH�
LQWHUUXSWLQJ�GHYLFH�DV�DQ�LQVWUXFWLRQ�2S�&RGH�DV�LQ�0RGH����LQ�0RGH���WKH�
=������=������WUHDWV�WKH�YDOXH�IURP�WKH�GHYLFH�DV�DQ�interrupt vector��
�7KH�YDOXH�IURP�WKH�GHYLFH�PXVW�KDYH�LWV�XQLWV�%LW��D0��LQ�WKLV�PRGH��

7KH�=������=������DXWRPDWLFDOO\�VWDFNV�WKH�UHWXUQ�DGGUHVV�IURP�PC��DQG�
WKHUHDIWHU�IHWFKHV�WZR�E\WHV�IURP�PHPRU\��,W�IHWFKHV�WKH�ILUVW�E\WH�IURP�
WKH�ORJLFDO�DGGUHVV�IRUPHG�E\�XVLQJ�WKH�FRQWHQWV�RI�WKH�I�5HJLVWHU�DV�WKH�
PRVW�VLJQLILFDQW�E\WH��$����$���DQG�WKH�YHFWRU�YDOXH�REWDLQHG�IURP�WKH�
GHYLFH�DV�WKH�OHDVW�VLJQLILFDQW�E\WH��$���$����,W�WUHDWV�WKLV�ILUVW�E\WH�DV�WKH�
OHDVW�VLJQLILFDQW�E\WH�RI�WKH�VWDUWLQJ�DGGUHVV�RI�WKH�LQWHUUXSW�VHUYLFH�
URXWLQH��ISR���,W�WKHQ�IHWFKHV�D�VHFRQG�E\WH�IURP�WKH�QH[W�KLJKHU�DGGUHVV��
ZKLFK�LW�WUHDWV�DV�WKH�
PRVW�VLJQLILFDQW�E\WH�RI�WKH�VWDUWLQJ�DGGUHVV�RI�WKH�ISR��)LQDOO\��LW�EHJLQV�
H[HFXWLQJ�WKH�LQVWUXFWLRQ�V��DW�WKH�DGGUHVV�LW�KDV�IHWFKHG�IURP�PHPRU\�

)LJXUH ���GHSLFWV�WKH�SURFHVV�RI�IHWFKLQJ�WKH�YHFWRU�IRU�/HYHO���0RGH���
,QWHUUXSWV�
80�����������
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)LJXUH���� /HYHO���0RGH���9HFWRU�$FTXLVLWLRQ

���%LW�9HFWRU

,QWHUUXSW�9HFWRU
5HJLVWHU��

��%LW�RQ
'DWD�%XV

/RZ�RUGHU���%LWV
RI�6WDUWLQJ�$GGUHVV

+LJK�RUGHU���%LWV
RI�6WDUWLQJ�$GGUHVV

0HPRU\

9HFWRU����

9HFWRU

����%\WH
9HFWRU�7DEOH
80�����������
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,QWHUUXSW�9HFWRU�/RZ�5HJLVWHUV

%LWV������RI�IL�DUH�XVHG�DV�%LWV������RI�WKH�V\QWKHVL]HG�LQWHUUXSW�YHFWRU�
GXULQJ�LQWHUUXSWV�IRU�WKH�,17��DQG�,17��SLQV�DQG�IRU�WKH�'0$V��$6&,V��
357V��DQG�&6,�2��7KHVH�WKUHH�ELWV�DUH�FOHDUHG�WR�0�GXULQJ�5HVHW�

,QWHUUXSW�9HFWRU�/RZ�5HJLVWHU��IL:�33H�

� � � � �

,/� ,/� ,/� 5HVHUYHG

� � �

5�: 5�: 5�:

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� ,/���
,/�

5�: � 3URJUDPPDEOH��

���� 5HVHUYHG � 5HVHUYHG
0XVW�EH�0�
80�����������
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,QWHUUXSW�(GJH�5HJLVWHU

,QWHUUXSW�(GJH�5HJLVWHU��DF�

� � � � � � � �

INT2 Sense/Unlatch INT1 Mode Select INT2 
Mode 
Select

INT1 
Sense/

Unlatch

'ULYH�
6HOHFW

DCD0�
&.$�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� INT2 
Sense/
Unlatch

6HQVH�8QODWFK
7KHVH�ELWV�FRQWURO�WKH�LQWHUUXSW�FDSWXUH�ORJLF�IRU�WKH�,17��SLQ�
�;��7KH�,17��SLQ�LV�/HYHO�VHQVLWLYH�DQG�/RZ�$FWLYH�
����1HJDWLYH�HGJH�GHWHFWLRQ�LV�HQDEOHG��$Q\�)DOOLQJ�HGJH�
ODWFKHV�DQ�$FWLYH�/RZ�RQ�WKH�LQWHUQDO�,17��WR�WKH�SURFHVVRU��
7KLV�
LQWHUUXSW�PXVW�EH�FOHDUHG�E\�ZULWLQJ�D�1�WR�%LW����INT2��RI�
WKLV�UHJLVWHU��
����(QDEOHV�5LVLQJ�HGJH�LQWHUUXSWV�WR�EH�ODWFKHG��7KH�ODWFK�
PXVW�EH�FOHDUHG�LQ�WKH�VDPH�IDVKLRQ�DV�IRU�D�)DOOLQJ�HGJH�
80�����������
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���� INT1 
Mode 
Select

0RGH�6HOHFW
7KHVH�ELWV�FRQWURO�WKH�LQWHUUXSW�FDSWXUH�ORJLF�IRU�WKH�H[WHUQDO�
,17��SLQ�
�;��7KH�,17��SLQ�LV�/HYHO�VHQVLWLYH�DQG�/RZ�$FWLYH�
����1HJDWLYH�HGJH�GHWHFWLRQ�LV�HQDEOHG��$Q\�)DOOLQJ�HGJH�
ODWFKHV�DQ�$FWLYH�/RZ�RQ�WKH�LQWHUQDO�,17��WR�WKH�SURFHVVRU��
7KLV�
LQWHUUXSW�PXVW�EH�FOHDUHG�E\�ZULWLQJ�D�1�WR�%LW����INT1�RI�WKLV�
UHJLVWHU��3URJUDPPLQJ�WKHVH�ELWV�WR�11�HQDEOHV�5LVLQJ�HGJH�
LQWHUUXSW�WR�EH�ODWFKHG��7KH�ODWFK�PXVW�EH�FOHDUHG�LQ�WKH�VDPH�
IDVKLRQ�DV�IRU�D�)DOOLQJ�HGJH�

� INT2 
Mode 
Select

6HQVH�8QODWFK
6RIWZDUH�PD\�UHDG�WKLV�UHJLVWHU�WR�VHQVH�WKH�VWDWH�RI�WKH�,17��
SLQ����LQ��&OHDUV�WKH�HGJH�GHWHFWLRQ�ORJLF�IRU�INT2�
��LQ��,17��LV�/RZ
��RXW��8QODWFK�(GJH�'HWHFW
��RXW��1R�RSHUDWLRQ

� INT1�
6HQVH�
8QODWFK

6HQVH�8QODWFK
6RIWZDUH�PD\�UHDG�WKLV�UHJLVWHU�WR�VHQVH�WKH�VWDWH�RI�WKH�,17��
SLQ����LQ��&OHDUV�WKH�(GJH�GHWHFWLRQ�ORJLF�IRU�,17��
��LQ��INT1�LV�/RZ
��RXW��8QODWFK�(GJH�'HWHFW
��RXW��1R�RSHUDWLRQ

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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� 'ULYH�
6HOHFW

/RZ�1RLVH�2SWLRQ
7KLV�ELW�VHOHFWV�/RZ�QRLVH�RU�QRUPDO�GULYH�IRU�WKH�IROORZLQJ�
SDUDOOHO�SRUW��ELGLUHFWLRQDO�&HQWURQLFV�FRQWUROOHU��&KLS�6HOHFW��
DQG�(6&&�SLQV�

3,$������� 576 Q)DXOW
3,$��������=&7������ '75 QOQLW
3,$������� 7;'

Q6HOHFWOQ
520&6 75;&

Q6WUREH
5$0&6 %86< 3(UURU
,2&6 Q$FN 6HOHFW
,(2 Q$XWR)G

���6HOHFWV�WKH�/RZ�QRLVH�RSWLRQ��ZKLFK�LV�D�����UHGXFWLRQ�LQ�
GULYH�FDSDELOLW\�
���6HOHFWV�QRUPDO�GULYH��DQG�LV�WKH�GHIDXOW�DIWHU�SRZHU�XS��
5HIHU�WR�WKH�&38�5HJLVWHU��CCR��IRU�D�OLVW�RI�WKH�SLQV�WKDW�DUH�
SURJUDPPDEOH�IRU�/RZ�GULYH��E\�PHDQV�RI�WKH�CCR�5HJLVWHU�

� DCD0�
&.$�

&.$��)XQFWLRQ
7KH�'&'��&.$��SLQ�KDV�WKH�&.$��IXQFWLRQ��7KH�SLQ�LV�
DOZD\V�FRQQHFWHG�WR�WKH�'&'�,QSXW�RI�$6&,���VR�LI�WKLV�SLQ�LV�
1��DQG�$6&,��LV�XVHG��LW�PXVW�QRW�EH�SURJUDPPHG�WR�XVH�'&'�
DV�D�UHFHLYH�DXWR�HQDEOH�
���DCD0�&.$��LV�DCD0
���DCD0�&.$��LV�&.$�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������



=������=�����
8VHU�0DQXDO

��
,17��DQG�,17��,QWHUUXSWV�

7KHVH�WZR�SLQV�PD\�EH�SURJUDPPHG�IRU�/HYHO�VHQVLWLYH�RSHUDWLRQ�OLNH�
,17���RU�IRU�(GJH�VHQVLWLYH�RSHUDWLRQ��DV�GHVFULEHG�LQ�WKH�SUHFHGLQJ�
VHFWLRQ�RQ�WKH�,QWHUUXSW�(GJH�5HJLVWHU��,QWHUUXSW�RQ�5LVLQJ�RU�)DOOLQJ�
HGJHV�PD\�EH�VHOHFWHG�DQG�PD\�EH�VZLWFKHG�G\QDPLFDOO\�E\�VRIWZDUH��
:KHQ�DQ�$FWLYH�HGJH�KDV�EHHQ�GHWHFWHG��VRIWZDUH�PXVW�FOHDU�WKH�(GJH�
GHWHFWLRQ�KDUGZDUH�E\�ZULWLQJ�WR�WKH�,QWHUUXSW�(GJH�5HJLVWHU�

7KH�OHYHO�RI�,17��DQG�,17���RU�WKH�(GJH�GHWHFWLRQ�ODWFKHV�IRU�WKHVH�SLQV��
DUH�VDPSOHG�DW�WKH�)DOOLQJ�RI�f�LQ�WKH�VHFRQG�ODVW�FORFN�F\FOH�RI�PRVW�
LQVWUXFWLRQV���&HUWDLQ�LQVWUXFWLRQV�VXFK�DV�EI�GR�QRW�DOORZ�DQ�LQWHUUXSW�
DIWHU�WKHP���,I�%LW���RU���LQ�WKH�,17�75$3�&RQWURO�5HJLVWHU��ITC��LV�1��
DQG�,()��is 1��GXH�WR�DQ�EI�LQVWUXFWLRQ���WKHQ�WKH�=������=������
SHUIRUPV�DQ�LQWHUUXSW�DIWHU�WKH�LQVWUXFWLRQ�

'XULQJ�VXFK�DQ�LQWHUUXSW��WKH�=������=������VWDFNV�WKH�UHWXUQ�DGGUHVV�
IURP�PC�DQG�WKHQ�IHWFKHV�WZR�E\WHV�IURP�PHPRU\�DW�DGGUHVVHV�KDYLQJ�WKH�
FRQWHQWV�RI�WKH�,�5HJLVWHU�DV�$����$���ELWV������RI�WKH�IL�5HJLVWHU�DV�
$���$���DQG�00000�IROORZHG�E\�00001�RQ�$���$��IRU�,17���RU�00010�
IROORZHG�E\�00011�RQ�$���$��IRU�,17���,W�WUHDWV�WKH�ILUVW�E\WH�DV�WKH�
OHDVW�VLJQLILFDQW�E\WH�RI�WKH�ORJLFDO�DGGUHVV�RI�DQ�LQWHUUXSW�VHUYLFH�URXWLQH��
DQG�WKH�VHFRQG�E\WH�DV�WKH�PRVW�VLJQLILFDQW�E\WH�DQG�EHJLQV�QRUPDO�
LQVWUXFWLRQ�H[HFXWLRQ�DW�WKDW�DGGUHVV�

7KH�VDPH�VHTXHQFH�LV�IROORZHG�IRU�LQWHUUXSWV�IRU�WKH�'0$V��$6&,V��357V�
DQG�&6,����GLIIHULQJ�RQO\�LQ�WKH�YDOXH�RQ�$���$���5HIHU�WR�)LJXUH ���LQ�WKH�
IURQW�RI�WKLV�&KDSWHU�

)LJXUH ���GHSLFWV�WKH�IHWFKLQJ�RI�WKH�LQWHUUXSW�VHUYLFH�URXWLQH�DGGUHVV�
IURP�PHPRU\�
80�����������
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)LJXUH���� ,17���,17���'0$��$6&,��357�DQG�&6,���,QWHUUXSWV

'0$��$6&,��357�DQG�&6,���,QWHUUXSWV

(DFK�RI�WKHVH�GHYLFHV�LQFOXGHV�RQH�RU�PRUH�LQWHUUXSW�FRQGLWLRQV�RU�VRXUFHV�
ZKLFK�PD\�EH�LQGLYLGXDOO\�HQDEOHG�RU�DUPHG�WR�LQWHUUXSW�WKH�=������
=������DV�GHVFULEHG�LQ�WKH�ODWHU�VHFWLRQV�DERXW�WKHVH�GHYLFHV��7KH�
SURFHVVRU�VDPSOHV�HQDEOHG�UHTXHVW�VLJQDOV�IURP�HDFK�GHYLFH��DW�WKH�
)DOOLQJ�HGJH�RI�f�LQ�WKH�VHFRQG�ODVW�FORFN�F\FOH�RI�PRVW�LQVWUXFWLRQV��
�&HUWDLQ�LQVWUXFWLRQV�VXFK�DV�EI�GR�QRW�SHUPLW�LQWHUUXSWV�DIWHU�WKHP���,I�DQ�
enable request�OLQH�LV�VDPSOHG�DV�asserted��DQG�,()���LV�1��GXH�WR�DQ�EI�
LQVWUXFWLRQ���WKHQ�WKH�=������=������SHUIRUPV�DQ�LQWHUUXSW�DIWHU�WKH�
LQVWUXFWLRQ�

:KHQ�WKH�=������=������SHUIRUPV�DQ�LQWHUUXSW��LW�GRHV�VR�DV�DSSURSULDWH�
IRU�WKH�KLJKHVW�UHTXHVWLQJ�SULRULW\�OHYHO�DPRQJ�WKH����OHYHOV�GHVFULEHG�DW�

���%LW�9HFWRU

, )L[HG�&RGH,/

/RZ�RUGHU���%LWV
RI�6WDUWLQJ�$GGUHVV

+LJK�RUGHU���%LWV
RI�6WDUWLQJ�$GGUHVV

0HPRU\

9HFWRU����

9HFWRU

���%\WHV
9HFWRU�7DEOH

���ELWV�
80�����������
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WKH�VWDUW�RI�WKLV�&KDSWHU��,I�WKH�KLJKHVW�UHTXHVWLQJ�OHYHO�LV�D�'0$��$6&,��
357�RU�&6,�2��WKH�=������=������SHUIRUPV�WKH�LQWHUUXSW�H[DFWO\�DV�
GHVFULEHG�DERYH�IRU�WKH�,17��DQG�,17��LQWHUUXSWV��H[FHSW�WKDW�WKH�FRGH�RQ�
$���$��GLIIHUV�DFFRUGLQJ�WR�WKH�KLJKHVW�SULRULW\�UHTXHVWLQJ�GHYLFH��DV�
GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH�

7KH�LQWHUUXSW�VHUYLFH�URXWLQH�IRU�RQH�RI�WKHVH�GHYLFHV�WDNHV�DSSURSULDWH�
DFWLRQ�IRU�WKH�FXUUHQW�
FRQGLWLRQV��LQFOXGLQJ�UHJLVWHU�DFFHVVHV�WR�WKH�GHYLFH�WKDW�W\SLFDOO\�FDXVHV�
LW�WR�QHJDWH�LWV�HQDEOHG�UHTXHVW�VLJQDO��EHIRUH�UH�HQDEOLQJ�LQWHUUXSWV�DQG�
UHWXUQLQJ�WR�WKH�LQWHUUXSWHG�SURFHVV��7KHVH�DFWLRQV�DQG�UHJLVWHU�DFFHVVHV�
DUH�GHVFULEHG�ODWHU��LQ�WKH�VHFWLRQV�DERXW�WKH�GHYLFHV�

7KH�5(7,�,QVWUXFWLRQ�

7KH�RULJLQDO�=L/2*�=���SHULSKHUDO�FKLSV��3,2��6,2��&7&�DQG�'0$��
LQFOXGH�D�VSHFLDO�FLUFXLW�WKDW�PRQLWRUV�WKH�LQVWUXFWLRQ�VWUHDP�EHLQJ�IHWFKHG�
E\�D�=���SURFHVVRU�DQG�UHFRJQL]HV�WKH�VSHFLDO�LQVWUXFWLRQ�RETI��7R�WKH�
SURFHVVRU��RETI�RSHUDWHV�H[DFWO\�OLNH�RET��EXW�WR�=���SHULSKHUDOV��LW�KDV�
WKH�DGGLWLRQDO�PHDQLQJ�WKDW�D�
SHULSKHUDO�WKDW�KDV�LWV�,QWHUUXSW�8QGHU�6HUYLFH��IUS��ELW�VHW�DQG�LWV�,(,�

,QWHUUXSW�6RXUFH 3ULRULW\

,/ )L[HG�&RGH

$� $� $� $� $� $� $� $�

,17� +LJKHVW ,/� ,/� ,/� � � � � �WKHQ��
,17� ,/� ,/� ,/� � � � � ��WKHQ��
357�&KDQQHO�� ,/� ,/� ,/� � � � � ��WKHQ��
357�&KDQQHO�� ,/� ,/� ,/� � � � � ��WKHQ��
'0$�&KDQQHO�� ,/� ,/� ,/� � � � � ��WKHQ��
'0$�&KDQQHO�� ,/� ,/� ,/� � � � � ��WKHQ��
&6,�2 ,/� ,/� ,/� � � � � ��WKHQ��
$6&,�&KDQQHO�� ,/� ,/� ,/� � � � � ��WKHQ��
$6&,�&KDQQHO�� /RZHVW ,/� ,/� ,/� � � � � ��WKHQ��
80�����������
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,QSXW�DVVHUWHG��PXVW�FOHDU�LWV�IUS�ELW�EHFDXVH�LWV�LQWHUUXSW�VHUYLFH�URXWLQH�
KDV�FRQFOXGHG�

7KH�&7&V�LQ�WKH�=������=������DUH�FRPSDWLEOH�ZLWK�WKH�RULJLQDO�=���
&7&�DQG�LQWHUUXSW�VHUYLFH�URXWLQHV�IRU�WKH�&7&V�PXVW�HQG�ZLWK�RETI�
LQVWUXFWLRQV��DV�PXVW�,65V�IRU�DQ\�H[WHUQDO�=���3,2��6,2��&7&�RU�'0$��
,Q�,65V�IRU�RWKHU�RQ�FKLS�RU�H[WHUQDO�GHYLFHV��RETI�LV�QR�GLIIHUHQW�IURP�
RET�DQG�WKH�ODWWHU�LV�SUHIHUUHG�EHFDXVH�LW�LV�VKRUWHU�DQG�IDVWHU��RETI�GRHV�
QRW�UH�HQDEOH�LQWHUUXSWV�DQG�PXVW�EH�SUHFHGHG�E\�DQ�EI�LQVWUXFWLRQ�MXVW�
OLNH�RET�

7KH�,86�PHFKDQLVP�LV�LQWHQGHG�WR�DOORZ�QHVWHG�LQWHUUXSWV��ZKHUHLQ�D�
KLJKHU�SULRULW\�GHYLFH�PD\�LQWHUUXSW�WKH�LQWHUUXSW�VHUYLFH�URXWLQH�IRU�D�
ORZHU�SULRULW\�GHYLFH��WKH�SULRULW\�EHLQJ�GHWHUPLQHG�E\�WKH�,(2�,(,�
GDLV\�FKDLQ��0RUH�UHFHQW�GDLV\�FKDLQDEOH�GHYLFHV�OLNH�WKH�(6&&�DQG�
%LGLUHFWLRQDO�&HQWURQLFV�FRQWUROOHU�LQFOXGH�H[SOLFLW�PHDQV�WR�FOHDU�WKHLU�
IUS�ELWV�DQG�GR�QRW�UHFRJQL]H�RETI��1RQ�GDLV\�FKDLQDEOH�GHYLFHV�OLNH�WKH�
'0$V��$6&,V��357V�DQG�&6,�2�GR�QRW�VXSSRUW�QHVWHG�LQWHUUXSWV�DW�DOO��
DQG�LQWHUUXSW�VHUYLFH�URXWLQHV�IRU�VXFK�GHYLFHV�W\SLFDOO\�UXQ�WR�FRPSOHWLRQ�
ZLWKRXW�EHLQJ�LQWHUUXSWHG��7KH\�HQG�ZLWK�DQ�EI�GLUHFWO\�IROORZHG�E\�DQ�
RET�LQVWUXFWLRQ�

7KH�=������=������SURFHVVRU�SHUIRUPV�DQ�RETI�LQVWUXFWLRQ�LQ�WZR�
GLIIHUHQW�ZD\V�GHSHQGLQJ�RQ�%LW����0,(��LQ�WKH�2SHUDWLQJ�0RGH�&RQWURO�
5HJLVWHU��OMCR��DV�GHVFULEHG�LQ�WKH�³=���YHUVXV�������&RPSDWLELOLW\´�
VHFWLRQ�

0(025<�0$1$*(0(17�81,7

7KH�SURFHVVRU�LQFOXGHV�DQ�RQ�FKLS�008�ZKLFK�SHUIRUPV�WKH�WUDQVODWLRQ�
RI�WKH�&38����.%�����ELW�DGGUHVVHV�0000H�WR�FFFFH��ORJLFDO�PHPRU\�
DGGUHVV�VSDFH�LQWR�D������.%�����ELW�DGGUHVVHV�00000H�WR�FFFFFH��
SK\VLFDO�PHPRU\�DGGUHVV�VSDFH��$GGUHVV�WUDQVODWLRQ�RFFXUV�LQWHUQDOO\�LQ�
SDUDOOHO�ZLWK�RWKHU�&38�RSHUDWLRQ�
80�����������
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/RJLFDO�$GGUHVV�6SDFHV

7KH����.%�&38�ORJLFDO�DGGUHVV�VSDFH�LV�LQWHUSUHWHG�E\�WKH�008�DV�
FRQVLVWLQJ�RI�XS�WR�WKUHH�VHSDUDWH�ORJLFDO�DGGUHVV�DUHDV��&RPPRQ�$UHD����
%DQN�$UHD��DQG�&RPPRQ�$UHD���

$V�GHSLFWHG�LQ�)LJXUH ����D�YDULHW\�RI�ORJLFDO�PHPRU\�FRQILJXUDWLRQV�DUH�
SRVVLEOH��7KH�ERXQGDULHV�EHWZHHQ�WKH�&RPPRQ�DQG�%DQN�$UHDV�PD\�EH�
SURJUDPPHG�ZLWK���.%�UHVROXWLRQ�

)LJXUH���� /RJLFDO�$GGUHVV�0DSSLQJ�([DPSOHV

/RJLFDO�WR�3K\VLFDO�$GGUHVV�7UDQVODWLRQ

)LJXUH ���GHVFULEHV�DQ�H[DPSOH�LQ�ZKLFK�WKH�WKUHH�ORJLFDO�DGGUHVV�VSDFH�
SRUWLRQV�DUH�PDSSHG�LQWR�D������.%�SK\VLFDO�DGGUHVV�VSDFH��7KH�
LPSRUWDQW�SRLQWV�WR�QRWH�DUH�WKDW�&RPPRQ�DQG�%DQN�$UHDV�PD\�RYHUODS�
DQG�WKDW�&RPPRQ�$UHD���DQG�%DQN�$UHD�PD\�EH�IUHHO\�UHORFDWHG��RQ���
.%�SK\VLFDO�DGGUHVV�ERXQGDULHV���&RPPRQ�$UHD����LI�LW�H[LVWV��LV�DOZD\V�
EDVHG�DW�SK\VLFDO�DGGUHVV�00000H�

&RPPRQ�$UHD�� &RPPRQ�$UHD�� &RPPRQ�$UHD�� &RPPRQ�$UHD��

%DQN�$UHD

&RPPRQ�$UHD��
%DQN�$UHD &RPPRQ�$UHD��
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)LJXUH���� 3K\VLFDO�$GGUHVV�7UDQVODWLRQ

008�%ORFN�'LDJUDP

7KH�008�EORFN�GLDJUDP�LV�LOOXVWUDWHG�LQ�)LJXUH ����7KH�008�WUDQVODWHV�
LQWHUQDO����ELW�ORJLFDO�DGGUHVVHV�WR�H[WHUQDO����ELW�SK\VLFDO�DGGUHVVHV�

&RPPRQ�$UHD��

%DQN�$UHD

&RPPRQ�$UHD��

&RPPRQ�%DVH

%DQN�%DVH

))))+

����+

�

�

�

[�\�]
/RJLFDO�$GGUHVV�6SDFH

)))))+

[

\

]

�����+

3K\VLFDO�$GGUHVV�6SDFH

�
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)LJXUH���� 008�%ORFN�'LDJUDP

:KHWKHU�DGGUHVV�WUDQVODWLRQ�WDNHV�SODFH�GHSHQGV�RQ�WKH�W\SH�RI�&38�
F\FOH��OLVWHG�DV�IROORZV�

0HPRU\�&\FOHV

$GGUHVV�7UDQVODWLRQ�RFFXUV�IRU�DOO�PHPRU\�DFFHVV�F\FOHV�LQFOXGLQJ�
LQVWUXFWLRQ�DQG�RSHUDQG�IHWFKHV��
PHPRU\�GDWD�UHDGV�DQG�ZULWHV��KDUGZDUH�LQWHUUXSW�YHFWRU�IHWFK��DQG�
VRIWZDUH�LQWHUUXSW�UHVWDUWV�

,�2�&\FOHV

7KH�008�LV�ORJLFDOO\�E\SDVVHG�IRU�,�2�F\FOHV��7KH����ELW�ORJLFDO�,�2�
DGGUHVV�VSDFH�FRUUHVSRQGV�GLUHFWO\�ZLWK�WKH����ELW�SK\VLFDO�,�2�DGGUHVV�
VSDFH��7KH�IRXU�+LJK�RUGHU�%LWV��$����$����RI�WKH�SK\VLFDO�DGGUHVV�DUH�
DOZD\V�0�GXULQJ�,�2�F\FOHV��)LJXUH ����

,QWHUQDO�$GGUHVV�'DWD�%XV

008�&RPPRQ�%DQN�$UHD
5HJLVWHU��&%$5����

0HPRU\
0DQDJHPHQW�8QLW

008�&RPPRQ�%DVH
5HJLVWHU��&%5����

008�%DQN�%DVH
5HJLVWHU��%%5����

/$���±�/$���

3$���±�3$���

/$��/RJLFDO�$GGUHVV
3$��3K\VLFDO�$GGUHVV
80�����������
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'0$�&\FOHV

:KHQ�WKH�=������RQ�FKLS�'0$&�LV�XVLQJ�WKH�H[WHUQDO�EXV��WKH�008�LV�
SK\VLFDOO\�E\SDVVHG��7KH����ELW�VRXUFH�DQG�GHVWLQDWLRQ�UHJLVWHUV�LQ�WKH�
'0$&�DUH�GLUHFWO\�RXWSXW�RQ�WKH�SK\VLFDO�DGGUHVV�EXV��$����$���

)LJXUH���� ,�2�$GGUHVV�7UDQVODWLRQ

008�5HJLVWHUV

7KUHH�008�5HJLVWHUV�DUH�XVHG�WR�SURJUDP�D�VSHFLILF�FRQILJXUDWLRQ�RI�
ORJLFDO�DQG�SK\VLFDO�PHPRU\�

• 008�&RPPRQ�%DQN�$UHD�5HJLVWHU��CBAR�

• 008�&RPPRQ�%DVH�5HJLVWHU��CBR�

• 008�%DQN�%DVH�5HJLVWHU��BBR�

CBAR�GHILQHV�WKH�ORJLFDO�PHPRU\�RUJDQL]DWLRQ��ZKLOH�CBR�DQG�BBR�DUH�
XVHG�WR�UHORFDWH�ORJLFDO�DUHDV�ZLWKLQ�WKH������.%�SK\VLFDO�DGGUHVV�VSDFH��
7KH�UHVROXWLRQ�IRU�ERWK�VHWWLQJ�ERXQGDULHV�ZLWKLQ�WKH�ORJLFDO�VSDFH�DQG�
UHORFDWLRQ�ZLWKLQ�WKH�SK\VLFDO�VSDFH�LV���.%�

7KH�&$�ILHOG�RI�CBAR�GHWHUPLQHV�WKH�VWDUW�DGGUHVV�RI�&RPPRQ�$UHD���
�8SSHU�&RPPRQ��DQG�E\�GHIDXOW��WKH�HQG�DGGUHVV�RI�WKH�%DQN�$UHD��7KH�
%$5�ILHOG�GHWHUPLQHV�WKH�VWDUW�DGGUHVV�RI�WKH�%DQN�$UHD�DQG�E\�GHIDXOW��
WKH�HQG�DGGUHVV�RI�&RPPRQ�$UHD����/RZHU�&RPPRQ��

7KH�&$�DQG�%$�ILHOGV�RI�CBAR�PD\�EH�IUHHO\�SURJUDPPHG�VXEMHFW�RQO\�WR�
WKH�UHVWULFWLRQ�WKDW�&$�PD\�QHYHU�EH�OHVV�WKDQ�%$��)LJXUH ���DQG�

³����´

/$�� /$�

/RJLFDO�$GGUHVV

3K\VLFDO�$GGUHVV

3$�� 3$�3$�� 3$��
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)LJXUH ���LOOXVWUDWH�H[DPSOHV�RI�ORJLFDO�PHPRU\�RUJDQL]DWLRQV�DVVRFLDWHG�
ZLWK�GLIIHUHQW�YDOXHV�RI�&$�DQG�%$�

)LJXUH���� /RJLFDO�0HPRU\�2UJDQL]DWLRQ

&RPPRQ�$UHD��

%DQN�$UHD

&RPPRQ�$UHD��

&RPPRQ�$UHD��

%DQN�$UHD

&RPPRQ�$UHD�� &RPPRQ�$UHD��

&RPPRQ�$UHD��

&RPPRQ�$UHD��
/RZHU�OLPLW�DGGUHVV

!
%DQN�$UHD
/RZHU�OLPLW�DGGUHVV

!
����+

&RPPRQ�$UHD��
/RZHU�OLPLW�DGGUHVV

!
%DQN�$UHD
/RZHU�OLPLW�DGGUHVV

 
����+

&RPPRQ�$UHD��
/RZHU�OLPLW�DGGUHVV

 
%DQN�$UHD
/RZHU�OLPLW�DGGUHVV

!
����+

&RPPRQ�$UHD��
/RZHU�OLPLW�DGGUHVV

 
%DQN�$UHD
/RZHU�OLPLW�DGGUHVV

 
����+

�5HVHW�FRQGLWLRQ�

� � � �
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)LJXUH���� /RJLFDO�6SDFH�&RQILJXUDWLRQ�([DPSOH

008�5(*,67(5�'(6&5,37,21

008�&RPPRQ�%DQN�$UHD�5HJLVWHU

&%$5�VSHFLILHV�ERXQGDULHV�ZLWKLQ�WKH�=���������.%�ORJLFDO�DGGUHVV�
VSDFH�IRU�XS�WR�WKUHH�DUHDV��&RPPRQ�$UHD��%DQN�$UHD�DQG�&RPPRQ�$UHD�
��

&RPPRQ�$UHD��

%DQN�$UHD

&RPPRQ�$UHD��

))))+

'���+
&)))+

����+
�)))+

����+

008�&RPPRQ�%DQN�$UHD�5HJLVWHU

008�&RPPRQ�%DQN�$UHD�5HJLVWHU

� � � � '
'�'� '�'�

� � � �

'�'� '�'�

�
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008�&RPPRQ�%DQN�$UHD�5HJLVWHU��CBAR��3AH�

008�&RPPRQ�%DVH�5HJLVWHU

CBR�VSHFLILHV�WKH�EDVH�DGGUHVV��RQ���.%�ERXQGDULHV��XVHG�WR�JHQHUDWH�D�
���ELW�SK\VLFDO�DGGUHVV�IRU�&RPPRQ�$UHD���DFFHVVHV��$OO�ELWV�RI�CBR�DUH�
UHVHW�WR�0�GXULQJ�5HVHW�

� � � �

&$ %$

� �

5�: 5�:

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� &$ 5�: � /RJLFDO�$GGUHVV�6SDFH�%RXQGDULHV
&$�VSHFLILHV�WKH�VWDUW��/RZ��DGGUHVV��RQ���.%�ERXQGDULHV��IRU�WKH�
&RPPRQ�$UHD����7KLV�DOVR�GHWHUPLQHV�WKH�ODVW�DGGUHVV�RI�WKH�%DQN�
$UHD��

���� %$ 5�: � /RJLFDO�$GGUHVV�6SDFH�%RXQGHUV
%$�VSHFLILHV�WKH�VWDUW��/RZ��DGGUHVV��RQ���.%�ERXQGDULHV��IRU�WKH�
%DQN�$UHD��7KLV�DOVR�GHWHUPLQHV�WKH�ODVW�DGGUHVV�RI�WKH�&RPPRQ�
$UHD���
80�����������
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008�%DQN�%DVH�5HJLVWHU��CBR: 39H�

008�%DQN�%DVH�5HJLVWHU

BBR�VSHFLILHV�WKH�EDVH�DGGUHVV��RQ���.%�ERXQGDULHV��XVHG�WR�JHQHUDWH�D�
���ELW�SK\VLFDO�DGGUHVV�IRU�%DQN�$UHD�DFFHVVHV��$OO�ELWV�RI�BBR�DUH�UHVHW�
WR�0�GXULQJ�5HVHW�

008�%DQN�%DVH�5HJLVWHU��BBR:39H�

4GIKUVGT�&GUETKRVKQP�/KUUKPI

3K\VLFDO�$GGUHVV�7UDQVODWLRQ

)LJXUH ���GHVFULEHV�WKH�ZD\�LQ�ZKLFK�SK\VLFDO�DGGUHVVHV�DUH�JHQHUDWHG�
EDVHG�RQ�WKH�FRQWHQWV�RI�CBAR��CBR�DQG�BBR��008�FRPSDUDWRUV�FODVVLI\�
DQ�DFFHVV�E\�ORJLFDO�DUHD�DV�GHILQHG�E\�CBAR��'HSHQGLQJ�RQ�ZKLFK�RI�WKH�
WKUHH�SRWHQWLDO�ORJLFDO�DUHDV��&RPPRQ�$UHD����%DQN�$UHD��RU�&RPPRQ�
$UHD����LV�EHLQJ�DFFHVVHG��WKH�DSSURSULDWH���ELW�EDVH�DGGUHVV�LV�DGGHG�WR�
WKH�+LJK�RUGHU���ELWV�RI�WKH�ORJLFDO�DGGUHVV��\LHOGLQJ�D����ELW�

� � � � � � � �

&%� &%� &%� &%� &%� &%� &%� &%�

� � � � � � � �

5�: 5�: 5�: 5�: 5�: 5�: 5�: 5�:

� � � � � � � �

%%� %%� %%� %%� %%� %%� %%� %%�

� � � � � � � �

5�: 5�: 5�: 5�: 5�: 5�: 5�: 5�:
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SK\VLFDO�DGGUHVV��CBR�LV�DVVRFLDWHG�ZLWK�&RPPRQ�$UHD���DFFHVVHV��
&RPPRQ�$UHD����LI�GHILQHG��LV�DOZD\V�EDVHG�DW�SK\VLFDO�DGGUHVV�00000H�

008�DQG�5HVHW

'XULQJ�5HVHW��DOO�ELWV�RI�WKH�&$�ILHOG�RI�CBAR�DUH�VHW�WR�1�ZKLOH�DOO�ELWV�RI�
WKH�%$�ILHOG�RI�CBAR��CBR�DQG�BBR�DUH�UHVHW�WR�0��7KH�ORJLFDO����.%�
DGGUHVV�VSDFH�FRUUHVSRQGV�GLUHFWO\�ZLWK�WKH�ILUVW����.%��0000H�WR�FFFFH��
RI�WKH������.%��00000H�WR�FFFFFH��SK\VLFDO�DGGUHVV�VSDFH��$IWHU�5HVHW��
WKH�=������EHJLQV�H[HFXWLRQ�DW�ORJLFDO�DQG�SK\VLFDO�DGGUHVV�0�

008�5HJLVWHU�$FFHVV�7LPLQJ

:KHQ�GDWD�LV�ZULWWHQ�LQWR�CBAR��CBR�RU�BBR��WKH�YDOXH�LV�HIIHFWLYH�IURP�
WKH�F\FOH�LPPHGLDWHO\�IROORZLQJ�WKH�,�2�ZULWH�F\FOH�ZKLFK�XSGDWHV�WKHVH�
UHJLVWHUV�

7DNH�FDUH�GXULQJ�008�SURJUDPPLQJ�WR�HQVXUH�WKDW�&38�SURJUDP�
H[HFXWLRQ�LV�QRW�GLVWXUEHG��2EVHUYH�WKDW�WKH�QH[W�F\FOH�IROORZLQJ�008�
5HJLVWHU�SURJUDPPLQJ�QRUPDOO\�LV�DQ�2S�&RGH�)HWFK�IURP�WKH�QHZO\�
WUDQVODWHG�DGGUHVV��2QH�VLPSOH�WHFKQLTXH�LV�WR�ORFDOL]H�DOO�008�
SURJUDPPLQJ�URXWLQHV�LQ�D�&RPPRQ�$UHD�WKDW�LV�DOZD\V�HQDEOHG�
80�����������
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)LJXUH���� 3K\VLFDO�$GGUHVV�*HQHUDWLRQ

'<1$0,&�5$0�5()5(6+�&21752/

7KH�=������=������LQFRUSRUDWHV�D�G\QDPLF�5$0�UHIUHVK�FRQWURO�FLUFXLW�
LQFOXGLQJ���ELW�UHIUHVK�DGGUHVV�JHQHUDWLRQ�DQG�SURJUDPPDEOH�UHIUHVK�
WLPLQJ��7KLV�FLUFXLW�JHQHUDWHV�DV\QFKURQRXV�UHIUHVK�F\FOHV�LQVHUWHG�DW�WKH�

008�&RPPRQ�
%DQN�$UHD�5HJLVWHU

'��±�'�

'��±�'�

�

�

&RPSDUDWRU �

�� �� �� � /RJLFDO
$GGUHVV
����.�

008�&RPPRQ�%DVH�5HJ�

008�%DQN�%DVH�5HJ�

$GGHU

3K\VLFDO�$GGUHVV
����.�RU��0�

� � � � � � � �

�
���

�

���� �� �� �

�
���

��

�� �� �

�

��

��� � �� �
%DVH�5HJLVWHU

���%LW�

3K\VLFDO

��0�

���� �� �� ���

$GGUHVV

�� ��

/RJLFDO
$GGUHVV
���.�

008�&RPPRQ�
%DQN�$UHD�5HJLVWHU
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SURJUDPPDEOH�LQWHUYDO�LQGHSHQGHQW�RI�&38�SURJUDP�H[HFXWLRQ��)RU�
V\VWHPV�ZKLFK�GR�QRW�XVH�G\QDPLF�5$0��WKH�UHIUHVK�IXQFWLRQ�PD\�EH�
GLVDEOHG�

:KHQ�WKH�LQWHUQDO�UHIUHVK�FRQWUROOHU�GHWHUPLQHV�WKDW�D�UHIUHVK�F\FOH�PXVW�
RFFXU��WKH�FXUUHQW�LQVWUXFWLRQ�LV�LQWHUUXSWHG�DW�WKH�ILUVW�EUHDNSRLQW�EHWZHHQ�
PDFKLQH�F\FOHV��7KH�UHIUHVK�F\FOH�LV�LQVHUWHG�E\�SODFLQJ�WKH�UHIUHVK�
DGGUHVV�RQ�$���$��DQG�WKH�5)6+�2XWSXW�LV�GULYHQ�/RZ�

5HIUHVK�F\FOHV�PD\�EH�SURJUDPPHG�WR�EH�HLWKHU���RU���FORFN�F\FOHV�LQ�
GXUDWLRQ�E\�SURJUDPPLQJ�WKH�5():��5HIUHVK�:DLW��ELW�LQ�WKH�5HIUHVK�
&RQWURO�5HJLVWHU��RCR���7KH�H[WHUQDO�:$,7�,QSXW�DQG�WKH�LQWHUQDO�
:DLW�VWDWH�JHQHUDWRU�DUH�QRW�HIIHFWLYH�GXULQJ�UHIUHVK��5HIHU�WR�)LJXUH ���LQ�
WKH�IURQW�RI�WKLV�&KDSWHU�

5HIUHVK�&RQWUROOHU

5HIUHVK�&RQWURO�5HJLVWHU��RCR��36H�

7KH�RCR�VSHFLILHV�WKH�LQWHUYDO�DQG�OHQJWK�RI�UHIUHVK�F\FOHV��ZKLOH�HQDEOLQJ�
RU�GLVDEOLQJ�WKH�UHIUHVK�IXQFWLRQ��5HIHU�WR�)LJXUH������LQ�WKH�IURQW�RI�WKLV�
&KDSWHU�
80�����������
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� � � � � �

5()( 5(): 5HVHUYHG &<&

� � �

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� 5()( � 5HIUHVK�(QDEOH
:KHQ�REFE�LV�0�LW�GLVDEOHV�WKH�UHIUHVK�FRQWUROOHU�DQG�ZKHQ�
REFE�LV�1�LW�HQDEOHV�WKH�UHIUHVK�F\FOH�LQVHUWLRQ��

� 5(): � 5HIUHVK�:DLW
%LW����REFW)�VHW�WR�0�FDXVHV�WKH�UHIUHVK�F\FOH�WR�EH�WZR�
FORFNV�LQ�GXUDWLRQ��REFW�VHW�WR�1�FDXVHV�WKH�UHIUHVK�F\FOH�WR�
EH�WKUHH�FORFNV�LQ�GXUDWLRQ�E\�DGGLQJ�D�UHIUHVK�:DLW�F\FOH�
�75W��

���� � 5HVHUYHG
0XVW�EH�0�

���� &<& � &\FOH�,QWHUYDO
&<&�VSHFLI\�WKH�LQWHUYDO��LQ�FORFN�F\FOHV��EHWZHHQ�UHIUHVK�
F\FOHV��,Q�WKH�FDVH�RI�G\QDPLF�5$0V�UHTXLULQJ�����UHIUHVK�
F\FOHV�HYHU\���PV���U�����F\FOHV�LQ�HYHU\���PV���WKH�UHTXLUHG�
UHIUHVK�LQWHUYDO�LV�OHVV�WKDQ�RU�HTXDO�WR���������V��7KH�XQGHU�
OLQHG�YDOXHV�LQGLFDWH�WKH�EHVW�UHIUHVK�LQWHUYDO�GHSHQGLQJ�RQ�
&38�FORFN�IUHTXHQF\��VHH�WKH�IROORZLQJ�WDEOH��
80�����������
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�

5HIUHVK�&RQWURO�DQG�5HVHW

$IWHU�5HVHW��EDVHG�RQ�WKH�LQLWLDOL]HG�YDOXH�RI�RCR��UHIUHVK�F\FOHV�RFFXU�
ZLWK�DQ�LQWHUYDO�RI����FORFN�F\FOHV�DQG�DUH���FORFN�F\FOHV�LQ�GXUDWLRQ�

'\QDPLF�5$0�5HIUHVK�2SHUDWLRQ�1RWHV

�� 5HIUHVK�&\FOH�LQVHUWLRQ�LV�VWRSSHG�ZKHQ�WKH�&38�LV�LQ�WKH�IROORZLQJ�
VWDWHV�

D� 'XULQJ�5HVHW

E� :KHQ�WKH�EXV�LV�UHOHDVHG�LQ�UHVSRQVH�WR�%865(4

F� 'XULQJ�6OHHS�0RGH

G� 'XULQJ�:$,7�VWDWHV

�� 5HIUHVK�F\FOHV�DUH�VXSSUHVVHG�ZKHQ�WKH�EXV�LV�UHOHDVHG�LQ�UHVSRQVH�WR�
%865(4��+RZHYHU��WKH�UHIUHVK�WLPHU�FRQWLQXHV�WR�RSHUDWH��7KH�WLPH�
DW�ZKLFK�WKH�ILUVW�UHIUHVK�F\FOH�RFFXUV�DIWHU�WKH�=������UH�DFTXLUHV�WKH�
EXV�GHSHQGV�RQ�WKH�UHIUHVK�WLPHU�DQG�KDV�QR�WLPLQJ�UHODWLRQVKLS�ZLWK�
WKH�EXV�H[FKDQJH�

�� 5HIUHVK�F\FOHV�DUH�VXSSUHVVHG�GXULQJ�6OHHS�0RGH��,I�D�UHIUHVK�F\FOH�LV�
UHTXHVWHG�GXULQJ�6OHHS�0RGH��WKH�UHIUHVK�F\FOH�UHTXHVW�LV�LQWHUQDOO\�

3URFHVVRU�,QWHUYDO��LQ�PLFURVHF�

&<&� &<&�
,QVHUWLRQ
,QWHUYDO ���0+] ���0+] ��0+]

� � ���VWDWHV ���� ����� ����

� � ���VWDWHV ��� ��� ����

� � ���VWDWHV ��� ���� ����

� � ���VWDWHV ��� ����� �����
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ODWFKHG��XQWLO�UHSODFHG�ZLWK�WKH�QH[W�UHIUHVK�UHTXHVW���7KH�ODWFKHG�
UHIUHVK�F\FOH�LV�LQVHUWHG�DW�WKH�HQG�RI�WKH�ILUVW�PDFKLQH�F\FOH�DIWHU�
6OHHS�0RGH�LV�H[LWHG��$IWHU�WKLV�LQLWLDO�F\FOH��WKH�WLPH�DW�ZKLFK�WKH�
QH[W�UHIUHVK�F\FOH�RFFXUV�GHSHQGV�RQ�WKH�UHIUHVK�WLPH�DQG�KDV�QR�
UHODWLRQVKLS�ZLWK�WKH�H[LW�IURP�6OHHS�0RGH�

�� 7KH�UHIUHVK�DGGUHVV�LV�LQFUHPHQWHG�E\�RQH�IRU�HDFK�VXFFHVVIXO�UHIUHVK�
F\FOH��QRW�IRU�HDFK�UHIUHVK��7KXV��LQGHSHQGHQW�RI�WKH�QXPEHU�RI�
PLVVHG�UHIUHVK�UHTXHVWV��HDFK�UHIUHVK�EXV�F\FOH�XVHV�D�UHIUHVK�DGGUHVV�
LQFUHPHQWHG�E\�RQH�IURP�WKDW�RI�WKH�SUHYLRXV�UHIUHVK�EXV�F\FOHV�
80�����������
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'LUHFW�0HPRU\�$FFHVV

,1752'8&7,21

7KLV�FKDSWHU�GHVFULEHV�WKH�'LUHFW�0HPRU\�$FFHVV��'0$��FKDQQHOV�RI�WKH�
=������=������WKHLU�FKDUDFWHULVWLFV��RSHUDWLRQ��DQG�SURJUDPPLQJ�

'0$�29(59,(:

7KH�=������=������LQFOXGHV�D�WZR�FKDQQHO�'0$�FRQWUROOHU�ZKLFK�
VXSSRUWV�KLJK�VSHHG�GDWD�WUDQVIHU�

&RPPRQ�&DSDELOLWLHV

%RWK�FKDQQHOV��&KDQQHO���DQG�&KDQQHO����KDYH�WKH�IROORZLQJ�FDSDELOLWLHV�

0HPRU\�$GGUHVV�6SDFH

0HPRU\�VRXUFH�DQG�GHVWLQDWLRQ�DGGUHVVHV�PD\�EH�GLUHFWO\�VSHFLILHG�
DQ\ZKHUH�ZLWKLQ�WKH������.%�SK\VLFDO�DGGUHVV�VSDFH�XVLQJ����ELW�VRXUFH�
DQG�GHVWLQDWLRQ�PHPRU\�DGGUHVVHV��,Q�DGGLWLRQ��PHPRU\�WUDQVIHUV�FDQ�
DUELWUDULO\�FURVV����.%�SK\VLFDO�DGGUHVV�ERXQGDULHV�ZLWKRXW�&38�
LQWHUYHQWLRQ�

,�2�$GGUHVV�6SDFH

,�2�VRXUFH�DQG�GHVWLQDWLRQ�DGGUHVVHV�PD\�EH�GLUHFWO\�VSHFLILHG�DQ\ZKHUH�
ZLWKLQ�WKH����.%�,�2�DGGUHVV�VSDFH�����ELW�VRXUFH�DQG�GHVWLQDWLRQ�,�2�
DGGUHVVHV��
80�����������
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7UDQVIHU�/HQJWK

8S�WR����.%�PD\�EH�WUDQVIHUUHG�EDVHG�RQ�D����ELW�E\WH�FRXQW�UHJLVWHU�

5HTXHVW�+DQGVKDNLQJ

7UDQVIHUV�LQYROYLQJ�DQ�,�2�GHYLFH�DUH�FRQWUROOHG�E\�D�5HTXHVW�OLQH�IURP�
WKH�GHYLFH��LQGLFDWLQJ�GDWD�DYDLODEOH�IURP�DQ�,QSXW�6RXUFH�GHYLFH�RU�GDWD�
UHTXHVW�IURP�DQ�2XWSXW�'HVWLQDWLRQ�GHYLFH��5HTXHVWV�PD\�EH�LQWHUQDOO\�
URXWHG�WR�ERWK�'0$�FKDQQHOV�IURP�WKH�(6&&��$6&,V��%LGLUHFWLRQDO�
&HQWURQLFV�FRQWUROOHU�RU�IURP�DQ�H[WHUQDO�GHYLFH�RQ�WKH�7OUT�'5(4�SLQ�

5HTXHVWV�IURP�,QSXW�6RXUFH�GHYLFHV�DUH�W\SLFDOO\�SURJUDPPHG�DV�/HYHO�
VHQVLWLYH�EHFDXVH�WKHVH�GHYLFHV�KDYH�D�UHODWLYHO\�ORQJ�WLPH�WR�XSGDWH�WKHLU�
UHTXHVW�VLJQDO�DIWHU�WKH�'0$�FKDQQHO�UHDGV�GDWD�IURP�WKHP�

5HTXHVWV�IURP�2XWSXW�'HVWLQDWLRQ�GHYLFHV�DUH�W\SLFDOO\�SURJUDPPHG�DV�
(GJH�VHQVLWLYH��EHFDXVH�VXFK�GHYLFHV�KDYH�PXFK�OHVV�WLPH�WR�XSGDWH�WKHLU�
UHTXHVW�VLJQDO�IURP�WKH�VWDUW�RI�WKH�F\FOH�LQ�ZKLFK�WKH�'0$�FRQWUROOHU�
ZULWHV�GDWD�WR�WKHP�

7UDQVIHU�5DWH

$�E\WH�WUDQVIHU�PD\�RFFXU�HYHU\�VL[�FORFN�F\FOHV��:DLW�VWDWHV�PD\�EH�
LQVHUWHG�LQ�'0$�F\FOHV�IRU�VORZ�PHPRU\�RU�,�2�GHYLFHV�

&KDQQHO�&RPSOHWH�,QWHUUXSW

(DFK�'0$�FKDQQHO�PD\�UHTXHVW�DQ�LQWHUUXSW�ZKHQ�WKH�WUDQVIHU�RI�WKH�
SURJUDPPHG�E\WH�FRXQW�LV�FRPSOHWH�

$OWHUQDWLQJ�&KDQQHO�&DSDELOLW\

:KHQ�ERWK�FKDQQHOV�DUH�SURJUDPPHG�WR�VHUYLFH�WKH�VDPH�KLJK�VSHHG�
GHYLFH��VSHFLDO�UHTXHVW�URXWLQJ�ORJLF�PD\�EH�LQYRNHG��7KH�ORJLF�HQDEOHV�
80�����������
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WKH�SURFHVVRU�VRIWZDUH�WR�ORDG�D�QHZ�EXIIHU�DGGUHVV�DQG�E\WH�FRXQW�LQWR�
RQH�FKDQQHO�ZKLOH�WKH�RWKHU�FKDQQHO�FRQWLQXHV�LWV�DFWLYLW\��7KLV�
PHWKRGRORJ\�SURYLGHV�WKH�HIILFLHQF\�UHTXLUHG�IRU�KDQGOLQJ�IDVW��
GHPDQGLQJ�,�2�GHYLFHV�

&KDQQHO���8QLTXH�&DSDELOLWLHV

&KDQQHO���PD\�SHUIRUP�VHYHUDO�W\SHV�RI�GDWD�WUDQVIHUV�

• 0HPRU\�WR�PHPRU\

• 0HPRU\�WR�,�2

• ,�2�WR�PHPRU\

• 0HPRU\�WR�PHPRU\�PDSSHG�,�2

± 7KHVH�WUDQVIHUV�PD\�LQFOXGH�D�PHPRU\�DGGUHVV�LQFUHPHQW��
GHFUHPHQW��RU�QR�FKDQJH

± %XUVW�RU�F\FOH�VWHDO�PHPRU\�WR�PHPRU\�WUDQVIHUV

± &KDQQHO���WUDQVIHUV�KDYH�KLJKHU�SULRULW\�WKDQ�'0$&�&KDQQHO���
WUDQVIHUV

&KDQQHO���8QLTXH�&DSDELOLWLHV

&KDQQHO���PD\�SHUIRUP�PHPRU\�WR�,�2�DQG�,�2�WR�PHPRU\�WUDQVIHUV��
7KHVH�WUDQVIHUV�PD\�LQFOXGH�D�PHPRU\�DGGUHVV�LQFUHPHQW�RU�GHFUHPHQW�

'0$&�5HJLVWHUV

(DFK�'0$�FKDQQHO�LQFOXGHV�WZRDGGUHVV�UHJLVWHUV�DQG�RQH�E\WH�FRXQW�
UHJLVWHU�

7KH�&KDQQHO���UHJLVWHUV�DUH�WKH�6RXUFH�$GGUHVV�5HJLVWHU��SAR0���WKH�
'HVWLQDWLRQ�$GGUHVV�5HJLVWHU��DAR0���DQG�WKH�%\WH�&RXQW�5HJLVWHU�
�BCR0��
80�����������
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7KH�&KDQQHO���UHJLVWHUV�DUH�WKH�0HPRU\�$GGUHVV�5HJLVWHU��MAR1���,�2�
$GGUHVV�5HJLVWHU��IAR1���DQG�WKH�%\WH�&RXQW�5HJLVWHU��BCR1��

SAR0��DAR0��MAR0��DQG�IAR1�DUH�HDFK�FRPSRVHG�RI�WKUHH�UHJLVWHUV�ZKLFK�
DUH�FDOOHG�xxRnB��xxRnH��DQG�xxRnL��xxRnB�FRQWDLQV�WKH�PRVW�
VLJQLILFDQW�ELWV�DQG�xxRnL�WKH�OHDVW�VLJQLILFDQW�ELWV�

7KH�WZR�FKDQQHOV�VKDUH�WKH�'0$�6WDWXV�5HJLVWHU��DSTAT���WKH�'0$�
0RGH�5HJLVWHU��DMODE���DQG�WKH�'0$�&RQWURO�5HJLVWHU��DCNTL��

'0$&�%/2&.�',$*5$0

�

)LJXUH���� '0$�%ORFN�'LDJUDP

,QWHUQDO�$GGUHVV�'DWD�%XV

'0$�6RXUFH�$GGUHVV
5HJLVWHU�FK����6$5������

'0$�'HVWLQDWLRQ�$GGUHVV
5HJLVWHU�FK����'$5������

'0$�%\WH�&RXQW

'0$�6WDWXV

'0$�&RQWURO

3ULRULW\�	

'0$�,�2�$GGUHVV
5HJLVWHU�FK����,$5������

'0$�%\WH�&RXQW
5HJLVWHU�FK����%&5������

5HJLVWHU�FK����%&5������

'0$�0HPRU\�$GGUHVV
5HJLVWHU�FK����0$5������

5HJLVWHU���'67$7����

'0$�0RGH
5HJLVWHU���'02'(����

'0$�:DLW�&RQWURO
5HJLVWHU���'&17/����

5HTXHVW
&RQWURO

,QFUHPHQWHU�'HFUHPHQWHU�����

&KDQQHO�(QG

%XV�	�&38
&RQWURO

,QWHUUXSW�5HTXHVW

7287�'5(4
(6&&�7[�5HTXHVW
(6&&�5[�5HTXHVW
$6&,��7[�5HTXHVW
$6&,��5[�5HTXHVW
$6&,��7[�5HTXHVW
$6&,��5[�5HTXHVW
%LGLUHFWLRQDO
&HQWURQLFV�5HTXHVW
80�����������
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'0$&�5(*,67(5�'(6&5,37,21

'0$�6RXUFH�$GGUHVV�5HJLVWHU

7KH�'0$�6RXUFH�$GGUHVV�5HJLVWHU��SAR0��20H�WR�22H��VSHFLILHV�WKH�
SK\VLFDO�VRXUFH�DGGUHVV�IRU�&KDQQHO���WUDQVIHUV��7KH�UHJLVWHU�FRQWDLQV����
ELWV�DQG�FDQ�VSHFLI\�XS�WR������.%�PHPRU\�DGGUHVVHV�RU�XS�WR����.%�,�2�
DGGUHVVHV��&KDQQHO���VRXUFH�FDQ�EH�PHPRU\��,�2��RU�PHPRU\�PDSSHG�,�2��
)RU�,�2��WKH�PRVW�VLJQLILFDQW�ELWV�RI�WKLV�UHJLVWHU�LGHQWLI\�WKH�5HTXHVW�
+DQGVKDNH�6LJQDO�IRU�&KDQQHO���

'0$�'HVWLQDWLRQ�$GGUHVV�5HJLVWHU�

7KH�'0$�'HVWLQDWLRQ�$GGUHVV�5HJLVWHU��DAR0��23H�WR�25H��VSHFLILHV�WKH�
SK\VLFDO�GHVWLQDWLRQ�DGGUHVV�IRU�&KDQQHO���WUDQVIHUV��7KH�UHJLVWHU�FRQWDLQV�
���ELWV�DQG�FDQ�VSHFLI\�PHPRU\�DGGUHVVHV�XS�WR������.%�RU�,�2�DGGUHVVHV�
XS�WR����.%��&KDQQHO���GHVWLQDWLRQ�FDQ�EH�PHPRU\��,�2��RU�PHPRU\�
PDSSHG�,�2��)RU�,�2��WKH�PRVW�VLJQLILFDQW�ELWV�RI�WKLV�UHJLVWHU�LGHQWLI\�WKH�
5HTXHVW�+DQGVKDNH�6LJQDO�IRU�&KDQQHO���

'0$�%\WH�&RXQW�5HJLVWHU�

7KH�'0$�%\WH�&RXQW�5HJLVWHU��BCR0��26H�WR�27H��VSHFLILHV�WKH�QXPEHU�
RI�E\WHV�WR�EH�WUDQVIHUUHG��7KLV�UHJLVWHU�FRQWDLQV����ELWV�DQG�PD\�VSHFLI\�
WUDQVIHUV�XS�WR����.%��:KHQ�RQH�E\WH�LV�WUDQVIHUUHG��WKH�UHJLVWHU�LV�
GHFUHPHQWHG�E\�1��,I n�E\WHV�PXVW�EH�WUDQVIHUUHG��WKH�YDOXH�n�PXVW�EH�
ORDGHG�LQWR�WKLV�UHJLVWHU�EHIRUH�WKH�'0$�RSHUDWLRQ�EHJLQV�

'0$�0HPRU\�$GGUHVV�5HJLVWHU�

7KH�'0$�0HPRU\�$GGUHVV�5HJLVWHU��MAR1��28H�WR�2AH��VSHFLILHV�WKH�
SK\VLFDO�PHPRU\�DGGUHVV�IRU�&KDQQHO���WUDQVIHUV��7KLV�UHJLVWHU�PD\�EH�
GHVWLQDWLRQ�RU�VRXUFH�PHPRU\�DGGUHVV��7KH�UHJLVWHU�FRQWDLQV����ELWV�DQG�
PD\�VSHFLI\�XS�WR������.%�PHPRU\�DGGUHVV�
80�����������
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'0$�,�2�$GGUHVV�5HJLVWHU�

7KH�'0$�,�2�$GGUHVV�5HJLVWHU��IAR1��2BH�WR�2DH��VSHFLILHV�WKH�,�2�
DGGUHVV�IRU�&KDQQHO���WUDQVIHUV��7KLV�UHJLVWHU�PD\�EH�GHVWLQDWLRQ�RU�VRXUFH�
,�2�DGGUHVV��7KH�UHJLVWHU�FRQWDLQV����ELWV�RI�,�2�DGGUHVV��LWV�PRVW�
VLJQLILFDQW�E\WH��IAR1B��LGHQWLILHV�WKH�5HTXHVW�+DQGVKDNH�6LJQDO�DQG�
FRQWUROV�WKH�$OWHUQDWLQJ�&KDQQHO�IHDWXUH��DQG�LV�GHVFULEHG�LQ�)LJXUH ���LQ�
WKH�³'0$�2SHUDWLRQ´�VHFWLRQ��$OO�ELWV�LQ�IAR1B�UHVHW�WR�0�
80�����������
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'0$�,�2�$GGUHVV�5HJLVWHU�0RVW�6LJQLILFDQW�%\WH�
5HJLVWHU��IAR1B: 2DH�

� � � � � � �

$OW( $OW) 5HVHUYHG
7OUT�
'5(4 5HT�6HO

� � � �

5�: 5�: 5�: 5�:

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXH 'HVFULSWLRQ

� $OW( 5�: � $OWHUQDWLQJ�&KDQQHO�(QDEOH
6HW�WKLV�ELW�WR�1�RQO\�ZKHQ�ERWK�'0$�FKDQQHOV�DUH�
SURJUDPPHG�IRU�WKH�VDPH�,�2�GHYLFH�
���$�channel-end�FRQGLWLRQ��E\WH�FRXQW�LV�0��RQ�&KDQQHO���
VHWV�%LW����$OW)���ZKLFK�WKHQ�URXWHV�WKH�GHYLFH¶V�5HTXHVW�
VLJQDO�WR�&KDQQHO���UDWKHU�WKDQ�&KDQQHO����6LPLODUO\��D�
FKDQQHO�HQG�FRQGLWLRQ�RQ�&KDQQHO���FOHDUV�%LW����$OW&���
ZKLFK�WKHQ�URXWHV�WKH�GHYLFH¶V�5HTXHVW�WR�&KDQQHO���UDWKHU�
WKDQ�&KDQQHO���

� $OW) 5�: � $OWHUQDWLQJ�&KDQQHO�6HOHFW
���:KHQ�%LW���$OW(��LV����WKH�5HTXHVW�VHOHFWHG�E\�6$5������
RU�'$5������LV�QRW�SUHVHQWHG�WR�&KDQQHO����EXW�&KDQQHO��¶V�
UHTXHVW�RSHUDWHV�QRUPDOO\��7KLV�ELW�PD\�ZULWWHQ�E\�WKH�XVHU¶V�
VRIWZDUH��EXW�D�ZULWH�LV�SHUIRUPHG�RQO\�ZKHQ�ERWK�FKDQQHOV�
DUH�VWRSSHG��ERWK�DE1�DQG�DE0�DUH�0���WR�VHOHFW�ZKLFK�
FKDQQHO�RSHUDWHV�ILUVW�
���:KHQ�%LW����$OW(��LV�1��WKH�5HTXHVW�VLJQDO�VHOHFWHG�E\�
%LWV������LV�QRW�SUHVHQWHG�WR�&KDQQHO����DQG�&KDQQHO��¶V�
5HTXHVW�RSHUDWHV�QRUPDOO\��
80�����������
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'0$�%\WH�&RXQW�5HJLVWHU

7KH�'0$�%\WH�&RXQW�5HJLVWHU��BCR1��2EH�WR�2FH��VSHFLILHV�WKH�QXPEHU�
RI�E\WHV�WR�EH�WUDQVIHUUHG��7KLV�UHJLVWHU�FRQWDLQV����ELWV�DQG�PD\�VSHFLI\�
XS�WR����.%�WUDQVIHUV��:KHQ�RQH�E\WH�LV�WUDQVIHUUHG��WKH�UHJLVWHU�LV�
GHFUHPHQWHG�E\�1�

'0$�6WDWXV�5HJLVWHU

7KH�'0$�6WDWXV�5HJLVWHU��DSTAT��LV�XVHG�WR�HQDEOH�DQG�GLVDEOH�'0$�
WUDQVIHU�DQ�'0$�WHUPLQDWLRQ�LQWHUUXSWV��DSTAT�DOVR�LQGLFDWHV�'0$�
WUDQVIHU�VWDWXV��LQ�RWKHU�ZRUGV��ZKHWKHU�'0$�WUDQVIHUV�KDV�EHHQ�
FRPSOHWHG�RU�DUH�LQ�SURJUHVV�

���� 5HVHUYHG � 5HVHUYHG
0XVW�EH���

� TOUT/
DREQ

5�: � 7OUT�'5(4�)XQFWLRQ�6HOHFW

���7KH�SLQ�FDUULHV�WKH�7OUT�RXWSXW�IURP�357�&KDQQHO���
���$V�5HVHW��WKH�7OUT�'5(4�SLQ�DFWV�DV�D�'5(4�,QSXW�

���� 5HT�6HO 5�: � &KDQQHO���5HTXHVW�6LJQDO�6HOHFW
7KHVH���ELWV�VHOHFW�ZKLFK�5HTXHVW�VLJQDO�LV�SUHVHQWHG�WR�
'0$�&KDQQHO���
�����([WHUQDO�7OUT�'5(4�
�����$6&,���5HTXHVW��7'5(�RU�5'5)�
�����$6&,���5HTXHVW��7'5(�RU�5'5)�
�����(6&&�5HTXHVW
�����%LGLUHFWLRQDO�&HQWURQLFV�5HTXHVW

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXH 'HVFULSWLRQ
80�����������
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'0$�6WDWXV�5HJLVWHU��DSTAT: 30H�

� � � � � � � �

'(� '(� DWE1 DWE0 ',(� ',(� 5HVHUYHG '0(

� � � � � � �

5�: 5�: : : 5�: 5�: 5

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� '(� 5�: � '0$�(QDEOH�&KDQQHO��
7R�SHUIRUP�D�VRIWZDUH�ZULWH�WR�'(���%LW����':(���PXVW�EH�
ZULWWHQ�DV�0�GXULQJ�WKH�VDPH�UHJLVWHU�:ULWH�DFFHVV��
���(QDEOHV�&KDQQHO���'0$�DQG�DXWRPDWLFDOO\�VHWV��'0(��
WR�1��:KHQ�D�'0$�WUDQVIHU�WHUPLQDWHV��BCR1�LV�0���'(��LV�
UHVHW�WR�0�E\�WKH�'0$&��
���'LVDEOHV�&KDQQHO���'0$��EXW�'0$�LV�UHVWDUWDEOH��

� '(� 5�: � '0$�(QDEOH�&KDQQHO��
7R�SHUIRUP�D�VRIWZDUH�ZULWH�WR�'(���%LW����':(���PXVW�EH�
ZULWWHQ�DV�0�GXULQJ�WKH�VDPH�UHJLVWHU�:ULWH�DFFHVV�
���(QDEOHV�&KDQQHO���'0$�DQG�DXWRPDWLFDOO\�VHWV��'0(��
WR�1��'(��LV�UHVHW�WR�0�E\�WKH�'0$&��
���'LVDEOHV�&KDQQHO���'0$��$�'0$�LQWHUUXSW�UHTXHVW�LV�
PDGH�WR�WKH�&38��

� DWE1 : � '(��%LW�:ULWH�(QDEOH
7R�ZULWH�WR�%LW����'(����':(��PXVW�EH�ZULWWHQ�DV�0�GXULQJ�
WKH�VDPH�DFFHVV��':(��DOZD\V�UHDGV�DV�1�

� DWE0 : � '(��%LW�:ULWH�(QDEOH
7R�ZULWH�WR�%LW����'(����':(��PXVW�EH�ZULWWHQ�DV�0�GXULQJ�
WKH�VDPH�DFFHVV��':(��DOZD\V�UHDGV�DV�1�
80�����������
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� ',(� 5�: � '0$�,QWHUUXSW�(QDEOH�&KDQQHO��
���7KH�WHUPLQDWLRQ�RI�&KDQQHO���'0$�WUDQVIHU��LQGLFDWHG�
ZKHQ�%LW����'(���LV�0��FDXVHV�D�&38�LQWHUUXSW�UHTXHVW�WR�EH�
JHQHUDWHG�
���7KH�&KDQQHO���'0$�WHUPLQDWLRQ�LQWHUUXSW�LV�GLVDEOHG��

� ',(� 5�: � '0$�,QWHUUXSW�(QDEOH�&KDQQHO��
���7KH�WHUPLQDWLRQ�RI�&KDQQHO���'0$�WUDQVIHU��LQGLFDWHG�
ZKHQ�%LW����'(���LV�0��FDXVHV�D�&38�LQWHUUXSW�UHTXHVW�WR�EH�
JHQHUDWHG�
���7KH�&KDQQHO���'0$�WHUPLQDWLRQ�LQWHUUXSW�LV�GLVDEOHG��

� 5HVHUYHG � 5HVHUYHG
0XVW�EH���

� '0( 5 � '0$�0DLQ�(QDEOH
$�'0$�RSHUDWLRQ�LV�RQO\�HQDEOHG�ZKHQ�WKH�FKDQQHO¶V�'(�
ELW��%LW����'(���IRU�&KDQQHO���IRU�%LW����'(���IRU�&KDQQHO����
DQG�WKH�'0(�ELW�DUH�ERWK�VHW�
:KHQ�10,�LQWHUUXSW�RFFXUV��'0(�LV�UHVHW�WR�0��WKXV�
GLVDEOLQJ�'0$�DFWLYLW\�GXULQJ�WKH�10,�LQWHUUXSW�VHUYLFH�
URXWLQH��7R�UHVWDUW��'0$��'(��DQG�RU�'(��DUH�1��HYHQ�LI�WKH�
FRQWHQWV�DUH�DOUHDG\�1���7KLV�VHTXHQFH�DXWRPDWLFDOO\�VHWV�
'0(�WR�1��DOORZLQJ�'0$�RSHUDWLRQV�WR�FRQWLQXH��'0(�
FDQQRW�EH�ZULWWHQ�GLUHFWO\��,W�LV�FOHDUHG�WR�0�E\�10,�RU�LQGL�
UHFWO\�VHW�WR�1�E\�VHWWLQJ�'(��DQG�RU�'(��WR�1�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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'0$�0RGH�5HJLVWHU

'02'(�LV�XVHG�WR�VHW�WKH�DGGUHVVLQJ�DQG�WUDQVIHU�PRGH�IRU�&KDQQHO���
�7DEOHV ��DQG����

'0$�0RGH�5HJLVWHU��DMODE: 31H�

� � � � � � � �

5HVHUYHG '0� '0� 60� 60� 002' 5HVHUYHG

� � � � �

5�: 5�: 5�: 5�: 5�:

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� 5HVHUYHG � 5HVHUYHG
0XVW�EH���

���� '0����
'0�

5�: � 'HVWLQDWLRQ�0RGH�&KDQQHO��
6SHFLILHV�ZKHWKHU�WKH�GHVWLQDWLRQ�IRU�&KDQQHO���WUDQVIHUV�LV�
PHPRU\�RU�,�2��DQG�ZKHWKHU�WKH�DGGUHVV�LV�LQFUHPHQWHG�RU�
GHFUHPHQWHG�IRU�HDFK�E\WH�WUDQVIHUUHG��9DOXHV�IRU�WKLV�ELW�DUH�
GHVFULEHG�LQ�7DEOH ��

���� 60����
60�

5�: � 6RXUFH�0RGH�&KDQQHO��
6SHFLILHV�ZKHWKHU�WKH�VRXUFH�IRU�&KDQQHO���WUDQVIHUV�LV�
PHPRU\�RU�,�2��DQG�ZKHWKHU�WKH�DGGUHVV�LV�LQFUHPHQWHG�RU�
GHFUHPHQWHG�IRU�HDFK�E\WH�WUDQVIHUUHG��9DOXHV�IRU�WKLV�ELW�DUH�
GHVFULEHG�LQ�7DEOH �
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� 002' : � 0HPRU\�0RGH�&KDQQHO��
:KHQ�&KDQQHO���LV�FRQILJXUHG�IRU�PHPRU\�WR�PHPRU\�WUDQV�
IHUV�WKHUH�LV�QR�5HTXHVW�+DQGVKDNH�6LJQDO�WR�FRQWURO�WKH�
WUDQVIHU�WLPLQJ��,QVWHDG��WZR�DXWRPDWLF�WUDQVIHU�WLPLQJ�PRGHV�
DUH�VHOHFWDEOH��%XUVW��002'�LV�1��DQG�&\FOH�6WHDO��002'�
LV�0���)RU�EXUVW�PHPRU\�WR�PHPRU\�WUDQVIHUV��WKH�'0$&�
FRQWUROV�WKH�EXV�FRQWLQXRXVO\�XQWLO�WKH�'0$�WUDQVIHU�
FRPSOHWHV��ZKHQ�WKH�E\WH�FRXQW�UHJLVWHU�UHDFKHV�0���,Q�&\FOH�
6WHDO�PRGH��WKH�&38�LV�JUDQWHG�RQH�F\FOH�IRU�HDFK�'0$�
E\WH�WUDQVIHU�F\FOH�XQWLO�WKH�WUDQVIHU�LV�FRPSOHWHG�
)RU�&KDQQHO���'0$�ZLWK�,�2�VRXUFH�RU�GHVWLQDWLRQ��WKH�
VHOHFWHG�5HTXHVW�VLJQDO�FRQWUROV�WKH�WUDQVIHU��DQG�002'�LV�
LJQRUHG��

� 5HVHUYHG � 5HVHUYHG
0XVW�EH���

7DEOH��� �$GGUHVVLQJ�0RGH�IRU�&KDQQHO��

'0� '0� 0HPRU\��,�2

$GGUHVV

,QFUHPHQW�'HFUHPHQW

� � 0HPRU\ ��
� � 0HPRU\ ±�
� � 0HPRU\ )L[HG
� � ,�2 )L[HG

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
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7DEOH ��GHVFULEHV�DOO�'0$�WUDQVIHU�PRGH�FRPELQDWLRQV�RI�'0���'0���
60���60���%HFDXVH�,�2�WR�,�2�WUDQVIHUV�DUH�QRW�LPSOHPHQWHG�����
FRPELQDWLRQV�DUH�DYDLODEOH�

7DEOH��� �7UDQVIHU�0RGH�IRU�&KDQQHO��

60� 60� 0HPRU\�,�2

0HPRU\

,QFUHPHQW�'HFUHPHQW

� � 0HPRU\ ��
� � 0HPRU\ ±�
� � 0HPRU\ )L[HG
� � ,�2 )L[HG

7DEOH��� �'0$�7UDQVIHU�0RGH�&RPELQDWLRQV

'0� '0� 60� 60� 7UDQVIHU�0RGH

$GGUHVV

,QFUHPHQW�'HFUHPHQW

� � � � 0HPRU\�WR�0HPRU\ 6$5�����'$5���
� � � � 0HPRU\�WR�0HPRU\ 6$5�±���'$5���
� � � � 0HPRU\�WR�0HPRU\ 6$5��IL[HG��'$5���
� � � � ,�2�WR�0HPRU\ 6$5��IL[HG��'$5���
� � � � 0HPRU\�WR�0HPRU\ 6$5�����'$5�±�
� � � � 0HPRU\�WR�0HPRU\ 6$5�±���'$5�±�
� � � � 0HPRU\�WR�0HPRU\ 6$5��IL[HG��'$5�±�
� � � � ,�2�WR�0HPRU\ 6$5��IL[HG��'$5�±�
� � � � 0HPRU\�WR�0HPRU\ 6$5�����'$5��IL[HG
� � � � 0HPRU\�WR�0HPRU\ 6$5�±���'$5��IL[HG
� � � � 5HVHUYHG
� � � � 5HVHUYHG
� � � � 0HPRU\�WR�,�2 6$5�����'$5��IL[HG

7KH��LQGLFDWHV�WKDW�PHPRU\�PDSSHG�,�2�LV�LQFOXGHG�
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'0$�:DLW�&RQWURO�5HJLVWHU

'&17/�FRQWUROV�WKH�LQVHUWLRQ�RI�:DLW�VWDWHV�LQWR�'0$&�DQG�&38�
DFFHVVHV�RI�PHPRU\�RU�,�2��$OVR��LW�GHILQHV�WKH�5HTXHVW�VLJQDO�IRU�HDFK�
FKDQQHO�DV�/HYHO�RU�(GJH�VHQVH��'&17/�DOVR�VHWV�WKH�'0$�WUDQVIHU�
PRGH�IRU�&KDQQHO����GHVFULEHG�LQ�7DEOH ���ZKLFK�LV�OLPLWHG�WR�PHPRU\�,�2�
WUDQVIHUV�

� � � � 0HPRU\�WR�,�2 6$5�±���'$5��IL[HG
� � � � 5HVHUYHG
� � � � 5HVHUYHG

7DEOH��� �'0$�7UDQVIHU�0RGH�&RPELQDWLRQV

'0� '0� 60� 60� 7UDQVIHU�0RGH

$GGUHVV

,QFUHPHQW�'HFUHPHQW

7KH��LQGLFDWHV�WKDW�PHPRU\�PDSSHG�,�2�LV�LQFOXGHG�
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'0$�:DLW &RQWURO�5HJLVWHU��DCNTL: 32H�

� � � � � � � �

0:,� 0:,� ,:,� ,:,� '06� '06� ',0� ',0�

� � � � � � � �

5�: 5�: 5�: 5�: 5�: 5�: 5�: 5�:

%LW
1XPEH
U )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� 0:,����
0:,�

5�: � 0HPRU\�:DLW�,QVHUWLRQ
6SHFLILHV�WKH�QXPEHU�RI�:DLW�VWDWHV�LQWURGXFHG�LQWR�&38�DQG�
'0$&�PHPRU\�DFFHVV�F\FOHV��6HH�WKH�³:DLW�6WDWH�*HQHUD�
WLRQ´�VHFWLRQ�IRU�GHWDLOV�

���� ,:,����
,:,�

5�: � ,�2�:DLW�,QVHUWLRQ
6SHFLILHV�WKH�QXPEHU�RI�:DLW�VWDWHV�LQWURGXFHG�LQWR�&38�DQG�
'0$&�,�2�DFFHVV�F\FOHV��6HH�WKH�³:DLW�6WDWH�*HQHUDWLRQ´�
VHFWLRQ�IRU�GHWDLOV�
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���� '06����
'06�

5�: � '0$�5HTXHVW�6HQVH
6SHFLILHV�WKH�'0$�UHTXHVW�VHQVH�IRU�&KDQQHO���DQG�&KDQQHO�
���UHVSHFWLYHO\��
7\SLFDOO\��IRU�DQ�,QSXW�6RXUFH�GHYLFH��WKH�DVVRFLDWHG�'06�ELW�
LV�SURJUDPPHG�DV�0�IRU�/HYHO�VHQVH��7KH�GHYLFH�KDV�D�UHOD�
WLYHO\�ORQJ�WLPH�WR�XSGDWH�LWV�5HTXHVW�VLJQDO�DIWHU�WKH�'0$�
FKDQQHO�UHDGV�GDWD�IURP�LW�LQ�WKH�ILUVW�RI�WKH�WZR�PDFKLQH�
F\FOHV�LQYROYHG�LQ�WUDQVIHUULQJ�D�E\WH�
$Q�2XWSXW�'HVWLQDWLRQ�GHYLFH�KDV�PXFK�OHVV�WLPH�WR�XSGDWH�
LWV�5HTXHVW�VLJQDO��DIWHU�WKH�'0$�FKDQQHO�VWDUWV�D�:ULWH�RSHU�
DWLRQ�WR�LW��7KH�XSGDWH�RFFXUV�LQ�WKH�VHFRQG�RI�WZR�PDFKLQH�
F\FOHV�LQYROYHG�LQ�WUDQVIHUULQJ�D�E\WH��:LWK�=HUR�:DLW�VWDWH�,�
2�F\FOHV��ZKLFK�DSSO\�RQO\�WR�WKH�$6&,V��LW�LV�LPSRVVLEOH�IRU�
D�GHYLFH�WR�XSGDWH�LWV�5HTXHVW�VLJQDO�LQ�WLPH��DQG�(GJH�
VHQVLQJ�PXVW�EH�XVHG�
:LWK�RQH�:DLW�VWDWH�,�2�F\FOHV��WKH�IDVWHVW�SRVVLEOH�H[FHSW�IRU�
WKH�$6&,V���LW�LV�XQOLNHO\�WKDW�DQ�RXWSXW�GHYLFH�LV�DEOH�WR�
XSGDWH�LWV�5HTXHVW�LQ�WLPH��(GJH�VHQVH�LV�UHTXLUHG�IRU�RXWSXW�
WR�WKH�(6&&�DQG�%LGLUHFWLRQDO�&HQWURQLFV�FRQWUROOHU��DQG�LV�
UHFRPPHQGHG�IRU�([WHUQDO�2XWSXW�GHYLFHV�FRQQHFWHG�WR�
7OUT�'5(4�

:LWK�WZR�RU�PRUH�:DLW�VWDWHV�LQ�,�2�F\FOHV��([WHUQDO�2XWSXW�
GHYLFHV�RQ�7OUT�'5(4�PD\�XVH�(GJH�RU�/HYHO�VHQVH�
GHSHQGLQJ�RQ�WKHLU�FKDUDFWHULVWLFV��(GJH�VHQVH�LV�VWLOO�UHFRP�
PHQGHG�IRU�RXWSXW�RQ�WKH�(6&&�DQG�%LGLUHFWLRQDO�&HQWURQLFV�
FRQWUROOHU�
���7KH�,QSXW�LV�(GJH�VHQVH�
���7KH�,QSXW�LV�/HYHO�VHQVH�

���� ',0����
',0�

5�: � '0$�&KDQQHO���,�2�DQG�0HPRU\�0RGH
6SHFLILHV�WKH�VRXUFH��GHVWLQDWLRQ��DQG�DGGUHVV�IRU�&KDQQHO���
PHPRU\�WR�IURP�,�2�WUDQVIHU�PRGHV��

%LW
1XPEH
U )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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'0$�23(5$7,21

7KLV�VHFWLRQ�GLVFXVVHV�WKH�YDULRXV�RSHUDWLQJ�PRGHV�RI�'0$�&KDQQHOV���
DQG���

0HPRU\�WR�0HPRU\�

)RU�PHPRU\�WR�PHPRU\�WUDQVIHUV��QR�5HTXHVW�VLJQDO�JRYHUQV�'0$�
WUDQVIHU�WLPLQJ��5DWKHU��WKH�'0$�RSHUDWLRQ�LV�WLPHG�LQ�RQH�RI�WZR�
SURJUDPPDEOH�PRGHV���%XUVW�RU�&\FOH�6WHDO��,Q�ERWK�PRGHV��WKH�'0$�
RSHUDWLRQ�DXWRPDWLFDOO\�SURFHHGV�XQWLO�WKH�E\WH�FRXQW�LQ�%&5��KDV�EHHQ�
GHFUHPHQWHG�WR�0�

,Q�%XUVW�PRGH��WKH�'0$�RSHUDWLRQ�SURFHHGV�XQWLO�WHUPLQDWLRQ��,Q�WKLV�
FDVH��WKH�&38�FDQQRW�SHUIRUP�DQ\�SURJUDP�H[HFXWLRQ�XQWLO�WKH�'0$�
RSHUDWLRQ�LV�FRPSOHWHG�

,Q�&\FOH�6WHDO�PRGH��'0$�DQG�&38�RSHUDWLRQ�DOWHUQDWHG�XQWLO�WKH�'0$�
LV�FRPSOHWHG��7KH�IROORZLQJ�VHTXHQFH�LV�UHSHDWHG�XQWLO�'0$�LV�
FRPSOHWHG�

�� ��&38�0DFKLQH�&\FOH

�� ��'0$�%\WH�5HDG

�� ��'0$�%\WH�:ULWH

7DEOH��� �'0$�7UDQVIHU�0RGH�IRU�&KDQQHO��

',0� '0,� 7UDQVIHU�0RGH

$GGUHVV

,QFUHPHQW�'HFUHPHQW

� � 0HPRU\�WR�,�2 0$5������,$5��IL[HG
� � 0HPRU\�WR�,�2 0$5�±���,$5��IL[HG
� � ,�2�WR�0HPRU\ ,$5��IL[HG��0$5�����
� � ,�2�WR�0HPRU\ ,$5��IL[HG��0$5��±�
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)LJXUH ���GHVFULEHV�&\FOH�6WHDO�PRGH�'0$�WLPLQJ�

)LJXUH���� '0$�7LPLQJ�&\FOH�6WHDO�0RGH

7R�LQLWLDWH�PHPRU\�WR�PHPRU\�'0$�WUDQVIHU�IRU�&KDQQHO����SHUIRUP�WKH�
IROORZLQJ�RSHUDWLRQV�

�� /RDG�WKH�PHPRU\�VRXUFH�DQG�GHVWLQDWLRQ�DGGUHVVHV�LQWR�SAR0�DQG�
DAR0�

7� 7� 7� 7� 7� 7� 7� 7� 7� 7� 7�

3KL

$GGUHVV

05(4

5'

:5

&38�&\FOH

7� 7� 7�

'$7$

&38�&\FOH
3UHYLRXV
'0$�&\FOH '0$�&\FOH��WUDQVIHU���E\WH� '0$�&\FOH

/'�J�P 5HDG�'DWD

6RXUFH�0HPRU\
$GGUHVV

'HVWLQDWLRQ
0HPRU\�$GGUHVV

/'�J�P
2SHUDQG�$GGUHVV

:ULWH�'DWD P

/'�J�P
2SHUDQG�$GGUHVV
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�� 6SHFLI\�PHPRU\�WR�0HPRU\�PRGH�DQG�$GGUHVV�,QFUHPHQW�
'HFUHPHQW�LQ�WKH�60���60���'0��DQG�'0��ELWV�RI�DMODE�

�� /RDG�WKH�QXPEHU�RI�E\WHV�WR�WUDQVIHU�LQWR�%&5��

�� 6SHFLI\�%XUVW�RU�&\FOH�6WHDO�PRGH�LQ�WKH�002'�ELW�RI�DCNTL�

�� 3URJUDP�%LW����DE0��DV�1��ZLWK�%LW���':(��ZULWWHQ�DV�0�LQ�WKH�VDPH�
DFFHVV��LQ�DSTAT��,I�DQ�LQWHUUXSW�LV�UHTXLUHG�DIWHU�WKH�SURJUDPPHG�
E\WH�FRXQW�KDV�EHHQ�WUDQVIHUUHG��VHW�%LW����DIE0��WR�1�LQ�WKH�VDPH�
ZULWH�WR�DSTAT��7KH�'0$�RSHUDWLRQ�VWDUWV�RQH�PDFKLQH�F\FOH�ODWHU�

0HPRU\�0DSSHG�,�2�

)RU�PHPRU\�WR�IURP�PHPRU\�PDSSHG�,�2��D�5HTXHVW�VLJQDO�FRQWUROV�
'0$�RSHUDWLRQ��7KH�'0$�FKDQQHOV�PD\�EH�SURJUDPPHG�WR�XVH�WKLV�
5HTXHVW�LQ�D�/HYHO��RU�(GJH�6HQVLWLYH�0RGH�

:KHQ�/HYHO�VHQVH�LV�SURJUDPPHG��'0$�RSHUDWLRQ�LV�WULJJHUHG�ZKHQ�WKH�
5HTXHVW�OLQH��VXFK�DV��7OUT�'5(4��LV�VDPSOHG�/RZ��$V�GHSLFWHG�LQ�
)LJXUH ����WKH�5HTXHVW�OLQH�LV�VDPSOHG�DJDLQ�DW�WKH�5LVLQJ�HGJH�RI���WKDW�
EHJLQV�WKH�VHFRQG�ODVW�FORFN�F\FOH�RI�WKH�PDFKLQH�F\FOH�WKDW�ZULWHV�WKH�
GDWD�E\WH�WR�WKH�GHVWLQDWLRQ��,I�WKH�5HTXHVW�LV�ORZ�DW�WKDW�WLPH��DV�LQ�
)LJXUH ����'0$�RSHUDWLRQ�FRQWLQXHV�IRU�DQRWKHU�E\WH��,I�WKH�5HTXHVW�LV�
+LJK�DW�WKDW�WLPH��WKH�'0$�FKDQQHO�UHOLQTXLVKHV�XVH�RI�WKH�EXV�DIWHU�WKH�
FXUUHQW�:ULWH�RSHUDWLRQ�
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)LJXUH���� &38�2SHUDWLRQ�DQG�'0$�2SHUDWLRQ�:LWK�/HYHO�6HQVH�5HTXHVW

:KHQ�(GJH�VHQVH�LV�SURJUDPPHG��'0$�RSHUDWLRQ�LV�WULJJHUHG�E\�D�
)DOOLQJ�HGJH�RQ�WKH�5HTXHVW�OLQH��7OUT�'5(4�RU�5HTXHVW�IURP�DQ�$6&,��
(6&&�RU�WKH�%LGLUHFWLRQDO�&HQWURQLFV�FRQWUROOHU���,I�DQRWKHU�)DOOLQJ�HGJH�
LV�GHWHFWHG�EHIRUH�WKH�5LVLQJ�HGJH�RI�f�DW�WKH�VWDUW�RI�WKH�VHFRQG�ODVW�FORFN�
F\FOH�RI�WKH�PDFKLQH�F\FOH�WKDW�ZULWHV�WKH�GDWD�WR�WKH�GHVWLQDWLRQ��'0$�
RSHUDWLRQ�FRQWLQXHV�IRU�DQRWKHU�E\WH��,I�QRW��DV�LQ�)LJXUH ����WKH�'0$�
FKDQQHO�UHOLQTXLVKHV�XVH�RI�WKH�EXV�DIWHU�WKH�:ULWH�RSHUDWLRQ��'0$�
RSHUDWLRQ�E\�WKH�FKDQQHO�LV�WULJJHUHG�DJDLQ�ZKHQ�D�)DOOLQJ�HGJH�RQ�WKH�
5HTXHVW�OLQH�SUHFHGHV�WKH�5LVLQJ�HGJH�RI�f�DW�WKH�VWDUW�RI�WKH�VHFRQG�ODVW�
FORFN�F\FOH�LQ�D�PDFKLQH�F\FOH�

7: 7� 7� 7� 7� 7� 7� 7� 7� 7: 7�

&38�0DFKLQH

7� 7: 7�

5HTXHVW

'0$�:ULWH'0$�:ULWH '0$�5HDG '0$�5HDG

7: 7�

��

�� 5HTXHVW�LV�VDPSOHG�DW�

����

&\FOH &\FOH &\FOH &\FOH��,�2� &\FOH

3KL
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)LJXUH���� &38�2SHUDWLRQ�DQG�'0$�2SHUDWLRQ�:LWK�(GJH�6HQVH�5HTXHVW

7R�LQLWLDWH�D�PHPRU\�WR�IURP�PDSSHG�,�2��'0$�WUDQVIHU�IRU�&KDQQHO����
LQFOXGLQJ�'0$�WUDQVIHUV�ZLWK�DQ�$6&,��(6&&�RU�%LGLUHFWLRQDO�
&HQWURQLFV�&RQWUROOHU��SHUIRUP�WKH�IROORZLQJ�RSHUDWLRQV�

�� /RDG�WKH�PHPRU\�DQG�,�2�RU�PHPRU\�PDSSHG�,�2�VRXUFH�DQG�
GHVWLQDWLRQ�DGGUHVVHV�LQWR�SAR0�DQG�DAR0��,�2�DGGUHVVHV��QRW�
PHPRU\�PDSSHG�,�2��DUH�OLPLWHG�WR����ELWV��$����$����)RU�DQ�,�2�
VRXUFH�RU�GHVWLQDWLRQ��SURJUDP�$�������WR�VHOHFW�WKH�5HTXHVW�VLJQDO�
WKDW�FRQWUROV�WKH�RSHUDWLRQ��DV�GHVFULEHG�LQ�7DEOH ����)RU�PHPRU\�
PDSSHG�,�2��7OUT�'5(4�LV�DXWRPDWLFDOO\�VHOHFWHG�DV�WKH�5HTXHVW�
VLJQDO��

�� 6SHFLI\�PHPRU\�WR�IURP�,�2�RU�PHPRU\�WR�IURP�PHPRU\�PDSSHG�,�2�
0RGH�DQG�$GGUHVV�,QFUHPHQW�
'HFUHPHQW�LQ�WKH�60���60���'0��DQG�'0��ELWV�RI�DMODE�

�� /RDG�WKH�QXPEHU�RI�E\WHV�WR�WUDQVIHU�LQWR�BCR0�

�� 6SHFLI\�ZKHWKHU�WKH�5HTXHVW�OLQH�LV�(GJH�RU�/HYHO�VHQVH�E\�
SURJUDPPLQJ�WKH�'06��ELW�RI�DCNTL�

�� (QDEOH�RU�GLVDEOH�'0$�WHUPLQDWLRQ�LQWHUUXSW�ZLWK�WKH�',(��ELW�LQ�
DSTAT�

7� 7� 7� 7� 7� 7� 7� 7� 7� 7� 7�

&38�0DFKLQH

7: 7� 7�

HTXHVW

'0$�:ULWH�&\FOH'0$�:ULWH '0$�5HDG

7:

�� �� ��

�� 5HTXHVW�LV�VDPSOHG�DW�

��

&38�0DFKLQH

3KL

&\FOH&\FOH &\FOH &\FOH
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�� 3URJUDP�'(��WR�1�DQG�':(��WR�0�LQ�WKH�VDPH�DFFHVV��LQ�DSTAT���
'0$�RSHUDWLRQ�WKHQ�EHJLQV�XQGHU�WKH�FRQWURO�RI�WKH�5HTXHVW�VLJQDO�

�� )RU�DQ�(GJH�VHQVHG�5HTXHVW�OLQH�IURP�D�GHVWLQDWLRQ�GHYLFH��LI�WKH�
5HTXHVW�OLQH�ZDV�DVVHUWHG�EHIRUH�VWHS����ZULWH�RQH�E\WH�RI�GDWD�WR�WKH�
GHYLFH�XQGHU�SURJUDP�FRQWURO��VR�WKDW�WKH�5HTXHVW�OLQH�LV�QHJDWHG��
5HIHU�WR�7DEOH ��

7DEOH��� �'0$�6RXUFH�7UDQVIHU�5HTXHVW

6$5�� 6$5�� 6$5�� '0$�7UDQVIHU�5HTXHVW (GJH�/HYHO�6HQVH

� � � 7OUT�'5(4 /HYHO�UHFRPPHQGHG
� � � $6&,��5'5) /HYHO
� � � $6&,��5'5) /HYHO
� � � (6&&�5[ /HYHO
� � [ 5HVHUYHG
� [ � 5HVHUYHG
� � � %LGLUHFWLRQDO�&HQWURQLFV�,QSXW (LWKHU

7DEOH��� �'0$�'HVWLQDWLRQ�7UDQVIHU�5HTXHVW

'$5�� '$5�� '$5�� '0$�7UDQVIHU�5HTXHVW (GJH�/HYHO�6HQVH

� � � 7OUT�'5(4 (GJH�UHFRPPHQGHG
� � � $6&,��7'5) (GJH
� � � $6&,��7'5) (GJH
� � � (6&&�7[ (GJH
� � [ 5HVHUYHG��GR�QRW�SURJUDP
� [ � 5HVHUYHG��GR�QRW�SURJUDP
� � � %LGLUHFWLRQDO�&HQWURQLFV�RXWSXW (GJH
80�����������



=������=�����
8VHU�0DQXDO

���
&KDQQHO���'0$�

'0$&�&KDQQHO���SHUIRUPV�PHPRU\�WR�IURP�,�2�WUDQVIHUV��([FHSW�IRU�
GLIIHUHQW�UHJLVWHUV�DQG�VWDWXV�FRQWURO�ELWV��RSHUDWLRQ�LV�VLPLODU�WR�WKDW�
GHVFULEHG�IRU�&KDQQHO���PHPRU\�WR�IURP�,�2�'0$�

7R�LQLWLDWH�'0$�&KDQQHO���PHPRU\�WR�IURP�,�2�WUDQVIHU�LQFOXGLQJ�'0$�
WUDQVIHUV�ZLWK�DQ�$6&,��(6&&�RU�%LGLUHFWLRQDO�&HQWURQLFV�FRQWUROOHU��
SHUIRUP�WKH�IROORZLQJ�RSHUDWLRQV�

�� /RDG�WKH�PHPRU\�DGGUHVV�����ELWV��LQWR�MAR1�

�� /RDG�WKH�,�2�DGGUHVV�����ELWV��LQWR�WKH�OHDVW��VLJQLILFDQW����ELWV�RI�
IAR1�

�� 3URJUDP�WKH���OHDVW�VLJQLILFDQW�ELWV�RI�IAR1B��ZKLFK�FRUUHVSRQGV�WR�
$����$���LI�IAR1�KROGV�D�PHPRU\�DGGUHVV��WR�VHOHFW�WKH�5HTXHVW�OLQH�
WKDW�FRQWUROV�WKH�WUDQVIHU��7KHVH�ELWV�DUH�HQFRGHG�DV�GHSLFWHG�LQ�
7DEOH ��IRU�&KDQQHO���

�� 3URJUDP�WKH�6RXUFH�'HVWLQDWLRQ�DQG�$GGUHVV�,QFUHPHQW�'HFUHPHQW�
PRGH�XVLQJ�%LW����',0���DQG�%LW����',0���LQ�DCNTL�

�� 6SHFLI\�ZKHWKHU�WKH�5HTXHVW�VLJQDO�LV�/HYHO�RU�(GJH�VHQVH�LQ�%LW���
�'06���LQ�DCNTL��7KH�5HTXHVW�OLQH�LV�VDPSOHG�DV�GHVFULEHG�IRU�
&KDQQHO����DQG�WKH�VDPH�FRQVLGHUDWLRQV�GHVFULEHG�SUHYLRXVO\�DSSO\�WR�
WKLV�FKRLFH�

�� (QDEOH�RU�GLVDEOH�'0$�WHUPLQDWLRQ�LQWHUUXSW�ZLWK�%LW����',(���LQ�
DSTAT�

�� 3URJUDP�%LW����'(���WR�1�DQG�%LW����':(���WR�0�LQ�WKH�VDPH�DFFHVV�
LQ�DSTAT��7KH�'0$�RSHUDWLRQ�WKHQ�EHJLQV�XQGHU�WKH�FRQWURO�RI�WKH�
5HTXHVW�VLJQDO�

�� )RU�DQ�(GJH�VHQVHG�5HTXHVW�OLQH�IURP�D�GHVWLQDWLRQ�GHYLFH��LI�WKH�
5HTXHVW�OLQH�ZDV�DVVHUWHG�EHIRUH�VWHS����ZULWH�RQH�E\WH�RI�GDWD�WR�WKH�
GHYLFH�XQGHU�SURJUDP�FRQWURO��VR�WKDW�WKH�5HTXHVW�OLQH�LV�QHJDWHG�
80�����������
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'0$�%XV�7LPLQJ�

:KHQ�PHPRU\��RU�PHPRU\�PDSSHG�,�2��LV�VSHFLILHG�DV�D�VRXUFH�RU�
GHVWLQDWLRQ��05(4�JRHV�/RZ�GXULQJ�WKH�PHPRU\�DFFHVV��:KHQ�,�2�LV�
VSHFLILHG�DV�D�VRXUFH�RU�GHVWLQDWLRQ��,254�JRHV�/RZ�GXULQJ�WKH�,�2�
DFFHVV�

:KHQ�,�2��DQG�PHPRU\�PDSSHG�,�2��LV�VSHFLILHG�DV�D�VRXUFH�RU�
GHVWLQDWLRQ��'0$�RSHUDWLRQ�LV�FRQWUROOHG�E\�WKH�5HTXHVW�VLJQDO�IURP�WKH�
,�2�GHYLFH��ZKLFK�PD\�EH�DQ�LQWHUQDO�VLJQDO�RU�WKH�7OUT�'5(4�SLQ�IURP�
DQ�H[WHUQDO�GHYLFH�

)RU�DFFHVVHV�WR�,�2�GHYLFHV�RWKHU�WKDQ�WKH�$6&,V��RQH�:DLW�VWDWH�LV�
DXWRPDWLFDOO\�LQVHUWHG��$GGLWLRQDO�:DLW�VWDWHV�PD\�EH�LQVHUWHG�E\�
SURJUDPPLQJ�WKH�RQ�FKLS�:DLW�VWDWH�JHQHUDWRU�RU��IRU�H[WHUQDO�GHYLFHV��E\�
XVLQJ�WKH�H[WHUQDO�:$,7�,QSXW��)RU�PHPRU\�PDSSHG�,�2�DFFHVVHV��WKH�
RQO\�DXWRPDWLF�:DLW�VWDWH�JHQHUDWLRQ�DYDLODEOH�LV�YLD�%LWV������RI�WKH�
WSGCS�

)RU�PHPRU\�WR�PHPRU\�WUDQVIHUV��&KDQQHO���RQO\��QR�5HTXHVW�VLJQDO�LV�
XVHG��$XWRPDWLF�'0$�WLPLQJ�LV�SURJUDPPHG�DV�HLWKHU�EXUVW�RU�F\FOH�
VWHDO�

:KHQ�D�'0$�PHPRU\�DGGUHVV�FDUU\�ERUURZ�EHWZHHQ�%LWV�$���DQG�$���
RU�WKH�DGGUHVV�EXV�RFFXUV��ZKHQ�FURVVLQJ�D����.%�ERXQGDU\���WKH�
PLQLPXP�EXV�F\FOH�LV�H[WHQGHG�WR���FORFNV�E\�DXWRPDWLF�LQVHUWLRQ�RI�RQH�
LQWHUQDO�FORFN�F\FOH�

'0$&�&KDQQHO�3ULRULW\�

,Q�FDVH�RI�VLPXOWDQHRXV�UHTXHVWV��&KDQQHO���KDV�SULRULW\�RYHU�&KDQQHO����
:KHQ�&KDQQHO���LV�SHUIRUPLQJ�D�PHPRU\�WR�IURP�PHPRU\�WUDQVIHU��
&KDQQHO���FDQQRW�RSHUDWH�XQWLO�WKH�&KDQQHO���RSHUDWLRQ�KDV�WHUPLQDWHG��,I�
&KDQQHO���LV�RSHUDWLQJ��&KDQQHO���FDQQRW�RSHUDWH�XQWLO�&KDQQHO���UHOHDVHV�
FRQWURO�RI�WKH�EXV�
80�����������
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'0$&�DQG�%865(4��%86$&.�

7KH�%865(4�DQG�%86$&.�,QSXWV�DOORZ�DQRWKHU�EXV�0DVWHU�WR�WDNH�
FRQWURO�RI�WKH�EXV��%865(4�DQG�%86$&.�KDYH�SULRULW\�RYHU�WKH�RQ�FKLS�
'0$&��DQG�VXVSHQG�'0$&�RSHUDWLRQ��7KH�'0$&�UHOHDVHV�WKH�EXV�WR�
WKH�H[WHUQDO�EXV�0DVWHU�EHWZHHQ�'0$&�PHPRU\�RU�,�2�DFFHVVHV��
%HFDXVH�D�VLQJOH�E\WH�'0$&�WUDQVIHU�UHTXLUHV�D�UHDG�DQG�D�:ULWH�F\FOH��LW�
LV�SRVVLEOH�IRU�WKH�'0$&�WR�EH�VXVSHQGHG�DIWHU�WKH�'0$&�UHDG��EXW�
EHIRUH�WKH�'0$&�ZULWH��:KHQ�WKH�H[WHUQDO�0DVWHU�UHOHDVHV�WKH�EXV�
�%865(4�+LJK���WKH�RQ�FKLS�'0$&�FRQWLQXHV�WKH�VXVSHQGHG�'0$�
RSHUDWLRQ�

'0$&�,QWHUQDO�,QWHUUXSWV�

)LJXUH ���LOOXVWUDWHV�WKH�LQWHUQDO�'0$�LQWHUUXSW�UHTXHVW�JHQHUDWLRQ�
FLUFXLW�

)LJXUH���� '0$�,QWHUUXSW�5HTXHVW�*HQHUDWLRQ

DSTAT�%LW����'(���DQG�%LW����'(���DUH�DXWRPDWLFDOO\�FOHDUHG�WR�0�DW�WKH�
FRPSOHWLRQ��E\WH�FRXQW�LV�0��RI�D�'0$�RSHUDWLRQ�IRU�&KDQQHO���DQG�
&KDQQHO����UHVSHFWLYHO\��7KH\�UHPDLQ�0�XQWLO�D�1�LV�ZULWWHQ��$�/HYHO�
VHQVLWLYH�LQWHUUXSW�RFFXUV�DQ\�WLPH�D�'(�ELW��%LW����'(���RU�%LW����'(���LV�

'(�

',(�

'(�

',(�

'0$�&K��

'0$�&K��

,QWHUUXSW�5HTXHVW

,QWHUUXSW�5HTXHVW

,()�
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0��WKH�FRUUHVSRQGLQJ�',(�ELW��%LW����',(���DQG�%LW����',(���LV�1��DQG�WKH�
&38�,()��IODJ�LV�1��7KHUHIRUH��WKH�'0$�WHUPLQDWLRQ�LQWHUUXSW�VHUYLFH�
URXWLQH�GLVDEOHV�IXUWKHU�'0$�LQWHUUXSWV�E\�SURJUDPPLQJ�WKH�FKDQQHO�',(�
ELW�WR�0��EHIRUH�HQDEOLQJ�&38�LQWHUUXSWV�E\�H[HFXWLQJ�DQ�IE�LQVWUXFWLRQ�WR�
VHW�,()��WR�1��$OWHUQDWLYHO\��DIWHU�UHORDGLQJ�WKH�'0$&�DGGUHVV�DQG�FRXQW�
UHJLVWHUV��VRIWZDUH�VHWV�WKH�',(�ELW�WR�1�WR�UHHQDEOH�WKH�FKDQQHO�LQWHUUXSW�
LQ�WKH�VDPH�LQVWUXFWLRQ�WKDW�UHHQDEOHV�'0$�RSHUDWLRQ�E\�SURJUDPPLQJ�
WKH�FKDQQHO�'(�ELW�WR�1�

'0$&�DQG�10,�

10,��XQOLNH�RWKHU�LQWHUUXSWV��DXWRPDWLFDOO\�GLVDEOHV�'0$&�RSHUDWLRQ�E\�
FOHDULQJ�WKH�%LW����'0(��LQ�DSTAT��7KXV��WKH�10,�LQWHUUXSW�VHUYLFH�
URXWLQH�PD\�UHVSRQG�WR�WLPH�FULWLFDO�HYHQWV�ZLWKRXW�GHOD\�GXH�WR�'0$&�
EXV�XVDJH��$OVR��10,�PD\�EH�XVHG�DV�DQ�H[WHUQDO�'0$�DERUW�LQSXW��LQ�
WKDW�ERWK�FKDQQHOV�DUH�VXVSHQGHG�E\�WKH�FOHDULQJ�RI�'0(��)LJXUH ���
LOOXVWUDWHV�10,�DQG�'0$�RSHUDWLRQ

,I�WKH�)DOOLQJ�HGJH�RI�10,�RFFXUV�EHIRUH�WKH�)DOOLQJ�FORFN�RI�WKH�VWDWH�
SULRU�WR�7���7��RU�7:��RI�D�'0$�:ULWH�F\FOH��WKH�'0$&�LV�VXVSHQGHG�
DQG�WKH�&38�VWDUWV�WKH�10,�UHVSRQVH�DW�WKH�HQG�RI�WKH�FXUUHQW�F\FOH�

)LJXUH���� 10,�DQG�'0$�2SHUDWLRQ

7� 7� 7� 7� 7� 7� 7�

10,

&38�0DFKLQH�&\FOH'0$�5HDG�&\FOH '0$�:ULWH�&\FOH

1RWH��'0(�LV����'0$�6WRS�

3KL
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:KHQ�VRIWZDUH�VHWV�D�%LW����'(���RU�%LW����'(���LQ�DMODE�WR�1��WKH�
FKDQQHO�FRUUHFWO\�UHVXPHV�RSHUDWLRQ�IURP�WKH�SRLQW�DW�ZKLFK�LW�ZDV�
VXVSHQGHG�E\�10,�

'0$&�DQG�5HVHW�

'XULQJ�5HVHW�WKH�ELWV�LQ�DSTAT��DMODE��DQG�DCNTL�DUH�LQLWLDOL]HG�DV�
VWDWHG�LQ�WKHLU�LQGLYLGXDO�UHJLVWHU�GHVFULSWLRQV��$Q\�'0$�RSHUDWLRQ�LQ�
SURJUHVV�LV�VWRSSHG��DOORZLQJ�WKH�&38�WR�XVH�WKH�EXV�WR�SHUIRUP�WKH�5HVHW�
VHTXHQFH��+RZHYHU��WKH�FRQWHQWV�RI�WKH�DGGUHVV�UHJLVWHUV��SAR��DAR0��
MAR1��DQG�IAR1��DQG�E\WH�FRXQW�UHJLVWHUV��BCR0��BCR1��FRQWHQWV�DUH�QRW�
FKDQJHG�GXULQJ�5HVHW�
80�����������
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$V\QFKURQRXV�6HULDO
&RPPXQLFDWLRQV�,QWHUIDFH

29(59,(:

7KH�=������=������RQ�FKLS�$V\QFKURQRXV�6HULDO�&RPPXQLFDWLRQV�
,QWHUIDFH��$6&,��FRQVLVWV�RI�WZR�LQGHSHQGHQW��IXOO�GXSOH[�VHULDO�FKDQQHOV��
7KH�$6&,�FKDQQHOV�FDQ�FRPPXQLFDWH�ZLWK�D�YDULHW\�RI�VWDQGDUG�8QLYHUVDO�
$V\QFKURQRXV�5HFHLYHU�7UDQVPLWWHUV��8$57V��LQFOXGLQJ�WKH�=�����6,2�
DQG�WKH�=�����6&&�

)HDWXUHV�

• (DFK�FKDQQHO�LV�LQGHSHQGHQWO\�SURJUDPPDEOH

• )XOO�'XSOH[�FRPPXQLFDWLRQ

• ���RU���%LW�GDWD�OHQJWK

• 3URJUDP�&RQWUROOHG��WK�GDWD�ELW�IRU�PXOWLSURFHVVRU�FRPPXQLFDWLRQ

• ��RU���6WRS�ELWV

• 2GG��(YHQ��1R�SDULW\

• 3DULW\��2YHUUXQ��)UDPLQJ�(UURU��DQG�%UHDN�GHWHFWLRQ

• 3URJUDPPDEOH�EDXG�UDWH�JHQHUDWRUV�IRU�HDFK�FKDQQHO

• 6SHHG�WR�����.E�SHU�VHFRQG��IRU�&38�IF� �������0+]�����PRGH��

• &KDQQHO���0RGHP�FRQWURO�VLJQDOV��'&'���&76��DQG�576�

• 3URJUDPPDEOH�LQWHUUXSW�FRQGLWLRQ�(QDEOH�DQG�'LVDEOH

• 2SHUDWLRQ�ZLWK�RQ�FKLS�'0$&

• ��&KDUDFWHU�5HFHLYH�),)2V
80�����������
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• ([WHUQDO�FORFN�LQSXW�RU�RXWSXW

• 'LYLGH�E\��������RU����&ORFNLQJ

• %UHDN�JHQHUDWLRQ�DQG�GHWHFWLRQ
80�����������
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$6&,�%/2&.�',$*5$0

)LJXUH���� $6&,�%ORFN�'LDJUDP

,QWHUQDO�$GGUHVV�'DWD�%XV

$6&,�7UDQVPLW�'DWD�5HJLVWHU
&K����7'5�

$6&,�7UDQVPLW�6KLIW�5HJLVWHU
&K���

$6&,�5HFHLYH�'DWD�),)2
&K����5'5�

$6&,�5HFHLYH�6KLIW�5HJLVWHU
&K���

$6&,�&RQWURO�5HJLVWHU�$
&K����&17/$��

$6&,�&RQWURO�5HJLVWHU�%
&K����&17/%��

$6&,�6WDWXV�5HJLVWHU
&K����67$7��

$6&,�([WHQVLRQ�&RQWURO�5HJLVWHU
&K����$6(;7��

$6&,�7LPH�&RQVWDQW�/RZ
&K����$67&�/�

$6&,�7LPH�&RQVWDQW�+LJK
&K����$67&�+

$6&,�6WDWXV�),)2
&K���

$6&,�7UDQVPLW�'DWD�5HJLVWHU
&K����7'5�

$6&,�7UDQVPLW�6KLIW�5HJLVWHU
&K���

$6&,�5HFHLYH�'DWD�),)2
&K����5'5�

$6&,�5HFHLYH�6KLIW�5HJLVWHU
&K���

$6&,�&RQWURO�5HJLVWHU�$
&K����&17/$�����

$6&,�&RQWURO�5HJLVWHU�%
&K����&17/%��

$6&,�6WDWXV�5HJLVWHU
&K����67$7��

$6&,�([WHQVLRQ�&RQWURO�5HJLVWHU
&K����$6(;7��

$6&,�7LPH�&RQVWDQW�/RZ
&K����$67&�/�

$6&,�7LPH�&RQVWDQW�+LJK
&K����$67&�+�

$6&,�6WDWXV�),)2
&K���

7;$�

5;$�

576�

&76�

'&'�

7;$�

5;$�

&76�

$6&,
&RQWURO

%DXG�5DWH
*HQHUDWRU��

%DXG�5DWH
*HQHUDWRU��

&.$�

&.$�

I

,QWHUUXSW�5HTXHVW

&.$�

1RWH��7KH��GHQRWHV�UHJLVWHUV�WKDW�DUH�QRW�SURJUDP�DFFHVVLEOH��
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$6&,�5(*,67(56

7KH�IROORZLQJ�UHJLVWHUV�DUH�QRW�SURJUDP�DFFHVVLEOH��7KH�LQIRUPDWLRQ�
FRQWDLQHG�LQ�WKLV�VHFWLRQ�LV�IRU�
UHIHUHQFH�RQO\

$6&,�7UDQVPLW�6KLIW�5HJLVWHUV�

7KH�$6&,�7UDQVPLW�5HJLVWHU����TSRO��DQG�$6&,�7UDQVPLW�6KLIW�5HJLVWHU�
���TSRI��UHFHLYHV�GDWD�IURP�WKH�$6&,�7UDQVPLW�'DWD�5HJLVWHU��TDR���'DWD�
LV�VKLIWHG�RXW�WR�WKH�7;$�SLQ��:KHQ�WUDQVPLVVLRQ�LV�FRPSOHWHG��WKH�QH[W�
E\WH��LI�DYDLODEOH��LV�DXWRPDWLFDOO\�ORDGHG�IURP�TDR�LQWR�TSR�DQG�WKH�QH[W�
WUDQVPLVVLRQ�VWDUWV��:KHQ�QR�GDWD�LV�DYDLODEOH�IRU�WUDQVPLVVLRQ��TSR�LGOHV�
E\�RXWSXWWLQJ�D�FRQWLQXRXV�+LJK�OHYHO��7KLV�UHJLVWHU�LV�QRW�SURJUDP�
DFFHVVLEOH�

$6&,�7UDQVPLW�'DWD�5HJLVWHUV�

$6&,�7UDQVPLW�'DWD�5HJLVWHU����TDR0����+��DQG�$6&,�7UDQVPLW�'DWD�
5HJLVWHU����TDR1����+��FRQWDLQ�GDWD�WR�EH�WUDQVIHUUHG�WR�WKH�TSR�DV�VRRQ�
DV�LW�LV�HPSW\��'DWD�FDQ�EH�ZULWWHQ�ZKLOH�WKH�TSR�LV�VKLIWLQJ�RXW�WKH�
SUHYLRXV�E\WH�RI�GDWD��7KHUHIRUH��WKH�$6&,�WUDQVPLWWHU�LV�GRXEOH�EXIIHUHG�

'DWD�FDQ�EH�ZULWWHQ�LQWR�DQG�UHDG�IURP�WKH�$6&,�7UDQVPLW�'DWD�5HJLVWHU��
:KHQ�GDWD�LV�UHDG�IURP�WKH�$6&,�7UDQVPLW�'DWD�5HJLVWHU��RSHUDWLRQ�LV�QRW�
DIIHFWHG�

$6&,�5HFHLYH�6KLIW�5HJLVWHUV�

7KLV�UHJLVWHU�UHFHLYHV�GDWD�VKLIWHG�LQ�IURP�WKH�5;$�SLQ��:KHQ�D�FKDUDFWHU�
LV�UHFHLYHG��LW�LV�DXWRPDWLFDOO\�WUDQVIHUUHG�WR�WKH�$6&,�),)2�ZKHQ�WKH�
),)2�LV�QRW�IXOO��:KHQ�WKH�),)2�LV�IXOO�ZKHQ�WKH�QH[W�LQFRPLQJ�GDWD�E\WH�
LV�FRPSOHWHG��DQ�RYHUUXQ�HUURU�RFFXUV��7KLV�UHJLVWHU�LV�QRW�SURJUDP�
DFFHVVLEOH�
80�����������
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$6&,�5HFHLYH�'DWD�),)2�5HJLVWHUV

$6&,�5HFHLYH�'DWD�5HJLVWHU����RDR0����+��DQG�$6&,�5HFHLYH�'DWD�
5HJLVWHU����RDR1����+��DUH�UHDG�RQO\�UHJLVWHUV��:KHQ�D�FRPSOHWH�
LQFRPLQJ�GDWD�E\WH�LV�DVVHPEOHG�LQ�WKH�RSR��LW�LV�DXWRPDWLFDOO\�WUDQVIHUUHG�
WR�WKH���FKDUDFWHU�5HFHLYH�'DWD�)LUVW�,Q�)LUVW�2XW��),)2��PHPRU\��7KH�
ROGHVW�FKDUDFWHU�LQ�WKH�),)2��LI�DQ\��FDQ�EH�UHDG�IURP�WKH�5HFHLYH�'DWD�
5HJLVWHU��RDR���7KH�QH[W�LQFRPLQJ�GDWD�E\WH�LV�VKLIWHG�LQWR�WKH�RSR�ZKLOH�
WKH�),)2�LV�IXOO��7KHUHIRUH��WKH�$6&,�UHFHLYHU�LV�ZHOO�EXIIHUHG�

$6&,�6WDWXV�),)2�5HJLVWHUV

7KLV�IRXU�HQWU\��)LUVW�,Q�)LUVW�2XW��),)2��5HJLVWHU�FRQWDLQV�3DULW\�(UURU��
)UDPLQJ�(UURU��5[�2YHUUXQ��DQG�%UHDN�VWDWXV�ELWV�DVVRFLDWHG�ZLWK�HDFK�
FKDUDFWHU�LQ�WKH�UHFHLYH�GDWD�),)2��7KH�VWDWXV�RI�WKH�ROGHVW�FKDUDFWHU��LI�
DQ\��FDQ�EH�UHDG�IURP�WKH�VWDWXV�UHJLVWHUV�

$6&,�6WDWXV�5HJLVWHUV�

$6&,�6WDWXV�5HJLVWHU����STAT0��DQG�$6&,�6WDWXV�5HJLVWHU����STAT1��
FRQWDLQ�VWDWXV�LQIRUPDWLRQ�DERXW�$6&,�FRPPXQLFDWLRQ��HUURU�DQG�PRGHP�
FRQWURO�VLJQDOV��7KHVH�UHJLVWHUV�VXSSRUW�WKH�HQDEOLQJ�RU�GLVDEOLQJ�RI�$6&,�
LQWHUUXSWV�
80�����������
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$6&,�6WDWXV�5HJLVWHU���(STAT0: 04H)

� � � � � � � �

5'5) 2951 3( )( 5,( '&'� 7'5( 7,(

� � � � � � � �

5 5 5 5 5�: 5 5 5�:

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXH 'HVFULSWLRQ

� 5'5)� 5 � 5HFHLYH�'DWD�5HJLVWHU�)XOO�
���$Q�LQFRPLQJ�GDWD�E\WH�LV�UHPDLQV�ORDGHG�LQWR�DQ�HPSW\�
5[�),)2��:KHQ�D�IUDPLQJ�RU�SDULW\�HUURU�RFFXUV��5'5)�LV�
VHW��DQG�WKH�UHFHLYH�GDWD��ZKLFK�JHQHUDWHG�WKH�HUURU��UHPDLQV�
ORDGHG�LQWR�WKH�),)2��
���5'5)�LV�FOHDUHG�WR�0�E\�UHDGLQJ�WKH�ODVW�FKDUDFWHU�LQ�WKH�
),)2�IURP�WKH�RDR��LQ�,26723�0RGH��GXULQJ�5HVHW��DQG��
IRU�$6&,���LI�WKH�'&'��LQSXW�LV�$XWR�HQDEOHG�DQG�LV�+LJK�

� 2951� 5 � 2YHUUXQ�(UURU
$Q�RYHUUXQ�FRQGLWLRQ�RFFXUV�ZKHQ�WKH�UHFHLYHU�LV�ILQLVKHG�
DVVHPEOLQJ�D�FKDUDFWHU�DQG�WKH�5[�),)2�LV�WRR�IXOO�WR�
UHFHLYH�DQRWKHU�FKDUDFWHU��:KHQ�DQ�RYHUUXQ�RFFXUV��WKH�
UHFHLYHU�GRHV�QRW�SODFH�WKH�FKDUDFWHU�LQ�WKH�VKLIW�UHJLVWHU�LQWR�
WKH�),)2��RU�DQ\�VXEVHTXHQW�FKDUDFWHUV��XQWLO�WKH�ODVW�JRRG�
FKDUDFWHU�UHDFKHV�WKH�WRS�RI�WKH�),)2�VR�WKDW�2951�LV�VHW��
DQG�VRIWZDUH�WKHQ�ZULWHV�D�1�WR�()5�WR�FOHDU�LW�
���7KLV�VWDWXV�ELW�LV�VHW�ZKHQ�WKH�ODVW�FKDUDFWHU�UHFHLYHG�
EHIRUH�WKH�RYHUUXQ�EHFRPHV�WKH�ROGHVW�E\WH�LQ�WKH�),)2��
7KLV�ELW�LV�FOHDUHG�WR�0�ZKHQ�VRIWZDUH�ZULWHV�D�0�WR�WKH�()5�
ELW�LQ�WKH�CNTLA�UHJLVWHU��DQG�DOVR�E\�5HVHW��LQ�,26723�
0RGH��DQG�IRU�$6&,��LI�WKH�'&'��SLQ�LV�$XWR�HQDEOHG�DQG�
LV�+LJK�
80�����������
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���
� 3(� 5 � 3DULW\�(UURU�
$�SDULW\�HUURU�LV�GHWHFWHG�ZKHQ�SDULW\�FKHFNLQJ�LV�HQDEOHG�
E\�WKH�02'��ELW�LQ�WKH�CNT1LA�UHJLVWHU��VHW�WR1)��DQG�D�
FKDUDFWHU�LV�DVVHPEOHG�LQ�ZKLFK�WKH�SDULW\�GRHV�QRW�PDWFK�
WKH�3(2�ELW�LQ�WKH�CNTLB�UHJLVWHU��
���3(�LV�VHW�ZKHQ�WKH�HUURU�FKDUDFWHU�EHFRPHV�WKH�ROGHVW�
FKDUDFWHU�LQ�WKH�5[),)2��
���3(�LV�FOHDUHG�WR�0�ZKHQ�VRIWZDUH�ZULWHV�D�0�WR�WKH�()5�
ELW�LQ�WKH�CNTRLA�UHJLVWHU��DQG�DOVR�E\�5HVHW��LQ�,26723�
0RGH��DQG�IRU�$6&,��LI�WKH�'&'��SLQ�LV�$XWR�HQDEOHG�DQG�
LV�+LJK�

� )(� 5 � )UDPLQJ�(UURU
$�IUDPLQJ�HUURU�LV�GHWHFWHG�ZKHQ�WKH�6WRS�ELW�RI�D�FKDUDFWHU�
LV�VDPSOHG�DV�0�6SDFH��
���)(�LV�VHW�ZKHQ�WKH�HUURU�FKDUDFWHU�EHFRPHV�WKH�ROGHVW�
FKDUDFWHU�LQ�WKH�5[),)2��
���)(�LV�FOHDUHG�WR�0�ZKHQ�VRIWZDUH�ZULWHV�D�0�WR�WKH�()5�
ELW�LQ�WKH�CNTLA�UHJLVWHU��DQG�DOVR�E\�5HVHW��LQ�,26723�
0RGH��DQG�IRU�$6&,��LI�WKH�'&'��SLQ�LV�$XWR�HQDEOHG�DQG�
LV�+LJK�

� 5,(� 5�: � �5HFHLYH�,QWHUUXSW�(QDEOH
���(QDEOH�$6&,�UHFHLYH�LQWHUUXSW�UHTXHVWV��:KHQ�5,(�LV�1��
WKH�5HFHLYHU�UHTXHVWV�DQ�LQWHUUXSW�ZKHQ�D�FKDUDFWHU�LV�
UHFHLYHG�DQG�5'5)�LV�VHW��EXW�RQO\�LI�%LW���RI�WKH�$6&,�
([WHQVLRQ�&RQWURO�5HJLVWHU�LV�0��:KHQ�%LW���LV�1��WKH�$6&,�
GRHV�QRW�UHTXHVW�DQ�LQWHUUXSW�IRU�5'5)��:KHQ�5,(�LV�1��DQ�
$6&,�UHTXHVWV�DQ�LQWHUUXSW�ZKHQ�2951��3(�RU�)(�LV�VHW��
DQG�ASCI0�UHTXHVWV�DQ�LQWHUUXSW�ZKHQ�'&'��JRHV�+LJK��
���'LVDEOH�$6&,�UHFHLYH�LQWHUUXSW�UHTXHVWV�

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXH 'HVFULSWLRQ
80�����������
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���
� '&'� 5 � 'DWD�&DUULHU�'HWHFW�
���:KHQ�%LW���RI�WKH�,QWHUUXSW�(GJH�5HJLVWHU��IER0��LV�0��
WKH�'&'��&.$��SLQ�SHUIRUPV�WKH�'&'��IXQFWLRQ��DQG�WKLV�
ELW�LV�VHW�WR�1�ZKHQ�WKH�SLQ�LV�+LJK��
���7KH�ILUVW�UHDG�RI�STAT0�IROORZLQJ�WKH�SLQ¶V�WUDQVLWLRQ�
IURP�+LJK�WR�/RZ�DQG�GXULQJ�5HVHW��:KHQ�IER0�LV�0��%LW���
RI�WKH�ASEXT0�UHJLVWHU�LV�0�WR�VHOHFW�$XWR�HQDEOLQJ��DQG�WKH�
SLQ�LV�+LJK��WKH�UHFHLYHU�LV�UHVHW�DQG�UHFHLYHU�RSHUDWLRQ�LV�
LQKLELWHG��
%LW���RI�STAT1�LV�UHVHUYHG�

� 7'5( 5 � 7UDQVPLW�'DWD�5HJLVWHU�(PSW\
7KH�TDR�LV�HPSW\�DQG�WKH�QH[W�WUDQVPLW�GDWD�E\WH�FDQ�EH�
ZULWWHQ�WR�WKH�TDR��$IWHU�WKH�E\WH�LV�ZULWWHQ�WR�WKH�TDR��
7'5(�LV�FOHDUHG�WR�0�XQWLO�WKH�$6&,�WUDQVIHUV�WKH�E\WH�IURP�
WKH�TDR�WR�WKH�TSR�DQG�WKHQ�7'5(�LV�DJDLQ�VHW�WR�1��7'5(�
LV�VHW�WR�1�LQ�,26723�0RGH�DQG�GXULQJ�5HVHW��2Q�$6&,���
WKH�7'5(�ELW�LV�LQKLELWHG��IRUFHG�WR�0��LI�WKH�&76��SLQ�LV�
$XWR�HQDEOHG�LQ�WKH�ASEXT0�UHJLVWHU�DQG�WKH�SLQ�LV�+LJK�
���TDR�LV�HPSW\��RU��,26723�0RGH�LV�LQ�HIIHFW�
���TDR�LV�QRW�HPSW\��RU��&76��LV�+LJK�DQG�%LW���RI�ASEXT0�
LV�0�

� 7,( 5�: � 7UDQVPLW�,QWHUUXSW�(QDEOH
���(QDEOH�$6&,�WUDQVPLW�LQWHUUXSW�UHTXHVWV��:KHQ�7,(�LV�1��
DQ�LQWHUUXSW�LV�UHTXHVWHG�ZKHQ�7'5(�LV�VHW�WR1��
���'LVDEOH�$6&,�UHFHLYH�LQWHUUXSW�UHTXHVWV�

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXH 'HVFULSWLRQ
80�����������
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$6&,�6WDWXV�5HJLVWHU���(STAT1: 05)

7KH�ILHOGV�RI�WKH�$&6,�6WDWXV�5HJLVWHU����STAT1��DUH�LGHQWLFDO�WR�WKRVH�IRU�
$&6,�6WDWXV�5HJLVWHU����STAT0���

$6&,�&21752/�5(*,67(56�

$6&,�&KDQQHO�&RQWURO�5HJLVWHU�$��CNTLA0��DQG�$6&,�&KDQQHO�&RQWURO�
5HJLVWHU�%��CNTLA1��FRQILJXUH�WKH�PDMRU�RSHUDWLQJ�PRGHV�VXFK�DV�
UHFHLYHU�WUDQVPLWWHU�HQDEOH�DQG�GLVDEOH��GDWD�IRUPDW��DQG�PXOWLSURFHVVRU�
FRPPXQLFDWLRQ�PRGHV�

� � � � � � � �

5'5) 2951 3( )( 5,( 5HVHUYHG 7'5( 7,(

� � � � � � �

5 5 5 5 5�: 5 5�:
80�����������
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$6&,�&RQWURO�5HJLVWHU�$��(CNTLA0: 00H)

� � � � � � � �

�03( 5( 7( 576�
03%5�
()5

02'� 02'� 02'�

� � � � � � � �

5�: 5�: 5�: 5�: 5�: 5�: 5�: 5�:

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� 03( 5�: � 0XOWL�3URFHVVRU�0RGH�(QDEOH
7KH�$6&,�SHUIRUPV�D�PXOWLSURFHVVRU�FRPPXQLFDWLRQ�PRGH�
WKDW�XWLOL]HV�DQ�H[WUD�GDWD�ELW�IRU�VHOHFWLYH�FRPPXQLFDWLRQ�
ZKHQ�D�QXPEHU�RI�SURFHVVRUV�VKDUH�D�FRPPRQ�VHULDO�EXV��
0XOWLSURFHVVRU�GDWD�IRUPDW�LV�VHOHFWHG�ZKHQ�WKH�03�ELW�LQ�
CNTLB�LV�VHW�WR�1��:KHQ�PXOWLSURFHVVRU�PRGH�LV�QRW�
VHOHFWHG��03�ELW�LQ�CNTLB�LV�0���03(�KDV�QR�HIIHFW��:KHQ�
PXOWLSURFHVVRU�PRGH�LV�VHOHFWHG��03(�HQDEOHV�RU�GLVDEOHV�
WKH�ZDNH�XS�IHDWXUH�DV�IROORZV��:KHQ�03(�LV�VHW�WR�1��RQO\�
UHFHLYHG�E\WHV�LQ�ZKLFK�WKH�PXOWLSURFHVVRU�ELW��03%��LV�1�
DUH�UHFHLYHG�DQG�DIIHFW�WKH�5'5)�DQG�HUURU�IODJV��2WKHU�
E\WHV��ZKHQ�03%�LV�0��DUH�LJQRUHG�E\�WKH�$6&,��:KHQ�
03(�LV�UHVHW�WR�0��DOO�E\WHV��UHJDUGOHVV�RI�WKH�VWDWH�RI�WKH�
03%�GDWD�ELW��DUH�UHFHLYHG�DQG�DIIHFW�WKH�5'5)�DQG�HUURU�
IODJV��

� 5( 5�: � 5HFHLYHU�(QDEOH
���$6&,�UHFHLYHU�LV�HQDEOHG��
���5HFHLYHU�LV�GLVDEOHG��DQG�DQ\�UHFHLYH�RSHUDWLRQ�LQ�
SURJUHVV�LV�LQWHUUXSWHG��+RZHYHU��WKH�5'5)�DQG�HUURU�IODJV�
DUH�QRW�UHVHW�DQG�WKH�SUHYLRXV�FRQWHQWV�RI�5'5)�DQG�HUURU�
IODJV�DUH�KHOG��5(�LV�FOHDUHG�WR�0�LQ�,26723�0RGH�DQG�
GXULQJ�5HVHW�
80�����������
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� 7( 5�: � 7UDQVPLWWHU�(QDEOH�
���$6&,�WUDQVPLWWHU�LV�HQDEOHG��
���7UDQVPLWWHU�LV�GLVDEOHG��DQG�DQ\�WUDQVPLW�RSHUDWLRQ�LQ�
SURJUHVV�LV�LQWHUUXSWHG��+RZHYHU��WKH�7'5(�IODJ�LV�QRW�UHVHW�
DQG�WKH�SUHYLRXV�FRQWHQWV�RI�7'5(�DUH�KHOG��7(�LV�FOHDUHG�
WR�0�LQ�,26723�0RGH�DQG�GXULQJ�5HVHW�

� 576� 5�: � 5HTXHVW�WR�6HQG�&KDQQHO��
:KHQ�%LW���RI�WKH�6\VWHP�&RQILJXUDWLRQ�5HJLVWHU�LV�0��WKH�
576��7[6�SLQ�SHUIRUPV�WKH�576��IXQFWLRQ�DQG�WUDFNV�WKLV�
ELW�LQ�D�UHDO�WLPH��SRVLWLYH�ORJLF�IDVKLRQ��1�PDNHV�WKH�SLQ�
+LJK�DQG�D�0�PDNHV�LW�/RZ���
%LW���LQ�CNTLA1�LV�QRW�XVHG�
���576��7[6�SLQ�LV�+LJK
���576��7[6�SLQ�LV�/RZ

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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� 03%5�
()5

5�: � 0XOWLSURFHVVRU�%LW�5HFHLYH�(UURU�)ODJ�5HVHW
:KHQ�PXOWLSURFHVVRU�PRGH�LV�HQDEOHG��03�LQ�CNTLB�LV�1���
03%5��ZKHQ�UHDG��FRQWDLQV�WKH�YDOXH�RI�WKH�03%�ELW�IRU�WKH�
ODVW�UHFHLYH�RSHUDWLRQ��
���1R�HIIHFW�
���7KH�()5�IXQFWLRQ�LV�VHOHFWHG�WR�UHVHW�DOO�HUURU�IODJV�
�2951��)(��3(�DQG�%5.�LQ�WKH�ASEXT�5HJLVWHU��WR�0��
03%5�()5�LV�XQGHILQHG�GXULQJ�5HVHW�

��� 02'�
02'�
02'�

5�: � $6&,�'DWD�)RUPDW�0RGH
7KHVH�ELWV�SURJUDP�WKH�$6&,�GDWD�IRUPDW�DV�IROORZV�
02'�
�: ��%LW�GDWD
�: ��%LW�GDWD
02'�
�: 3DULW\�HQDEOHG
�: No SDULW\�
02'�
�: ��6WRS�ELW
�: ��6WRS�ELWV
7KH�GDWD�IRUPDWV�DYDLODEOH�EDVHG�RQ�DOO�FRPELQDWLRQV�RI�
02'���02'���DQG�02'��DUH�VKRZQ�EHORZ�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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$6&,�&RQWURO�5HJLVWHU�$��(CNTLA1: 01H)

�

7KH�ILHOGV�RI�WKH�$&6,�&RQWURO�5HJLVWHU����CNTLA1��DUH�LGHQWLFDO�WR�WKRVH�
IRU�$&6,�&RQWURO�5HJLVWHU����CNTLA0���

7DEOH��� �$6&,�'DWD�)RUPDWV

02'� 02'� 02'� 'DWD�)RUPDW

� � � 6WDUW�����ELW�GDWD�����VWRS

� � � 6WDUW�����ELW�GDWD�����VWRS

� � � 6WDUW�����ELW�GDWD���SDULW\�����VWRS

� � � 6WDUW�����ELW�GDWD���SDULW\�����VWRS

� � � 6WDUW�����ELW�GDWD�����VWRS

� � � 6WDUW�����ELW�GDWD�����VWRS

� � � 6WDUW�����ELW�GDWD���SDULW\�����VWRS

� � � 6WDUW�����ELW�GDWD���SDULW\�����VWRS

� � � � � � � �

�03( 5( 7( 5HVHUYHG 03%5�
()5

02'� 02'� 02'�

� � � � [ [ [

5�: 5�: 5�: 5�: 5�: 5�: 5�: 5�:
80�����������
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$6&,�&21752/�5(*,67(5�%�����

(DFK�$6&,�&KDQQHO�&RQWURO�5HJLVWHU�%����CNTLB0��DQG�$6&7�&RQWURO�
5HJLVWHU�%���CNTLB1��FRQILJXUH�PXOWLSURFHVVRU�PRGH��SDULW\��DQG�EDXG�
UDWH�VHOHFWLRQ�

$6&,�&RQWURO�5HJLVWHU�%��(CNTLB0: 02H)

� � � � � � � �

�03%7 03 &76�36 3(2 '5 66� 66� 66�

� � � � � � � �

5�: 5�: 5�: 5�: 5�: 5�: 5�: 5�:

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� 03%7 5�: � 0XOWLSURFHVVRU�%LW�7UDQVPLW
:KHQ�PXOWLSURFHVVRU�FRPPXQLFDWLRQ�IRUPDW�LV�VHOHFWHG�
�%LW���LV�1���03%7�LV�XVHG�WR�VSHFLI\�WKH�03%�GDWD�ELW�IRU�
WUDQVPLVVLRQ��
���7KH�YDOXH�1�LV�WUDQVPLWWHG��
���7KH�YDOXH�0�LV�WUDQVPLWWHG�
03%7�VWDWH�LV�XQGHILQHG�GXULQJ�DQG�DIWHU�5HVHW�

� 03� 5�: � 0XOWLSURFHVVRU�0RGH�
���7KH�GDWD�IRUPDW�LV�FRQILJXUHG�IRU�PXOWLSURFHVVRU�PRGH�
EDVHG�RQ�WKH�02'���QXPEHU�RI�GDWD�ELWV��DQG�02'��
�QXPEHU�RI�VWRS�ELWV��ELWV�LQ�CNTLA��7KH�IRUPDW�LV�DV�
IROORZV�

6WDUW�ELW�����RU���GDWD�ELWV���03%�ELW�����RU���VWRS�ELWV

7KH�PXOWLSURFHVVRU�IRUPDW��03�LV�1��KDV�QR�SURYLVLRQ�IRU�
SDULW\�����7KH�GDWD�IRUPDW�LV�EDVHG�RQ�02'���02'���
02'���DQG�PD\�LQFOXGH�SDULW\�
80�����������
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� &76�36 5�: � &OHDU�WR�6HQG�3UHVFDOH
:KHQ�%LW���RI�WKH�6\VWHP�&RQILJXUDWLRQ�5HJLVWHU�LV�0��WKH�
&76��5[6�SLQ�SHUIRUPV�WKH�&76��IXQFWLRQ��DQG�WKH�VWDWH�RI�
WKH�SLQ�FDQ�EH�UHDG�LQ�%LW���RI�CNTLB0�LQ�D�UHDO�WLPH��
SRVLWLYH�ORJLF�IDVKLRQ��+LJK�LV�1��/RZ�LV�0���:KHQ�%LW���LQ�
WKH�6\VWHP�&RQILJXUDWLRQ�5HJLVWHU�LV�0��%LW���RI�ASEXT0�LV�
0�WR�$XWR�HQDEOH�&76���DQG�WKH�SLQ�LV�+LJK��WKH�7'5(�ELW�
LV�,QKLELWHG��IRUFHG�WR�0���%LW���RI�CNTLB1�UHDGV�EDFN�DV�0�
:KHQ�WKH�%LWV������LQ�WKLV�UHJLVWHU�DUH�QRW�111�DQG�%LW���
�%5*��0RGH�ELW��LQ�WKH�ASEXT�UHJLVWHU�LV�0��WKHQ�ZULWLQJ�
%LW���CNTLB0�VHWV�WKH�SUHVFDOH��36��FRQWURO�DV�GHVFULEHG�LQ�
WKH�³&ORFN�0RGHV´�VHFWLRQ��
���'LYLGH�E\���
���'LYLGH�E\���

� 3(2� 5�: � 3DULW\�(YHQ�2GG
3(2�VHOHFWV�(YHQ�RU�2GG�SDULW\��3(2�GRHV�QRW�DIIHFW�WKH�
HQDEOLQJ�GLVDEOLQJ�RI�SDULW\��ZKLFK�LV�FRQWUROOHG�E\�%LW���
�WKH�02'��ELW��RI�CNTLA��
���2GG�SDULW\
���(YHQ�SDULW\

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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� '5 5�: � 'LYLGH�5DWLR
7KLV�ELW�VSHFLILHV�WKH�GLYLGHU�XVHG�WR�REWDLQ�WKH�EDXG�UDWH�
IURP�WKH�GDWD�VDPSOLQJ�FORFN��ZKHQ�%LW����WKH�;��ELW��LQ�WKH�
ASEXT�UHJLVWHU�LV�0
���'LYLGH�E\���
���'LYLGH�E\���

���� 66��
66��
66�

5�: � 6RXUFH�6SHHG�6HOHFW
:KHQ�WKHVH�ELWV�DUH�111��DV�WKH\�DUH�DIWHU�D�5HVHW��WKH�&.$�
SLQ�LV�VSHFLILHG�DV�D�FORFN�LQSXW��DQG�LV�GLYLGHG�E\��������RU�
���GHSHQGLQJ�RQ�WKH�'5�ELW�DQG�%LW����WKH�;��ELW��LQ�WKH�
ASEXT�UHJLVWHU�
:KHQ�WKHVH�ELWV�DUH�QRW�111�DQG�%LW����WKH�%5*�0RGH�ELW��
LQ�WKH�ASEXT�LV�0��WKHQ�WKHVH�ELWV�VSHFLI\�D�SRZHU�RI�WZR�
GHYLVRU�IRU�WKH�3+,�FORFN�DV�VKRZQ�LQ�WKH�WDEOH�EHORZ�
6HWWLQJ�RU�OHDYLQJ�WKHVH�ELWV�DW�111�LV�DSSURSULDWH�IRU�D�
FKDQQHO�RQO\�ZKHQ�LWV�&.$�SLQ�LV�VHOHFWHG�IRU�WKH�&.$�
IXQFWLRQ��&.$��&.6�SHUIRUPV�WKH�&.$��IXQFWLRQ�ZKHQ�
%LW���RI�WKH�6\VWHP�&RQILJXUDWLRQ�5HJLVWHU�LV�0��'&'��
&.$��SHUIRUPV�WKH�&.$��IXQFWLRQ�ZKHQ�%LW���RI�WKH�
,QWHUUXSW�(GJH�5HJLVWHU�LV�1.

66�66�66�'LYLGH�5DWLR
���ñ�
�����
�����
�����
������
������
������
����([WHUQDO�&ORFN

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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$6&,�&RQWURO�5HJLVWHU�%��(CNTLB1: 03H) 

7KH�ILHOGV�RI�WKH�$&6,�&RQWURO�5HJLVWHU�%���CNTLB1��DUH�LGHQWLFDO�WR�
WKRVH�IRU�$&6,�&RQWURO�5HJLVWHU�%���CNTLB0��

$6&,�([WHQVLRQ�&RQWURO�5HJLVWHUV

$6&,�([WHQVLRQ�&RQWURO�5HJLVWHU����ACEXT0��DQG�$6&,�([WHQVLRQ�
&RQWURO�5HJLVWHU����ASEXT1��FRQWURO�IXQFWLRQV�WKDW�KDYH�EHHQ�DGGHG�WR�
WKH�$6&,V�LQ�WKH�=����[�IDPLO\�

� � � � � � � �

�03%7 03 &76�36 3(2 '5 66� 66� 66�

� � � � � � � �

5�: 5�: 5�: 5�: 5�: 5�: 5�: 5�:
80�����������
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$6&,�([WHQVLRQ�&RQWURO�5HJLVWHU���(ASEXT0: 12H)�

� � � � � � � �

�5'5)��
',

'LVDEOH
'&'�

&76��
'LVDEOH

;�
%5*��
0RGH

%UHDN�
(QDE

%UHDN
6HQG�
%UHDN

± ± ± ± ± ± ± ±

5�: 5�: 5�: 5�: 5�: 5�: 5�: 5�:

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� 5'5)��
'

5�: ± 5'5)�,QWHUUXSW�'LVDEOH
:KHQ�WKLV�ELW�LV�1��DQ�$6&,�GRHV�QRW�UHTXHVW�UHFHLYH�GDWD�
LQWHUUXSWV��7KLV�ELW�VHWV�WR�1�ZKHQ�D�'0$�FKDQQHO�LV�XVHG�WR�
KDQGOH�DQ�$6&,¶V�UHFHLYH�GDWD�

� 'LVDEOH�
'&'�

5�:� ± '&'��'LVDEOH�$6&,��2QO\
:KHQ�%LW���RI�WKH�,QWHUUXSW�(GJH�5HJLVWHU�LV�0��WR�VHOHFW�WKH�
'&'��IXQFWLRQ�IRU�WKH�'&'��&.$��SLQ���DQG�WKLV�ELW�LV�0��
WKHQ�WKH�'&'��SLQ�$XWR�HQDEOHV�WKH�$6&,��UHFHLYHU��VR�
WKDW�ZKHQ�WKH�SLQ�LV�QHJDWHG�+LJK��WKH�5HFHLYHU�LV�KHOG�LQ�D�
UHVHW�VWDWH��:KHQ�%LW���RI�WKH�IER�LV�0�DQG�WKLV�ELW�LV�1��WKH�
VWDWH�RI�WKH�'&'��SLQ�KDV�QR�HIIHFW�RQ�UHFHLYHU�RSHUDWLRQ��,Q�
HLWKHU�VWDWH�RI�WKLV�ELW��VRIWZDUH�FDQ�UHDG�WKH�VWDWH�RI�WKH�
'&'��SLQ�LQ�WKH�STAT0�UHJLVWHU��DQG�WKH�UHFHLYHU�LQWHUUXSWV�
RQ�D�ULVLQJ�HGJH�RI�'&'��ZKHQ�LWV�5,(�ELW�LV�1�

� &76��
'LVDEOH

5�: ± &76��'LVDEOH�$6&,��2QO\
:KHQ�%LW���RI�WKH�6\VWHP�&RQILJXUDWLRQ�5HJLVWHU�LV�0��WR�
VHOHFW�WKH�&76��IXQFWLRQ�RI�WKH�&76��5[6�SLQ���DQG�WKLV�ELW�
LV�0��WKHQ�WKH�&76��SLQ�$XWR�HQDEOHV�WKH�$6&,��WUDQVPLWWHU��
VR�WKDW�ZKHQ�WKH�SLQ�LV�QHJDWHG�+LJK��WKH�TDRE�ELW�LQ�WKH�
STAT0�UHJLVWHU�LV�IRUFHG�WR�0��:KHQ�%LW���RI�WKH�6\VWHP�
&RQILJXUDWLRQ�5HJLVWHU�LV�0�DQG�WKLV�ELW�LV�1��WKH�VWDWH�RI�WKH�
&76��SLQ�KDV�QR�HIIHFW�RQ�WKH�WUDQVPLWWHU��5HJDUGOHVV�RI�WKH�
VWDWH�RI�WKLV�ELW��VRIWZDUH�FDQ�UHDG�WKH�VWDWH�RI�WKH�&76��SLQ�
LQ�WKH�CNTLB0�UHJLVWHU�
80�����������
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� ;� 5�: ± ;�
���7KH�FORFN�IURP�WKH�%DXG�5DWH�*HQHUDWRU�RU�&.$�SLQ�LV�
WDNHQ�DV�D��;�ELW�FORFN��WKLV�LV�VRPHWLPHV�FDOOHG�
LVRFKURQRXV�PRGH���,Q�WKLV�PRGH��UHFHLYH�GDWD�RQ�WKH�5;$�
SLQ�PXVW�EH�V\QFKURQL]HG�WR�WKH�FORFN�RQ�WKH�&.$�SLQ��
UHJDUGOHVV�RI�ZKHWKHU�&.$�LV�DQ�LQSXW�RU�DQ�RXWSXW��
���7KH�FORFN�IURP�WKH�%DXG�5DWH�*HQHUDWRU�RU�&.$�SLQ�LV�
GLYLGHG�E\����RU����DV�VSHFLILHG�E\�WKH�'5�ELW�LQ�WKH�CNTLB�
UHJLVWHU��WR�REWDLQ�WKH�DFWXDO�ELW�UDWH��,Q�WKLV�PRGH��UHFHLYH�
GDWD�RQ�WKH�5;$�SLQ�QHHG�QRW�EH�V\QFKURQL]HG�WR�D�FORFN�

� %5*��
0RGH

5�: ± %5*�0RGH
:KHQ�WKH�66����ELWV�LQ�WKH�&17/%�UHJLVWHU�DUH�QRW�111��
DQG�WKLV�ELW�LV����WKLV�$6&,¶V�%DXG�5DWH�*HQHUDWRU�GLYLGHV�
3+,�E\����RU����GHSHQGLQJ�RQ�WKH�'5�ELW�LQ�&17/%��7KHQ�
WKLV�QXPEHU�LV��������������E\�D�SRZHU�RI�WZR��ZKLFK�LV�
VHOHFWHG�E\�WKH�66����ELWV��WR�REWDLQ�WKH�FORFN�WKDW�LV�
SUHVHQWHG�WR�WKH�WUDQVPLWWHU�DQG�UHFHLYHU��ZKLFK�LV�WKHQ�
RXWSXW�RQ�WKH�&.$�SLQ��:KHQ�66����DUH�QRW�111��DQG�WKLV�
ELW�LV�1��WKH�%DXG�5DWH�*HQHUDWRU�GLYLGHV�3+,�E\�WKH�
TXDQWLW\��WZLFH�WKH����ELW�YDOXH�SURJUDPPHG�LQWR�WKH�7LPH�
&RQVWDQW�5HJLVWHUV��SOXV�WZR���7KLV�PRGH�LV�LGHQWLFDO�WR�WKH�
RSHUDWLRQ�RI�WKH�EDXG�UDWH�JHQHUDWRU�LQ�WKH�(6&&�

� %UHDN�
(QDE

5�: ± %UHDN�(QDEOH
���7KH�UHFHLYHU�GHWHFWV�%UHDN�FRQGLWLRQV�DQG�UHSRUWV�WKHP�LQ�
%LW�1��DQG�WKH�WUDQVPLWWHU�VHQGV�%UHDNV�WR�WKH�FRQWURO�RI�%LW�
��

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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$6&,�([WHQVLRQ�&RQWURO�5HJLVWHU���(ASEXT1: 13H)

7KH�ILHOGV�RI�WKH�$&6,�([WHQVLRQ�&RQWURO�5HJLVWHU����ASEXT1��DUH�
LGHQWLFDO�WR�WKRVH�IRU�$&6,�([WHQVLRQ�&RQWURO�5HJLVWHU����ASEXT0���

$6&,�7,0(�&2167$17�5(*,67(56

:KHQ�WKH�66����ELWV�RI�WKH�CNTLA�UHJLVWHU�DUH�QRW�111��DQG�WKH�%5*�
0RGH�ELW�LQ�WKH�ASEXT�UHJLVWHU�LV�1��WKH�$6&,�GLYLGHV�WKH�3+,�FORFN�E\�
�WZLFH�WKH����ELW�YDOXH�LQ�WKHVH�UHJLVWHUV��SOXV�WZR���WR�REWDLQ�WKH�FORFN�

� %UHDN 5�: ± %UHDN�'HWHFW
���7KH�UHFHLYHU�VHWV�WKLV�UHDG�RQO\�ELW�WR�1�ZKHQ�DQ�DOO�]HUR�
FKDUDFWHU�ZLWK�D�)UDPLQJ�(UURU�EHFRPHV�WKH�ROGHVW�FKDUDFWHU�
LQ�WKH�5[�),)2��
���7KH�ELW�LV�FOHDUHG�WR�0�ZKHQ�VRIWZDUH�ZULWHV�D�0�WR�WKH�
()5�ELW�LQ�CNTLA�UHJLVWHU��DOVR�E\�5HVHW��E\�IOSTOP�
0RGH��DQG�IRU�$6&,��LI�WKH�'&'��SLQ�LV�$XWR�HQDEOHG�DQG�
LV�+LJK�

� 6HQG�
%UHDN

5�: ± 6HQG�%UHDN
���:KHQ�WKLV�ELW�DQG�%LW���DUH�ERWK�1��WKH�WUDQVPLWWHU�KROGV�
WKH�7;$�SLQ�/RZ�WR�VHQG�D�%UHDN�FRQGLWLRQ��7KH�GXUDWLRQ�
RI�WKH�%UHDN�LV�XQGHU�VRIWZDUH�FRQWURO��RQH�RI�WKH�357V�RU�
&7&V�FDQ�EH�XVHG�WR�WLPH�LW���
���7KH�7;$�FDUULHV�WKH�VHULDO�RXWSXW�RI�WKH�WUDQVPLWWHU

� � � � � � � �

5'5)��', ;� %5*��
0RGH

%UHDN�
(QDE

%UHDN 6HQG�
%UHDN

± � � � � � � �

5�: 5�: 5�: 5�: 5�: 5�: 5�: 5�:

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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WKDW�LV�SUHVHQWHG�WR�WKH�WUDQVPLWWHU�DQG�UHFHLYHU�IRU�GLYLVLRQ�E\��������RU�
����DQG�WKDW�YDOXH�LV�RXWSXW�RQ�WKH�&.$��SLQ�

$6&,�7LPH�&RQVWDQW�5HJLVWHU���/RZ�(ASTC0L: 1AH)�
DQG�$6&,�7LPH�&RQVWDQW�5HJLVWHU���/RZ�(ASTC1L: 
1CH)

$67&�/����DUH����ELWV��&DQQRW�EH�WKH���/6%V��7KH�VDPH�LV�WUXH�
IRU�$67&�+����

$6&,�7LPH�&RQVWDQW�5HJLVWHU���+LJK�(ASTC0H: 1BH)�
DQG�$6&,�7LPH�&RQVWDQW�5HJLVWHU���+LJK�(ASTC1H: 
1DH)

&/2&.,1*�6800$5<

7KH�VDPSOLQJ�UDWH�LV��������RU����GHSHQGLQJ�RQ�%LW����WKH�;��ELW��LQ�WKH�
ASEXT�UHJLVWHU�DQG�WKH�'5�ELW�:KDW�ELW�LV�WKDW"�&17/$�GRHV�QRW�KDYH�D�
'5�%LW��LQ�WKH�CNTLA�UHJLVWHU���

� � � � � � � �

/HDVW�6LJQLILFDQW���%LWV�RI�7LPH�&RQVWDQW

� � � � � � � �

0RVW�6LJQLILFDQW���%LWV�RI�7LPH�&RQVWDQW

1RWH�
80�����������
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:KHQ�WKH�66���66��ELWV�LQ�WKH�CNTLA�UHJLVWHU�DUH�111��DQG�WKH�
PXOWLSOH[HG�&.$�SLQ�LV�VHOHFWHG�IRU�WKH�&.$�IXQFWLRQ��WKHQ�WKH�SLQ�LV�
XVHG�DV�D�FORFN�LQSXW��DQG�LV�GLYLGHG�E\�WKH�VDPSOLQJ�UDWH�E\�WKH�UHFHLYHU�
DQG�WUDQVPLWWHU�

bits/second = fCKAin / Sampling Rate

,Q�WKH�IROORZLQJ�IRUPXODV�
36�VHOHFWV�EHWZHHQ�D�SUHVFDOHU�RI����DQG�����DQG��A66����LV�D�
SRZHU�RI�WZR�EHWZHHQ���DQG�����

:KHQ�WKH�66���66��ELWV�DUH�QRW�111��DQG�%LW����WKH�%5*��0RGH�ELW��LQ�
WKH�ASEXT�UHJLVWHU�LV�0��WKHQ�WKH�EDXG�UDWH�JHQHUDWRU�GLYLGHV�3+,�IRU�VHULDO�
FORFNLQJ�

bits/second = fPHI/ ((10+20*PS) *2^SS2-0 *Sampling 
Rate)

:KHQ�WKH�PXOWLSOH[HG�&.$�SLQ�LV�VHOHFWHG�IRU�WKH�&.$�IXQFWLRQ��LW�
RXWSXWV�WKH�FORFN�EHIRUH�WKH�ILQDO�GLYLVLRQ�E\�WKH�6DPSOLQJ�5DWH�

fCKAout = fPHI/((10+20*PS)*2^SS2..SS0)

,Q�WKH�IROORZLQJ�IRUPXODV��
7&�LV�WKH����ELW�YDOXH�SURJUDPPHG�LQWR�WKH�7&�+LJK�DQG�/RZ�
UHJLVWHUV��

7R�ILQG�WKH�7&�YDOXH�IRU�D�SDUWLFXODU�VHULDO�ELW�UDWH�
TC = (fPHI/(2*bits/second*Sampling Rate)) - 2

7DEOH��� �6DPSOH�5DWH

;��%LW '5�%LW 6DPSOLQJ�5DWH

� � ��

� � ��

� � �

� � 5HVHUYHG��GR�QRW�SURJUDP�

1RWH�

1RWH�
80�����������



=������=�����
8VHU�0DQXDO

���
:KHQ�WKH�66���66��ELWV�DUH�QRW�111��DQG�%LW����WKH�%5*�0RGH��ELW�LV�1��
WKH�EDXG�UDWH�JHQHUDWRU�GLYLGHV�3+,�IRU�VHULDO�FORFNLQJ�DV�RQ�WKH�(6&&��

bits/second = fPHI/(2*(TC+2)*Sampling Rate)

:KHQ�WKH�PXOWLSOH[HG�&.$�SLQ�LV�VHOHFWHG�IRU�WKH�&.$�IXQFWLRQ��LW�
RXWSXWV�WKH�FORFN�EHIRUH�WKH�ILQDO�GLYLVLRQ�E\�WKH�6DPSOLQJ�5DWH�

fCKAout = fPHI/(2*(TC+2))

02'(0�&21752/�

6LJQDOV

$6&,�&KDQQHO���KDV�&76���'&'���576��DQG�D�FORFN��&.$����ZKLFK�DUH�
PXOWLSOH[HG�ZLWK�WKH�&6,�2�VLJQDOV�DQG�ZLWK�WKH�$6&,�&KDQQHO���FORFN�
�&.$����,W�LV�SRVVLEOH�WR�UXQ�$6&,���$6&,���DQG�WKH�&6,�2�
VLPXOWDQHRXVO\��DV�ORQJ�DV�WKH�RQO\�PRGHP�FRQWURO�RU�$6&,�FORFN�LV�HLWKHU�
'&'��RU�&.$��
80�����������
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7DEOH���� �0RGHP�&RQWURO�6LJQDOV�

0QHPRQLF 1DPH 'HVFULSWLRQ

&76� &OHDU�WR�6HQG�0�
�,QSXW�

:KHQ�%LW���RI�WKH�6\VWHP�&RQILJXUDWLRQ�5HJLVWHU�LV�0��WKH�
&76��5[6�SLQ�SHUIRUPV�WKH�&76��IXQFWLRQ��7KH�VWDWH�RI�WKH�SLQ�
FDQ�EH�UHDG�E\�VRIWZDUH�DV�%LW���RI�WKH�CNTLB0�UHJLVWHU��:KHQ�
%LW���RI�WKH�ASEXT0�UHJLVWHU�LV�0��WKH�SLQ�SURYLGHV�H[WHUQDO�
FRQWURO��VWDUW�VWRS��RI�$6&,�FKDQQHO���WUDQVPLW�RSHUDWLRQV��
:KHQ�&76��LV�+LJK��WKH�FKDQQHO���7'5(�ELW�LV�KHOG�DW�0�
ZKHWKHU�RU�QRW�7'5���WKH�7UDQVPLW�'DWD�5HJLVWHU��LV�IXOO�RU�
HPSW\��:KHQ�&76��LV�/RZ��7'5(�LQGLFDWHV�WKH�VWDWH�RI�7'5���
7KH�DFWXDO�WUDQVPLW�RSHUDWLRQ�LV�QRW�GLVDEOHG�E\�&76��+LJK��
RQO\�7'5(�LV�LQKLELWHG�

'&'� 'DWD�&DUULHU�
'HWHFW�0��,QSXW�

:KHQ�%LW���RI�WKH�,QWHUUXSW�(GJH�5HJLVWHU�LV�0��WKH�'&'��&.$��
SLQ�SHUIRUPV�WKH�'&'��IXQFWLRQ��7KH�VWDWH�RI�WKH�SLQ�FDQ�EH�UHDG�
E\�VRIWZDUH�DV�%LW���RI�WKH�STAT0�UHJLVWHU��:KHQ�%LW���RI�WKH�
ASEXT0�UHJLVWHU�LV�0��WKH�SLQ�SURYLGHV�H[WHUQDO�FRQWURO�RI�$6&,�
FKDQQHO���UHFHLYH�RSHUDWLRQV�
:KHQ�'&'��LV�+LJK��WKH�FKDQQHO���5'5)�ELW�LV�KHOG�DW�0�
ZKHWKHU�RU�QRW�WKH�5'5���WKH�5HFHLYH�'DWD�5HJLVWHU��LV�IXOO�RU�
HPSW\��7KH�HUURU�IODJV��3(��)(��DQG�2951�ELWV��DUH�DOVR�KHOG�DW�
0��(YHQ�DIWHU�WKH�'&'��LQSXW�JRHV�/RZ��WKHVH�ELWV�GR�QRW�
UHVXPH�QRUPDO�RSHUDWLRQ�XQWLO�WKH�VWDWXV�UHJLVWHU��STAT0��LV�
UHDG��7KLV�ILUVW�UHDG�RI�STAT0��ZKLOH�HQDEOLQJ�QRUPDO�
RSHUDWLRQ��FRQWLQXHV�WR�LQGLFDWH�WKH�'&'��LQSXW�LV�+LJK��'&'��
ELW�LV�1��HYHQ�WKRXJK�LW�KDV�JRQH�/RZ��7KHUHIRUH��UHDG�WKH�
STAT0�UHJLVWHU�WZLFH�WR�HQVXUH�WKDW�WKH�'&'��ELW�LV�UHVHW�WR�0�

576� 5HTXHVW�WR�6HQG�0�
�2XWSXW�

:KHQ�%LW���RI�WKH�6\VWHP�&RQILJXUDWLRQ�5HJLVWHU�LV�0��WKH�
576��7[6�SLQ�SHUIRUPV�WKH�576��IXQFWLRQ��576��LV�HVVHQWLDOO\�
D���ELW�RXWSXW�SRUW��KDYLQJ�QR�RWKHU�HIIHFWV�RQ�RWKHU�$6&,�
UHJLVWHUV�RU�IODJV�
80�����������
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7LPLQJ

0RGHP�FRQWURO�VLJQDO�WLPLQJ�LV�GHSLFWHG�LQ�)LJXUH ���DQG�)LJXUH ���

)LJXUH���� 5HDG�7LPLQJ

)LJXUH���� :ULWH�7LPLQJ

'&'��3LQ

'&'��)ODJ

DWXV�5HJLVWHU
DG

3KL

:5

6��)ODJ

76��3LQ

,�2�,QVWUXFWLRQ ,�2�:ULWH�&\FOH

7� 7� 7� 7�
80�����������
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$6&,�,17(558376

,QWHUUXSWV�IRU�WKH�7UDQVPLWWHU�DQG�5HFHLYHU�DUH�HQDEOHG�E\�WKH�7,(�DQG�
5,(�ELWV�LQ�STAT�UHJLVWHU��UHVSHFWLYHO\��:KHQ�%LW���RI�WKH�ASEXT�UHJLVWHU�
LV�1��WKHQ�WKH�$6&,�GRHV�QRW�UHTXHVW�5HFHLYH�'DWD�,QWHUUXSWV��7KDW�LV��LI�
ASEXT�%LW���LV�1��DQ�$6&,�GRHV�QRW�LQFOXGH�5'5)�LQ�LWV�5HFHLYH�,QWHUUXSW�
5HTXHVW�)LJXUH ���LOOXVWUDWHV�WKH�$6&,�,QWHUUXSW�5HTXHVW�&LUFXLW�GLDJUDP

)LJXUH���� $6&,�,QWHUUXSW�5HTXHVW�&LUFXLW�'LDJUDP

$6&,/'0$&�23(5$7,21

2SHUDWLRQ�RI�WKH�$6&,V�ZLWK�WKH�RQ�FKLS�'0$�FKDQQHOV�UHTXLUHV�WKH�
'0$&�EH�FRUUHFWO\�FRQILJXUHG�WR�XVH�WKH�$6&,�IODJV�DV�'0$�UHTXHVW�
VLJQDOV��$Q�$6&,�GLVDEOHV�LWV�UHFHLYH�'0$�UHTXHVW�ZKHQ�DQ\�RI�WKH�HUURU�
IODJV�3(��)(��29(51��RU�%5.�DUH�VHW��VR�WKDW�VRIWZDUH�FDQ�DQDO\]H�
ZKLFK�FKDUDFWHU�KDV�D�SUREOHP��%LW���RI�WKH�ASEXT�UHJLVWHU�FDQ�EH�VHW�WR�1�
DQG�WKH�5,(�ELW�FDQ�EH�VHW�WR�1��WR�HQDEOH�UHFHLYH�LQWHUUXSWV�RQO\�RQ�HUURU�
FRUUHFWLRQV�

5,(�

7'5(�

7,(�

'&'�

2951�

3(�

)(�

,()�

$6&,��,QWHUUXSW
5HTXHVW

5'5)�

6(;7��%LW��

$6&,��,QWHUUXSW
5HTXHVW

2951�

3(�

5'5)�

6(;7��%LW��

5,(�

7'5(�

7,(�

)(�
80�����������
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$6&,�$1'�5(6(7

'XULQJ�5(6(7��WKH�$6&,�VWDWXV�DQG�FRQWURO�UHJLVWHUV�DUH�LQLWLDOL]HG�DV�
GHILQHG�LQ�WKH�LQGLYLGXDO�UHJLVWHU�GHVFULSWLRQV��5HFHLYH�DQG�7UDQVPLW�
RSHUDWLRQV�DUH�VWRSSHG�GXULQJ�5(6(7��DQG�WKH�5[),)2�FOHDUV�WR�0�
80�����������
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&ORFNHG�6HULDO�,�2�3RUW

)($785(6�

• $�VLPSOH��KLJK�VSHHG�FORFN

• 6\QFKURQRXV�VHULDO�,�2�SRUW

• 7UDQVPLW�UHFHLYH��KDOI�GXSOH[���IL[HG���ELW�GDWD

• ,QWHUQDO�RU�H[WHUQDO�GDWD�FORFN�VHOHFWLRQ

• +LJK�VSHHG�RSHUDWLRQ��XS�WR�3+,����ELWV�VHFRQG��

7KH�&6,�2�LV�LGHDO�IRU�LPSOHPHQWLQJ�D�PXOWLSURFHVVRU�FRPPXQLFDWLRQ�
OLQN�EHWZHHQ�PXOWLSOH�=������=������IDPLO\�PHPEHUV�

7KH�WKUHH�SLQV�DVVRFLDWHG�ZLWK�WKH�&6,�2�DUH�PXOWLSOH[HG�ZLWK�DX[LOLDU\�
SLQV�IRU�$6&,���%LW���RI�WKH�6\VWHP�&RQILJXUDWLRQ�5HJLVWHU�PXVW�EH�1�WR�
XVH�WKH�&6,�2�DV�GHVFULEHG�LQ�WKLV�VHFWLRQ�
80�����������
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&6,�2�%/2&.�',$*5$0

)LJXUH���� &6,�2�%ORFN�'LDJUDP

&6,�2�5(*,67(56

7KH�&6,�2�LQFOXGHV�WZR�UHJLVWHUV��WKH�7UDQVPLW�5HFHLYH�'DWD�5HJLVWHU�
�75'5��DQG�&RQWURO�5HJLVWHU��&175��

&6,�2�7UDQVPLW�5HFHLYH�'DWD�5HJLVWHU�(TRDR:0BH)

7KH�75'5�LV�XVHG�IRU�ERWK�&6,�2�WUDQVPLVVLRQ�DQG�UHFHSWLRQ��7KH�
V\VWHP�GHVLJQ�PXVW�HQVXUH�WKDW�WKH�FRQVWUDLQWV�RI�KDOI�GXSOH[�RSHUDWLRQ�
DUH�PHW��7UDQVPLW�DQG�5HFHLYH�RSHUDWLRQ�FDQQRW�RFFXU�VLPXOWDQHRXVO\���
&6,�2�WUDQVPLVVLRQ�FDQQRW�EH�SHUIRUPHG�ZKLOH�WKH�&6,�2�LV�UHFHLYLQJ�
GDWD��7KH�75'5�LV�QRW�EXIIHUHG��7KHUHIRUH��DWWHPSWLQJ�WR�SHUIRUP�D
&6,�2�WUDQVPLW�ZKLOH�WKH�SUHYLRXV�WUDQVPLW�GDWD�LV�VWLOO�EHLQJ�VKLIWHG�RXW�
FDXVHV�WKH�VKLIW�GDWD�WR�EH�LPPHGLDWHO\�XSGDWHG��WKHUHE\�FRUUXSWLQJ�WKH�
WUDQVPLW�RSHUDWLRQ�LQ�SURJUHVV��7KH�75'5�PXVW�QRW�EH�UHDG�ZKLOH�D�
WUDQVPLW�RU�UHFHLYH�LV�LQ�SURJUHVV

,QWHUQDO�$GGUHVV�'DWD�%XV

&6,�2�7UDQVPLW�5HFHLYH�'DWD�5HJLVWHU�
75'5����

&6,�2�&RQWURO�5HJLVWHU�
&175����

%DXG�5DWH�*HQHUDWRU7;6

5;6
&.6

3KL

,QWHUUXSW�5HTXHVW
80�����������
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&6,�2�&RQWURO�6WDWXV�5HJLVWHU�(CNTR:0AH)

&175�LV�XVHG�WR�PRQLWRU�&6,�2�VWDWXV��HQDEOH�DQG�GLVDEOH�WKH�&6,�2��
HQDEOH�DQG�GLVDEOH�LQWHUUXSW�JHQHUDWLRQ��DQG�VHOHFW�WKH�GDWD�FORFN�VSHHG�
DQG�VRXUFH���

� � � � � � � �

() (,( 5( 7( ± 66� 66� 66�

5 5�: 5�: 5�: 5�: 5�: 5�:

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� (QG�)ODJ�
(

5 � ()�LV�VHW�WR�1�E\�WKH�&6,�2�WR�LQGLFDWH�FRPSOHWLRQ�RI�DQ���
ELW�GDWD�WUDQVPLW�RU�UHFHLYH�RSHUDWLRQ��,I�(,(��(QG�,QWHUUXSW�
(QDEOH��ELW�LV�1�ZKHQ�()�LV�1��D�&38�LQWHUUXSW�UHTXHVW�LV�
JHQHUDWHG��3URJUDP�DFFHVV�RI�75'5�RQO\�RFFXUV�LI�()�LV�1��
7KH�&6,�2�FOHDUV�()�WR�0�ZKHQ�75'5�LV�UHDG�RU�ZULWWHQ��()�
LV�0�GXULQJ�5(6(7�DQG�,26723�PRGH�

� (QG
,QWHUUXSW�
(QDEOH

5�: � (,(�LV�VHW�WR�1�WR�JHQHUDWH�D�&38�LQWHUUXSW�UHTXHVW��7KH�
LQWHUUXSW�UHTXHVW�LV�LQKLELWHG�LI�(,(�LV�UHVHW�WR�0��(,(�LV�
FOHDUHG�WR�0�GXULQJ�5(6(7�

� 5HFHLYH�
(QDEOH

5�: � $�&6,�2�UHFHLYH�RSHUDWLRQ�LV�VWDUWHG�E\�VHWWLQJ�5(�WR�1��
:KHQ�5(�LV�VHW�WR�1��WKH�GDWD�FORFN�LV�HQDEOHG��,Q�LQWHUQDO�
FORFN�PRGH��WKH�GDWD�FORFN�LV�RXWSXW�IURP�WKH�&.6�SLQ��,Q�
H[WHUQDO�FORFN�PRGH��WKH�FORFN�LV�LQSXW�RQ�WKH�&.6�SLQ��,Q�
HLWKHU�FDVH��GDWD�LV�VKLIWHG�LQ�RQ�WKH�5;6�SLQ�LQ�
V\QFKURQL]DWLRQ�ZLWK�WKH��LQWHUQDO�RU�H[WHUQDO��GDWD�FORFN��
$IWHU�UHFHLYLQJ���ELWV�RI�GDWD��WKH�&6,�2�DXWRPDWLFDOO\�
FOHDUV�5(�WR�0��VHWV�()�WR�1��DQG�JHQHUDWHV�DQ�LQWHUUXSW��LI�
HQDEOHG�E\�(,(�LV�1���5(�DQG�7(�DUH�QHYHU�ERWK�VHW�WR�1�DW�
WKH�VDPH�WLPH��5(�LV�FOHDUHG�WR���GXULQJ�5(6(7�DQG�,6723�
PRGH�
80�����������
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7DEOH ���GHVFULEHV�WKH�&6,�2�%DXG�5DWH�6HOHFWLRQ�

$IWHU�5(6(7��WKH�&.6�SLQ�LV�FRQILJXUHG�DV�DQ�H[WHUQDO�FORFN�LQSXW��66���
66���66��DUH�DOO�1���&KDQJLQJ�WKHVH�YDOXHV�FDXVHV�&.6�WR�EHFRPH�DQ�

� 7UDQVPLW�
(QDEOH

5�: � $�&6,�2�WUDQVPLW�RSHUDWLRQ�LV�VWDUWHG�E\�VHWWLQJ�7(�WR�1��
:KHQ�7(�LV�VHW�WR�1��WKH�GDWD�FORFN�LV�HQDEOHG��:KHQ�LQ�
LQWHUQDO�FORFN�PRGH��WKH�GDWD�FORFN�LV�RXWSXW�IURP�WKH�&.6�
SLQ��,Q�H[WHUQDO�FORFN�PRGH��WKH�FORFN�LV�LQSXW�RQ�WKH�&.6�
SLQ��,Q�HLWKHU�FDVH��GDWD�LV�VKLIWHG�RXW�RQ�WKH�7;6�SLQ�
V\QFKURQRXV�ZLWK�WKH��LQWHUQDO�RU�H[WHUQDO��GDWD�FORFN��$IWHU�
WUDQVPLWWLQJ���ELWV�RI�GDWD��WKH�&6,�2�DXWRPDWLFDOO\�FOHDUV�
7(�WR�0��VHWV�()�WR�1�DQG�JHQHUDWHV�DQ�LQWHUUXSW�LI�(,(�LV�1��
7(�DQG�5(�DUH�QHYHU�ERWK�VHW�WR���DW�WKH�VDPH�WLPH��7(�LV�
FOHDUHG�WR�0�GXULQJ�5(6(7�DQG�,26723�PRGH�

�
� 66� 5�: � 66���66��DQG�66��VHOHFW�WKH�&6,�2�WUDQVPLW�UHFHLYH�FORFN�

VRXUFH�DQG�VSHHG��66���66��DQG�66��DUH�DOO�VHW�WR���GXULQJ�
5(6(7�

� 66� 5�: �
� 66� 5�: �

7DEOH���� �&6,�2�%DXG�5DWH�6HOHFWLRQ

66� 66� 66� 'LYLGH�5DWLR

� � � ñ��
� � � ñ��
� � � ñ��
� � � ñ���
� � � ñ���
� � � ñ���
� � � ñ����
� � � ([WHUQDO�&ORFN�,QSXW��IUHTXHQF\�PXVW�EH�OHVV�WKDQ�3+,�ñ����

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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RXWSXW�SLQ��WKH�VHOHFWHG�FORFN�LV�RXWSXW�RQO\�ZKHQ�WUDQVPLW�RU�UHFHLYH�
RSHUDWLRQV�DUH�LQ�RSHUDWLRQ�

&6,�2�,QWHUUXSWV

7KH�&6,�2�LQWHUUXSW�UHTXHVW�FLUFXLW�LV�GHSLFWHG�LQ�)LJXUH ���

)LJXUH���� &6,�2�,QWHUUXSW�5HTXHVW�*HQHUDWLRQ

&6,�2�23(5$7,21�

7KH�&6,�2�LV�RSHUDWHG�XVLQJ�VWDWXV�SROOLQJ�RU�LQWHUUXSW�GULYHQ�DOJRULWKPV�

7UDQVPLW���3ROOLQJ

�� 3ROO�WKH�7(�ELW�LQ�WKH�&175�XQWLO�7(�LV�0�

�� :ULWH�WKH�WUDQVPLW�GDWD�LQWR�WKH�75'5�

�� 6HW�WKH�7(�ELW�LQ�WKH�&175�WR�1�

�� 5HSHDW�VWHSV������DQG���IRU�HDFK�WUDQVPLW�GDWD�E\WH�

7UDQVPLW���,QWHUUXSWV

�� 3ROO�WKH�7(�ELW�LQ�WKH�&175�XQWLO�7(�LV���

�� :ULWH�WKH�ILUVW�WUDQVPLW�GDWD�LQWR�WKH�75'5�

,()�

&6,�2
,QWHUUXSW�5HTXHVW

()

(,(
80�����������
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�� 6HW�WKH�7(�DQG�(,(�ELWV�LQ�WKH�&175�WR���

�� :KHQ�WKH�WUDQVPLW�LQWHUUXSW�RFFXUV��ZULWH�WKH�QH[W�WUDQVPLW�GDWD�E\WH�
LQWR�WKH�75'5�

�� 5HSHDW�VWHSV���DQG���IRU�HDFK�WUDQVPLW�GDWD�E\WH�

5HFHLYH���3ROOLQJ

�� 3ROO�WKH�5(�ELW�LQ�WKH�&175�XQWLO�5(� ��

�� 6HW�WKH�5(�ELW�LQ�WKH�&175�WR��

�� 3ROO�WKH�5(�ELW�LQ�WKH�&175�XQWLO�5(� ��

�� 5HDG�WKH�UHFHLYH�GDWD�IURP�WKH�75'5

�� 5HDG���WR���IRU�HDFK�UHFHLYH�GDWD�E\WH

5HFHLYH���,QWHUUXSWV

�� 3ROO�WKH�5(�ELW�LQ�WKH�&175�XQWLO�5(� ���

�� 6HW�WKH�5(�DQG�(,(�ELWV�LQ�WKH�&175�WR���

�� :KHQ�WKH�UHFHLYH�LQWHUUXSW�RFFXUV��UHDG�WKH�UHFHLYH�GDWD�IURP�WKH�
75'5�

�� 5HSHDW�VWHSV���DQG���IRU�HDFK�UHFHLYH�GDWD�E\WH�

&6,�2�23(5$7,21�7,0,1*�127(6

7UDQVPLWWHU�FORFNLQJ�DQG�UHFHLYLQJ�VDPSOLQJ�WLPLQJ�DUH�GLIIHUHQW�LQ�
LQWHUQDO�DQG�H[WHUQDO�WLPLQJ�PRGHV��)LJXUHV ���WKURXJK����LOOXVWUDWH�&6,�
2�7UDQVPLW�5HFHLYH�7LPLQJ�
80�����������
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)LJXUH���� 7UDQVPLW�7LPLQJ�,QWHUQDO�&ORFN

)LJXUH���� 7UDQVPLW�7LPLQJ�([WHUQDO�&ORFN

7;6

&.6

/6% 06%

5HDG�RU�:ULWH�RI�&6,�2
7UDQVPLW�5HFHLYH
'DWD�5HJLVWHU

()

7(

7;6

&.6

/6% 06%

5HDG�RU�:ULWH�RI�&6,�2
7UDQVPLW�5HFHLYH
'DWD�5HJLVWHU

()

7(

���f

���f

���f

���f

���f

���f

���f

���f
80�����������
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)LJXUH���� 5HFHLYH�7LPLQJ�,QWHUQDO�&ORFN

5;6

&.6

/6% 06%

5HDG�RU�:ULWH�RI�&6,
7UDQVPLW�5HFHLYH
'DWD�5HJLVWHU

()

5(

��f ��f ��f ��f

��f

6DPSOLQJ
80�����������
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)LJXUH���� 5HFHLYH�7LPLQJ�([WHUQDO�&ORFN

&6,�2�23(5$7,21�127(6

�� 'LVDEOH�WKH�WUDQVPLWWHU�DQG�UHFHLYHU��7(�DQG�5(�LV�0��EHIRUH�
LQLWLDOL]LQJ�RU�FKDQJLQJ�WKH�EDXG�UDWH��:KHQ�FKDQJLQJ�WKH�EDXG�UDWH�
DIWHU�FRPSOHWLRQ�RI�WUDQVPLVVLRQ�RU�UHFHSWLRQ��D�GHOD\�RI�DW�OHDVW�RQH�
ELW�WLPH�LV�UHTXLUHG�EHIRUH�EDXG�UDWH�PRGLILFDWLRQ�

�� :KHQ�5(�RU�7(�LV�FOHDUHG�WR���E\�VRIWZDUH��D�FRUUHVSRQGLQJ�UHFHLYH�
RU�WUDQVPLW�RSHUDWLRQ�LV�LPPHGLDWHO\�WHUPLQDWHG��1RUPDOO\��7(�RU�5(�
LV�RQO\�FOHDUHG�WR�0�ZKHQ�()�LV�1�

�� 6LPXOWDQHRXV�WUDQVPLVVLRQ�DQG�UHFHSWLRQ�LV�QRW�SRVVLEOH��7KXV��7(�
DQG�5(�PXVW�QRW�ERWK�EH�1�DW�WKH�VDPH�WLPH�

5;6

&.6

/6% 06%

5HDG�RU�:ULWH�RI�&6,�2
7UDQVPLW�5HFHLYH

'DWD�5HJLVWHU

()

5(

����f

6DPSOLQJ

����f

����f

����f

����f

����f

����f

����f
80�����������
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&6,�2�$1'�5(6(7�

'XULQJ�5(6(7�HDFK�ELW�LQ�WKH�&175�LV�LQLWLDOL]HG�DV�GHILQHG�LQ�WKH�
&175�UHJLVWHU�GHVFULSWLRQ�

&6,�2�WUDQVPLW�DQG�UHFHLYH�RSHUDWLRQV�LQ�SURJUHVV�DUH�DERUWHG�GXULQJ�
5(6(7��+RZHYHU��WKH�FRQWHQWV�RI�WKH�75'5�DUH�QRW�FKDQJHG�
80�����������
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3URJUDPPDEOH�5HORDG�7LPHUV�

,1752'8&7,21

7KH�=������=������FRQWDLQV�D�WZR�FKDQQHO����ELW�3URJUDPPDEOH�5HORDG�7LPHU��357���(DFK�357�
FKDQQHO�FRQWDLQV�D����ELW�'RZQ�&RXQWHU�DQG�D����ELW�UHORDG�UHJLVWHU��7KH�'RZQ�&RXQWHU�FDQ�EH�GLUHFWO\�
UHDG�DQG�ZULWWHQ��DQG�D�'RZQ�&RXQWHU�2YHUIORZ�LQWHUUXSW�FDQ�EH�SURJUDPPDEO\�HQDEOHG�RU�GLVDEOHG��
$OVR��LI�%LW���RI�WKH�IAR1B�UHJLVWHU�LV�1��WKH�7OUT'5(4�SLQ�KDV�WKH�7OUT�IXQFWLRQ��DQG�FDQ�EH�VHW�
+LJK��/RZ��RU�WRJJOHG�ZKHQ�357�&KDQQHO����357���FRXQWV�GRZQ�WR�0��7KHUHIRUH��357��FDQ�SHUIRUP�
SURJUDPPDEOH�RXWSXW�ZDYHIRUP�JHQHUDWLRQ�

357�%/2&.�',$*5$0�

7KH�357�EORFN�GLDJUDP�LV�LOOXVWUDWHG�LQ�)LJXUH ����7KH�WZR�FKDQQHOV�KDYH�
VHSDUDWH�WLPHU�GDWD�DQG�UHORDG�UHJLVWHUV�DQG�D�FRPPRQ�VWDWXV�FRQWURO�
UHJLVWHU��7KH�357�LQSXW�FORFN�IRU�ERWK�FKDQQHOV�LV�HTXDO�WR�WKH�V\VWHP�
FORFN�GLYLGHG�E\����

)LJXUH���� 3URJUDPPDEOH�5HORDG�7LPHU��357��%ORFN�'LDJUDP

,QWHUQDO�$GGUHVV�'DWD�%XV

7LPHU�'DWD
5HJLVWHU��/�
70'5�/����

7LPHU�'DWD
5HJLVWHU��+�
70'5�+����

7LPHU�5HORDG
5HJLVWHU��/�

5/'5�/����

7LPHU�5HORDG
5HJLVWHU��+�

5/'5�+����

7LPHU�'DWD
5HJLVWHU��/�
70'5�/����

7LPHU�'DWD
5HJLVWHU�2+�
70'52+����

7LPHU�5HORDG
5HJLVWHU��/�
7/'5�/����

7LPHU�5HORDG
5HJLVWHU��+�
7/'5�+����

7LPHU�&RQWURO
5HJLVWHU�
7&5����

3KL,����� 3KL,�����

7287

,QWHUUXSW�5HTXHVW
80�����������
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7LPHU�5HORDG�5HJLVWHU�(RLDR: I/O Address�= CH0,�OEH,�OFH,�
CH1:�16H,�17H)

357��DQG�357��HDFK�KDYH����ELW�7LPHU�5HORDG�5HJLVWHUV��RLDR���RLDR0�
DQG�RLDR1�DUH�HDFK�DFFHVVHG�DV�/RZ�DQG�+LJK�E\WH�UHJLVWHUV��RLDR0H��
RLDR0L�DQG�RLDR1H��RLDR1L���'XULQJ�UHVHW��RLDR0�DQG�RLDR1�DUH�VHW�
WR�FFFFH�

:KHQ�WKH�TMDR�FRXQWV�GRZQ�WR�0��LW�LV�DXWRPDWLFDOO\�UHORDGHG�ZLWK�WKH�
FRQWHQWV�RI�RLDR�
80�����������
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7LPHU�&RQWURO�5HJLVWHU

7LPHU�&RQWURO�5HJLVWHU�(TCR: 10H)

7KH�TCR�PRQLWRUV�ERWK�FKDQQHOV��357���357���VWDWXV��,W�DOVR�FRQWUROV�
HQDEOLQJ�DQG�GLVDEOLQJ�RI�GRZQ�FRXQWLQJ�DQG�LQWHUUXSWV�

� � � � � � � �

7,)� 7,)� 7,(� 7,(� 72&� 72&� 7'(� 7'(�

� � � � � � � �

5 5 5�: 5�: 5�: 5�: 5�: 5�:

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXH 'HVFULSWLRQ

� 7,)� 5 � 7LPHU�,QWHUUXSW�)ODJ��
:KHQ�70'5��GHFUHPHQWV�WR�0��7,)��LV�1��7KLV�SURFHVV�
JHQHUDWHV�DQ�LQWHUUXSW�UHTXHVW�LI�HQDEOHG�E\�7,(��DV�1��7,)��
LV�UHVHW�WR�0�ZKHQ�WKH�TCR�LV�UHDG�DV�ZHOO�DV�ZKHQ�HLWKHU�
E\WH�RI�70'5��LV�UHDG��'XULQJ�5(6(7��7,)��LV�FOHDUHG�WR�
0�

� 7,)� 5 � 7LPHU�,QWHUUXSW�)ODJ��
:KHQ�70'5��GHFUHPHQWV�WR�0��7,)��LV�VHW�WR�1��7KLV�
SURFHVV�JHQHUDWHV�DQ�LQWHUUXSW�UHTXHVW�LI�HQDEOHG�E\�7,(��DV�
1��7,)��LV�UHVHW�WR�0�ZKHQ�TCR�LV�UHDG�DV�ZHOO�DV�ZKHQ�HLWKHU�
E\WH�RI�70'5��LV�UHDG��'XULQJ�UHVHW�7,)��LV�FOHDUHG�WR�0�

� 7,(� 5�: � 7LPHU�,QWHUUXSW�(QDEOH��
:KHQ�7,(��LV�1��ZKHQ�7,)��LV�1�7,(��JHQHUDWHV�D�&38�
LQWHUUXSW�UHTXHVW��:KHQ�7,(��LV�UHVHW�WR�0��WKH�LQWHUUXSW�
UHTXHVW�LV�LQKLELWHG��'XULQJ�UHVHW��7,(��LV�FOHDUHG�WR�0�

� 7,(� 5�: � 7LPHU�,QWHUUXSW�(QDEOH��
:KHQ�7,(��LV�1��ZKHQ�7,)��LV�1�7,(��JHQHUDWHV�D�&38�
LQWHUUXSW�UHTXHVW��:KHQ�7,(��LV�UHVHW�WR�0��WKH�LQWHUUXSW�
UHTXHVW�LV�LQKLELWHG��'XULQJ�UHVHW��7,(��LV�FOHDUHG�WR�0�
80�����������
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357�7,0,1*

)LJXUH ���LOOXVWUDWHV�WLPHU�LQLWLDOL]DWLRQ��FRXQW�GRZQ��DQG�UHORDG�WLPLQJ��
)LJXUH ���LOOXVWUDWHV�WLPHU�RXWSXW��7OUT'5(4��WLPLQJ�

���� 72&���� 5�: � 7LPHU�2XWSXW�&RQWURO
72&��DQG�72&��FRQWURO�WKH�RXWSXW�RI�357��XVLQJ�WKH�
PXOWLSOH[HG�7OUT'5(4�SLQ�DV�VKRZQ�LQ�)LJXUH ����'XULQJ�
5(6(7��72&��DQG�72&��DUH�FOHDUHG�WR�0��,I�%LW���RI�WKH�
,$5�%�UHJLVWHU�LV�1��WKH�7OUT�IXQFWLRQ�LV�VHOHFWHG��%\�
SURJUDPPLQJ�72&��DQG�72&���WKH�7OUT'5(4�SLQ�FDQ�EH�
IRUFHG�+LJK��/RZ��RU�WRJJOHG�ZKHQ�70'5��GHFUHPHQWV�WR�
0�

���� 7'(���� 5�: � 7LPHU�'RZQ�&RXQW�(QDEOH
7'(��DQG�7'(��HQDEOH�DQG�GLVDEOH�GRZQ�FRXQWLQJ�IRU�
70'5��DQG�70'5���UHVSHFWLYHO\��:KHQ�7'(Q��Q�LV�0��1��
LV�VHW�WR�1��GRZQ�FRXQWLQJ�LV�VWRSSHG�DQG�70'5Q�FDQ�EH�
UHDG�RU�ZULWWHQ��7'(��DQG�7'(��DUH�FOHDUHG�WR�0�GXULQJ�
5(6(7�DQG�70'5Q�GRHV�QRW�GHFUHPHQW�XQWLO�7'(Q�LV�1�

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXH 'HVFULSWLRQ

72&� 72&� 2XWSXW

� � ,QKLELWHG 7KH�7287'5(4�SLQ�LV�QRW�DIIHFWH
WKH�357�

� � 7RJJOHG ,I�%LW���RI�,$5�%�LV����WKH�7287'
SLQ�LV�WRJJOHG�RU�VHW�/RZ�RU�+LJK�
LQGLFDWHG�

� � �

� � �
80�����������
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)LJXUH���� 7LPHU�,QLWLDOL]DWLRQ��&RXQW�'RZQ��DQG�5HORDG�7LPLQJ

)LJXUH���� 7LPHU�2XWSXW�7LPLQJ

))))+ ����+ ����+ ����+ ����+ ����+ ����+ ����+ ����+ ����+ ����+

7LPHU�'DWD�5HJLVWHU
:ULWH������+�

7LPHU�'DWD
5HJLVWHU

7LPHU�5HORDG
5HJLVWHU

7'(�)ODJ

7,)�)ODJ

5HVHW

���3+,�HDFK��W\SLFDO�
����W������3+,

7LPHU�5HORDG�5HJLVWHU�:ULWH������+�

))))+ ����+

5HORDG 5HORDG

:ULWH�D���WR�7'(

7LPHU�'DWD�5HJLVWHU�5HDG

7LPHU�&RQWURO�5HJLVWHU�5HDG

7LPHU�'DWD
5HJ�� �����+

7LPHU�'DWD
5HJ�� �����+

7287

3+,
80�����������
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357�,17(558376�

7KH�357�LQWHUUXSW�UHTXHVW�FLUFXLW�LV�VKRZQ�LQ�)LJXUH ���
�

)LJXUH���� 537�,QWHUUXSW�*HQHUDWLRQ

357�$1'�5(6(7�

'XULQJ�UHVHW��WKH�ELWV�LQ�WKH�TCR�DUH�LQLWLDOL]HG�DV�GHILQHG�LQ�WKH�TCR�
UHJLVWHU�GHVFULSWLRQ��'RZQ�FRXQWLQJ�LV�VWRSSHG�DQG�WKH�TMDR�DQG�RLDR�
UHJLVWHUV�DUH�LQLWLDOL]HG�WR�FFFFH�

357�23(5$7,21�127(6

�� TMDR�GDWD�FDQ�EH�DFFXUDWHO\�UHDG�ZLWKRXW�VWRSSLQJ�GRZQ�FRXQWLQJ��E\�
UHDGLQJ�WKH�ORZHU��TMDRnL��DQG�KLJKHU��TMDRnH��E\WHV�LQ�WKDW�
RUGHU��$OVR��WKH�TMDR�FDQ�EH�UHDG�RU�ZULWWHQ�E\�VWRSSLQJ�WKH�GRZQ�
FRXQWLQJ�

�� 7DNH�FDUH�WKDW�D�WLPHU�UHORDG�GRHV�QRW�RFFXU�GXULQJ�RU�EHWZHHQ�ZULWLQJ�
RI�WKH�ORZHU��RLDRnL��DQG�KLJKHU��RLDRnH��E\WH�ZULWHV��7KLV�

,()�

357��,QWHUUXSW
5HTXHVW

357��,QWHUUXSW
5HTXHVW

7,)�

7,(�

7,)�

7,(�
80�����������
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FRQGLWLRQ�LV�JXDUDQWHHG�E\�V\VWHP�GHVLJQ�WLPLQJ�RU�E\�VWRSSLQJ�GRZQ�
FRXQWLQJ��ZLWK�WKH�TMDR�FRQWDLQLQJ�D�QRQ�]HUR�YDOXH��GXULQJ�WKH�
RLDR�XSGDWLQJ��6LPLODUO\��LQ�DSSOLFDWLRQV�ZKHUH�WKH�TMDR�LV�ZULWWHQ�DW�
HDFK�TMDR�RYHUIORZ��WKH�V\VWHP�VRIWZDUH�GHVLJQ�JXDUDQWHHV�WKDW�
RLDR�FDQ�EH�XSGDWHG�EHIRUH�WKH�QH[W�RYHUIORZ�RFFXUV��2WKHUZLVH��
WLPH�EDVH�LQDFFXUDF\�RFFXUV�

1RWH��Q�LV�0��11RWH�
80�����������
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&RXQWHU�7LPHU�&KDQQHOV

,1752'8&7,21�

7KH�=������=������LQFOXGHV�IRXU�LQGHSHQGHQWO\�SURJUDPPDEOH�FRXQWHU�
WLPHU�FKDQQHOV�FDOOHG�&7&��WKURXJK�&7&���(DFK�&RXQWHU�7LPHU�&KDQQHO�
�&7&��LQFOXGHV�D�SUHVFDOHU�WKDW�FDQ�GLYLGH�E\����RU������DQG�DQ���ELW�
'RZQ�&RXQWHU�WKDW�FRXQWV�GRZQ�IURP�D�SURJUDPPDEOH�VWDUWLQJ�7LPH�
&RQVWDQW�YDOXH�

(DFK�FKDQQHO�FDQ�RSHUDWH�LQ�D�&RXQWHU�PRGH��(DFK�FKDQQHO�FRXQWV�
WUDQVLWLRQV�RQ�D�&/.�75*�LQSXW��RU�D�7LPHU�PRGH�LQ�ZKLFK�LW�LV�GULYHQ�E\�
WKH�PDVWHU�3+,�FORFN��2SWLRQDOO\��WLPLQJ�FDQ�EH�WULJJHUHG�E\�D�WUDQVLWLRQ�
RQ�&/.�75*��(DFK�FKDQQHO�KDV�D�=HUR�&RXQW�7LPH2XW��=&�72��RXWSXW��
WKUHH�RI�ZKLFK�FDQ�EH�GULYHQ�RQWR�RXWSXW�SLQV��7KH�&/.�75*�LQSXWV�DQG�
=&�72�RXWSXWV�DUH�PXOWLSOH[HG�ZLWK�3DUDOOHO�SRUW���RQ�SLQV�RI�WKH�
=������=�������DQG�WKH�=&�72�RXWSXWV�FDQ�EH�LQWHUQDOO\�URXWHG�WR�&/.�
75*�LQSXWV�RI�RWKHU�&7&V��WR�SURGXFH�ORQJHU�WLPLQJ�LQWHUYDOV�

,�2�$''5(66(6��

(DFK�&7&�KDV�RQH�DGGUHVV�LQ�,�2�VSDFH���

$V�LOOXVWUDWHG�LQ�)LJXUH ����DW�HDFK�RI�WKHVH�DGGUHVVHV�VRIWZDUH�FDQ�ZULWH�
WR�D�&RQWURO�5HJLVWHU�RU�D�7LPH�&RQVWDQW�5HJLVWHU�IRU�WKDW�FKDQQHO��RU�FDQ�

&KDQQHO $GGUHVV

&7&� (�
&7&� (�
&7&� (�
&7&� (�
80�����������
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ZULWH�WR�DQ�,QWHUUXSW�9HFWRU�UHJLVWHU�WKDW�LV�VKDUHG�LQ�FRPPRQ�DPRQJ�DOO�
IRXU�FKDQQHOV��DQG�FDQ�UHDG�WKH�YDOXH�LQ�WKH�FKDQQHO¶V�'RZQ�&RXQWHU�

)LJXUH���� &7&�%ORFN�'LDJUDP��

:5,7,1*�5(*,67(5��

1RUPDOO\��ZULWLQJ�DQ�HYHQ�YDOXH��D�YDOXH�ZLWK�%LW���DW�0��WR�DQ\�RI�WKH�
IRXU�&7&V�ZULWHV�WR�WKH�,QWHUUXSW�9HFWRU�UHJLVWHU�WKDW�LV�VKDUHG�LQ�FRPPRQ�
E\�DOO�IRXU�&7&V��:ULWLQJ�DQ�RGG�YDOXH��D�YDOXH�ZLWK�%LW���LV�1��ZULWHV�WR�
WKH�&RQWURO�5HJLVWHU�IRU�WKDW�FKDQQHO��$IWHU�VRIWZDUH�ZULWHV�D�YDOXH�ZLWK�
%LWV���DQG���ERWK�1�WR�WKH�&RQWURO�5HJLVWHU��WKDW�&7&�HQWHUV�D�VSHFLDO�
PRGH�LQ�ZKLFK�WKH�QH[W�YDOXH�ZULWWHQ�WR�WKDW�&7&¶V�,�2�DGGUHVV�DUH�ORDGHG�
LQWR�WKH�&7&¶V�7LPH�&RQVWDQW�UHJLVWHU��ZKHWKHU�WKH�YDOXH�LV�RGG�RU�HYHQ��
$IWHU�VRIWZDUH�KDV�ZULWWHQ�WKH�7LPH�&RQVWDQW�YDOXH��WKH�&7&�UHWXUQV�WR�LWV�
QRUPDO�PRGH��LQ�ZKLFK�WKH�&RQWURO�5HJLVWHU�RU�,QWHUUXSW�9HFWRU�UHJLVWHU�
FDQ�EH�ZULWWHQ�

3UHVFDOHU

&RQWURO�5HJLVWHU

,QWHUUXSW�9HFWRU

,QWHUUXSW�/RJLF

�6KDUHG�DPRQJ�&7&V�

7LPH�&RQVWDQW

'RZQ�&RXQWHU3+,

3,$�&/.75*�3LQ

=&�72�IURP

3,$�%LW

3,$�=7�&2

7R�QH[W�&7&

=&�72
0
8
;

SUHYLRXV�&7&

3LQ0
8
;0

8
;

,�2�$GGUHVV
80�����������
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&7&�5(*,67(56

&RQWURO�5HJLVWHU�(waiting for mnemonic)��

��

� � �� � � � � �

,QWHUUXSW 0RGH 3UHVFDOHU &/.�75* 0RGH 7LPH�
&RQVWDQW

5HVHW 9HFWRU
&RQWUR

5�: 5�: 5�: 5�: 5�: : 5�: 5�:

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� ,QWHUUXSW ���7KLV�&7&�UHTXHVWV�DQ�LQWHUUXSW�ZKHQ�LWV�'RZQ�&RXQWHU�
UHDFKHV�0�
���7KH�&7&�GRHV�QRW�UHTXHVW�DQ�LQWHUUXSW�ZKHQ�LWV�'RZQ�
FRXQWHU�UHDFKHV�0�

� 0RGH ���&RXQWHU�PRGH��LQ�ZKLFK�WKH�&7&�FRXQWV�WUDQVLWLRQV�RQ�LWV�
&/.�75*�LQSXW�
���7LPHU�PRGH��LQ�ZKLFK�WKH�3+,�FORFN�GHFUHPHQWV�WKH�
3UHVFDOHU��DQG�WKH�3UHVFDOHU�GHFUHPHQWV�WKH�'RZQ�&RXQWHU�

� 3UHVFDOHU�
2SHUDWLR
Q

���'LYLGH�E\�����
���'LYLGH�E\����

� &/.�
75*�
(GJH�
6HOHFWLRQ

���$�ULVLQJ�HGJH�RQ�WKH�&/.�75*�LQSXW�HQDEOHV�WLPLQJ�DQG�
&7&�FRXQWLQJ�
���$�IDOOLQJ�HGJH�RQ�WKH�&/.�75*�LQSXW�HQDEOHV�WLPLQJ�DQG�
&7&�FRXQWLQJ

� 0RGH 7LPHU�PRGH
���&/.�75*�3XOVH�VWDUWV�WLPLQJ
���$XWRPDWLF�WULJJHU�ZKHQ�7LPH�&RQVWDQW�ORDGV
&RXQWHU�PRGH
���&/.�75*�GHFUHPHQWV�3UHVFDOHU�
���&/.�75*�GHFUHPHQWV�'RZQ�&RXQWHU�
80�����������
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7LPH�&RQVWDQW�5HJLVWHU

:ULWLQJ�D�YDOXH�DIWHU�ZULWLQJ�WKH�&RQWURO�5HJLVWHU�ZLWK�%LWV���DQG���ERWK�
1��ZULWHV�WKH�YDOXH�LQWR�ERWK�WKH�7LPH�&RQVWDQW�UHJLVWHU�DQG�WKH�'RZQ�
&RXQWHU��DQG�VWDUWV�WKH�&7&�LQWR�RSHUDWLRQ��:ULWLQJ�D�YDOXH�DIWHU�ZULWLQJ�
WKH�&RQWURO�5HJLVWHU�ZLWK�%LWV������ZULWWHQ�DV�10��VWRUHV�WKH�YDOXH�LQ�WKH�
7LPH�&RQVWDQW�UHJLVWHU�EXW�GRHV�QRW�DIIHFW�WKH�'RZQ�&RXQWHU�XQWLO�WKH�
QH[W�WLPH�LW�FRXQWV�GRZQ�WR�0��

%HFDXVH�WKH�&7&�RQO\�FKHFNV�WKH�'RZQ�&RXQWHU�IRU�0�DIWHU�LW�FRXQWV�
GRZQ��D�=HUR�7LPH�&RQVWDQW�PDNHV�WKH�&7&�GHFUHPHQW�WKH�'RZQ�
&RXQWHU�����WLPHV�EHIRUH�UHDFKLQJ�WKH�=&�72�FRQGLWLRQ�

� 7LPH�
&RQVWDQW

:KHQ�WKLV�ELW�LV�1��WKH�&7&�ORDGV�WKH�QH[W�E\WH�ZULWWHQ�WR�LWV�
,�2�DGGUHVV�LQWR�WKH�7LPH�&RQVWDQW�UHJLVWHU��:KHQ�WKLV�ELW�LV�
0��WKH�&7&�ORDGV�WKH�QH[W�E\WH�ZULWWHQ�LQWR�WKH�&RQWURO�
5HJLVWHU�RU�,QWHUUXSW�9HFWRU�UHJLVWHU��GHSHQGLQJ�RQ�%LW���RI�
WKDW�E\WH�
���7LPH�&RQVWDQW�IROORZV�
���1R�7LPH�&RQVWDQW�IROORZV�

� 5HVHW 6RIWZDUH�5HVHW��
:ULWLQJ�D�1�WR�WKLV�ELW�DQG�D�0�WR�%LW���VWRSV�WKH�&7&��
:ULWLQJ�D�1�WR�ERWK�WKLV�ELW�DQG�%LW���UHVHWV�WKH�&7&��ZKLFK�
WKHQ�VWDUWV�ZKHQ�WKH�7LPH�&RQVWDQW�LV�ZULWWHQ�
���6RIWZDUH�UHVHW�
���&RQWLQXHG�RSHUDWLRQ�

� 9HFWRU�RU�
&RQWURO

7KLV�ELW�PXVW�EH�1�IRU�D�ZULWH�WR�WKH�&RQWURO�5HJLVWHU��:KHQ�
WKLV�ELW�LV�0��DQG�WKH�&7&�LV�QRW�H[SHFWLQJ�D�7LPH�&RQVWDQW�
YDOXH�DV�GHVFULEHG�IRU�%LW����WKH�E\WH�LV�SODFHG�LQWR�WKH�
,QWHUUXSW�9HFWRU�UHJLVWHU�
���&RQWURO
���9HFWRU�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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,QWHUUXSW�9HFWRU�5HJLVWHU

7KHUH�LV�D�UHJLVWHU�IRU�HDFK�&7&��:KHQ�WKH�SURFHVVRU�DFNQRZOHGJHV�DQ�
LQWHUUXSW�IURP�DQ\�RI�WKH�&7&V��%LWV������RI�WKH�LQWHUUXSW�YHFWRU�FRPH�
IURP�WKLV�UHJLVWHU��ZKLOH�%LWV������LGHQWLI\�WKH�KLJKHVW�SULRULW\�&7&�
FXUUHQWO\�UHTXHVWLQJ�DQ�LQWHUUXSW��ZLWK�&7&��KDYLQJ�WKH�KLJKHVW�SULRULW\�
DQG�&7&��WKH�ORZHVW
�

%LW���RI�DQ�LQWHUUXSW�YHFWRU�PXVW�EH����DV�UHTXLUHG�E\�WKH�SURFHVVRU��E\�WKH�
PHFKDQLVP�XVHG�WR�ZULWH�WKH�,QWHUUXSW�9HFWRU�UHJLVWHU�

9HFWRU

%LW�� %LW�� &7&

� � &7&�
� � &7&�
� � &7&�
� � &7&�
80�����������
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'RZQ�&RXQWHU�5HJLVWHU�(%DE)

6RIWZDUH�UHDGV�WKH�YDOXH�LQ�WKLV�FRXQWHU�IURP�WKH�&7&¶V�,�2�DGGUHVV�DW�
DQ\�WLPH���7KH�&RQWURO�5HJLVWHU��7LPH�&RQVWDQW�UHJLVWHU��DQG�,QWHUUXSW�
9HFWRU�UHJLVWHU�DUH�DOO�ZULWH�RQO\�UHJLVWHUV��

���������

� � � � � � � �

5HVHUYHG 3,$���
=7�&2�

3,$���
=7�&2�

3,$���
=7�&2�

3,$���
75*�

3,$���
75*�

3,$���
75*�

5HVHUYHG

± 5�: 5�: 5�: 5�: : 5�: 5�:

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� 5HVHUYHG ± ± 5HVHUYHG��0XVW�EH���
� 3,$���

=7�&2�
5�: � :KHQ�VRIWZDUH�KDV�SURJUDPPHG�RQH�RI�WKH�3,$������=7�

&2����SLQV�DV�DQ�RXWSXW�LQ�WKH�3,$��'DWD�'LUHFWLRQ�UHJLVWHU��
DQG�WKH�
FRUUHVSRQGLQJ�RQH�RI�WKHVH�ELWV�LV�0��WKH�=������=������
GULYHV�WKH�FRUUHVSRQGLQJ�ELW�RI�WKH�3,$��'DWD�5HJLVWHU�RQWR�
WKH�SLQ��:KHQ�VRIWZDUH�KDV�SURJUDPPHG�VXFK�D�SLQ�DV�DQ�
RXWSXW��DQG�WKH�FRUUHVSRQGLQJ�ELW�KHUH�LV�1��WKH�=������
=������GULYHV�WKH�SLQ�ZLWK�WKH�=&�72�RXWSXW�RI�WKH�
LQGLFDWHG�&7&�
���=7�&2�
���3,$��

� 3,$���
=7�&2�

5�: � 6HH�WKH�GHVFULSWLRQ�IRU�%LW���
���=7�&2�
���3,$��

� 3,$���
=7�&2�

5�: � 6HH�WKH�GHVFULSWLRQ�IRU�%LW���
���=7�&2�
���3,$��
80�����������
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&7&�23(5$7,21

7KH�IRXU�PDMRU�PRGHV�RI�RSHUDWLRQ�RI�D�&7&�DUH�FRQWUROOHG�E\�%LWV���DQG�
��RI�LWV�&RQWURO�5HJLVWHU�

7KH�GLIIHUHQFH�EHWZHHQ�WKHVH�PRGHV�LV�GHVFULEHG�LQ�WKH�VHFWLRQ�RQ�WKH�
&RQWURO�5HJLVWHU��,Q�DQ\�RI�WKHVH�PRGHV��VRIWZDUH�VWDUWV�D�&7&�XVLQJ�D�
6RIWZDUH�5HVHW�IROORZHG�E\�ZULWLQJ�D�7LPH�&RQVWDQW�YDOXH��:KHQ�D�&7&�
FRXQWV�LWV�GRZQFRXQWHU�GRZQ�WR����WKH�IROORZLQJ�SURFHVV�RFFXUV�

� 3,$���
75*�

5�: � 7KLV�ELW�FRQWURO�ZKHWKHU�WKH�&/.�75*�LQSXWV�RI�&7&����
DUH�WDNHQ�IURP�WKH�3,$������SLQV�UHVSHFWLYHO\��RU�IURP�WKH�
=&�72�RXWSXWV�UHVSHFWLYHO\��7KH�&/.�75*�LQSXW�RI�&7&��
LV�DOZD\V�WDNHQ�IURP�WKH�3,$���SLQ�
���75*�
���3,$��

� 3,$���
75*�

5�: � 6HH�WKH�GHVFULSWLRQ�IRU�%LW���
���75*�
���3,$��

� 3,$���
75*�

5�: � 6HH�WKH�GHVFULSWLRQ�IRU�%LW���
���75*�
���3,$��

� 5HVHUYHG ± ± 5HVHUYHG��0XVW�EH���

%LW�� %LW�� 0RGH

� � $XWR�6WDUW�7LPHU
� � 7ULJJHUHG�7LPHU
� � ��%LW�&RXQWHU
� � /RQJ�&RXQWHU

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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�� 7KH�&7&�SURGXFHV�D�SXOVH�RQ�LWV�=7�&2�RXWSXW�

�� ,W�UHTXHVWV�DQ�LQWHUUXSW�:KHQ�%LW���RI�LWV�&RQWURO�5HJLVWHU�LV�1�

�� ,W�UHORDGV�LWV�'RZQ�&RXQWHU�IURP�LWV�7LPH�&RQVWDQW�UHJLVWHU�

�� 7KH�&7&�FRQWLQXHV�RSHUDWLQJ�

7KHUH�LV�QR�RSWLRQ�WR�PDNH�D�&7&�VWRS�DXWRPDWLFDOO\�ZKHQ�LW�UHDFKHV����
6RIWZDUH�FDQ�VWRS�D�&7&�DW�DQ\�WLPH�E\�ZULWLQJ�D�1�WR�WKH�6RIWZDUH�5HVHW�
ELW�LQ�LWV�&RQWURO�5HJLVWHU�

&7&�,17(558376

7KH�&7&V�DUH�SDUW�RI�DQ�LQWHUUXSW�DFNQRZOHGJH�GDLV\�FKDLQ�LQWHUQDO�WR�WKH�
=������=�������DV�DUH�WKH�(6&&�FKDQQHO�DQG�WKH�%LGLUHFWLRQDO�
&HQWURQLFV�FRQWUROOHU��7KLV�GDLV\�FKDLQ�FRQWUROV�ZKLFK�RI�WKHVH�WKUHH�
GHYLFHV�KDV�WKH�KLJKHVW�LQWHUUXSW�SULRULW\��DQG�HQDEOHV�D�KLJKHU�SULRULW\�
GHYLFH�WR�LQWHUUXSW�WKH�LQWHUUXSW�VHUYLFH�URXWLQH�IRU�D�ORZHU�SULRULW\�GHYLFH��
�7KH�'0$V��$6&,V��357V��DQG�&6,�2�XVH�D�IL[HG�LQWHUUXSW�SULRULW\�DQG�
GR�QRW�DOORZ�VXFK�QHVWHG�LQWHUUXSWV��

7KH�UHODWLYH�SULRULW\�RI�WKH�&7&V��(6&&��DQG�%LGLUHFWLRQDO�&HQWURQLFV�
FRQWUROOHU�LV�SURJUDPPDEOH�DV�GHVFULEHG�LQ�WKH�VHFWLRQ��³&38�2SWLRQV´�RQ�
SDJH������7KH�GDLV\�FKDLQ�FDQ�EH�H[WHQGHG�WR�LQFOXGH�H[WHUQDO�GHYLFHV��E\�
FRQQHFWLQJ�WKH�,(2�RXWSXW�RI�D�KLJK�SULRULW\�H[WHUQDO�GHYLFH�WR�WKH�
=������=�����¶V�,(,�LQSXW��RU�E\�FRQQHFWLQJ�WKH�=������=�����¶V�,(2�
RXWSXW�WR�WKH�,(,�LQSXW�RI�D�ORZ�SULRULW\�H[WHUQDO�GHYLFH�

7KH�LQWHUQDO�GDLV\�FKDLQ�LQFOXGHV�WKH�IRXU�&7&V�LQ�WKH�IL[HG�SULRULW\�RUGHU�
&7&���ZKLFK�LV�WKH�KLJKHVW�LQ�SULRULW\��WR�&7&������DQG����ZKLFK�DUH�WKH�
ORZHVW�LQ�SULRULW\��

(DFK�GHYLFH�RQ�WKH�GDLV\�FKDLQ�IHDWXUHV�LWV�RZQ�,QWHUUXSW�8QGHU�6HUYLFH�
�,86��ODWFK��ZKLFK�LW�VHWV�ZKHQ�WKH�SURFHVVRU�DFNQRZOHGJHV�DQ�LQWHUUXSW�
IURP�WKDW�GHYLFH��:KLOH�D�GHYLFH¶V�,86�ODWFK�LV�VHW��LW�QHJDWHV�LWV�,(2�
RXWSXW�WR�ORZHU�SULRULW\�GHYLFHV�VR�WKDW�WKH\�FDQQRW�LQWHUUXSW�WKLV�GHYLFH¶V�
LQWHUUXSW�VHUYLFH�URXWLQH��,65��
80�����������
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7KH�,65�IRU�D�GDLV\�FKDLQHG�GHYLFH�PXVW�FOHDU�WKH�GHYLFH¶V�,86�ODWFK�WR�
DOORZ�ORZHU�SULRULW\�GHYLFHV�WR�UHTXHVW�LQWHUUXSWV��:KHQ�WKH�,65�UH�
HQDEOHV�SURFHVVRU�LQWHUUXSWV�WR�DOORZ�QHVWHG�LQWHUUXSWV�IURP�KLJKHU�
SULRULW\�GHYLFHV�GXULQJ�LWV�H[HFXWLRQ��LW�PXVW�FOHDU�,86�DW�WKH�HQG�RI�LWV�
H[HFXWLRQ��LI�QRW��WKH�,65�FDQ�FOHDU�WKH�,86�ODWFK�DW�DQ\�SRLQW�LQ�LWV�
H[HFXWLRQ�

7KH�(6&&�DQG�%LGLUHFWLRQDO�&HQWURQLFV�FRQWUROOHU�LQFOXGH�H[SOLFLW�
RSHUDWLRQV�LQ�,�2�VSDFH�IRU�FOHDULQJ�WKHLU�,86�ELWV��7KH�&7&V�GR�QRW��WKH�
,86�ELW�RI�D�&7&�PXVW�EH�FOHDUHG�E\�HQGLQJ�LWV�LQWHUUXSW�VHUYLFH�URXWLQH�
ZLWK�WKH�VSHFLDO�LQVWUXFWLRQ�RETI��7KLV�LQVWUXFWLRQ�IHWFKHV�D�UHWXUQ�DGGUHVV�
IURP�WKH�VWDFN�DQG�UHVXPHV�H[HFXWLRQ��MXVW�OLNH�WKH�RET�LQVWUXFWLRQ��EXW�
WKH�KLJKHVW�SULRULW\�&7&�KDYLQJ�LWV�,86�ELW�VHW�QRWHV�WKH�H[HFXWLRQ�RI�WKH�
5(7,��DQG�FOHDUV�LWV�,86�ELW�

7KH�RETI�LQVWUXFWLRQ�LV�QHFHVVDU\�RQO\�IRU�DQ�LQWHUUXSW�VHUYLFH�URXWLQH�IRU�
DQ�LQWHUQDO�&7&�RU�DQ�H[WHUQDO�=���3,2��6,2��&7&��RU�'0$��,65V�IRU�
RWKHU�GHYLFHV�FDQ�DQG�PXVW�HQG�ZLWK�DQ�RET�LQVWUXFWLRQ�EHFDXVH�LW�LV�
VKRUWHU�DQG�IDVWHU�

7KH�&7&V�LQVLGH�WKH�=������=������UHFRJQL]H�DQ�RETI�LQVWUXFWLRQ��DQG�
FOHDUV�,86�DV�D�UHVXOW��ZKHWKHU�RU�QRW�WKH�0�(�ELW�LV�VHW�DV�GHVFULEHG�LQ�WKH�
VHFWLRQ��³&38�2SWLRQV´�RQ�SDJH ����:KHQ�H[WHUQDO�=���GHYLFHV�DUH�
LQFOXGHG�LQ�DQ�DSSOLFDWLRQ��VRIWZDUH�PD\�QHHG�WR�SURJUDP�WKH�0�(�ELW�WR�
0�WR�HQVXUH�WKDW�WKHVH�GHYLFHV�FRUUHFWO\�UHFRJQL]H�DQG�UHVSRQG�WR�DQ�RETI�
80�����������
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:DWFK�'RJ�7LPHU

,1752'8&7,21

7KH�:DWFK�'RJ�7LPHU��:'7��LV�HQDEOHG�DW�5HVHW�DQG�PXVW�EH�GLVDEOHG�
E\�VRIWZDUH��:KHQ�VRIWZDUH�GRHV�QRW�GLVDEOH�WKH�:'7��LW�PXVW�
SHULRGLFDOO\�FOHDU�WKH�:'7�LQ�RUGHU�WR�DYRLG�D�KDUGZDUH�5HVHW�RI�WKH�
HQWLUH�=������=������
80�����������
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:'7�5HJLVWHUV

:DWFK�'RJ�7LPHU�0DVWHU�5HJLVWHU�(waiting for 
address)

� � � � � �

:'7�
(QDEOH

:'7�3HULRGLF�)LHOG 'ULYH�
5HVHW

:'7�&RPSDWLELOLW\

� � � �

5�: 5�: 5�: 5�:

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXH 'HVFULSWLRQ

� 7,)� 5 � :'7�(QDEOH
:KHQ�WKLV�ELW�LV�1��DV�LW�LV�DIWHU�D�UHVHW��WKH�:'7�LV�HQDEOHG��
,Q�RUGHU�WR�GLVDEOH�WKH�:'7��VRIWZDUH�PXVW�ZULWH�WKLV�ELW�DV�
0�DQG�WKHQ�ZULWH�WKH�YDOXH�%�+�WR�WKH�:'7�&RPPDQG�
5HJLVWHU��7KLV�WZR�VWHS�GLVDEOLQJ�SURFHGXUH�HQVXUHV�WKDQ�
UXQDZD\�VRIWZDUH�
ILUPZDUH�GRHV�QRW�GLVDEOH�WKH�:'7�
���:'7�HQDEOHG�
���:'7�GLVDEOHG�

���� 7,)� 5�: � :'7�3HULRGLF�)LHOG
7KHVH�ELWV�VHOHFW�KRZ�ORQJ�VRIWZDUH�FDQ�JR�ZLWKRXW�ZULWLQJ�
D�&OHDU�FRPPDQG�WR�WKH�:'7�&RPPDQG�5HJLVWHU��EHIRUH�
WKH�:'7�5HVHWV�WKH�HQWLUH�=������=�������7KH\�UHVHW�WR�
11��WKH�ORQJHVW�LQWHUYDO
����3HULRG�LV��7F&�[�����
����3HULRG�LV��7F&�[�����
����3HULRG�LV��7F&�[�����
����3HULRG�LV��7F&�[�����
80�����������
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:'7�&RPPDQG�5HJLVWHU�(WDTCR: F1H)

7KH�:'7�GHFRGHV�WZR�YDOXHV�ZULWWHQ�WR�WKH�:'7&5�DGGUHVV�

� 7,(� 5�: � 'ULYH�5HVHW
:KHQ�WKLV�ELW�LV����DV�LW�LV�DIWHU�D�5HVHW��ZKHQ�WKH�:'7�
WLPHV�RXW��LW�GULYHV�WKH�5(6(7�SLQ�/RZ�WR�UHVHW�H[WHUQDO�
ORJLF�DV�ZHOO�DV�WKH�=������=�������:KHQ�WKLV�ELW�LV�0��D�
:'7�WLPHRXW�RQO\�LQWHUQDOO\�UHVHWV�WKH�=������=������
���2XWSXW�RI�:'7�LV�GULYHQ�RQWR�5(6(7�SLQ
���:'7�RXWSXW�RQO\�UHVHWV�=������=�����

���� 72&���� 5�: � :'7�&RPSDWLELOLW\
)RU�FRPSDWLELOLW\�ZLWK�RWKHU�=L/2*�:'7V��WKHVH�ELWV�DUH�
ZULWWHQ�DV�0011��7KH\�UHDG�EDFN�DV�0011

� �

'� '� '� '� '� '� '� '�

�

:

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXH 'HVFULSWLRQ

���� : � %�+��:ULWLQJ�WKLV�YDOXH��ZKHQ�%LW���RI�WKH�0DVWHU�5HJLVWHU�
LV����GLVDEOHV�WKH�:'7�
�(+��:ULWLQJ�WKLV�YDOXH�FOHDUV�WKH�:'7�WR�0��WKHUHIRUH�
GHOD\LQJ�WKH�WLPH�ZKHQ�LW�ZRXOG�WLPH�RXW�DQG�5HVHW�WKH�
=������=������

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXH 'HVFULSWLRQ
80�����������
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3DUDOOHO�3RUWV

)($785(6

7KH�=������=������IHDWXUHV�WZR���ELW�ELGLUHFWLRQDO�SRUWV��(DFK�ELW�LV�
LQGLYLGXDOO\�SURJUDPPDEOH�IRU�LQSXW�RU�RXWSXW��(DFK�SRUW�LQFOXGHV�WZR�
UHJLVWHUV��WKH�3RUW�'LUHFWLRQ�&RQWURO�5HJLVWHU�DQG�WKH�3RUW�'DWD�5HJLVWHU��
7KH�VHFRQG�SRUW�DOVR�LQFOXGHV�DQ�$OWHUQDWH�$GGUHVV�IRU�LWV�GDWD�UHJLVWHU�
WKDW�LV�XVHG�ZLWK�WKH�%LGLUHFWLRQDO�&HQWURQLFV�IHDWXUH�

3257�5(*,67(5

3,$��'DWD�'LUHFWLRQ�5HJLVWHU�(%E0)

� � �

5HVHUYHG 3,$��'DWD�'LUHFWLRQ

± 5�:

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� 5HVHUYHG ± 5HVHUYHG��'R�QRW�SURJUDP�
���� 3,$��

'DWD�
'LUHFWLRQ

� 7KH�GDWD�GLUHFWLRQ�UHJLVWHU�GHWHUPLQHV�ZKLFK�RI�WKH�3,$���
���SLQV�DUH�LQSXWV�DQG�RXWSXWV��:KHQ�D�ELW�LV�1��WKH�
FRUUHVSRQGLQJ�ELW�LQ�WKH�3,$��'DWD�5HJLVWHU�LV�DQ�LQSXW��,I�
WKH�ELW�LV�0��WKHQ�WKH�FRUUHVSRQGLQJ�SLQ�LV�DQ�RXWSXW��7KHVH�
ELWV�PXVW�EH�VHW�DSSURSULDWHO\�HYHQ�LI�WKHVH�SLQV�DUH�XVHG�IRU�
&7&�LQSXWV�DQG�RXWSXWV�
80�����������
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3,$��'DWD�5HJLVWHU�(%E1)

3,$��'DWD�'LUHFWLRQ�5HJLVWHU�(%E2)

� � �

5HVHUYHG 3,$��'DWD

5�:

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� 5HVHUYHG ± 5HVHUYHG��'R�QRW�SURJUDP�
���� 3,$��

'DWD
5�: � :KHQ�WKH�SURFHVVRU�ZULWHV�WR�WKH�3,$��'DWD�5HJLVWHU��WKH�

GDWD�LV�VWRUHG�LQ�WKH�LQWHUQDO�EXIIHU��$Q\�ELWV�WKDW�DUH�RXWSXW�
DUH�WKHQ�GULYHQ�RQWR�WKH�SLQV�
:KHQ�WKH�SURFHVVRU�UHDGV�WKH�3,$��'DWD�5HJLVWHU��WKH�GDWD�
RQ�WKH�H[WHUQDO�SLQV�LV�UHWXUQHG�

� �

3,$��'DWD�'LUHFWLRQ

5�:

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� 3,$��
'DWD
'LUHFWLRQ

5�: � �:KHQ�WKH�%LGLUHFWLRQDO�&HQWURQLFV�LQWHUIDFH�LV�QRW�
FRQWUROOLQJ�WKH�GLUHFWLRQ�RI�WKH�3,$������SLQV��WKLV�UHJLVWHU�
GRHV�VR���:KHQ�RQH�RI�WKHVH�ELWV�LV�1��WKH�FRUUHVSRQGLQJ�SLQ�
DPRQJ�3,$������LV�DQ�LQSXW���,I�WKH�ELW�LV�0��WKHQ�WKH�
FRUUHVSRQGLQJ�SLQ�LV�DQ�RXWSXW�
80�����������
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3,$��'DWD�5HJLVWHU�(%E3)

� �

3,$��'DWD�'LUHFWLRQ

5�:

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� 3,$��
'DWD

5�: � :KHQ�WKH�SURFHVVRU�ZULWHV�WR�WKH�3,$��'DWD�5HJLVWHU��WKH�
GDWD�LV�VWRUHG�LQ�WKH�LQWHUQDO�EXIIHU��$Q\�ELWV�WKDW�DUH�RXWSXW�
DUH�WKHQ�GULYHQ�RQ�WR�WKH�SLQV��,Q�FHUWDLQ�PRGHV�RI�WKH�
%LGLUHFWLRQDO�&HQWURQLFV�&RQWUROOHU��DQ�LQWHUPHGLDWH�UHJLVWHU�
FDOOHG�WKH�2XWSXW�+ROGLQJ�5HJLVWHU�LV�DFWLYDWHG��7KH�WUDQVIHU�
RI�GDWD�IURP�WKH�2+5�WR�WKH�SLQV�LV�XQGHU�WKH�FRQWURO�RI�WKH�
FRQWUROOHU�
:KHQ�WKH�SURFHVVRU�UHDGV�WKH�3,$��'DWD�5HJLVWHU��WKH�GDWD�
RQ�WKH�H[WHUQDO�SLQV�LV�UHWXUQHG��,Q�FHUWDLQ�PRGHV�RI�WKH�
%LGLUHFWLRQDO�&HQWURQLFV�&RQWUROOHU��UHDGLQJ�IURP�WKLV�
DGGUHVV�UHDGV�WKH�GDWD�WKDW�KDV�EHHQ�VWRUHG�LQ�WKH�SRUW�
UHJLVWHU�IURP�3,$������XQGHU�WKH�FRQWURO�RI�WKH�FRQWUROOHU�
80�����������
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3,$��'DWD�$OWHUQDWH�$GGUHVV�(%EE)

� �

3,$��'DWD�'LUHFWLRQ

5�:

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� 3,$��
'DWD

5�: � 5HDGLQJ�DQG�ZULWLQJ�WKLV�UHJLVWHU�LV�WKH�VDPH�DV�UHDGLQJ�DQG�
ZULWLQJ�DGGUHVV�(��DV�GHVFULEHG�DERYH��,Q�FHUWDLQ�PRGHV�RI�
WKH�%LGLUHFWLRQDO�&HQWURQLFV�&RQWUROOHU��ZULWLQJ�WR�WKLV�
DGGUHVV�VHWV�D�QLQWK�ELW�LQ�WKH�RSSRVLWH�VHQVH�IURP�ZULWLQJ�
DGGUHVV�(���7KLV�SURFHVV�GULYHV�RQH�RI�WKH�FRQWURO�RXWSXWV�
ZLWK�WKH�RSSRVLWH�SRODULW\�
80�����������
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%LGLUHFWLRQDO�&HQWURQLFV
3�����&RQWUROOHU

,1752'8&7,21

7KH�&HQWURQLFV�3�����&RQWUROOHU�FDQ�RSHUDWH�LQ�HLWKHU�WKH�+RVW�RU�
3HULSKHUDO�UROH�LQ�&RPSDWLELOLW\�PRGH��KRVW�WR�SULQWHU���1LEEOH�RU�%\WH�
PRGH��SULQWHU�WR�KRVW���DQG�(&3�PRGH��ELGLUHFWLRQDO���,W�SURYLGHV�QR�
KDUGZDUH�VXSSRUW�IRU�WKH�(33�PRGH��DOWKRXJK�LW�PD\�EH�SRVVLEOH�WR�
LPSOHPHQW�WKLV�PRGH�E\�VRIWZDUH�

1LQH�FRQWURO�VLJQDOV�KDYH�GHGLFDWHG�KDUGZDUH�SLQV��DQG�KDYH�����P$�
GULYH��3�����/HYHO����FDSDELOLW\�DV�GRHV�WKH���ELW�GDWD�SRUW�3,$������

6LJQDO�QDPHV�OLVWHG�EHORZ�DUH�WKRVH�IRU�WKH�RULJLQDO�&RPSDWLEOH�
PRGH��7KH�QDPHV�VKRZQ�LQ�SDUHQWKHVHV�UHSUHVHQW�WKH�VDPH�
VLJQDO��EXW�LQ�D�PRUH�UHFHQW�PRGH��7KH�=������GRHV�QRW�LQFOXGH�
KDUGZDUH�VXSSRUW�IRU�WKH�3�����(33�PRGH�

7KH�IROORZLQJ�VLJQDOV�DUH�RXWSXWV�LQ�D�3HULSKHUDO�PRGH��LQSXWV�LQ�D�+RVW�
PRGH�

• %XV\��3WU%XV\��3HULSK$FN�

• Q$FN��3WU&ON��3HULSK&ON�

• 3(UURU��$FN'DWD5HT��Q$FN5HYHUVH�

• Q)DXOW��Q'DWD$YDLO��Q3HULSK5HTXHVW�

• 6HOHFW��;IODJ�

7KH�IROORZLQJ�VLJQDOV�DUH�LQSXWV�LQ�D�3HULSKHUDO�PRGH��RXWSXWV�LQ�D�+RVW�
PRGH�

• Q6WUREH��+RVW&ON�

1RWH�
80�����������
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• Q$XWR)G��+RVW%XV\��+RVW$FN�

• Q6HOHFW,Q��3����$FWLYH�

• Q,QLW��Q5HYHUVH5HTXHVW�

%HFDXVH�WKH�+RVW�3HULSKHUDO�PRGH�LV�IXOO\�FRQWUROOHG�E\�VRIWZDUH��D�
=������EDVHG�SURGXFW�FDQ�RSHUDWH�DV�D�+RVW�LQ�RQH�V\VWHP��RU�DV�D�
3HULSKHUDO�LQ�DQRWKHU��ZLWKRXW�DQ\�FKDQJH�WR�WKH�KDUGZDUH��$�=������
EDVHG�SURGXFW�FRXOG�HYHQ�DFW�DV�D�+RVW�DW�RQH�WLPH�DQG�D�3HULSKHUDO�DW�
DQRWKHU�WLPH�ZLWKLQ�WKH�VDPH�V\VWHP��LI�D�FRQWUROOHU�H[LVWV�IRU�WKH�DOWHUQDWH�
XVH�

,Q�JHQHUDO��WKH�LQWHUIDFH�DUFKLWHFWXUH�DXWRPDWHV�RSHUDWLRQV�WKDW�DUH�VHHQ�DV�
SHUIRUPDQFH�FULWLFDO��ZKLOH�OHDYLQJ�OHVV�IUHTXHQW�RSHUDWLRQV�WR�VRIWZDUH�
FRQWURO��7R�DFKLHYH�WRS�SHUIRUPDQFH��VRIWZDUH�DVVLJQV�D�'0$�FKDQQHO�WR�
WKH�FXUUHQW�GLUHFWLRQ�RI�GDWD�IORZ�

7KH�,(((������,QWHUIDFH�LV�XVHG�ZLWK�WKH�%LW����IOC��LQ�WKH�OMCR�
VHW�WR�0��7KH�VHWWLQJ�RI�WKLV�ELW�SULPDULO\�DIIHFWV�5/(�H[SDQVLRQ�LQ�
SHULSKHUDO�(&3�)RUZDUG�DQG�+RVW�(&3�5HYHUVH�PRGHV�

1RWH�
80�����������
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%,',5(&7,21$/�&(17521,&6�5(*,67(56

5HDGLQJ�WKH�3DUDOOHO�&RQWUROV�5HJLVWHU

5HDGLQJ�WKH�3DUDOOHO�&RQWUROV�5HJLVWHU�HQDEOHV�VRIWZDUH�WR�VHQVH�WKH�VWDWH�
RI�WKH�LQSXW�VLJQDOV�SHU�WKH�FXUUHQW�PRGH��SOXV�WZR�RU�WKUHH�VWDWXV�IODJV�

3DUDOOHO�&RQWUROV�5HJLVWHU��PARC: DA��5HDG�+RVW�0RGH

� � � � � � � �

%XV\ 3(UURU 6HOHFW Q)DXOW Q$FN ,OO2S '5(4 ,GOH

� � � � � � � �

5 5 5 5 5 5 5 5

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXHV 'HVFULSWLRQ

� %XV\ 5 %XV\
� 3(UURU 5 3(UURU
� 6HOHFW 5 6HOHFW
� Q)DXOW 5 Q)DXOW
� Q$FN 5 Q$FN
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� ,OO2S 5 � Illegal Operation
7KH�FRQWUROOHU�VHWV�,OO2S�ZKHQ�LW�GHWHFWV�DQ�HUURU�LQ�WKH�
SURWRFRO��IRU�H[DPSOH��LI�LW�LV�LQ�3HULSKHUDO�PRGH�DQG�LW�
GHWHFWV�WKDW�WKH�KRVW�KDV�GULYHQ�3����$FWLYH��Q6HOHFW,Q��
/RZ�DW�D�WLPH�WKDW�PDQGDWHV�DQ�LPPHGLDWH�$ERUW��WKDW�LV��
RXWVLGH�RQH�RI�WKH�ZLQGRZV�LQ�ZKLFK�WKLV�HYHQW�LQGLFDWHV�DQ�
RUJDQL]HG�GLVHQJDJHPHQW��,I�VWDWXV�LQWHUUXSWV�DUH�(QDEOHG��
DQ�LQWHUUXSW�LV�DOZD\V�UHTXHVWHG�ZKHQ�%LW����,OO2S��LV�VHW��
6HWWLQJ�1HZ0RGH�WR���FOHDUV�,OO2S�

� '5(4 5 External DMA Request
'5(4�LV�WKH�5HTXHVW�SUHVHQWHG�WR�WKH�'0$�FKDQQHOV��
ZKLFK�PD\�RU�PD\�QRW�EH�SURJUDPPHG�WR�VHUYLFH�WKLV�
UHTXHVW��,I�QRW��DQ�LQWHUUXSW�FDQ�EH�HQDEOHG�ZKHQ�'5(4�LV�
VHW�

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXHV 'HVFULSWLRQ
80�����������
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3DUDOOHO�&RQWUROV�5HJLVWHU��PARC: DA��5HDG�3HULSKHUDO�
0RGH

� � � � � � � �

Q$XWR)G Q6WUREH Q6HOHFWOQ QLQLW 5HVHUYHG ,OO2S '5(4 ,GOH

� � � � � � � �

5 5 5 5 5 5 5 5

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXHV 'HVFULSWLRQ

� Q$XWR)G 5 Q$XWR)G
� Q6WUREH 5 Q6WUREH
� Q6HOHFWOQ 5 Q6HOHFWOQ
� QLQLW 5 QLQLW
� 5HVHUYHG 5 5HVHUYHG
� ,OO2S 5 � Illegal Operation

7KH�FRQWUROOHU�VHWV�,OO2S��,OOHJDO�2SHUDWLRQ��ZKHQ�LW�GHWHFWV�
DQ�HUURU�LQ�WKH�SURWRFRO��IRU�H[DPSOH��LI�LW�LV�LQ�3HULSKHUDO�
PRGH�DQG�LW�GHWHFWV�WKDW�WKH�KRVW�KDV�GULYHQ�3����$FWLYH�
�Q6HOHFW,Q��/RZ�DW�D�WLPH�WKDW�PDQGDWHV�DQ�LPPHGLDWH�
$ERUW��WKDW�LV��RXWVLGH�RQH�RI�WKH�ZLQGRZV�LQ�ZKLFK�WKLV�
HYHQW�LQGLFDWHV�DQ�RUJDQL]HG�GLVHQJDJHPHQW��,I�VWDWXV�
LQWHUUXSWV�DUH�(QDEOHG��DQ�LQWHUUXSW�LV�DOZD\V�UHTXHVWHG�
ZKHQ�%LW����,OO2S��LV�VHW��:ULWLQJ�3$50�ZLWK�1HZ0RGH ��
FOHDUV�,OO2S�

� '5(4 5 DMA Request
'5(4�LV�WKH�5HTXHVW�SUHVHQWHG�WR�WKH�'0$�FKDQQHOV��
ZKLFK�PD\�RU�PD\�QRW�EH�SURJUDPPHG�WR�VHUYLFH�WKLV�
UHTXHVW��,I�QRW��DQ�LQWHUUXSW�FDQ�EH�HQDEOHG�ZKHQ�'5(4�LV�
VHW�
80�����������
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:ULWLQJ�WR�WKH�3DUDOOHO�&RQWUROV�5HJLVWHU

:ULWLQJ�WR�3$5&�DOORZV�WKH�VRIWZDUH�WR�VHW�DQG�FOHDU�WKH�RXWSXW�VLJQDOV�
SHU�WKH�FXUUHQW�PRGH�

3DUDOOHO�&RQWUROV�5HJLVWHU�:ULWH�+RVW�0RGH��PARC:�DA�

� � � � � � � �

Q$XWR)G Q6WUREH Q6HOHFWOQ QLQLW Q$XWR)G Q6WUREH Q6HOHFWOQ QLQLW

� � � � � � � �

: : : : : : : :

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXHV 'HVFULSWLRQ

� Q$XWR)G : � ���'ULYH�Q$XWR)G�+LJK�
� Q6WUREH : � ���'ULYH�Q6WUREH�+LJK�
� Q6HOHFWOQ : � ���'ULYH�Q6HOHFWOQ�+LJK�
� QLQLW : � ���'ULYH�QLQLW�+LJK�
� Q$XWR)G : � ���'ULYH�Q$XWR)G�/RZ�
� Q6WUREH : � ���'ULYH�Q6WUREH�/RZ�
� Q6HOHFWOQ : � ���'ULYH�Q6HOHFWOQ�/RZ�
� QLQLW : � ���'ULYH�QLQLW�/RZ�
80�����������
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3DUDOOHO�&RQWUROV�5HJLVWHU�:ULWH�3HULSKHUDO�0RGH��PARC:�
DA�

� � � � � � � �

%XV\ 3(UURU 6HOHFW Q)DXOW %XV\ 3(UURU 6HOHFW Q)DXOW

� � � � � � � �

: : : : : : : :

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXHV 'HVFULSWLRQ

� %XV\ : � ���'ULYH�%XV\�+LJK�
� 3(UURU : � ���'ULYH�3(UURU�+LJK�
� 6HOHFW : � ���'ULYH�6HOHFW�+LJK�
� Q)DXOW : � ���'ULYH�Q)DXOW�+LJK�
� %XV\ : � ���'ULYH�%XV\�/RZ�
� 3(UURU : � ���'ULYH�3(UURU�/RZ�
� 6HOHFW : � ���'ULYH�6HOHFW�/RZ�
� Q)DXOW : � ���'ULYH�Q)DXOW�/RZ�
80�����������
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:ULWLQJ�WR�WKH�3$5&��5HJLVWHU

%HFDXVH�WKHUH�DUH�ILYH�RXWSXWV�LQ�D�3HULSKHUDO�PRGH��DQRWKHU�UHJLVWHU��
FDOOHG�PARC2��DOORZV�VRIWZDUH�WR�FKDQJH�WKH�Q$FN�OLQH��UDWKHU�WKDQ�WKH�
6HOHFW�OLQH�

3$5&��5HJLVWHU�:ULWH�3HULSKHUDO�0RGH��PARC2:�DB�

����

� � � � � � � �

%XV\ 3(UURU Q$FN Q)DXOW %XV\ 3(UURU Q$FN Q)DXOW

� � � � � � � �

: : : : : : : :

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXHV 'HVFULSWLRQ

� %XV\ : � ���'ULYH�%XV\�+LJK�
� 3(UURU : � ���'ULYH�3(UURU�+LJK�
� Q$FN : � ���'ULYH�Q$FN�+LJK�
� Q)DXOW : � ���'ULYH�Q)DXOW�+LJK�
� %XV\ : � ���'ULYH�%XV\�/RZ�
� 3(UURU : � ���'ULYH�3(UURU�/RZ�
� Q$FN : � ���'ULYH�Q$FN�/RZ�
� Q)DXOW : � ���'ULYH�Q)DXOW�/RZ�
80�����������
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3DUDOOHO�0RGH�5HJLVWHU

7KH�3DUDOOHO�0RGH�5HJLVWHU�LQFOXGHV�WKH�EDVLF�PRGH�FRQWURO�RI�WKH�
FRQWUROOHU�

3DUDOOHO�0RGH�5HJLVWHU��PARM:�D9�

����

�

� � � � � �

1HZ0RGH ,GOH,( 6WDW,( '5(4,( 0RGH

� � � � �

: : : : :

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXHV 'HVFULSWLRQ

� 1HZ0RG
H

: � New Mode
���5HLQLWLDOL]HV�WKH�VWDWH�PDFKLQH�WR�WKH�LQLWLDO�VWDWH�IRU�WKH�
PRGH�FDOOHG�RXW�E\�WKH�0RGH�ILHOG��1HYHU�FKDQJH�WKH�0RGH�
ZLWKRXW�ZULWLQJ�D�1�LQ�WKLV�ELW�

� ,GOH,( : � Idle Interrupt Enable
���(QDEOH�LQWHUUXSWV�ZKHQ�WKH�FRQWUROOHU�VHWV�WKH�,GOH�IODJ��
:KHQ�VRIWZDUH�XVHV�D�'0$�FKDQQHO�WR�SURYLGH�GDWD�WR�WKH�
3�����FRQWUROOHU��LW�FDQ�EH�H[SHFWHG�WKDW�WKH�FKDQQHO�GRHV�VR�
LQ�D�WLPHO\�PDQQHU��DQG�WKDW�DQ�,GOH�FRQGLWLRQ�VLJQLILHV�WKDW�
WKH�FKDQQHO�KDV�ILQLVKHG�WUDQVIHUULQJ�WKH�EORFN���6RIWZDUH�
FDQ�DOVR�HQDEOH�DQ�LQWHUUXSW�IURP�WKH�'0$�FKDQQHO��EXW�RQ�
WKH�WUDQVPLW�VLGH�WKHVH�LQWHUUXSWV�DUH�QRW�ZHOO�V\QFKURQL]HG�
WR�HYHQWV�RQ�WKH�3�����FRQWUROOHU���&RQYHUVHO\��LI�VRIWZDUH�
SURYLGHV�GDWD��,GOH�PD\�QRW�EH�JURXQGV�IRU�DQ�LQWHUUXSW�
6RPH�PRGHV�VHW�WKH�,GOH�IODJ�ZKHQ�WKH\�DUH�HQWHUHG��
+RZHYHU��VXFK�D�VHWWLQJ�RI�,GOH�QHYHU�UHTXHVWV�DQ�LQWHUUXSW�
80�����������
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� 6WDW,( : � Status Interrupt Enable
���(QDEOH�VWDWXV�LQWHUUXSWV�WKDW�DUH�GHVFULEHG�VHSDUDWHO\�IRU�
HDFK�PRGH�

� '5(4,( : � External DMA Request Interrupt Enable
���(QDEOH�LQWHUUXSWV�ZKHQ�WKH�FRQWUROOHU�VHWV�'5(4��H[FHSW�
LQ�WKRVH�PRGHV�WKDW�VHW�'5(4�ZKHQ�WKH\�DUH�HQWHUHG�DQG�GR�
QRW�UHTXHVW�DQ�LQWHUUXSW�

���� 0RGH : � Mode
0000:�1RQ�3�����PRGH
0001��3HULSKHUDO�&RPSDWLEOH�1HJRWLDWLRQ�PRGH
0010��3HULSKHUDO�1LEEOH�PRGH
0011��3HULSKHUDO�%\WH�PRGH
0100��3HULSKHUDO�(&3�5HYHUVH�PRGH
0101��3HULSKHUDO�,QDFWLYH�PRGH
0110��3HULSKHUDO�(&3�)RUZDUG�PRGH�ZLWK�VRIWZDUH�5/(�
KDQGOLQJ
0111��3HULSKHUDO�(&3�)RUZDUG�PRGH�ZLWK�KDUGZDUH�5/(�
H[SDQVLRQ
1000��+RVW�1HJRWLDWLRQ�PRGH
1001��+RVW�&RPSDWLEOH�PRGH
1010��+RVW�1LEEOH�PRGH
1011��+RVW�%\WH�PRGH
1100��+RVW�(&3�)RUZDUG�PRGH
1101��+RVW�5HVHUYHG�PRGH
1110��+RVW�(&3�5HYHUVH�PRGH�ZLWK�VRIWZDUH�5/(�
KDQGOLQJ
1111��+RVW�(&3�5HYHUVH�PRGH�ZLWK�KDUGZDUH�5/(�
H[SDQVLRQ

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXHV 'HVFULSWLRQ
80�����������
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3,$���'DWD��$OWHUQDWH�3,$���'DWD��2XWSXW�+ROGLQJ�DQG�,�2�
5HJLVWHUV

$�VHFRQG�RXWSXW�UHJLVWHU�KDV�EHHQ�DGGHG�IRU�3,$����3,$����:ULWLQJ�WR�
HLWKHU�WKH�=������FRPSDWLEOH�3,$���'DWD�5HJLVWHU��DGGUHVV�E3��RU�WKH�
QHZ�$OWHUQDWH�3,$���'DWD�5HJLVWHU��DGGUHVV�EE��ZULWHV�WR�WKH�2XWSXW�
+ROGLQJ�5HJLVWHU��OHR���:KHQ�WKH�3,$����3,$���SLQV�DUH�RXWSXWV��WKH�
RXWSXWV�RI�WKH�2+5�DUH�WKH�LQSXWV�WR�WKH�VHFRQG�UHJLVWHU��ZKLFK�LV�FDOOHG�
WKH�,�2�UHJLVWHU��IOR���WKHVH�RXWSXWV�GULYH�WKH�3,$����3,$���SLQV��:KHQ�
WKH�SLQV�DUH�LQSXWV��WKH\�DUH�WKH�LQSXWV�WR�WKH�IOR��ZKLFK�FDQ�EH�UHDG�IURP�
WKH�3,$���'DWD�5HJLVWHU��DGGUHVV�E3��

3,$���'DWD�'LUHFWLRQ�5HJLVWHU

,Q�QRQ�3�����PRGH��+RVW�1HJRWLDWLRQ�PRGH��5HVHUYHG�0RGHV��DQG�LQ�
3HULSKHUDO�&RPSDWLEOH�1HJRWLDWLRQ�PRGH�ZKHQ�WKH�KRVW�GULYHV�Q6HOHFW,Q�
�3�����$FWLYH��+LJK�WR�VHOHFW�QHJRWLDWLRQ��WKH�GLUHFWLRQ�RI�WKH�
3,$����3,$���SLQV�DUH�FRQWUROOHG�E\�WKH�3,$���'DWD�'LUHFWLRQ�UHJLVWHU��DV�
RQ�WKH�=�������$OVR�LQ�WKHVH�PRGHV�WKH�IOR�LV�ORDGHG�RQ�HYHU\�F�FORFN��
VR�WKDW�RSHUDWLRQ�LV�YLUWXDOO\�LGHQWLFDO�WR�WKH�=�������,Q�RWKHU�PRGHV�WKH�
FRQWUROOHU�FRQWUROV�WKH�GLUHFWLRQ�RI�3,$����3,$���DQG�ZKHQ�WKH�IOR�LV�
ORDGHG�
80�����������
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7LPH�&RQVWDQW�5HJLVWHU

$�7LPH�&RQVWDQW�5HJLVWHU��PART��PXVW�EH�ORDGHG�E\�VRIWZDUH�ZLWK�WKH�
VPDOOHVW�QXPEHU�RI�F�FORFNV�WKDW�HTXDOV�RU�H[FHHGV�WKH�FULWLFDO�WLPH�IRU�
WKH�PRGH�VHOHFWHG�LQ�3$50��

7LPH�&RQVWDQW�5HJLVWHU�:ULWH��PART:�DC�

7KH�FULWLFDO�WLPH�LV�����QV�IRU�+RVW�&RPSDWLEOH�PRGH�DQG�����QV�IRU�PRVW�
RWKHU�PRGHV��,Q�WKH�+RVW�(&3�)RUZDUG�DQG�3HULSKHUDO�(&3�5HYHUVH�
PRGHV��WKH�WLPH�VSHFLILHG�E\�WKLV�ILHOG�LV�XVHG�LQ�WZR�ZD\V�

• ,W�GHWHUPLQHV�KRZ�ORQJ�WKH�FRQWUROOHU�ZDLWV�DIWHU�UHTXHVWLQJ�GDWD�
ZLWKRXW�UHFHLYLQJ�GDWD��EHIRUH�VHWWLQJ�WKH�,GOH�IODJ�WR�LQGLFDWH�'0$�
FRPSOHWLRQ�

• :KHQ�5/(�HQFRGLQJ�LV�HQDEOHG��LW�GHWHUPLQHV�KRZ�ORQJ�WKH�FRQWUROOHU�
ZLOO�ZDLW�DIWHU�UHTXHVWLQJ�GDWD��WR�VHH�LI�WKH�QH[W�FKDUDFWHU�LV�WKH�VDPH�
DV�LWV�SUHGHFHVVRU��EHIRUH�VHQGLQJ�WKH�SUHYLRXV�FKDUDFWHU�

� � � � �

6HW�,86 FLU�,3 FLU�,86 QXPEHU�RI�F�FORFNV�LQ�FULWLFDO�WLPH
� � � �

: : : :

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXHV 'HVFULSWLRQ

� 6HW�,86 : 6HW�,QWHUUXSW�8QGHU�6HUYLFH
� FLU�,3 5 FLU�,QWHUUXSW�3HQGLQJ
� FLU�,86 5 FLU�,QWHUUXSW�8QGHU�6HUYLFH
���� 3KL�

FORFNV
5 1XPEHU�RI�3KL�FORFNV�LQ�FULWLFDO�WLPH
80�����������
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7LPH�&RQVWDQW�5HJLVWHU�5HDG��PART: DC�

5HDGLQJ�3$57�\LHOGV�WKH�VWDWXV�RI�WKH�,3�DQG�,86�ELWV��ZKLFK�DUH�
GHVFULEHG�LQ�WKH�%LGLUHFWLRQDO�&HQWURQLFV�,QWHUIDFH�VHFWLRQ�

� � � � �

,86 ,3 � QXPEHU�RI�3KL�FORFNV�LQ�FULWLFDO�WLPH

� � � �

5 5 5 5

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXHV 'HVFULSWLRQ

� ,86 5 ,QWHUUXSWV�8QGHU�6HUYLFH
� ,3 5 ,QWHUUXSWV�3HQGLQJ
� � 5
���� F�FORFNV 5 1XPEHU�RI�3KL�FORFNV�LQ�FULWLFDO�WLPH
80�����������
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9HFWRU�5HJLVWHU

%LWV������RI�WKH�9HFWRU�5HJLVWHU��PARV��PXVW�EH�ORDGHG�E\�VRIWZDUH�ZLWK�
WKH�LQWHUUXSW�YHFWRU�WR�EH�XVHG�IRU�LQWHUUXSWV�IURP�WKLV�FRQWUROOHU�

9HFWRU�5HJLVWHU��PARV:�DD��

7KH�OHDVW�VLJQLILFDQW�ELW�RI�PARV�LV�D�ZULWH�RQO\�ELW�WKDW�FDQ�EH�VHW�WR�1�E\�
VRIWZDUH�WR�HQDEOH�5XQ�/HQJWK�(QFRGLQJ�LQ�WKH�+RVW�(&3�)RUZDUG�DQG�
3HULSKHUDO�(&3�5HYHUVH�PRGHV��7KH�ELW�DOZD\V�UHDGV�DV�0��ZKHQ�UHDGLQJ�
PARV�DQG�LQ�LQWHUUXSW�DFNQRZOHGJH�F\FOHV�

)LJXUH ���LOOXVWUDWHV�WKH�%LGLUHFWLRQDO�&HQWURQLFV�3�����&RQWUROOHU�%ORFN�
'LDJUDP��

� � �

,QWHUUXSW�9HFWRU (QDEOH�
5&(

� �

5�: 5�:

%LW
1XPEHU )LHOG 5�:

5HVHW
9DOXHV 'HVFULSWLRQ

���� ,QWHUUXSW
9HFWRU

5�: ,QWHUUXSW�9HFWRU

� (QDEOH
5&(

5�: (QDEOH�5XQ�/HQJWK�(QFRGLQJ
80�����������
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)LJXUH���� %LGLUHFWLRQDO�&HQWURQLFV�3�����&RQWUROOHU�%ORFN�'LDJUDP

3$50
5HJLVWHU

6WDWH
0DFKLQH

6WDWH
&RXQWHU

'DWD�3DWK
&ORFNLQJ

3$5&��3$5&�
5HJLVWHUV

5/(
&RXQWHU

7LPH
&RXQWHU

3$57
5HJLVWHU 3$59

5HJLVWHU

,QWHUUXSW
/RJLF

,QWHUQDO�'DWD�%XV

+RVW�3HULSKHUDO
&RQWURO�6LJQDO
0DQDJHPHQW

,(,

,(2

2XWSXW�+ROGLQJ
5HJLVWHU

3,$��'DWD
5HJLVWHU

'DWD�3DWK
'LUHFWLRQ

3,$��'LUHFWLRQ
5HJLVWHU

3,$�����
Q$FN
%XV\
3(UURU
6HOHFW
Q)DXOW

Q$XWR)G
Q6WUREH
Q6HOHFW,Q
Q,QLW
80�����������
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,17(558376

$V�LQ�RWKHU�=LORJ�SHULSKHUDOV��WKH�FRQWUROOHU�LQFOXGHV�DQ�,QWHUUXSW�3HQGLQJ�
�,3��ELW�DQG�DQ�,QWHUUXSW�8QGHU�6HUYLFH��,86��ELW��7KH�FRQWUROOHU�LV�SDUW�RI�
DQ�RQ�FKLS�LQWHUUXSW�DFNQRZOHGJH�GDLV\�FKDLQ�WKDW�H[WHQGV�IURP�WKH�,(,�
SLQ��WKURXJK�WKH�(06&&��&7&��DQG�WKLV�FRQWUROOHU�LQ�D�SURJUDPPDEOH�
SULRULW\�RUGHU��DQG�IURP�WKH�ORZHVW�SULRULW\�RI�WKHVH�GHYLFHV�WR�WKH�,(2�
SLQ��7KH�LQWHUUXSW�UHTXHVW�IURP�WKH�FRQWUROOHU�LV�ORJLFDOO\�25HG�ZLWK�INT0�
DQG�WKH�LQWHUUXSW�UHTXHVWV�IURP�WKH�(6&&�DQG�&7&V�

7KH�FRQWUROOHU�VHWV�LWV�,3�ELW�ZKHQHYHU�DQ\�RI�WKUHH�FRQGLWLRQV�RFFXUV�

3$50��LV�1��DQG�WKH�FRQWUROOHU�VHWV�WKH�'5(4�ELW��7KLV�GRHV�QRW�LQFOXGH�
ZKHQ�WKH�FRQWUROOHU�IRUFHV�WKH�'5(4�ELW�WR�1��ZKHQ�VRIWZDUH�ILUVW�SODFHV�
WKH�FRQWUROOHU�LQ�3HULSKHUDO�1LEEOH��3HULSKHUDO�%\WH��3HULSKHUDO�(&3�
5HYHUVH��+RVW�&RPSDWLEOH��RU�+RVW�(&3�)RUZDUG�PRGH�

3$50��LV�1��DQG�D�PRGH�GHSHQGHQW�VWDWXV�LQWHUUXSW�FRQGLWLRQ�RFFXUV��7KH�
IROORZLQJ�VHFWLRQV�GHVFULEH�WKH�VWDWXV�LQWHUUXSW�FRQGLWLRQV��LI�DQ\��IRU�
HDFK�PRGH�

3$50��LV�1��DQG�WKH�FRQWUROOHU�VHWV�WKH�,GOH�ELW��H[FHSW�ZKHQ�WKH�
FRQWUROOHU�IRUFHV�WKH�,GOH�ELW�WR�1��ZKHQ�VRIWZDUH�ILUVW�SODFHV�WKH�FRQWUROOHU�
LQ�3HULSKHUDO�1LEEOH��3HULSKHUDO�%\WH��3HULSKHUDO�(&3�5HYHUVH��+RVW�
&RPSDWLEOH��RU�+RVW�(&3�)RUZDUG�PRGH��7KH�IROORZLQJ�VHFWLRQV�GHVFULEH�
ZKHQ�,GOH�LV�VHW�LQ�HDFK�PRGH�

:KHQ�,3�LV�VHW��LW�UHPDLQV�VHW�XQWLO�VRIWZDUH�ZULWHV�D�1�WR�3$50��

7KH�FRQWUROOHU�EHJLQV�UHTXHVWLQJ�DQ�LQWHUUXSW�RI�WKH�SURFHVVRU�ZKHQHYHU�
,3�LV�VHW��LWV�,(,�VLJQDO�IURP�WKH�RQ�FKLS�GDLV\�FKDLQ�LV�+LJK�7UXH��DQG�LWV�
,86�ELW�LV�0��:KHQ�LW�VWDUWV�UHTXHVWLQJ�DQ�LQWHUUXSW��WKH�FRQWUROOHU�
FRQWLQXHV�WR�UHTXHVW�XQWLO�IORQ�JRHV�/RZ�LQ�DQ�LQWHUUXSW�DFNQRZOHGJH�
F\FOH��RU�,3�LV�0��RU�,86�LV�1�

7KH�FRQWUROOHU�GULYHV�LWV�,(2�RXWSXW�+LJK��LI�LWV�,(,�LQSXW�LV�+LJK��DQG�LWV�
,3�DQG�,86�ELWV�DUH�ERWK�0��$�=���LQWHUUXSW�DFNQRZOHGJH�F\FOH�LV�
VLJQDOOHG�E\�0��JRLQJ�/RZ��IROORZHG�E\�IORQ�JRLQJ�/RZ��7KH�
80�����������



=������=�����
8VHU�0DQXDO

���
FRQWUROOHU��DQG�DOO�RWKHU�GHYLFHV�LQ�WKH�GDLV\�FKDLQ��IUHH]H�WKH�FRQWULEXWLRQ�
RI�WKHLU�,3�ELWV�WR�WKHLU�,(2�RXWSXWV�ZKLOH�0��LV�/RZ��ZKLFK�SUHYHQWV�QHZ�
HYHQWV�IURP�DIIHFWLQJ�WKH�GDLV\�FKDLQ��%\�WKH�WLPH�IORQ�JRHV�/RZ��RQH�
DQG�RQO\�RQH�GHYLFH�KDV�LWV�,(,�SLQ�+LJK�DQG�LWV�,(2�SLQ�/RZ��7KLV�GHYLFH�
UHVSRQGV�WR�WKH�LQWHUUXSW�E\�SURYLGLQJ�DQ�LQWHUUXSW�YHFWRU�DQG�VHWWLQJ�LWV�
,86�ELW��7KLV�FRQWUROOHU�DOVR�FOHDUV�LWV�,3�ELW�ZKHQ�LW�UHVSRQGV�WR�DQ�
LQWHUUXSW�DFNQRZOHGJH�F\FOH�

7KH�,QWHUUXSW�6HUYLFH�5RXWLQH��,65���WKDW�LV�LQLWLDWHG�ZKHQ�WKH�LQWHUUXSW�
YHFWRU�YDOXH�LGHQWLILHV�DQ�LQWHUUXSW�IURP�WKLV�FRQWUROOHU��VDYHV�WKH�
SURFHVVRU¶V�FRQWH[W�DQG�WKHQ�SURFHHGV�DV�IROORZV�

�� ,I�WKH�,65�GRHV�QRW�DOORZ�QHVWHG�LQWHUUXSWV��LW�FDQ�FOHDU�WKH�,3�DQG�,86�
ELWV�E\�ZULWLQJ�60H��SOXV�WKH�FULWLFDO�WLPH�YDOXH�WR�WKH�PART�UHJLVWHU��
WKHQ�UHDG�WKH�VWDWXV�IURP�PARC�DQG�SURFHHG�EDVHG�RQ�WKDW�VWDWXV��1HDU�
WKH�HQG�RI�WKH�,65�LW�UH�HQDEOHV�SURFHVVRU�LQWHUUXSWV�

�� ,I�WKH�,65�DOORZV�QHVWHG�LQWHUUXSWV��LW�FDQ�UH�HQDEOH�SURFHVVRU�
LQWHUUXSWV��FOHDU�,3�E\�ZULWLQJ�40H�SOXV�WKH�FULWLFDO�WLPH�YDOXH�WR�WKH�
3$57�UHJLVWHU��DQG�WKHQ�UHDG�WKH�VWDWXV�IURP�3$5&�DQG�SURFHHG�EDVHG�
RQ�WKDW�VWDWXV��$W�WKH�HQG�RI�WKH�,65�LW�FOHDUV�,86�WR�DOORZ�IXUWKHU�
LQWHUUXSWV�IURP�WKLV�FRQWUROOHU�DQG�GHYLFHV�ORZHU�RQ�WKH�GDLV\�FKDLQ��
E\�ZULWLQJ�20H�SOXV�WKH�FULWLFDO�WLPH�YDOXH�WR�WKH�PART�UHJLVWHU�

23(5$7,1*�02'(6

7KH�UHPDLQGHU�RI�WKLV�VHFWLRQ�GHVFULEHV�WKH�RSHUDWLRQ�RI�WKH�YDULRXV�
RSHUDWLQJ�PRGHV�WKDW�FDQ�EH�VHOHFWHG�

1RQ�3����0RGH

7KH�=������DQG�=������GHIDXOW�WR�WKLV�PRGH�DIWHU�D�5HVHW��DQG�WKLV�PRGH�
LV�FRPSDWLEOH�ZLWK�WKH�XVH�RI�3,$����3,$���RQ�WKH�=�������7KH�
GLUHFWLRQV�RI�3,$����3,$���FDQ�EH�FRQWUROOHG�LQGLYLGXDOO\�E\�ZULWLQJ�WR�
UHJLVWHU�E2��DV�RQ�WKH�=�������7KH�VWDWH�RI�RXWSXWV�DPRQJ�3,$����3,$���
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FDQ�EH�VHW�E\�ZULWLQJ�WR�UHJLVWHU�E3��DQG�WKH�VWDWH�RI�DOO�HLJKW�SLQV�FDQ�EH�
VHQVHG�E\�UHDGLQJ�UHJLVWHU�E3��7KH�%XV\��Q$FN��3(UURU��Q)DXOW��DQG�6HOHFW�
SLQV�DUH�WUL�VWDWHG�LQ�WKLV�PRGH��ZKLOH�Q6WUREH��Q$XWR)G��Q6HOHFW,Q��DQG�
Q,QLW�DUH�LQSXWV��7KHUH�DUH�QR�VWDWXV�LQWHUUXSWV�LQ�WKLV�PRGH�

3HULSKHUDO�,QDFWLYH�0RGH

3HULSKHUDO�,QDFWLYH�PRGH�RSHUDWHV�LGHQWLFDOO\�WR�1RQ�3�����PRGH�DV�
GHVFULEHG�DERYH��H[FHSW�WKDW�WKH�%XV\��Q$FN��3(UURU��Q)DXOW��DQG�6HOHFW�
SLQV�DUH�RXWSXWV�WKDW�FDQ�EH�FRQWUROOHG�YLD�WKH�PARC�DQG�PARC2�UHJLVWHUV��
DQG�VWDWXV�LQWHUUXSWV�FDQ�RFFXU�LQ�UHVSRQVH�WR�DQ\�HGJH�RQ�Q$XWR)G��
Q6WUREH��Q6HOHFW,Q��RU�Q,QLW��7KLV�PRGH�GLIIHUV�IURP�3HULSKHUDO�
&RPSDWLELOLW\�1HJRWLDWLRQ�PRGH�ZLWK�Q6HOHFW,Q��3�����$FWLYH��+LJK��
RQO\�LQ�WKDW�WKH�FRQWUROOHU�GRHV�QRW�RSHUDWH�LQ�&RPSDWLELOLW\�PRGH�LI�
Q6HOHFW,Q�JRHV�/RZ�

+RVW�&RPSDWLEOH�0RGH

�� 6HWWLQJ�WKLV�PRGH�FRQILJXUHV�3,$����3,$���DV�RXWSXWV�UHJDUGOHVV�RI�
WKH�FRQWHQWV�RI�UHJLVWHU�E2��:KHQ�HQWHULQJ�WKLV�PRGH��WKH�FRQWUROOHU�
VHWV�WKH�,GOH�DQG�'5(4�ELWV��EXW�WKHVH�VHWWLQJV�GR�QRW�UHTXHVW�DQ�
LQWHUUXSW�

�� ,I�VRIWZDUH��RU�D�'0$�FKDQQHO��ZULWHV�HLJKW�ELWV�WR�WKH�2XWSXW�
+ROGLQJ�5HJLVWHU��OHR��ZKHQ�,GOH�LV�VHW��WKH�FRQWUROOHU�WUDQVIHUV�WKH�
E\WH�WR�WKH�,QSXW�2XWSXW�5HJLVWHU�DQG�QHJDWHV�'5(4�RQO\�
PRPHQWDULO\��VR�DV�WR�UHTXHVW�DQRWKHU�E\WH�IURP�VRIWZDUH�RU�WKH�'0$�
FKDQQHO�

�� ,Q�WKLV�PRGH��WKH�Q$XWR)G�OLQH�LV�QRW�XQGHU�FRQWURO�RI�WKH�PARC�
UHJLVWHU��EXW�UDWKHU�XQGHU�FRQWURO�RI�ZKLFK�UHJLVWHU�WKH�VRIWZDUH�XVHV�WR�
ZULWH�GDWD�WR�WKH�OHR��(DFK�WLPH�WKH�FRQWUROOHU�WUDQVIHUV�D�E\WH�IURP�
WKH�OHR�WR�WKH�,QSXW�2XWSXW�5HJLVWHU��LW�VHWV�Q$XWR)G�+LJK�LI�WKH�E\WH�
ZDV�ZULWWHQ�WR�DGGUHVV�E3��DQG�/RZ�LI�WKH�E\WH�ZDV�ZULWWHQ�WR�WKH�
DOWHUQDWH�DGGUHVV�EE��,Q�D�'0$�DSSOLFDWLRQ�DOO�RI�WKH�E\WHV�WUDQVIHUUHG�
80�����������
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IURP�RQH�RXWSXW�EXIIHU�ZLOO�KDYH�WKH�VDPH�VWDWH�RI�Q$XWR)G��EXW�WKLV�
VWDWH�FDQ�EH�FKDQJHG�IURP�RQH�EXIIHU�WR�WKH�QH[W�E\�FKDQJLQJ�WKH�,�2�
DGGUHVV�XVHG�E\�WKH�'0$�FKDQQHO��,Q�QRQ�'0$�DSSOLFDWLRQV��
VRIWZDUH�FDQ�VHW�WKH�VWDWH�RI�Q$XWR)G�IRU�HDFK�FKDUDFWHU��E\�ZULWLQJ�
GDWD�WR�WKH�WZR�GLIIHUHQW�UHJLVWHU�DGGUHVVHV�

�� :KHQ�D�GDWD�E\WH�KDV�EHHQ�YDOLG�RQ�3,$����3,$���IRU�����QV��DV�
FRQWUROOHG�E\�WKH�3$57�UHJLVWHU���DQG�WKH�%XV\�DQG�3(UURU�OLQHV�DUH�
/RZ�DQG�WKH�6HOHFW��Q$FN��DQG�Q)DXOW�OLQHV�DUH�+LJK��WKH�FRQWUROOHU�
GULYHV�Q6WUREH�/RZ��$IWHU�WKH�FRQWUROOHU�KDV�KHOG�Q6WUREH�/RZ�IRU�
����QV�LW�GULYHV�Q6WUREH�EDFN�WR�+LJK��7KHQ�LW�ZDLWV�IRU�����QV�RI�GDWD�
KROG�WLPH�WR�HODSVH��,I�VRIWZDUH�RU�D�'0$�FKDQQHO�KDV�ZULWWHQ�DQRWKHU�
E\WH�WR�WKH�2XWSXW�+ROGLQJ�5HJLVWHU��WKXV�FOHDULQJ�'5(4��E\�WKH�
WLPH�WKLV�ZDLW�LV�VDWLVILHG��WKH�FRQWUROOHU�WUDQVIHUV�WKH�E\WH�IURP�WKH�
2XWSXW�+ROGLQJ�5HJLVWHU�WR�WKH�,QSXW�2XWSXW�5HJLVWHU��VHWV�'5(4�
DJDLQ��DQG�UHWXUQV�WR�WKH�HYHQW�VHTXHQFH�DW�WKH�VWDUW�RI�WKLV�SDUDJUDSK��
2WKHUZLVH��LW�VHWV�,GOH�DQG�UHWXUQV�WR�WKH�HYHQW�VHTXHQFH�DW�WKH�VWDUW�RI�
6WHS ��

6WDWXV�LQWHUUXSWV�LQ�WKLV�PRGH�LQFOXGH�ULVLQJ�DQG�IDOOLQJ�HGJHV�RQ�3(UURU��
Q)DXOW��DQG�6HOHFW�

+RVW�1DYLJDWLRQ�0RGH

6HWWLQJ�WKLV�PRGH�SXWV�3,$����3,$���XQGHU�FRQWURO�RI�UHJLVWHUV�E2�DQG�
E3��DV�RQ�WKH�=������

6RIWZDUH�KDV�FRPSOHWH�FRQWURO�RI�WKH�LQWHUIDFH��DQG�FDQ�HLWKHU�UHYHUW�WR�
+RVW�&RPSDWLELOLW\�PRGH��RU�VHW�RQH�RI�WKH�IROORZLQJ�+RVW�PRGHV��
GHSHQGLQJ�RQ�KRZ�WKH�SHULSKHUDO�UHVSRQGV�WR�WKH�1HJRWLDWLRQ�YDOXH�V��

6WDWXV�LQWHUUXSWV�LQ�WKLV�PRGH�LQFOXGH�ULVLQJ�DQG�IDOOLQJ�HGJHV�RQ�3WU&ON�
�Q$FN���Q$FN5HYHUVH��3(UURU���DQG�Q3HULSK5HTXHVW��Q)DXOW���Q)DXOW�LV�
QRW�XVHG�GXULQJ�DFWXDO�3�����QHJRWLDWLRQ��EXW�LV�LQFOXGHG�EHFDXVH�WKHVH�
HYHQWV�DUH�VLJQLILFDQW�GXULQJ�%\WH�DQG�(&3�PRGH�WKH�QXPEHU�RI�WLPHV�
VSHFLILHG�LQ�WKH�,GOH�ILHOG�
80�����������
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+RVW�5HVHUYHG�0RGH

7KLV�PRGH�GLIIHUV�IURP�+RVW�1HJRWLDWLRQ�PRGH�RQO\�LQ�WKDW�WKHUH�DUH�QR�
VWDWXV�LQWHUUXSWV�LQ�WKLV�PRGH�

3HULSKHUDO�&RPSDWLEOH�1HJRWLDWLRQ�0RGH

,Q�WKLV�PRGH��LI�3����$FWLYH��Q6HOHFW,Q��LV�/RZ��WKH�FRQWUROOHU�VHWV�
3,$����3,$���DV�LQSXWV��UHJDUGOHVV�RI�WKH�FRQWHQWV�RI�UHJLVWHU�E2��ZKHQ�
3����$FWLYH��Q6HOHFW,Q��LV�+LJK��3,$����3,$���DUH�XQGHU�WKH�FRQWURO�RI�
UHJLVWHUV�E2�DQG�E3��2Q�HQWU\�WR�WKLV�PRGH��WKH�FRQWUROOHU�VHWV�WKH�,GOH�ELW��
LI�'5(4�LV�VHW�IURP�D�SUHYLRXV�PRGH�

,I��LQ�WKLV�PRGH��Q6WUREH�JRHV��LV��/RZ��3����$FWLYH��Q6HOHFW,Q��LV�/RZ��
DQG�'5(4�LV�0��LQGLFDWLQJ�WKDW�DQ\�SUHYLRXV�GDWD�KDV�EHHQ�WDNHQ�E\�WKH�
SURFHVVRU�RU�'0$�FKDQQHO��WKH�FRQWUROOHU�FDSWXUHV�WKH�GDWD�RQ�
3,$����3,$���LQWR�WKH�,QSXW�2XWSXW�5HJLVWHU��VHWV�'5(4�WR�QRWLI\�
VRIWZDUH�RU�WKH�'0$�FKDQQHO�WR�WDNH�WKH�E\WH��GULYHV�WKH�%XV\�OLQH�+LJK��
DQG�RQH�F�FORFN�ODWHU�GULYHV�Q$FN�/RZ��:KHQ�DW�OHDVW�����QV��DV�
FRQWUROOHG�E\�WKH�PART�UHJLVWHU��KDYH�HODSVHG��WKH�FRQWUROOHU�GULYHV�Q$FN�
EDFN�WR�+LJK��2QH�F�FORFN�ODWHU��LI�WKH�&38�RU�'0$�KDV�WDNHQ�WKH�GDWD�
DQG�WKXV�FOHDUHG�'5(4��WKH�FRQWUROOHU�GULYHV�%XV\�EDFN�WR�/RZ��
RWKHUZLVH�LW�VHWV�,GOH�

6HOHFW��3(UURU�DQG�Q)DXOW�DUH�XQGHU�VRIWZDUH�FRQWURO�LQ�WKLV�PRGH��DQG�
Q$XWR)G�FDQ�EH�VHQVHG�E\�VRIWZDUH��EXW�KDV�QR�RWKHU�HIIHFW�RQ�RSHUDWLRQ�

,Q�WKLV�PRGH��VRIWZDUH�PRQLWRUV�IRU�WKH�FRQGLWLRQ�3����$FWLYH�
�Q6HOHFW,Q��+LJK��DQG�Q$XWR)G�/RZ�VLPXOWDQHRXVO\��,I�VRIWZDUH�GHWHFWV�
WKLV�VWDWH��LW�SDUWLFLSDWHV�LQ�D�1HJRWLDWLRQ�SURFHVV��6RIWZDUH�UHDGV�WKH�YDOXH�
RQ�3,$����3,$���DQG�VHW�3(UURU��Q)DXOW��;)ODJ��DQG�Q$FN�DV�DSSURSULDWH�
IRU�WKH�GDWD�YDOXH��$V�ORQJ�DV�3����$FWLYH��Q6HOHFW,Q��UHPDLQV�+LJK�LQ�
WKLV�PRGH��VRIWZDUH�LV�LQ�FRPSOHWH�FRQWURO�RI�WKH�LQWHUIDFH��$IWHU�WKH�KRVW�
KDV�GULYHQ�Q6WUREH�/RZ�DQG�WKHQ�+LJK�DJDLQ�IRU�DQ�DFFHSWDEOH�YDOXH��
VRIWZDUH�UHSURJUDPV�WKH�02'(�ILHOG�WR�WKH�DSSURSULDWH�RQH�RI�WKH�
IROORZLQJ�3HULSKHUDO�PRGHV�
80�����������
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6WDWXV�LQWHUUXSWV�LQ�WKLV�PRGH�LQFOXGH�ULVLQJ�DQG�IDOOLQJ�HGJHV�RQ�
3����$FWLYH��Q6HOHFW,Q��DQG�Q,QLW��DQG�ULVLQJ�DQG�IDOOLQJ�HGJHV�RQ�
+RVW%XV\��Q$XWR)G��DQG�+RVW&ON��Q6WUREH��ZKLOH�3����$FWLYH�
�Q6HOHFW,Q��LV�+LJK�

+RVW�1LEEOH�0RGH

�� ,I��GXULQJ�+RVW�1HJRWLDWLRQ�PRGH��VRIWZDUH�KDV�SODFHG�WKH�YDOXH�00�RU�
04�RQ�WKH�GDWD�OLQHV��DQG�UHFHLYHG�D�SRVLWLYH�UHVSRQVH�RQ�;IODJ�
�6HOHFW��DQG�D�/RZ�RQ�Q'DWD$YDLO��Q)DXOW��DW�D�ULVLQJ�HGJH�RI�3WU&ON�
�Q$FN���WKHQ�DIWHU�RSWLRQDOO\�SURJUDPPLQJ�D�'0$�FKDQQHO�WR�VWRUH�
GDWD��VRIWZDUH�VHWV�WKLV�PRGH�

�� )RU�HDFK�E\WH�LQ�WKLV�PRGH��WKH�FRQWUROOHU�SHUIRUPV�WKH�IROORZLQJ�
DFWLYLW\�

D� +RVW%XV\��Q$XWR)G��JRHV�/RZ�DQG�WKH�FRQWUROOHU�ZDLWV�XQWLO�
'5(4�LV�FOHDUHG��LQGLFDWLQJ�WKDW�WKH�&38�RU�'0$�KDV�UHFHLYHG�
SUHYLRXV�GDWD�DQG�3WU&ON��Q$FN��LV�/RZ��

E� 7KH�IRXU�VWDWXV�OLQHV�IURP�WKH�SHULSKHUDO�LQWR�WKH�OHVV�VLJQLILFDQW�
IRXU�ELWV�RI�WKH�,QSXW�2XWSXW�5HJLVWHU�DV�IROORZV�

F� +RVW%XV\��Q$XWR)G��JRHV�+LJK�DQG�WKH�FRQWUROOHU�ZDLWV�XQWLO�
3WU&ON��Q$FN��JRHV�+LJK��

G� +RVW%XV\��Q$XWR)G��JRHV�/RZ�DQG�WKH�FRQWUROOHU�ZDLWV�XQWLO�
3WU&ON��Q$FN��JRHV�/RZ��

7DEOH���� �1LEEOH�0RGH�%LW�$VVLJQPHQWV

6LJQDO )LUVW�'DWD�%LW 6HFRQG�'DWD�%LW

%XV\ � �

3(UURU � �

6HOHFW � �

Q)DXOW � �
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H� 7KH�IRXU�VWDWXV�OLQHV�IURP�WKH�SHULSKHUDO�WR�WKH�PRVW�VLJQLILFDQW�
IRXU�ELWV�RI�WKH�,QSXW�2XWSXW�5HJLVWHU��DV�VKRZQ�LQ�7DEOH ���

I� +RVW%XV\��Q$XWR)G��JRHV�+LJK��WKH�'5(4�ELW�LV�1��DQG�WKH�
FRQWUROOHU�ZDLWV�XQWLO�3WU&ON��Q$FN��JRHV�+LJK�

J� ,I�PRUH�GDWD�LV�DYDLODEOH��Q'DWD$YDLO��Q)DXOW��LV�/RZ���WKH�
FRQWUROOHU�UHWXUQV�WR�WKH�EHJLQQLQJ�RI�6WHS ���,I�QR�PRUH�GDWD�LV�
DYDLODEOH��Q'DWD$YDLO��Q)DXOW��LV�+LJK���WKH�FRQWUROOHU�VHWV�,GOH�
DQG�ZDLWV�IRU�VRIWZDUH�WR�SURJUDP�LW�EDFN�WR�+RVW�1HJRWLDWLRQ�
PRGH��6RIWZDUH�FDQ�WKHQ�VHOHFW�WKH�QH[W�PRGH�DV�GHVFULEHG�LQ�WKH�
,(((�3�����VSHFLILFDWLRQ�

,I�+RVW�VRIWZDUH�FKRRVHV�QRW�WR�UHFHLYH�DOO�WKH�GDWD�WKDW�D�SHULSKHUDO�KDV�
DYDLODEOH��LW�ILUVW�GLVDEOHV�WKH�'0$�FKDQQHO��LI�RQH�LV�LQ�XVH��WKHQ�ZDLWV�IRU�
'5(4�WR�EH�1�DQG�3WU&ON��Q$FN��WR�EH�+LJK��,I�Q'DWD$YDLO��Q)DXOW��LV�
/RZ�DW�WKLV�SRLQW��WKH�FRQWUROOHU�KDV�DOUHDG\�GULYHQ�+RVW%XV\��Q$XWR)G��
/RZ�WR�VROLFLW�WKH�QH[W�E\WH��6RIWZDUH�WKHQ�SHUIRUPV�WKH�IROORZLQJ�WDVNV�

�� 3URJUDP�WKH�FRQWUROOHU�EDFN�WR�+RVW�1HJRWLDWLRQ�PRGH�

�� 5HDG�WKH�IOR�WR�JHW�WKH�FXUUHQW�E\WH�

�� 7DNH�WKH�QH[W�E\WH�IURP�WKH�SHULSKHUDO�XQGHU�VRIWZDUH�FRQWURO�

�� $IWHU�WKH�SHULSKHUDO�GULYHV�Q$FN�+LJK�DIWHU�WKH�VHFRQG�QLEEOH��
VRIWZDUH�FDQ�GULYH�3����$FWLYH��Q6HOHFW,Q��/RZ�WR�WHOO�WKH�SHULSKHUDO�
WR�OHDYH�1LEEOH�PRGH�

7KHUH�DUH�QR�VWDWXV�LQWHUUXSWV�LQ�+RVW�1LEEOH�PRGH�

3HULSKHUDO�1LEEOH�0RGH

�� 6RIWZDUH�PXVW�QRW�VHW�WKLV�PRGH�XQWLO�WKHUH�LV�UHYHUVH�GDWD�DYDLODEOH�WR�
VHQG��,Q�RWKHU�ZRUGV��LW�LPSOHPHQWV�WKH�3�����5HYHUVH�,GOH�PRGH�YLD�
VRIWZDUH�LQ�3HULSKHUDO�&RPSDWLELOLW\�1HJRWLDWLRQ�PRGH��$IWHU�
VRIWZDUH�KDV�GULYHQ�Q'DWD$YDLO��Q)DXOW���$FN'DWD5HT��3(UURU���DQG�
;IODJ��6HOHFW��DOO�/RZ�WR�VLJQLI\�WKDW�GDWD�LV�DYDLODEOH��WKHQ�GULYHQ�
80�����������
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3WU&ON��Q$FN��+LJK�DIWHU�����QV��DQG�LI�QHFHVVDU\�SURJUDPPHG�D�
'0$�FKDQQHO�WR�SURYLGH�GDWD�WR�VHQG��ZKHQ�LW�VHHV�+RVW%XV\�
�Q$XWR)G��/RZ�WR�UHTXHVW�GDWD��VRIWZDUH�VHWV�WKLV�PRGH�

(QWHULQJ�WKLV�PRGH�VHWV�'5(4�DQG�,GOH��EXW�WKHVH�VHWWLQJV�GR�QRW�UHTXHVW�
DQ�LQWHUUXSW��7KH�3,$����3,$���SLQV�UHPDLQ�FRQILJXUHG�IRU�GDWD�LQSXW�EXW�
DUH�QRW�XVHG��,QVWHDG��IRXU�RI�WKH�ILYH�FRQWURO�RXWSXWV�DUH�GULYHQ�ZLWK�WKH�
OHDVW�VLJQLILFDQW�DQG�PRVW�VLJQLILFDQW�IRXU�ELWV�RI�WKH�,QSXW�2XWSXW�
5HJLVWHU��DV�VKRZQ�LQ�7DEOH ����ZKLOH�3WU&ON��Q$FN��VHUYHV�DV�D�
KDQGVKDNH�FORFN�RXWSXW��2Q�HQWHULQJ�WKLV�PRGH�WKH�KDUGZDUH�EHJLQV�
URXWLQJ�ELWV������RI�WKH�IOR�WR�WKHVH�OLQHV�

�� ,I�VRIWZDUH��RU�D�'0$�FKDQQHO��ZULWHV�D�E\WH�WR�WKH�2XWSXW�+ROGLQJ�
5HJLVWHU�ZKHQ�,GOH�LV�VHW��WKH�FRQWUROOHU�LPPHGLDWHO\�WUDQVIHUV�WKH�E\WH�
WR�WKH�IOR�DQG�FOHDUV�,GOH��DQG�QHJDWHV�'5(4�RQO\�PRPHQWDULO\�WR�
UHTXHVW�DQRWKHU�E\WH�IURP�VRIWZDUH�RU�WKH�'0$�FKDQQHO�

�� :KHQ�GDWD�KDV�EHHQ�YDOLG�RQ�WKH�IRXU�FRQWURO�RXWSXWV�IRU�����QV��DV�
FRQWUROOHG�E\�WKH�3$57�UHJLVWHU���WKH�FRQWUROOHU�GULYHV�WKH�3WU&ON�
�Q$FN��OLQH�/RZ��7KHQ�LW�ZDLWV�IRU�WKH�+RVW�WR�GULYH�WKH�+RVW%XV\�
�Q$XWR)G��OLQH�EDFN�WR�+LJK��DIWHU�ZKLFK�LW�GULYHV�3WU&ON��Q$FN��EDFN�
WR�+LJK��VZLWFKHV�WKH�IRXU�FRQWURO�OLQHV�WR�ELWV������RI�WKH�IOR��DQG�
EHJLQV�ZDLWLQJ�IRU�WKH�KRVW�WR�GULYH�+RVW%XV\��Q$XWR)G��EDFN�WR�/RZ�

D� :KHQ�ELWV������KDYH�EHHQ�YDOLG�IRU�����QV�DQG�WKH�+RVW�KDV�GULYHQ�
+RVW%XV\��Q$XWR)G��/RZ��WKH�FRQWUROOHU�GULYHV�3WU&ON��Q$FN��
/RZ�DJDLQ�DQG�EHJLQV�ZDLWLQJ�IRU�WKH�KRVW�WR�GULYH�+RVW%XV\�
�Q$XWR)G��+LJK�

E� :KHQ�+RVW%XV\��Q$XWR)G��KDV�EHHQ�GULYHQ�+LJK��WKH�FRQWUROOHU�
UHWXUQV�WKH�IRXU�FRQWURO�RXWSXWV�WR�WKH�VWDWH�VHW�E\�VRIWZDUH�LQ�
PARC�

F� ,I�VRIWZDUH�RU�D�'0$�FKDQQHO�KDV�QRW�\HW�ZULWWHQ�DQRWKHU�E\WH�WR�
WKH�2XWSXW�+ROGLQJ�5HJLVWHU��WKXV�FOHDULQJ�'5(4���WKH�FRQWUROOHU�
VHWV�,GOH�DQG�ZDLWV�IRU�VRIWZDUH�WR�GR�VR�
80�����������
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G� ,I�ZKHQ�VRIWZDUH�RU�D�'0$�FKDQQHO�KDV�ZULWWHQ�D�QHZ�E\WH�WR�WKH�
OHR��WKH�FRQWUROOHU�WUDQVIHUV�WKH�E\WH�WR�WKH�IOR��VHWV�'5(4��DQG�
FOHDUV�,GOH�LI�LW�KDG�EHHQ�VHW�

H� :KHQ�WKH�FRQWURO�RXWSXWV�KDYH�EHHQ�YDOLG�IRU�����QV��WKH�
FRQWUROOHU�GULYHV�3WU&ON��Q$FN��WR�+LJK�DQG�ZDLWV�IRU�WKH�KRVW�WR�
GULYH�+RVW%XV\��Q$XWR)G��EDFN�WR�/RZ�

I� 7KH�IRXU�FRQWURO�OLQHV�VZLWFK�EDFN�WR�ELWV������RI�WKH�IOR�DQG�
UHWXUQV�WR�WKH�HYHQW�VHTXHQFH�DW�WKH�VWDUW�RI�6WHS ��

J� ,I�WKHUH�LV�QR�PRUH�GDWD�WR�VHQG��ZKHQ�WKH�FRQWUROOHU�VHWV�,GOH��
VRIWZDUH�PRGLILHV�PARC�WR�PDNH�Q'DWD$YDLO��Q)DXOW��DQG�
$FN'DWD5HT��3(UURU��+LJK��DQG�WKHQ�FKDQJH�WKH�PRGH�WR�
3HULSKHUDO�&RPSDWLEOH�1HJRWLDWLRQ��$IWHU�����QV��VRIWZDUH�VHWV�
3WU&ON��Q$FN��EDFN�WR�+LJK�LQ�PARC�DQG�HQWHUV�5HYHUVH�,GOH�
VWDWH�

6WDWXV�LQWHUUXSWV�LQ�3HULSKHUDO�1LEEOH�PRGH�LQFOXGH�5LVLQJ�DQG�)DOOLQJ�
HGJHV�RQ�3����$FWLYH��Q6HOHFW,Q��DQG�Q,QLW��7KH�FRQWUROOHU�VHWV�WKH�,OO2S�
ELW�LI�3����$FWLYH��Q6HOHFW,Q��JRHV�/RZ�EHIRUH�LW�GULYHV�Q$FN�+LJK�IRU�
WKH�VWDWXV�VWDWHV�RQ�WKH�IRXU�FRQWURO�OLQHV��RU�DIWHU�WKH�KRVW�GULYHV�+RVW%XV\�
/RZ��7KHQ��VRIWZDUH�LPPHGLDWHO\�HQWHUV�3HULSKHUDO�&RPSDWLELOLW\�
1HJRWLDWLRQ�PRGH��,I�3����$FWLYH�JRHV�/RZ��EXW�,OO2S�VWD\V�0��LQGLFDWLQJ�
WKDW�WKH�+RVW�QHJDWHG�3����$FWLYH�LQ�D�OHJLWLPDWH�PDQQHU��VRIWZDUH�HQWHUV�
3HULSKHUDO�,QDFWLYH�PRGH�IRU�WKH�GXUDWLRQ�RI�WKH�UHWXUQ�WR�&RPSDWLELOLW\�
PRGH��IROORZHG�E\�3HULSKHUDO�&RPSDWLELOLW\�1HJRWLDWLRQ�PRGH�

+RVW�%\WH�0RGH

+RVW�%\WH�0RGH�LV�HQWHUHG�ZKHQ�WKH�IROORZLQJ�HYHQWV�KDYH�RFFXUUHG�

• 7KH�UHFHLSW�RI�YDOXHV�KH[�01H�RU�05H�RQ�3,$����3,$���LQ�+RVW�
1HJRWLDWLRQ�0RGH�LV�DFNQRZOHGJHG�E\�WKH�SHULSKHUDO�

• 7KH�OLQHV�Q'DWD$YDLO��Q)DXOW��DQG�$FN'DWD5HT��3(UURU��JR�/RZ�WR�
LQGLFDWH�GDWD�DYDLODELOLW\�
80�����������
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• 3WU&ON��Q$FN��JRHV�+LJK�

3,$����3,$���EHFRPH�LQSXWV�UHJDUGOHVV�RI�UHJLVWHU�E2��7KH�,GOH�IODJ�LV�
FOHDUHG�

7KH�FRQWUROOHU�ZDLWV�����QV��DV�FRQWUROOHG�E\�WKH�PART�UHJLVWHU��EHIRUH�
SURFHHGLQJ�

7KH�FRQWUROOHU�SHUIRUPV�WKH�IROORZLQJ�DFWLYLWLHV�

�� )RU�HDFK�E\WH��WKH�FRQWUROOHU�GULYHV�+RVW%XV\��Q$XWR)G��/RZ�WR�
LQGLFDWH�UHDGLQHVV�IRU�D�E\WH�IURP�WKH�SHULSKHUDO��,W�ZDLWV�IRU�3WU&ON�
�Q$FN��WR�JR�/RZ�

�� ,W�FDSWXUHV�WKH�VWDWH�RI�3,$����3,$���LQWR�WKH�,QSXW�2XWSXW�5HJLVWHU��
VHWV�WKH�'5(4�ELW�WR�UHTXHVW�VRIWZDUH��RU�WKH�'0$�FKDQQHO�WR�WDNH�
WKH�E\WH�

�� ,W�GULYHV�+RVW%XV\��Q$XWR)G��+LJK�DQG�+RVW&ON��Q6WUREH��/RZ�

�� :KHQ�VRIWZDUH��RU�WKH�'0$�FKDQQHO��KDV�WDNHQ�WKH�E\WH��WKXV�
FOHDULQJ�'5(4��DQG�WKH�SHULSKHUDO�KDV�GULYHQ�3WU&ON��Q$FN��EDFN�
+LJK��DQG�DW�OHDVW�����QV�DIWHU�GULYLQJ�+RVW&ON��Q6WUREH��/RZ��WKH�
FRQWUROOHU�GULYHV�+RVW&ON��Q6WUREH��EDFN�WR�+LJK��DQG�VDPSOHV�
Q'DWD$YDLO��Q)DXOW��

�� �,I�+RVW%XV\��Q$XWR)G��LV�VWLOO�/RZ��WKH�FRQWUROOHU�UHWXUQV�WR�WKH�HYHQW�
VHTXHQFH�DW�WKH�VWDUW�

�� �2WKHUZLVH�LW�VHWV�WKH�,GOH�IODJ�

,Q�UHVSRQVH�WR�,GOH��VRIWZDUH�HQWHUV�+RVW�1HJRWLDWLRQ�PRGH��7KHUHDIWHU��LW�
FDQ�VHW�+RVW%XV\��Q$XWR)G��/RZ��WR�HQWHU�5HYHUVH�,GOH�VWDWH��RU�HQWHU�
+RVW�&RPSDWLEOH�PRGH�DV�GHVFULEHG�LQ�WKH�,(((�3�����VSHFLILFDWLRQ��RU�
FRQGXFW�D�QHZ�QHJRWLDWLRQ�

,I�VRIWZDUH�FKRRVHV�QRW�WR�UHFHLYH�DOO�WKH�GDWD�WKDW�D�SHULSKHUDO�KDV�
DYDLODEOH�LQ�WKLV�PRGH��LW�ILUVW�GLVDEOHV�WKH�'0$�FKDQQHO�LI�RQH�LV�LQ�XVH��
DQG�WKHQ�ZDLW�IRU�'5(4�WR�EH�1�DQG�Q$FN�WR�EH�1��7KHQ�LW�UHSURJUDPV�WKH�
FRQWUROOHU�EDFN�WR�+RVW�1HJRWLDWLRQ�PRGH��UHDGV�WKH�ODVW�E\WH�IURP�WKH�
80�����������
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IOR��GULYHV�+RVW&ON��Q6WUREH��EDFN�WR�+LJK��DQG�WKHQ�GULYHV�3����$FWLYH�
�Q6HOHFW,Q��/RZ�WR�LQVWUXFW�WKH�SHULSKHUDO�WR�OHDYH�%\WH�PRGH�

7KHUH�DUH�QR�VWDWXV�LQWHUUXSWV�LQ�+RVW�%\WH�PRGH�

3HULSKHUDO�%\WH�0RGH

6RIWZDUH�PXVW�QRW�VHW�WKLV�PRGH�XQWLO�WKHUH�LV�UHYHUVH�GDWD�DYDLODEOH�WR�
VHQG��7KDW�LV��VRIWZDUH�LPSOHPHQWV�WKH�3�����5HYHUVH�,GOH�PRGH�YLD�
VRIWZDUH�LQ�3HULSKHUDO�&RPSDWLELOLW\�1HJRWLDWLRQ�PRGH��7KH�H[DFW�
VHTXHQFLQJ�DPRQJ�3WU&ON��Q$FN���Q'DWD$YDLO��Q)DXOW���DQG�$FN'DWD5HT�
�3(UURU��GLIIHUV�DFFRUGLQJ�WR�ZKHWKHU�WKLV�PRGH�LV�HQWHUHG�GLUHFWO\�IURP�
1HJRWLDWLRQ�RU�IURP�5HYHUVH�,GOH�3KDVH��DQG�LV�FRQWUROOHG�E\�VRIWZDUH��
%XW�LQ�HLWKHU�FDVH��EHIRUH�VRIWZDUH�VHWV�WKLV�PRGH��Q'DWD$YDLO��Q)DXOW��
DQG�$FN'DWD5HT��3(UURU��LV�VHW�WR�/RZ��$IWHU�����QV��3WU&ON��Q$FN��LV�VHW�
WR�+LJK��:KHQ�WKH�KRVW�KDV�GULYHQ�+RVW%XV\��Q$XWR)G��/RZ�WR�UHTXHVW�
GDWD��VRIWZDUH�VHWV�3HULSKHUDO�%\WH�PRGH��ZKLFK�VHWV�WKH�'5(4�DQG�,GOH�
IODJV�

$V�ORQJ�DV�3����$FWLYH��Q6HOHFW,Q��UHPDLQV�+LJK��WKH�FRQWUROOHU�GULYHV�
3,$������DV�RXWSXWV��UHJDUGOHVV�RI�WKH�FRQWHQWV�RI�UHJLVWHU�(���:KHQ�
VRIWZDUH��RU�D�'0$�FKDQQHO��ZULWHV�WKH�ILUVW�E\WH�WR�WKH�2XWSXW�+ROGLQJ�
5HJLVWHU��WKH�FRQWUROOHU�LPPHGLDWHO\�WUDQVIHUV�WKH�E\WH�WR�WKH�,QSXW�2XWSXW�
5HJLVWHU��FOHDUV�,GOH�EXW�QHJDWHV�'5(4�RQO\�PRPHQWDULO\��WR�UHTXHVW�
DQRWKHU�E\WH�IURP�VRIWZDUH�RU�WKH�'0$�FKDQQHO�

$IWHU�HDFK�E\WH�LV�WUDQVIHUUHG�WR�WKH�,25��WKH�FRQWUROOHU�SHUIRUPV�WKH�
IROORZLQJ�WDVNV�

�� ,W�ZDLWV�����QV�IRU�GDWD�VHWXS�WLPH��DV�FRQWUROOHG�E\�WKH�PART�UHJLVWHU��
EHIRUH�GULYLQJ�3WU&ON��Q$FN��/RZ�

�� ,W�ZDLWV�IRU�WKH�+RVW�WR�GULYH�+RVW%XV\��Q$XWR)G��+LJK�

�� ,I�VRIWZDUH�RU�WKH�'0$�FKDQQHO�KDV�QRW�ZULWWHQ�PRUH�GDWD�WR�WKH�
2XWSXW�+ROGLQJ�5HJLVWHU��WKDW�LV��LI�'5(4�LV�VWLOO�VHW��WKH�FRQWUROOHU�
VHWV�WKH�,GOH�IODJ�DQG�ZDLWV�IRU�VRIWZDUH�RU�WKH�'0$�FKDQQHO�WR�GR�VR�
80�����������
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�� ,I�VRIWZDUH�RU�WKH�'0$�FKDQQHO�WKHQ�ZULWHV�GDWD�WR�WKH�2XWSXW�
+ROGLQJ�5HJLVWHU��WKH�FRQWUROOHU�FOHDUV�'5(4�DQG�,GOH�

�� :KHQ�WKHUH�LV�GDWD�LQ�WKH�OHR�DQG�'5(4�LV�0��WKLV�FRQGLWLRQ�
JXDUDQWHHV�WKDW�Q'DWD$YDLO��Q)DXOW��DQG�$FN'DWD5HT��3(UURU��LV�KHOG�
/RZ�WR�LQGLFDWH�WKDW�PRUH�GDWD�LV�DYDLODEOH�

�� 7KH�FRQWUROOHU�GULYHV�3WU&ON��Q$FN��EDFN�WR�+LJK�

�� 7KH�FRQWUROOHU�WKHQ�ZDLWV�IRU�D�ULVLQJ�HGJH�RQ�+RVW&ON��Q6WUREH��DQG�
IRU�WKH�+RVW�WR�GULYH�+RVW%XV\��Q$XWR)G��/RZ�

�� 7KH�FRQWUROOHU�WUDQVIHUV�WKH�E\WH�IURP�WKH�OHR�WR�WKH�2XWSXW�5HJLVWHU��
VHWV�'5(4��DQG�UHWXUQV�WR�WKH�HYHQW�VHTXHQFH�DW�WKH�VWDUW�RI�WKLV�
VHFWLRQ�

:KLOH�3HULSKHUDO�%\WH�PRGH�LV�LQ�HIIHFW��VRIWZDUH�PRQLWRUV�WKH�LQWHUIDFH�
IRU�WZR�FRQGLWLRQV�

• Case 1: ,GOH�LV�VHW�DQG�QR�PRUH�GDWD�WR�VHQG��RU

• Case 2: 3����$FWLYH��Q6HOHFW,Q��/RZ�

,Q�&DVH�����WKH�VRIWZDUH�SHUIRUPV�WKH�IROORZLQJ�WDVNV�

�� :ULWH�0�WR�UHJLVWHU�E3�WR�NHHS�3,$����3,$���RXWSXWV�PRPHQWDULO\�

�� 6HW�WKH�PRGH�EDFN�WR�3HULSKHUDO�&RPSDWLELOLW\��VR�WKDW�WKH�LQWHUIDFH�LV�
IXOO\�XQGHU�VRIWZDUH�FRQWURO�

�� 6HW�Q'DWD$YDLO��Q)DXOW��DQG�$FN'DWD5HT��3(UURU��+LJK�WR�VLJQLI\�QR�
PRUH�GDWD�

�� :DLW�����QV�

�� 6HW�3WU&ON��Q$FN��EDFN�WR�+LJK�

�� :KHQ�+RVW%XV\�UHWXUQV�WR�/RZ��WKH�VRIWZDUH�VHWV�3,$����3,$���EDFN�
WR�LQSXWV�

,Q�&DVH�����LI�D�IDOOLQJ�HGJH�RQ�3����$FWLYH�KDSSHQV�DQ\�WLPH�RWKHU�WKDQ�
EHWZHHQ�D�5LVLQJ�HGJH�RQ�+RVW&ON��Q6WUREH��DQG�WKH�QH[W�)DOOLQJ�HGJH�RQ�
80�����������
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+RVW%XV\��Q$XWR)G���WKH�FRQWUROOHU�VHWV�WKH�,OO2S�ELW�WR�QRWLI\�VRIWZDUH�
WKDW�DQ�LPPHGLDWH�$ERUW�LV�LQ�RUGHU��LQ�ZKLFK�FDVH�VRIWZDUH�LPPHGLDWHO\�
HQWHUV�3HULSKHUDO�&RPSDWLELOLW\�1HJRWLDWLRQ�0RGH��,I�3����$FWLYH�JRHV�
/RZ��EXW�,OO2S�LV�QRW�VHW��PHDQLQJ�WKDW�WKH�+RVW�QHJDWHG�3����$FWLYH�LQ�D�
OHJDO�PDQQHU��VRIWZDUH�HQWHUV�3HULSKHUDO�,QDFWLYH�0RGH�IRU�WKH�GXUDWLRQ�RI�
WKH�5HWXUQ�WR�&RPSDWLELOLW\�0RGH��DQG�WKHQ�HQWHUV�3HULSKHUDO�
&RPSDWLELOLW\�1HJRWLDWLRQ�0RGH�

6WDWXV�LQWHUUXSWV�LQ�3HULSKHUDO�%\WH�0RGH�LQFOXGH�ULVLQJ�DQG�IDOOLQJ�HGJHV�
RQ�3����$FWLYH��Q6HOHFW,Q��DQG�Q,QLW�

+RVW�(&3�)RUZDUG�0RGH

$IWHU�D�QHJRWLDWLRQ�IRU�(&3�PRGH��KRVW�VRIWZDUH�UHPDLQV�LQ�1HJRWLDWLRQ�
PRGH�VR�WKDW�LW�KDV�FRPSOHWH�FRQWURO�RI�WKH�LQWHUIDFH��XQWLO�RQH�RI�WZR�
VLWXDWLRQV�RFFXUV��,I�VRIWZDUH�KDV�GDWD�WR�VHQG��LW�RSWLRQDOO\�SURJUDPV�WKH�
'0$�FKDQQHO�WR�SURYLGH�WKH�GDWD��DQG�WKHQ�VHWV�WKLV�PRGH��$OWHUQDWLYHO\��
LI�VRIWZDUH�KDV�QR�GDWD�WR�VHQG�DQG�LW�GHWHFWV�WKDW�Q3HULSK5HTXHVW��Q)DXOW��
KDV�JRQH�/RZ��LQGLFDWLQJ�WKH�SHULSKHUDO�LV�UHTXHVWLQJ�UHYHUVH�WUDQVIHU��LW�
VHWV�3,$����3,$���DV�LQSXWV��ZDLWV�����QV��GULYHV�Q5HYHUVH5HTXHVW��Q,QLW��
WR�/RZ�WR�LQGLFDWH�D�UHYHUVH�WUDQVIHU��DQG�WKHQ�VHWV�+RVW�(&3�5HYHUVH�
PRGH��,Q�RWKHU�ZRUGV��VRIWZDUH�KDQGOHV�DOO�DVSHFWV�RI�(&3�PRGH��RWKHU�
WKDQ�DFWLYH�GDWD�WUDQVIHU�VHTXHQFHV�

6HWWLQJ�WKLV�PRGH�FRQILJXUHV�3,$����3,$���DV�RXWSXWV�UHJDUGOHVV�RI�WKH�
FRQWHQWV�RI�UHJLVWHU�E2��2Q�HQWU\�WR�WKLV�PRGH��WKH�FRQWUROOHU�VHWV�,GOH�DQG�
'5(4�WR�UHTXHVW�D�E\WH�IURP�VRIWZDUH�RU�D�'0$�FKDQQHO��EXW�WKHVH�
VHWWLQJV�GR�QRW�FDXVH�DQ�LQWHUUXSW�UHTXHVW�

,I�VRIWZDUH�RU�D�'0$�FKDQQHO�ZULWHV�GDWD�WR�WKH�2XWSXW�+ROGLQJ�5HJLVWHU�
ZKLOH�WKH�,QSXW�2XWSXW�5HJLVWHU�LV�HPSW\��WKH�FRQWUROOHU�LPPHGLDWHO\�
WUDQVIHUV�WKH�E\WH�WR�WKH�IOR��FOHDUV�,GOH��DQG�QHJDWHV�'5(4�RQO\�
PRPHQWDULO\��WR�UHTXHVW�DQRWKHU�E\WH�

7KH�DOWHUQDWH�DGGUHVV�IRU�WKH�2XWSXW�+ROGLQJ�5HJLVWHU�DOORZV�VRIWZDUH�WR�
VHQG�D�FKDQQHO�DGGUHVV�RU�DQ�5/(�FRXQW�YDOXH��6XFK�E\WHV�DUH�W\SLFDOO\�
80�����������
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ZULWWHQ�E\�VRIWZDUH�UDWKHU�WKDQ�D�'0$�FKDQQHO��:ULWLQJ�WR�WKH�DOWHUQDWH�
DGGUHVV�ORDGV�WKH�OHR�DQG�FOHDUV�'5(4��OLNH�ZULWLQJ�WR�WKH�SULPDU\�
DGGUHVV��EXW�FOHDUV�D�QLQWK�ELW�WKDW�LV�VHW�ZKHQ�VRIWZDUH�RU�D�'0$�FKDQQHO�
ZULWHV�WR�WKH�SULPDU\�DGGUHVV��$�VLPLODU�QLQWK�ELW�LV�DVVRFLDWHG�ZLWK�WKH�
,QSXW�2XWSXW�5HJLVWHU��IURP�ZKLFK�LW�GULYHV�WKH�+RVW$FN��Q$XWR)G��OLQH�

,I�WKH�3$592�ELW�LV�VHW�WR�HQDEOH�5XQ�/HQJWK�(QFRGLQJ��WKHQ�DIWHU�
WUDQVIHUULQJ�D�QRUPDO�GDWD�E\WH��QRW�D�FKDQQHO�DGGUHVV�QRU�DQ�5/(�FRXQW��
IURP�WKH�OHR�WR�WKH�IOR�DQG�VHWWLQJ�'5(4��WKH�FRQWUROOHU�ZDLWV�IRU�WKH�
'0$�FKDQQHO�RU�VRIWZDUH�WR�ZULWH�DQRWKHU�E\WH�WR�WKH�OHR��IRU�XS�WR�WKH�
QXPEHU�RI�F�FORFNV�VSHFLILHG�LQ�WKH�PART�UHJLVWHU��,I�DQRWKHU�FKDUDFWHU�LV�
SURYLGHG�ZLWKLQ�WKLV�WLPH��WKXV�FOHDULQJ�'5(4��DQG�LW�LV�QHLWKHU�D�FKDQQHO�
DGGUHVV�QRU�DQ�5/(�FRXQW��DQG�LW�LV�HTXDO�WR�WKH�SUHYLRXV�FKDUDFWHU�LQ�WKH�
IOR��WKH�FRQWUROOHU�

�� ,QFUHPHQWV�LWV�RLE�FRXQWHU�

�� 3ODFHV�WKH�YDOXH�RQ�WKH�RLE�FRXQWHU�RQ�WKH�3,$����3,$���OLQHV�DQG�D�
/RZ�RQ�3,$����UDWKHU�WKDQ�WKH�FRQWHQWV�RI�WKH�IOR�

�� 6HWV�'5(4�DJDLQ�

�� 5HVWDUWV�WKH�WLPHU�ZLWK�WKH�YDOXH�LQ�PART�

8QOHVV�LW�KDV�MXVW�LQFUHPHQWHG�WKH�5/(�FRXQWHU�WR�127��WKH�FRQWUROOHU�
ORRSV�RQ�WKH�VDPH�WHVW�FULWHULD��VR�DV�WR�DFFXPXODWH�DQ�5/(�FRXQW�DV�
GHILQHG�E\�WKH�3�����VSHFLILFDWLRQ�

2QH�3KL�FORFN�DIWHU�DQ\�RI�WKH�IROORZLQJ�RFFXUV��WKH�FRQWUROOHU�GULYHV�
+RVW&ON��Q6WUREH��WR�ORZ�WR�LQIRUP�WKH�SHULSKHUDO�RI�WKH�FKDUDFWHU��
FKDQQHO�DGGUHVV��RU�5/(�FRXQW�

�� 7KH�FRQWUROOHU�WUDQVIHUV�D�FKDQQHO�DGGUHVV�RU�5/(�FRXQW�IURP�WKH�OHR�
WR�WKH�IOR�

�� 7KH�FRQWUROOHU�WUDQVIHUV�D�GDWD�FKDUDFWHU�IURP�WKH�OHR�WR�WKH�IOR��DQG�
3$592�LV�0�VR�WKDW�5/(�HQFRGLQJ�LV�GLVDEOHG�

�� 3$592�LV�1�VR�WKDW�5/(�HQFRGLQJ�LV�HQDEOHG��DQG�ZLWKLQ�WKH�WLPH�
VSHFLILHG�LQ�3$57�DIWHU�ZULWLQJ�RQH�FKDUDFWHU�WR�WKH�OHR��VRIWZDUH�RU�
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D�'0$�FKDQQHO�ZULWHV�DQRWKHU�WKDW�LV�D�FKDQQHO�DGGUHVV��RU�DQ�5/(�
FRXQW��RU�GLIIHUV�IURP�WKH�SUHFHGLQJ�FKDUDFWHU�

�� 3$592�LV�1��DQG�WKH�WLPH�GHILQHG�LQ�PART�H[SLUHV�DIWHU�VRIWZDUH�RU�D�
'0$�FKDQQHO�ZULWHV�RQH�FKDUDFWHU�WR�WKH�OHR��ZLWKRXW�LW�ZULWLQJ�
DQRWKHU��RU�WKH�FRQWUROOHU�LQFUHPHQWV�WKH�5/(�FRXQWHU�WR�127�

7KH�FRQWUROOHU�ZDLWV�IRU�WKH�SHULSKHUDO�WR�GULYH�3HULSK$FN��%XV\��WR�+LJK��
DIWHU�ZKLFK�WKH�FRQWUROOHU�GULYHV�+RVW&ON��Q6WUREH��EDFN�WR�+LJK�

,W�ZDLWV�IRU�WKH�SHULSKHUDO�WR�GULYH�3HULSK$FN��%XV\��EDFN�WR�/RZ��$IWHU�
3HULSK$FN��%XV\��LV�EDFN�WR�/RZ��RQH�RI�WKH�IROORZLQJ�KDSSHQV�

• ,I�WKH�5/(�FRXQWHU�LV�QRQ�]HUR�DQG�WKH�FRQWUROOHU�KDV�EHHQ�KROGLQJ�LWV�
YDOXH�RQ�3,$����3,$����WKH�FRQWUROOHU�FOHDUV�WKH�5/(�FRXQWHU�WR�0��
DQG�SODFHV�FKDUDFWHU�LQ�WKH�IOR�EDFN�RQ�3,$����3,$����2QH�FORFN�
ODWHU�LW�GULYHV�+RVW&ON��Q6WUREH��ORZ�DJDLQ��DQG�UHWXUQV�WR�WKH�VWDUW�RI�
WKH�SUHFHGLQJ�SDUDJUDSK�

• ,I�VRIWZDUH�RU�WKH�'0$�FKDQQHO�KDV�ZULWWHQ�D�QHZ�E\WH�WR�WKH�2XWSXW�
+ROGLQJ�5HJLVWHU�DQG�WKXV�FOHDUHG�'5(4��WKH�FRQWUROOHU�WUDQVIHUV�WKH�
E\WH�WR�WKH�,25��VHWV�'5(4�DJDLQ��DQG�UHWXUQV�WR�WKH�VWDUW�RI�6WHS ��
DERYH�

• ,I�VRIWZDUH�RU�WKH�'0$�FKDQQHO�GRHV�QRW�SURYLGH�D�QHZ�E\WH�IRU�WKH�
WLPH�LQGLFDWHG�LQ�WKH�3$57�UHJLVWHU�DIWHU�WKH�FRQWUROOHU�VHWV�'5(4��
WKH�FRQWUROOHU�VHWV�WKH�,GOH�IODJ�DQG�UHWXUQV�WR�WKH�VWDUW�RI�6WHS ��DERYH�

:KLOH�WKLV�PRGH�LV�LQ�HIIHFW��VRIWZDUH�PRQLWRUV�IRU�WKH�FRQGLWLRQ�³,GOH�DQG�
QR�PRUH�GDWD�OHIW�WR�VHQG�´�DQG�RU�Q3HULSK5HTXHVW��Q)DXOW��/RZ��+RVW�
VRIWZDUH�KDV�FRQWURO�DQG�PD\�RU�PD\�QRW�KRQRU�WKH�SHULSKHUDO¶V�UHYHUVH�
UHTXHVW�RQ�Q)DXOW�ZKLOH�LW�KDV�GDWD�WR�VHQG��:KHQ�WKHUH�LV�QR�PRUH�GDWD��
VRIWZDUH�FDQ�VHW�+RVW�1HJRWLDWLRQ�PRGH�WR�KDYH�IXOO�FRQWURO�RI�WKH�
LQWHUIDFH��DQG�LI�DSSURSULDWH�FDQ�GULYH�3����$FWLYH��Q6HOHFW,Q��WR�/RZ�LQ�
RUGHU�WR�WHUPLQDWH�(&3�PRGH�RU�FDQ�VHW�+RVW�(&3�5HYHUVH�PRGH��ZDLW�
����QV��DQG�GULYH�Q5HYHUVH5HTXHVW��Q,QLW��WR�/RZ�

6WDWXV�LQWHUUXSWV�LQ�+RVW�(&3�)RUZDUG�PRGH�LQFOXGH�ULVLQJ�DQG�IDOOLQJ�
HGJHV�RQ�Q3HULSK5HTXHVW��Q)DXOW��
80�����������
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3HULSKHUDO�(&3�)RUZDUG�0RGHV

�� $IWHU�D�QHJRWLDWLRQ�IRU�(&3�PRGH��3HULSKHUDO�VRIWZDUH�UHPDLQV�LQ�
&RPSDWLELOLW\�1HJRWLDWLRQ�PRGH�ZLWK�3�����$FWLYH��Q6HOHFW,Q��+LJK��
VR�WKDW�LW�PDLQWDLQV�FRPSOHWH�FRQWURO�RI�WKH�LQWHUIDFH��WKURXJK�ZKHQ�LW�
GHWHFWV�WKH�KRVW�GULYH�+RVW$FN��Q$XWR)G��/RZ�IRU�WKH�VHFRQG�WLPH��
7KH�VRIWZDUH�WKHQ�VHWV�Q$FN5HYHUVH��3(UURU��+LJK��,I�VRIWZDUH�KDV�
GDWD�WR�VHQG��LW�GULYHV�Q3HULSK5HTXHVW��Q)DXOW��/RZ�DW�WKH�VDPH�WLPH��
DQG�RSWLRQDOO\�SURJUDPV�D�'0$�FKDQQHO�WR�SURYLGH�WKH�GDWD��:KHWKHU�
RU�QRW�LW�KDV�GDWD�WR�VHQG��VRIWZDUH�WKHQ�VHWV�RQH�RI�WKH�WZR�(&3�
)RUZDUG�PRGHV�

�� ,Q�WKHVH�PRGHV��WKH�FRQWUROOHU�FRQILJXUHV�3,$����3,$���DV�LQSXWV�
UHJDUGOHVV�RI�WKH�FRQWHQWV�RI�UHJLVWHU�E2��2Q�HQWU\�WR�RQH�RI�WKHVH�
PRGHV��WKH�FRQWUROOHU�FOHDUV�WKH�,GOH�ELW��LI�LW�LV�VHW�

�� )RU�HDFK�E\WH��WKH�FRQWUROOHU�ZDLWV�IRU�WKH�+RVW�WR�GULYH�+RVW&ON�
�Q6WUREH��WR�/RZ��:KHQ�+RVW&ON��Q6WUREH��LV�/RZ�DQG�VRIWZDUH�RU�
WKH�'0$�FKDQQHO�KDV�WDNHQ�DQ\�SUHYLRXV�E\WH�DQG�WKXV�FOHDUHG�
'5(4��RSHUDWLRQ�GLYHUJHV�LQWR�IRXU�FDVHV�GHSHQGLQJ�RQ�WKH�VWDWH�RI�
+RVW$FN��Q$XWR)G���WKH�PRGH��WKH�PRVW�VLJQLILFDQW�ELW�RI�WKH�GDWD��
DQG�WKH�VWDWH�RI�DQ�LQWHUQDO���ELW�5XQ�/HQJWK�(QFRGLQJ��RLE��FRXQWHU�

• ,I�+RVW$FN��Q$XWR)G��LV�+LJK��LQGLFDWLQJ�WKDW�WKLV�E\WH�LV�QHLWKHU�DQ�
5/(�YDOXH�QRU�D�&KDQQHO�$GGUHVV��WKH�FRQWUROOHU�SHUIRUPV�WKH�
IROORZLQJ�VWHSV�

• ,W�FDSWXUHV�WKH�GDWD�IURP�3,$����3,$���LQWR�WKH�,QSXW�2XWSXW�
5HJLVWHU��VHWV�'5(4�WR�UHTXHVW�VRIWZDUH�RU�WKH�'0$�FKDQQHO�WR�WDNH�
WKLV�E\WH��DQG�GULYHV�3HULSK$FN��%XV\��+LJK�

• ,I�WKH�5/(�FRXQWHU�LV�0��WKH�FRQWUROOHU�ZDLWV��LI�QHFHVVDU\��IRU�WKH�+RVW�
WR�GULYH�+RVW&ON��Q6WUREH��EDFN�WR�+LJK�

• ,W�GULYHV�3HULSK$FN��%XV\��EDFN�WR�/RZ�DQG�UHWXUQV�WR�WKH�HYHQW�
VHTXHQFH�DW�WKH�VWDUW�RI�6WHS D�
80�����������
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• ,I�WKH�5/(�FRXQWHU�LV�QRQ�]HUR��WKH�FRQWUROOHU�ZDLWV�IRU�VRIWZDUH�RU�D�
'0$�FKDQQHO�WR�UHDG�WKH�E\WH�IURP�WKH�,QSXW�2XWSXW�5HJLVWHU��
QHJDWHV�'5(4�RQO\�PRPHQWDULO\��DQG�GHFUHPHQWV�WKH�5/(�FRXQWHU��,W�
UHSHDWV�WKLV�VWHS�XQWLO�WKH�5/(�FRXQWHU�LV�0��

• 3URFHVVLQJ�FRQWLQXHV�DV�GHVFULEHG�DW�WKH�EHJLQQLQJ�RI�6WHS ���7KXV�DQ�
5/(�YDOXH�RI�³Q´�UHVXOWV�LQ�WKH�QH[W�E\WH�EHLQJ�SURYLGHG�WR�VRIWZDUH�
RU�D�'0$�FKDQQHO��Q���WLPHV�

�� ,I�+RVW$FN��Q$XWR)G��LV�/RZ�DQG�WKH�PRVW�VLJQLILFDQW�ELW�RI�WKH�E\WH�
LV�]HUR��3,$���LV�/RZ���WKH�E\WH�LV�DQ�5/(�UHSHDW�FRXQW��,I�WKH�PRGH�
LV�+DUGZDUH�5/(�([SDQVLRQ��WKH�FRQWUROOHU�WUDQVIHUV��WKH�VHYHQ�OHDVW�
VLJQLILFDQW�ELWV�RI��LW�WR�WKH�RLE�FRXQWHU��OHDYHV�'5(4�FOHDUHG��DQG�
GULYHV�3HULSK$FN��%XV\��+LJK��7KHUHDIWHU��WKH�FRQWUROOHU�ZDLWV�IRU�WKH�
KRVW�WR�GULYH�+RVW&ON��Q6WUREH��EDFN�WR�+LJK��DW�ZKLFK�WLPH�LW�GULYHV�
3HULSK$FN��%XV\��EDFN�WR�/RZ��DQG�UHWXUQV�WR�WKH�HYHQW�VHTXHQFH�DW�
WKH�VWDUW�RI�6WHS ���,I�+RVW$FN��Q$XWR)G��LV�/RZ��DQG�3,$���LV�+LJK��
WKH�E\WH�LV�D�FKDQQHO�DGGUHVV��,Q�WKLV�FDVH��RU�ZKHQ�3,$���LV�/RZ�DQG�
WKH�PRGH�LV�6RIWZDUH�5/(�+DQGOLQJ��WKH�FRQWUROOHU�SHUIRUPV�WKH�
IROORZLQJ�VWHSV�

D� ,W�FDSWXUHV�WKH�GDWD�IURP�3,$����3,$���LQWR�WKH�,QSXW�2XWSXW�
5HJLVWHU�

E� ,W�OHDYHV�'5(4�FOHDUHG�WR�NHHS�D�'0$�FKDQQHO�IURP�VWRULQJ�WKH�
E\WH�

F� ,W�VHWV�WKH�,GOH�ELW���ZKLFK�LW�GRHV�QRW�RWKHUZLVH�VHW�ZKLOH�LQ�WKLV�
PRGH��

G� 6RIWZDUH�UHVSRQGV�WR�WKLV�FRQGLWLRQ�E\�UHDGLQJ�WKH�E\WH�IURP�WKH�
3,$��GDWD�UHJLVWHU�E3��SHUIRUPV�ZKDWHYHU�HOVH�LV�QHFHVVDU\�WR�
KDQGOH�WKH�VLWXDWLRQ��DQG�WKHQ�VHWV�%XV\�+LJK�

H� �7KH�FRQWUROOHU�FOHDUV�,GOH��ZDLWV��LI�QHFHVVDU\��IRU�WKH�KRVW�WR�
GULYH�+RVW&ON��Q6WUREH��EDFN�WR�+LJK��DQG�WKHQ�GULYHV�3HULSK$FN�
�%XV\��EDFN�WR�/RZ�DQG�UHWXUQV�WR�WKH�HYHQW�VHTXHQFH�DW�WKH�VWDUW�
RI�6WHS ��
80�����������
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:KLOH�WKLV�PRGH�LV�VHW��LI�GDWD�WR�VHQG�EHFRPHV�DYDLODEOH��VRIWZDUH�GULYHV�
Q3HULSK5HTXHVW��Q)DXOW��/RZ�WR�DOHUW�WKH�KRVW�RI�WKLV�IDFW��$OVR��VRIWZDUH�
PRQLWRUV�WKH�FRQWUROOHU�IRU�HLWKHU�RI�WZR�FRQGLWLRQV�

• ,I�WKH�KRVW�GULYHV�Q5HYHUVH5HTXHVW��Q,QLW��/RZ�LQ�UHVSRQVH�WR�
Q3HULSK5HTXHVW��Q)DXOW��/RZ��VRIWZDUH�GULYHV�Q$FN5HYHUVH��3(UURU��
/RZ��RSWLRQDOO\�SURJUDPV�D�'0$�FKDQQHO�WR�SURYLGH�WKH�GDWD��DQG�
VHWV�3HULSKHUDO�(&3�5HYHUVH�PRGH�

• ,I�3����$FWLYH��Q6HOHFW,Q��JRHV�/RZ��WKH�FRQWUROOHU�VHWV�WKH�,OO2S�ELW�
LQ�PARC��LI�WKLV�RFFXUV�EHWZHHQ�WKH�WLPH�WKH�+RVW�GULYHV�+RVW&ON�
�Q6WUREH��/RZ��DQG�ZKHQ�WKH�FRQWUROOHU�VXEVHTXHQWO\�GULYHV�
3HULSK$FN��%XV\��EDFN�WR�/RZ��LQ�ZKLFK�FDVH�VRIWZDUH�LPPHGLDWHO\�
HQWHUV�3HULSKHUDO�&RPSDWLELOLW\�1HJRWLDWLRQ�PRGH��,I�3����$FWLYH�
JRHV�/RZ��EXW�,OO2S�VWD\V�0��LQGLFDWLQJ�D�OHJDO�WHUPLQDWLRQ��VRIWZDUH�
HQWHUV�3HULSKHUDO�,QDFWLYH�PRGH�DQG�VHTXHQFHV�WKH�Q$FN5HYHUVH�
�3(UURU���3HULSK$FN��%XV\���3HULSK&ON��Q$FN���Q3HULSK5HTXHVW�
�Q)DXOW���DQG�;IODJ��6HOHFW��OLQHV�WR�OHDYH�(&3�PRGH�

6WDWXV�LQWHUUXSWV�LQ�3HULSKHUDO�(&3�)RUZDUG�PRGH�LQFOXGH�ULVLQJ�DQG�
IDOOLQJ�HGJHV�RQ�3����$FWLYH���Q6HOHFW,Q��DQG�Q5HYHUVH5HTXHVW��Q,QLW��

+RVW�(&3�5HYHUVH�0RGHV

�� ,Q�WKHVH�PRGHV�WKH�FRQWUROOHU�FRQILJXUHV�3,$����3,$���DV�LQSXWV��
UHJDUGOHVV�RI�WKH�FRQWHQWV�RI�UHJLVWHU�E2��2Q�HQWU\�WR�RQH�RI�WKHVH�
PRGHV��WKH�FRQWUROOHU�FOHDUV�WKH�,GOH�ELW��LI�LW�KDG�EHHQ�VHW�

�� )RU�HDFK�E\WH��WKH�FRQWUROOHU�ZDLWV�IRU�WKH�SHULSKHUDO�WR�GULYH�
3HULSK&ON��Q$FN��/RZ��:KHQ�WKLV�KDSSHQV��DQG�VRIWZDUH�RU�WKH�'0$�
FKDQQHO�KDV�WDNHQ�DQ\�SUHYLRXV�E\WH�IURP�WKH�,QSXW�2XWSXW�5HJLVWHU�
DQG�WKXV�FOHDUHG�'5(4��RSHUDWLRQ�GLYHUJHV�LQWR�IRXU�FDVHV��
GHSHQGLQJ�RQ�WKH�VWDWH�RI�3HULSK$FN��%XV\���WKH�PRGH��WKH�OHDVW�
VLJQLILFDQW�ELW�RI�WKH�GDWD��DQG�WKH�VWDWH�RI�DQ�LQWHUQDO���ELW�RLE�
FRXQWHU�
80�����������
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,I�3HULSK$FN��%XV\��LV�+LJK��LQGLFDWLQJ�WKDW�WKLV�E\WH�LV�QHLWKHU�DQ�5/(�
YDOXH�QRU�D�&KDQQHO�$GGUHVV��WKH�FRQWUROOHU�SHUIRUPV�WKH�IROORZLQJ�WDVNV�

D� ,W�FDSWXUHV�WKH�GDWD�IURP�3,$����3,$���LQ�WKH�IOR��VHWV�'5(4�WR�
QRWLI\�VRIWZDUH�RU�WKH�'0$�FKDQQHO�WR�WDNH�WKH�E\WH��DQG�GULYHV�
+RVW$FN��Q$XWR)G��+LJK�

E� ,I�WKH�5/(�FRXQWHU�LV�0��WKH�FRQWUROOHU�WKHQ�ZDLWV��LI�QHFHVVDU\��IRU�
WKH�SHULSKHUDO�WR�GULYH�3HULSK&ON��Q$FN��EDFN�WR�+LJK�

F� ,W�GULYHV�+RVW$FN��Q$XWR)G��EDFN�WR�/RZ�DQG�UHWXUQV�WR�WKH�HYHQW�
VHTXHQFH�DW�WKH�VWDUW�RI�6WHS ��

G� ,I�WKH�RLE�FRXQWHU�LV�QRQ�]HUR��WKH�FRQWUROOHU�ZDLWV�IRU�VRIWZDUH�RU�
WKH�'0$�FKDQQHO�WR�UHDG�WKH�E\WH�IURP�WKH�IOR��QHJDWHV�'5(4�
RQO\�PRPHQWDULO\��DQG�GHFUHPHQWV�WKH�5/(�FRXQWHU�

H� ,W�UHSHDWV�WKLV�VHTXHQFH�XQWLO�WKH�5/(�FRXQWHU�LV�0��DW�ZKLFK�SRLQW�
LW�SURFHHGV�IURP�WKH�EHJLQQLQJ�RI�6WHS ���7KXV�DQ�5/(�YDOXH�RI�n�
UHVXOWV�LQ�WKH�QH[W�E\WH�EHLQJ�SURYLGHG�WR�VRIWZDUH�RU�D�'0$�
FKDQQHO�n+1�WLPHV�

�� ,I�3HULSK$FN��%XV\��LV�/RZ��DQG�WKH�PRVW�VLJQLILFDQW�ELW�RI�WKH�E\WH�LV�
0��3,$���LV�/RZ���WKH�E\WH�LV�DQ�5/(�UHSHDW�FRXQW��,I�WKH�PRGH�LV�
+DUGZDUH�5/(�([SDQVLRQ��WKH�FRQWUROOHU�WUDQVIHUV��WKH�VHYHQ�OHDVW�
VLJQLILFDQW�ELWV�RI��LW�WR�WKH�RLE�FRXQWHU��OHDYHV�'5(4�FOHDUHG��DQG�
GULYHV�+RVW$FN��Q$XWR)G��+LJK��7KHUHDIWHU�WKH�FRQWUROOHU�ZDLWV�IRU�
WKH�SHULSKHUDO�WR�GULYH�3HULSK&ON��Q$FN��EDFN�WR�+LJK��DW�ZKLFK�WLPH�
LW�GULYHV�+RVW$FN��Q$XWR)G��EDFN�WR�/RZ�DQG�UHWXUQV�WR�WKH�HYHQW�
VHTXHQFH�DW�WKH�VWDUW�RI�6WHS ��

�� ,I�3HULSK$FN��%XV\��LV�/RZ��DQG�WKH�PRVW�VLJQLILFDQW�ELW�RI�WKH�E\WH�LV�
���3,$���LV�+LJK���WKH�E\WH�LV�D�FKDQQHO�DGGUHVV��,Q�WKLV�FDVH��RU�ZKHQ�
WKH�OHDVW�VLJQLILFDQW�ELW�LV�0�EXW�WKH�PRGH�LV�6RIWZDUH�5/(�KDQGOLQJ��
WKH�FRQWUROOHU�SHUIRUPV�WKH�IROORZLQJ�WDVNV�

D� ,W�FDSWXUHV�WKH�GDWD�IURP�3,$����3,$���LQ�WKH�IOR��OHDYHV�'5(4�
FOHDUHG�WR�NHHS�D�'0$�FKDQQHO�IURP�VWRULQJ�WKH�E\WH��DQG�VHWV�
,GOH���ZKLFK�LW�GRHV�QRW�RWKHUZLVH�VHW�LQ�WKLV�PRGH��
80�����������
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E� 6RIWZDUH�UHVSRQGV�WR�WKLV�FRQGLWLRQ�E\�UHDGLQJ�WKH�E\WH�IURP�WKH�
3,$��GDWD�UHJLVWHU�E3��UHSURJUDPPLQJ�D�'0$�FKDQQHO�LI�
QHFHVVDU\��DQG�SHUIRUPLQJ�ZKDWHYHU�HOVH�LV�QHFHVVDU\�WR�KDQGOH�
WKH�FKDQQHO�DGGUHVV��DQG�VHWWLQJ�+RVW$FN��Q$XWR)G��+LJK�

F� 7KH�FRQWUROOHU�FOHDUV�,GOH��ZDLWV�IRU�WKH�SHULSKHUDO�WR�GULYH�
3HULSK&ON��Q$FN��EDFN�WR�+LJK��GULYHV�+RVW$FN��Q$XWR)G��EDFN�
WR�/RZ��DQG�UHWXUQV�WR�WKH�VWDUW�RI�WKH�HYHQW�VHTXHQFH�

�� ,I�GDWD�KDV�EHFRPH�DYDLODEOH�WR�EH�VHQW�ZKLOH�WKLV�PRGH�LV�LQ�HIIHFW�
DQG�VRIWZDUH�HOHFWV�WR�VHQG�LW��LW�GULYHV�Q5HYHUVH5HTXHVW��Q,QLW��WR�
+LJK��VHWV�+RVW�1HJRWLDWLRQ�PRGH�WR�WDNH�IXOO�FRQWURO�RI�WKH�LQWHUIDFH��
ZDLWV�IRU�Q$FN5HYHUVH��3(UURU��WR�JR�+LJK��DQG�WKHQ�VHWV�
3,$����3,$���DV�RXWSXWV�

�� 6WDWXV�LQWHUUXSWV�LQ�+RVW�(&3�5HYHUVH�PRGH�LQFOXGH�5LVLQJ�DQG�
)DOOLQJ�HGJHV�RQ�Q3HULSK5HTXHVW��Q)DXOW��

7KH�'�����3�����VSHFLILFDWLRQ�LV�QRW�FOHDU�RQ�ZKHWKHU�Q3HULSK5HTXHVW�
FDUULHV�D�YDOLG�5HYHUVH�'DWD�$YDLODEOH�LQGLFDWLRQ�GXULQJ�5HYHUVH�(&3�
PRGH��,I�VR��HQDEOH�VWDWXV�LQWHUUXSWV�GXULQJ�WKLV�PRGH��LI�QRW��GLVDEOH�WKHP�

3HULSKHUDO�(&3�5HYHUVH�0RGH

�� ,Q�WKLV�PRGH��DV�ORQJ�DV�Q5HYHUVH5HTXHVW��Q,QLW��LV�/RZ�DQG�
3����$FWLYH��Q6HOHFW,Q��LV�+LJK��WKH�FRQWUROOHU�GULYHV�WKH�FRQWHQWV�RI�
WKH�,QSXW�2XWSXW�5HJLVWHU�RQWR�3,$����3,$����UHJDUGOHVV�RI�WKH�
FRQWHQWV�RI�WKH�E2�UHJLVWHU��2Q�HQWU\�WR�WKLV�PRGH��WKH�FRQWUROOHU�VHWV�
,GOH��DQG�VHWV�'5(4�WR�UHTXHVW�GDWD�IURP�VRIWZDUH��RU�D�'0$�
FKDQQHO�

�� ,I�VRIWZDUH�RU�D�'0$�FKDQQHO�ZULWHV�GDWD�WR�WKH�2XWSXW�+ROGLQJ�
5HJLVWHU�ZKLOH�WKH�,QSXW�2XWSXW�5HJLVWHU�LV�HPSW\��WKH�FRQWUROOHU�
LPPHGLDWHO\�WUDQVIHUV�WKH�E\WH�WR�WKH�,25��FOHDUV�,GOH��DQG�QHJDWHV�
'5(4�RQO\�PRPHQWDULO\��WR�UHTXHVW�DQRWKHU�E\WH�
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�� ,Q�WKLV�PRGH��DQ�DOWHUQDWH�DGGUHVV�IRU�WKH�2XWSXW�+ROGLQJ�5HJLVWHU�
DOORZV�VRIWZDUH�WR�VHQG�D�FKDQQHO�DGGUHVV�RU�DQ�5/(�FRXQW�YDOXH��
6XFK�E\WHV�DUH�QRW�W\SLFDOO\�ZULWWHQ�E\�D�'0$�FKDQQHO��:ULWLQJ�WR�
WKLV�DOWHUQDWH�DGGUHVV�ORDGV�WKH�OHR�DQG�FOHDUV�'5(4��WKH�VDPH�DV�
ZULWLQJ�WR�WKH�SULPDU\�DGGUHVV��EXW�FOHDUV�D�QLQWK�ELW�WKDW�LV�VHW�ZKHQ�
VRIWZDUH�RU�D�'0$�FKDQQHO�ZULWHV�WR�WKH�SULPDU\�DGGUHVV��$�VLPLODU�
QLQWK�ELW�LV�DVVRFLDWHG�ZLWK�WKH�IOR��DQG�GULYHV�WKH�3HULSK$FN��%XV\��
OLQH�LQ�WKLV�PRGH�

,I�WKH�3$592�ELW�LV�VHW�WR�HQDEOH�5XQ�/HQJWK�(QFRGLQJ��WKHQ�DIWHU�
WUDQVIHUULQJ�D�QRUPDO�GDWD�E\WH��QRW�D�FKDQQHO�DGGUHVV�QRU�DQ�5/(�FRXQW��
IURP�WKH�OHR�WR�WKH�IOR�DQG�VHWWLQJ�'5(4��WKH�FRQWUROOHU�ZDLWV�IRU�WKH�
'0$�FKDQQHO�RU�VRIWZDUH�WR�ZULWH�DQRWKHU�E\WH�WR�WKH�OHR��IRU�XS�WR�WKH�
QXPEHU�RI�F�FORFNV�VSHFLILHG�LQ�WKH�PART�UHJLVWHU��,I�DQRWKHU�FKDUDFWHU�LV�
SURYLGHG�ZLWKLQ�WKLV�WLPH��WKXV�FOHDULQJ�'5(4��DQG�LW�LV�QHLWKHU�D�FKDQQHO�
DGGUHVV�QRU�DQ�RLE�FRXQW��DQG�LW�LV�HTXDO�WR�WKH�SUHYLRXV�FKDUDFWHU�LQ�WKH�
IOR��WKH�FRQWUROOHU�

�� ,QFUHPHQWV�LWV�RLE�FRXQWHU�

�� 3ODFHV�WKH�YDOXH�RQ�WKH�RLE�FRXQWHU�RQ�WKH�3,$����3,$���OLQHV�DQG�D�
/RZ�RQ�3,$����UDWKHU�WKDQ�WKH�FRQWHQWV�RI�WKH�IOR�

�� 6HWV�'5(4�DJDLQ�

�� 5HVWDUWV�WKH�WLPHU�ZLWK�WKH�YDOXH�LQ�PART�

8QOHVV�LW�KDV�MXVW�LQFUHPHQWHG�WKH�RLE�FRXQWHU�WR�127��WKH�FRQWUROOHU�
ORRSV�RQ�WKH�VDPH�WHVW�FULWHULD��VR�DV�WR�DFFXPXODWH�DQ�RLE�FRXQW�DV�
GHILQHG�E\�WKH�3�����VSHFLILFDWLRQ�

2QH�3KL�FORFN�DIWHU�DQ\�RI�WKH�IROORZLQJ�RFFXUV��WKH�FRQWUROOHU�GULYHV�
3HULSK&ON��Q$FN��/RZ�WR�LQIRUP�WKH�SHULSKHUDO�RI�WKH�FKDUDFWHU��FKDQQHO�
DGGUHVV��RU�RLE�FRXQW�

• 7KH�FRQWUROOHU�WUDQVIHUV�D�FKDQQHO�DGGUHVV�RU�RLE�FRXQW�IURP�WKH�OHR�
WR�WKH�IOR�
80�����������
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• 7KH�FRQWUROOHU�WUDQVIHUV�D�GDWD�FKDUDFWHU�IURP�WKH�OHR�WR�WKH�IOR��DQG�
3$592�LV�0�VR�WKDW�RLE�HQFRGLQJ�LV�GLVDEOHG�

• 3$592�LV�1�VR�WKDW�RLE�HQFRGLQJ�LV�HQDEOHG��DQG�ZLWKLQ�WKH�WLPH�
VSHFLILHG�LQ�PART�DIWHU�ZULWLQJ�RQH�FKDUDFWHU�WR�WKH�OHR��VRIWZDUH�RU�D�
'0$�FKDQQHO�ZULWHV�DQRWKHU�WKDW�LV�D�FKDQQHO�DGGUHVV��RU�DQ�RLE�
FRXQW��RU�GLIIHUV�IURP�WKH�SUHFHGLQJ�FKDUDFWHU�

• 3$592�LV�1��DQG�WKH�WLPH�GHILQHG�LQ�PART�H[SLUHV�DIWHU�VRIWZDUH�RU�D�
'0$�FKDQQHO�ZULWHV�RQH�FKDUDFWHU�WR�WKH�OHR��ZLWKRXW�LW�ZULWLQJ�
DQRWKHU�

• 7KH�FRQWUROOHU�LQFUHPHQWV�WKH�RLE�FRXQWHU�WR�127�

7KH�FRQWUROOHU�ZDLWV�IRU�WKH�KRVW�WR�GULYH�+RVW$FN��Q$XWR)G��KLJK��DIWHU�
ZKLFK�WKH�FRQWUROOHU�GULYHV�3HULSK&ON��Q$FN��EDFN�WR�KLJK��7KHQ�LW�ZDLWV�
IRU�WKH�KRVW�WR�GULYH�+RVW$FN��Q$XWR)G��EDFN�WR�ORZ��$IWHU�+RVW$FN�
�Q$XWR)G��LV�EDFN�WR�ORZ��RQH�RI�WKH�IROORZLQJ�RFFXUV�

• ,I�WKH�5/(�FRXQWHU�LV�QRQ�]HUR�DQG�WKH�FRQWUROOHU�KDV�EHHQ�KROGLQJ�LWV�
YDOXH�RQ�3,$�������WKH�FRQWUROOHU�FOHDUV�WKH�5/(�FRXQWHU�WR����DQG�
SODFHV�FKDUDFWHU�LQ�WKH�,25�EDFN�RQ�3,$�������2QH�FORFN�ODWHU�LW�
GULYHV�3HULSK&ON��Q$FN��ORZ�DJDLQ��DQG�UHWXUQV�WR�WKH�VWDUW�RI�WKH�
SUHFHGLQJ�SDUDJUDSK�

• ,I�VRIWZDUH�RU�WKH�'0$�FKDQQHO�KDV�ZULWWHQ�D�QHZ�E\WH�WR�WKH�2XWSXW�
+ROGLQJ�5HJLVWHU�DQG�WKXV�FOHDUHG�'5(4��WKH�FRQWUROOHU�WUDQVIHUV�WKH�
E\WH�WR�WKH�,25��VHWV�'5(4�DJDLQ�

• ,I�VRIWZDUH�RU�WKH�'0$�FKDQQHO�GRHV�QRW�SURYLGH�D�QHZ�E\WH�IRU�WKH�
WLPH�LQGLFDWHG�LQ�WKH�3$57�UHJLVWHU�DIWHU�WKH�FRQWUROOHU�VHWV�'5(4��
WKH�FRQWUROOHU�VHWV�WKH�,GOH�IODJ�

:KLOH�WKLV�PRGH�LV�LQ�HIIHFW��VRIWZDUH�ZDWFKHV�IRU�WKH�+RVW�WR�GULYH�
Q5HYHUVH5HTXHVW��Q,QLW��+LJK��7KHQ��WKH�VRIWZDUH�VHWV�WKH�PRGH�EDFN�WR�
3HULSKHUDO�(&3�)RUZDUG��ZDLWV�����QV��DQG�GULYHV�Q$FN5HYHUVH��3(UURU��
EDFN�WR�+LJK�EHIRUH�SURFHHGLQJ�DV�GHVFULEHG�IRU�3HULSKHUDO�(&3�)RUZDUG�
PRGH�
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6WDWXV�LQWHUUXSWV�LQ�3HULSKHUDO�(&3�5HYHUVH�PRGH�LQFOXGH�5LVLQJ�DQG�
)DOOLQJ�HGJHV�RQ�3����$FWLYH��Q6HOHFW,Q��DQG�Q5HYHUVH5HTXHVW��Q,QLW���
%HFDXVH�QR�OHJDO�WHUPLQDWLRQV�FDQ�RFFXU�GXULQJ�WKH�WLPH�WKLV�PRGH�LV�VHW��
WKH�FRQWUROOHU�VHWV�,OO2S�IRU�DQ\�IDOOLQJ�HGJH�RQ�3����$FWLYH��Q6HOHFW,Q��
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(QKDQFHG�6HULDO
&RPPXQLFDWLRQV�&RQWUROOHU

,1752'8&7,21

7KLV�HOHPHQW�RI�WKH�=������=������HQDEOHV�VHULDO�FRPPXQLFDWLRQV�LQ�D�
YDULHW\�RI�PRGHV��LQFOXGLQJ�DV\QFKURQRXV��VWDUW�VWRS���FKDUDFWHU�RULHQWHG�
V\QFKURQRXV�PRGHV�OLNH�%LV\QF��DQG�ELW�RULHQWHG�V\QFKURQRXV�PRGHV�
VXFK�DV�6'/&��+'/&��DQG�/RFDO7DON®��DV�ZHOO�DV�;�����)UDPH�5HOD\��
DQG�PDQ\�RWKHUV�

7KLV�FKDSWHU�FRYHUV�WKH�(QKDQFHG�6HULDO�&RPPXQLFDWLRQV�&RQWUROOHU�
�(6&&��FKDQQHO�DV�XVHG�LQ�WKH�=������=�������ZLWK�DQ�HPSKDVLV�RQ�
DV\QFKURQRXV�DQG�ELW�RULHQWHG�V\QFKURQRXV�PRGHV��LQFOXGLQJ�WKH�
/RFDO7DON�GLDOHFW�RI�$SSOH7DON®�

(6&&�)HDWXUHV

• 7UDQVPLW�),)2

• 7UDQVPLW�08;

• 'DWD�(QFRGLQJ�DQG�&\FOLF�5HGXQGDQF\�&KHFN��&5&��JHQHUDWLRQ

• 5HFHLYH�DQG�7UDQVPLW�&ORFN�0XOWLSOH[HU

• 'LJLWDO�3KDVH�/RFNHG�/RRS��'33/�

• %DXG�5DWH�*HQHUDWRU��%5*�

• &U\VWDO�2VFLOODWRU�$PSOLILHU

• 0RGHP�&RQWURO�/RJLF

• 5HFHLYH�6WDWXV�),)2
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• 5HFHLYH�08;

• &5&�&KHFNHU��'DWD�'HFRGH�DQG�6\QF�&KDUDFWHU�GHWHFWLRQ

• 6'/&�)UDPH�6WDWXV�),)2

7+(�(6&&�&+$11(/

)LJXUH ���GHSLFWV�D�EORFN�GLDJUDP�RI�WKH�(6&&�FKDQQHO��7KH�WZR�PRVW�
LPSRUWDQW�HOHPHQWV�RI�WKH�FKDQQHO�DUH�

• 7KH�7UDQVPLWWHU

• 7KH�5HFHLYHU

7KH�WUDQVPLWWHU�FRQYHUWV�SDUDOOHO�GDWD�FKDUDFWHUV�SURYLGHG�E\�VRIWZDUH�RU�
D�'0$�FKDQQHO�WR�VHULDO�FKDUDFWHUV�IRU�WUDQVPLVVLRQ��7KH�5HFHLYHU�
FRQYHUWV�UHFHLYHG�VHULDO�GDWD�WR�SDUDOOHO�FKDUDFWHUV�WKDW�FDQ�EH�VWRUHG�LQ�
PHPRU\�E\�VRIWZDUH�RU�D�'0$�FKDQQHO�

7KHVH�WZR�HOHPHQWV�DUH�VXSSRUWHG�E\�WKH�IROORZLQJ�

• $�%DXG�5DWH�*HQHUDWRU��%5*��WKDW�FDQ�GLYLGH�WKH�PDVWHU�3+,�FORFN�
GRZQ�WR�D�FORFN�VXLWDEOH�IRU�WKH�VHULDO�GDWD

• $�'LJLWDO�3KDVH�/RFNHG�/RRS��'3//��WKDW�FDQ�GULYH�VXFK�D�FORFN�
IURP�WKH�VHULDO�UHFHLYH�GDWD

• ,QWHUUXSW�ORJLF�WKDW�FDQ�LQWHUUXSW�WKH�SURFHVVRU�VR�WKDW�VRIWZDUH�FDQ�
UHVSRQG�WR�LPSRUWDQW�HYHQWV�LQ�WKH�(6&&�

7KH�5HFHLYHU�VWRUHV�UHFHLYHG�GDWD�LQ�DQ�HLJKW�FKDUDFWHU�)LUVW�,Q�)LUVW�2XW�
PHPRU\��),)2���IURP�ZKLFK�LW�FDQ�EH�IHWFKHG�E\�VRIWZDUH�RU�D�'0$�
FKDQQHO�

7UDQVPLW�FKDUDFWHUV�SURYLGHG�E\�VRIWZDUH�RU�D�'0$�FKDQQHO�DUH�VWRUHG�LQ�
D�IRXU�FKDUDFWHU�7UDQVPLW�),)2�XQWLO�WKH�7UDQVPLWWHU�LV�UHDG\�WR�VHQG�
WKHP�
80�����������
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7KHVH�WZR�),)2V�HDVH�WKH�UHDO�WLPH�UHVSRQVH�UHTXLUHPHQWV�IRU�WKH�
SURFHVVRU�DQG�VRIWZDUH��DQG�KHOS�SUHYHQW�RYHUUXQ�DQG�XQGHUUXQ�
FRQGLWLRQV��)LJXUH ���LOOXVWUDWHV�WKH�(6&&&KDQQHO�EORFN�GLDJUDP�

)LJXUH���� (6&&�&KDQQHO�%ORFN�'LDJUDP

7UDQVPLW�/RJLF

7UDQVPLW�),)2
��%\WHV

7UDQVPLW�08;

'DWD�(QFRGLQJ�	
&5&�*HQHUDWLRQ

5HFHLYH�DQG�7UDQVPLW�&ORFN�0XOWLSOH[HU

'LJLWDO

0RGHP�&RQWURO�/RJLF

3KDVH�/RFNHG
/RRS

%DXG�5DWH
*HQHUDWRU

&U\VWDO
2VFLOODWRU
$PSOLILHU

5HF��6WDWXV
),)2

5HF��'DWD
),)2

6'/&�)UDPH�6WDWXV�),)2
���[���

5HFHLYH�/RJLF

5HFHLYH�08;

&5&�&KHFNHU�
'DWD�'HFRGH�	
6\QF�&KDUDFWHU
'HWHFWLRQ

7['

75[&

57[&

&76

'&'

576

'75

5['

���GHHS

&38�	�'0$
%XV�,QWHUIDFH

,QWHUUXSW
&RQWURO
/RJLF

5HJLVWHUV

'DWDEXV

&RQWURO

,QWHUUXSW
&RQWURO

,17
,17$&.

,(,
,(2
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%DXG�5DWH�*HQHUDWRU

7KH�%DXG�5DWH�*HQHUDWRU��%5*��FRQVLVWV�RI�WKH�IROORZLQJ�

• 7ZR���ELW�WLPH�FRQVWDQW�UHJLVWHUV�IRUPLQJ�D����ELW�WLPH�FRQVWDQW

• $����ELW�GRZQ�FRXQWHU

• $�IOLS�IORS�RQ�WKH�RXWSXW�VR�WKDW�D�VTXDUH�ZDYH�LV�JHQHUDWHG�

$W�VWDUW�XS��WKH�IROORZLQJ�VHTXHQFH�LV�SHUIRUPHG�

�� 7KH�RXWSXW�IOLS�IORS�LV�VHW�+LJK��VR�WKDW�LW�VWDUWV�LQ�D�NQRZQ�VWDWH�

�� 7KH�YDOXH�LQ�WKH�WLPH�FRQVWDQW�UHJLVWHU�LV�ORDGHG�LQWR�WKH�FRXQWHU

�� 7KH�FRXQWHU�EHJLQV�FRXQWLQJ�GRZQ�

:KHQ�D�FRXQW�RI�0�LV�UHDFKHG��WKH�IROORZLQJ�HYHQWV�RFFXU�

�� 7KH�RXWSXW�RI�WKH�%DXG�5DWH�*HQHUDWRU�WRJJOHV�

�� 7KH�YDOXH�LQ�WKH�WLPH�FRQVWDQW�UHJLVWHU�LV�UH�ORDGHG�LQWR�WKH�FRXQWHU�

�� 7KH�SURFHVV�UHVWDUWV�

7KH�SURJUDPPHG�WLPH�FRQVWDQW�LV�FRQWDLQHG�LQ�:5���DQG�:5����
)LJXUH ���GHSLFWV�WKH�%5*�EORFN�GLDJUDP�
80�����������



=������=�����
8VHU�0DQXDO

���
�

)LJXUH���� %DXG�5DWH�*HQHUDWRU�%ORFN�'LDJUDP

7KH�WLPH�FRQVWDQW�FDQ�EH�FKDQJHG�DW�DQ\�WLPH��EXW�WKH�QHZ�YDOXH�GRHV�QRW�
WDNH�HIIHFW�XQWLO�WKH�QH[W�ORDG�RI�WKH�FRXQWHU��WKDW�LV��DIWHU���FRXQW�LV�
UHDFKHG��

1R�DWWHPSW�LV�PDGH�WR�V\QFKURQL]H�WKH�ORDGLQJ�RI�D�QHZ�WLPH�FRQVWDQW�
ZLWK�WKH�FORFN�XVHG�WR�GULYH�WKH�JHQHUDWRU��:KHQ�WKH�WLPH�FRQVWDQW�LV�WR�EH�
FKDQJHG��WKH�JHQHUDWRU�PXVW�EH�VWRSSHG�ILUVW�E\�ZULWLQJ�:5���%LW���WR�0��
$IWHU�ORDGLQJ�WKH�QHZ�WLPH�FRQVWDQW��WKH�%5*�FDQ�EH�UHVWDUWHG��7KLV�
DFWLRQ�HQVXUHV�WKH�ORDGLQJ�RI�D�FRUUHFW�WLPH�FRQVWDQW��EXW�ORDGLQJ�GRHV�QRW�
WDNH�SODFH�XQWLO���FRXQW�RU�D�UHVHW�RFFXUV�

,I�QHLWKHU�WKH�WUDQVPLW�FORFN�QRU�WKH�UHFHLYH�FORFN�DUH�SURJUDPPHG�WR�
FRPH�IURP�WKH�75[&�SLQ��WKH�RXWSXW�RI�WKH�%DXG�5DWH�*HQHUDWRU�PD\�EH�
PDGH�DYDLODEOH�IRU�H[WHUQDO�XVH�RQ�WKH�75[&�SLQ�

7KH�FORFN�VRXUFH�IRU�WKH�%DXG�5DWH�*HQHUDWRU�LV�VHOHFWHG�E\�%LW���RI�
WR14��:KHQ�WKLV�ELW�LV�0��WKH�%5*�XVHV�WKH�VLJQDO�RQ�WKH�57[&�SLQ�DV�LWV�
FORFN��:KHQ�WKLV�ELW�LV�1��WKH�%5*�LV�FORFNHG�E\�3+,�RU�3+,����GHSHQGLQJ�

���%LW�&RXQWHU

=HUR
�*LYHV�RQH�7UDQVLWLRQ

:5��� :5��

(DFK�7LPH�WKH�&RXQWHU
&RXQWV�WR���

�0D\�3URYLGH
+LJKHU�5HVROXWLRQ
WR�6DPSOH�'DWD�

'HVLUHG�%DXG
�$V\QFKURQRXV�0RGH�

2XWSXW

ñ�&ORFN%DXG�5DWH
0RGH

ñ��

&RXQW

*HQHUDWRU�&ORFN
�7DNHV�RQH�PRUH
FORFN�WR�ORDG�WKH�
7LPH�&RQVWDQW
9DOXH�WR�WKH�&RXQWHU�

57[&�3LQ

3+,�RU�3+,��
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RQ�%LW���LQ�WKH�6\VWHP�&RQILJXUDWLRQ�5HJLVWHU��7R�DYRLG�PHWDVWDEOH�
SUREOHPV�LQ�WKH�FRXQWHU��WKLV�ELW�PXVW�EH�FKDQJHG�RQO\�ZKLOH�WKH�%DXG�
5DWH�*HQHUDWRU�LV�GLVDEOHG��$UELWUDULO\�QDUURZ�SXOVHV�FDQ�EH�JHQHUDWHG�DW�
WKH�RXWSXW�RI�WKH�PXOWLSOH[HU�ZKHQ�WKLV�ELW�FKDQJHV�VWDWXV�

7KH�%5*�LV�HQDEOHG�ZKHQ�%LW���RI�WR14�LV�1��,W�LV�GLVDEOHG�ZKHQ�WR14�
%LW���LV�0�DQG�DIWHU�D�KDUGZDUH�UHVHW��EXW�QRW�D�VRIWZDUH�UHVHW���7R�SUHYHQW�
PHWDVWDEOH�SUREOHPV�ZKHQ�WKH�%DXG�5DWH�*HQHUDWRU�LV�ILUVW�HQDEOHG��WKH�
HQDEOH�ELW�LV�V\QFKURQL]HG�WR�WKH�%DXG�5DWH�*HQHUDWRU�FORFN��7KLV�
V\QFKURQL]DWLRQ�LQWURGXFHV�DQ�DGGLWLRQDO�GHOD\�ZKHQ�WKH�%DXG�5DWH�
*HQHUDWRU�LV�ILUVW�HQDEOHG��)LJXUH �����7KH�%DXG�5DWH�*HQHUDWRU�LV�
GLVDEOHG�LPPHGLDWHO\�ZKHQ�%LW���RI�WR14�LV�0��EHFDXVH�WKH�GHOD\�LV�
QHFHVVDU\�RQO\�RQ�VWDUW�XS��7KH�%DXG�5DWH�*HQHUDWRU�FDQ�EH�HQDEOHG�DQG�
GLVDEOHG�RQ�WKH�IO\��EXW�WKLV�GHOD\�RQ�VWDUW�XS�PXVW�EH�WDNHQ�LQWR�
FRQVLGHUDWLRQ�

)LJXUH���� %DXG�5DWH�*HQHUDWRU�6WDUW�8S

&ORFN

:ULWH�WR

&RXQWHU

�:5��

6RXUFH

&ORFN

&RXQWHU�)LUVW�'HFUHPHQWHG

�&RXQWHU�)LUVW�'HFUHPHQWHG

�DIWHU�KDUGZDUH�UHVHW�

�DIWHU�SUHYLRXV�GLVDEOH�

�(QG�RI�:ULWH�WR�:5���ZLWK�(QDEOH
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7KH�IRUPXODV�UHODWLQJ�WKH�EDXG�UDWH�DQG�WKH�WLPH�FRQVWDQW�DUH�GHSLFWHG�
EHORZ�

,Q�WKHVH�IRUPXODV��WKH�%5*�FORFN�IUHTXHQF\��3+,��3+,����RU�57[&��LV�LQ�
+HUW]��+]���WKH�GHVLUHG�EDXG�UDWH�LQ�ELWV�VHF��&ORFN�0RGH�LV�1�LQ�V\QF�
PRGHV������������RU����LQ�DV\QF�PRGH�DQG�WKH�WLPH�FRQVWDQW�LV�
GLPHQVLRQOHVV��7DEOH ���DVVXPHV�D��������0+]�FORFN��D�FORFN�PRGH�RI�
���DQG�GHSLFWV�WKH�WLPH�FRQVWDQW�IRU�D�QXPEHU�RI�SRSXODU�EDXG�UDWHV�

)RU�H[DPSOH�

�

,QLWLDOL]LQJ�WKH�%5*�LV�GRQH�LQ�WKUHH�VWHSV��)LUVW��WKH�WLPH�FRQVWDQW�LV�
ORDGHG�LQWR�:5���DQG�:5����1H[W��WKH�VRIWZDUH�VHOHFWV�WKH�FORFN�VRXUFH�
IRU�WKH�%5*�E\�VHWWLQJ�%LW���RI�:5����)LQDOO\��WKH�%5*�LV�HQDEOHG�E\�
VHWWLQJ�%LW�0�RI�WR14�WR�1�

7DEOH���� �%DXG�5DWHV�IRU��������0+]�&ORFN�DQG���;�&ORFN�)DFWRU

7LPH�&RQVWDQW

%DXG�5DWH 'HFLPDO +H[

����� �� ���'
����� �� ���&
���� �� ���$
���� ��� ����
���� ��� ��((

7LPH�&RQVWDQW� 

%DXG�5DWH� 

&ORFN�)UHTXHQF\
��[��&ORFN�0RGH��[��%DXG�5DWH�

&ORFN�)UHTXHQF\

��[��&ORFN�0RGH��[��7LPH�&RQVWDQW�����

±�

7&� �������[����

���[�����[������
±�� ���
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'DWD�(QFRGLQJ�'HFRGLQJ

'DWD�HQFRGLQJ�DOORZV�WKH�WUDQVPLVVLRQ�RI�FORFN�DQG�GDWD�LQIRUPDWLRQ�RYHU�
WKH�VDPH�PHGLXP��7KH�(6&&�FKDQQHO�SURYLGHV�IRXU�GLIIHUHQW�GDWD�
HQFRGLQJ�PHWKRGV��VHOHFWHG�E\�%LWV���DQG���LQ�Wr10��$Q�H[DPSOH�RI�WKHVH�
IRXU�HQFRGLQJ�PHWKRGV�LV�LOOXVWUDWHG�LQ�)LJXUH ����$Q\�HQFRGLQJ�PHWKRG�
FDQ�EH�XVHG�LQ�DQ\�;��PRGH�LQ�WKH�(6&&��DV\QFKURQRXV�RU�V\QFKURQRXV��
7KH�GDWD�HQFRGLQJ�VHOHFWHG�LV�$FWLYH�HYHQ�ZKHQ�WKH�WUDQVPLWWHU�RU�
UHFHLYHU�LV�,GOH�RU�GLVDEOHG�

)LJXUH���� 'DWD�(QFRGLQJ�0HWKRGV

1RQ�5HWXUQ�WR�=HUR�(QFRGLQJ

,Q�1RQ�5HWXUQ�WR�=HUR��15=��(QFRGLQJ��D�1�UHSUHVHQWV�D�+LJK�OHYHO�DQG�D�
0�UHSUHVHQWV�D�/RZ�OHYHO��,Q�WKLV�HQFRGLQJ�PHWKRG��RQO\�D�PLQLPDO�
DPRXQW�RI�FORFNLQJ�LQIRUPDWLRQ�LV�DYDLODEOH�LQ�WKH�GDWD�VWUHDP�LQ�WKH�IRUP�
RI�WUDQVLWLRQV�RQ�ELW�FHOO�ERXQGDULHV��,Q�DQ�DUELWUDU\�GDWD�SDWWHUQ��WKLV�

15=,

15=

0DQFKHVWHU

)0�

� � � � � �'$7$

�%LSKDVH�0DUN�

)0�
�%LSKDVH�6SDFH�

%LW�&HOO�/HYHO�

+LJK� ��
/RZ� ��

1R�&KDQJH� ��
&KDQJH� ��

%LW�&HQWHU�7UDQVLWLRQ�
7UDQVLWLRQ� ��
1R�7UDQVLWLRQ� ��

1R�7UDQVLWLRQ� ��
7UDQVLWLRQ� ��

+LJK���/RZ� ��
/RZ���+LJK� ��
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LQIRUPDWLRQ�PD\�QRW�EH�VXIILFLHQW�WR�JHQHUDWH�D�FORFN�IRU�WKH�GDWD�IURP�WKH�
GDWD�LWVHOI�

1RQ�5HWXUQ�WR�=HUR�,QYHUWHG�(QFRGLQJ

,Q�1RQ�5HWXUQ�WR�=HUR�,QYHUWHG��15=,��(QFRGLQJ��D�1�UHSUHVHQWV�QR�
FKDQJH�LQ�WKH�OHYHO�DQG�D�0�UHSUHVHQWV�D�FKDQJH�LQ�WKH�OHYHO��$V�LQ�15=��
RQO\�D�PLQLPDO�DPRXQW�RI�FORFNLQJ�LQIRUPDWLRQ�LV�DYDLODEOH�LQ�WKH�GDWD�
VWUHDP��LQ�WKH�IRUP�RI�WUDQVLWLRQV�RQ�ELW�FHOO�ERXQGDULHV��,Q�DQ�DUELWUDU\�
GDWD�SDWWHUQ�WKLV�LQIRUPDWLRQ�PD\�QRW�EH�VXIILFLHQW�WR�JHQHUDWH�D�FORFN�IRU�
WKH�GDWD�IURP�WKH�GDWD�LWVHOI��,Q�WKH�FDVH�RI�6'/&��ZKHUH�WKH�QXPEHU�RI�
FRQVHFXWLYH�1V�LQ�WKH�GDWD�VWUHDP�LV�OLPLWHG��D�VXIILFLHQW�QXPEHU�RI�
WUDQVLWLRQV�WR�JHQHUDWH�D�FORFN�LV�JXDUDQWHHG�

:KHQ�WKH�(6&&�FKDQQHO�LV�SURJUDPPHG�IRU�6'/&�PRGH�ZLWK�15=,�GDWD�
HQFRGLQJ�DQG�0DUN�,GOH��WR10�%LW���LV�0��%LW���LV�1��%LW���LV�1���WKH�7['�
SLQ�LV�DXWRPDWLFDOO\�IRUFHG�+LJK�ZKHQ�WKH�WUDQVPLWWHU�JRHV�WR�WKH�0DUN�
,GOH�VWDWH��7KHUH�DUH�VHYHUDO�GLIIHUHQW�ZD\V�IRU�WKH�WUDQVPLWWHU�WR�JR�LQWR�
WKH�,GOH�VWDWH��,Q�HDFK�RI�WKH�IROORZLQJ�FDVHV�WKH�7['�SLQ�LV�IRUFHG�+LJK�
ZKHQ�WKH�0DUN�,GOH�FRQGLWLRQ�LV�UHDFKHG�

• 'DWD

• &5&

• )ODJ�DQG�LGOH

• 'DWD��IODJ�DQG�LGOH

• 'DWD��DERUW��RQ�XQGHUUXQ��DQG�LGOH

• 'DWD��DERUW��FRPPDQG��DQG�LGOH

• ,GOH�IODJ�DQG�FRPPDQG�WR�LGOH�PDUN�

7KH�)RUFH�+LJK�IHDWXUH�LV�GLVDEOHG�ZKHQ�WKH�0DUN�,GOH�ELW�LV�UHVHW��7KH�
7['�SLQ�LV�IRUFHG�+LJK�RQ�WKH�IDOOLQJ�HGJH�RI�WKH�7[&�F\FOH�DIWHU�WKH�
IDOOLQJ�HGJH�RI�WKH�ODVW�ELW�RI�WKH�FORVLQJ�IODJ��8VLQJ�6'/&�/RRS�PRGH�LV�
LQGHSHQGHQW�RI�WKLV�IHDWXUH�
80�����������
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7KLV�IHDWXUH�LV�XVHG�LQ�FRPELQDWLRQ�ZLWK�WKH�DXWRPDWLF�6'/&�RSHQLQJ�
IODJ�WUDQVPLVVLRQ�IHDWXUH��WR7’�%LW���LV�1��WR�DVVXUH�WKDW�GDWD�SDFNHWV�DUH�
SURSHUO\�IRUPDWWHG��7KHUHIRUH��ZKHQ�WKHVH�IHDWXUHV�DUH�XVHG�WRJHWKHU��LW�LV�
QRW�QHFHVVDU\�IRU�WKH�&38�WR�LVVXH�DQ\�FRPPDQGV�ZKHQ�XVLQJ�WKH�)RUFH�
,GOH�PRGH�LQ�FRPELQDWLRQ�ZLWK�15=,�GDWD�HQFRGLQJ��,I�WR7’�%LW���LV�UHVHW�
�0���LW�LV�QHFHVVDU\�WR�UHVHW�WR10�%LW����0DUN�,GOH��WR�HQDEOH�IODJ�
WUDQVPLVVLRQ�EHIRUH�DQ�6'/&�SDFNHW�LV�WUDQVPLWWHG�

%L�3KDVH�0DUN�(QFRGLQJ

,Q�%L�3KDVH�0DUN��FM1��(QFRGLQJ��DOVR�NQRZQ�DV�%L�3KDVH�0DUN��D�
WUDQVLWLRQ�LV�SUHVHQW�RQ�HYHU\�ELW�FHOO�ERXQGDU\��$Q�DGGLWLRQDO�WUDQVLWLRQ�
PD\�EH�SUHVHQW�LQ�WKH�PLGGOH�RI�WKH�ELW�FHOO��,Q�FM1��D�0�LV�VHQW�DV�QR�
WUDQVLWLRQ�LQ�WKH�FHQWHU�RI�WKH�ELW�FHOO�DQG�D�1�LV�VHQW�DV�D�WUDQVLWLRQ�LQ�WKH�
FHQWHU�RI�WKH�ELW�FHOO��)0��HQFRGHG�GDWD�FRQWDLQV�VXIILFLHQW�LQIRUPDWLRQ�WR�
UHFRYHU�D�FORFN�IURP�WKH�GDWD�

%L�3KDVH�6SDFH�(QFRGLQJ

,Q�%L�3KDVH�6SDFH��FM0��(QFRGLQJ��DOVR�NQRZQ�DV�%L�3KDVH�6SDFH��D�
WUDQVLWLRQ�LV�SUHVHQW�RQ�HYHU\�ELW�FHOO�ERXQGDU\�DQG�DQ�DGGLWLRQDO�WUDQVLWLRQ�
PD\�EH�SUHVHQW�LQ�WKH�PLGGOH�RI�WKH�ELW�FHOO��,Q�FM0��D�1�LV�VHQW�DV�QR�
WUDQVLWLRQ�LQ�WKH�FHQWHU�RI�WKH�ELW�FHOO�DQG�D�0�LV�VHQW�DV�D�WUDQVLWLRQ�LQ�WKH�
FHQWHU�RI�WKH�ELW�FHOO��)0��HQFRGHG�GDWD�FRQWDLQV�VXIILFLHQW�LQIRUPDWLRQ�WR�
UHFRYHU�D�FORFN�IURP�WKH�GDWD�

0DQFKHVWHU�(QFRGLQJ

0DQFKHVWHU��%L�3KDVH�/HYHO��(QFRGLQJ�DOZD\V�SURGXFHV�D�WUDQVLWLRQ�DW�
WKH�FHQWHU�RI�WKH�ELW�FHOO��,I�WKH�WUDQVLWLRQ�LV�/RZ�WR�+LJK��WKH�ELW�LV�0��,I�WKH�
WUDQVLWLRQ�LV�+LJK�WR�/RZ��WKH�ELW�LV�1��(QFRGLQJ�RI�0DQFKHVWHU�IRUPDW�
UHTXLUHV�DQ�H[WHUQDO�FLUFXLW�FRQVLVWLQJ�RI�D�'�IOLS�IORS�DQG�IRXU�JDWHV�
�)LJXUH �����7KH�(6&&�LV�XVHG�WR�GHFRGH�0DQFKHVWHU�GDWD�E\�XVLQJ�WKH�
'3//�LQ�WKH�)0�PRGH�DQG�SURJUDPPLQJ�WKH�UHFHLYHU�IRU�15=�GDWD��
80�����������
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'DWD�(QFRGLQJ�,QLWLDOL]DWLRQ

7KH�GDWD�HQFRGLQJ�PHWKRG�LV�VHOHFWHG�LQ�WKH�LQLWLDOL]DWLRQ�SURFHGXUH�
EHIRUH�WKH�WUDQVPLWWHU�DQG�UHFHLYHU�DUH�HQDEOHG��EXW�QR�RWKHU�UHVWULFWLRQV�
DSSO\��,Q�15=�DQG�15=,��WKH�UHFHLYHU�VDPSOHV�WKH�GDWD�RQO\�RQ�RQH�HGJH��
DV�GHSLFWHG�LQ�)LJXUH ����+RZHYHU��LQ�)0��DQG�)0���WKH�UHFHLYHU�VDPSOHV�
WKH�GDWD�RQ�ERWK�HGJHV��$OVR��DV�GHSLFWHG�LQ�)LJXUH ����WKH�WUDQVPLWWHU�
GHILQHV�ELW�FHOO�ERXQGDULHV�E\�RQH�HGJH�LQ�DOO�FDVHV�DQG�XVHV�WKH�RWKHU�HGJH�
LQ�)0��DQG�)0��WR�FUHDWH�WKH�PLG�ELW�WUDQVLWLRQ�
80�����������
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)LJXUH���� 0DQFKHVWHU�(QFRGLQJ�&LUFXLW

15=

7UDQVPLW

15=

7UDQVPLW�&ORFN

0DQFKHVWHU

DE �
�

�
�

�

&ORFN

�

�

�

�

�
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'LJLWDO�3KDVH�/RFNHG�/RRS

7KH�(6&&�FKDQQHO�FRQWDLQV�D�'LJLWDO�3KDVH�/RFNHG�/RRS��'3//��WKDW�
FDQ�EH�XVHG�WR�UHFRYHU�FORFN�LQIRUPDWLRQ�IURP�D�GDWD�VWUHDP�ZLWK�15=,��
)0��15=��RU�0DQFKHVWHU�HQFRGLQJ��7KH�'3//�LV�GULYHQ�E\�D�FORFN�
QRPLQDOO\�DW�����15=,��RU�����)0��WLPHV�WKH�GDWD�UDWH��7KH�'3//�XVHV�
WKLV�FORFN��DORQJ�ZLWK�WKH�GDWD�VWUHDP��WR�FRQVWUXFW�D�UHFHLYH�FORFN�IRU�WKH�
GDWD��7KLV�FORFN�FDQ�WKHQ�EH�XVHG�DV�WKH�UHFHLYH�FORFN��WKH�WUDQVPLW�FORFN��
RU�ERWK�

)LJXUH ���GHSLFWV�D�EORFN�GLDJUDP�RI�WKH�'3//��,W�FRQVLVWV�RI�D���ELW�
FRXQWHU��DQ�HGJH�GHWHFWRU��DQG�D�SDLU�RI�RXWSXW�GHFRGHUV��7KH�FORFN�IRU�WKH�
'3//�FRPHV�IURP�WKH�RXWSXW�RI�D�WZR�LQSXW�PXOWLSOH[HU��DQG�WKH�WZR�
RXWSXWV�JR�WR�WKH�WUDQVPLWWHU�DQG�UHFHLYH�FORFN�PXOWLSOH[HUV��7KH�'3//�LV�
FRQWUROOHG�E\�VHYHQ�FRPPDQGV�HQFRGHG�LQ�WR14�%LWV������

)LJXUH���� 'LJLWDO�3KDVH�/RFNHG�/RRS�%ORFN�'LDJUDP

7KH�FORFN�VRXUFH�IRU�WKH�'3//�LV�VHOHFWHG�E\�VHWWLQJ�WR14�%LWV������ZLWK�
RQH�RI�WZR�YDOXHV��

• 6HWWLQJ�WR14�%LWV������WR�100�VHOHFWV�WKH�%5*

• 6HWWLQJ�WR14�%LWV������WR�101�VHOHFWV�WKH�57[&�SLQ

7KH�ILUVW�FRPPDQG�VHOHFWV�WKH�%DXG�5DWH�*HQHUDWRU�DV�WKH�FORFN�VRXUFH��
7KH�VHFRQG�FRPPDQG�VHOHFWV�WKH�57[&�SLQ�DV�WKH�FORFN�VRXUFH�

,QLWLDOL]DWLRQ�RI�WKH�'3//�PXVW�EH�GRQH�DIWHU�WKH�FORFN�PRGHV�KDYH�EHHQ�
VHOHFWHG�LQ�WR11��DQG�EHIRUH�WKH�UHFHLYHU�DQG�WUDQVPLWWHU�DUH�HQDEOHG��

(GJH�'HWHFWRU &RXQW�0RGLILHU 'HFRGH

'HFRGH��%LW�&RXQWHU

5HFHLYH
&ORFN

7UDQVPLW
&ORFN

5['
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:KHQ�LQLWLDOL]LQJ�WKH�'3//��WKH�FORFN�VRXUFH�PXVW�EH�VHOHFWHG�ILUVW��
IROORZHG�E\�WKH�VHOHFWLRQ�RI�WKH�RSHUDWLQJ�PRGH�

7R�DYRLG�PHWDVWDEOH�SUREOHPV�LQ�WKH�FRXQWHU��WKH�FORFN�VRXUFH�PXVW�EH�
VHOHFWHG�RQO\�ZKLOH�WKH�'3//�LV�GLVDEOHG��EHFDXVH�DUELWUDULO\�QDUURZ�
SXOVHV�FDQ�EH�JHQHUDWHG�DW�WKH�RXWSXW�RI�WKH�PXOWLSOH[HU�ZKHQ�LW�FKDQJHV�
VWDWXV�

7KH�'3//�FDQ�RSHUDWH�LQ�RQH�RI�WZR�PRGHV��VHOHFWHG�E\�VHWWLQJ�WR14�%LWV�
�����WR�RQH�RI�WKH�IROORZLQJ�YDOXHV�

• 6HWWLQJ�WR14�%LWV������WR�111�VHOHFWV�15=,�PRGH

• 6HWWLQJ�WR14�%LWV������WR�110�VHOHFWV�)0�PRGH

$�FKDQQHO�RU�KDUGZDUH�UHVHW�GLVDEOHV�WKH�'3//��VHOHFWV�WKH�57[&�
SLQ�DV�WKH�FORFN�VRXUFH�IRU�WKH�'3//��DQG�SODFHV�LW�LQ�WKH�15=,�
PRGH�

$V�LQ�WKH�FDVH�RI�WKH�FORFN�VRXUFH�VHOHFWLRQ��WKH�PRGH�RI�RSHUDWLRQ�PXVW�
EH�FKDQJHG�RQO\�ZKLOH�WKH�'3//�LV�GLVDEOHG�WR�SUHYHQW�XQSUHGLFWDEOH�
UHVXOWV�

,Q�WKH�15=,�PRGH��WKH�'3//�FORFN�PXVW�EH����WLPHV�WKH�GDWD�UDWH��,Q�WKLV�
PRGH��WKH�WUDQVPLW�DQG�UHFHLYH�FORFN�RXWSXWV�RI�WKH�'3//�DUH�LGHQWLFDO��
DQG�WKH�FORFNV�DUH�SKDVHG�VR�WKDW�WKH�UHFHLYHU�VDPSOHV�WKH�GDWD�LQ�WKH�
PLGGOH�RI�WKH�ELW�FHOO��,Q�15=,�PRGH��WKH�'3//�GRHV�QRW�UHTXLUH�D�
WUDQVLWLRQ�LQ�HYHU\�ELW�FHOO��VR�WKLV�PRGH�LV�XVHIXO�IRU�UHFRYHULQJ�WKH�
FORFNLQJ�LQIRUPDWLRQ�IURP�15=�DQG�15=,�GDWD�VWUHDPV�

,Q�WKH�)0�PRGH��WKH�'3//�FORFN�PXVW�EH����WLPHV�WKH�GDWD�UDWH��,Q�WKLV�
PRGH��WKH�WUDQVPLW�FORFN�RXWSXW�RI�WKH�'3//�ODJV�WKH�UHFHLYH�FORFN�
RXWSXWV�E\����GHJUHHV�WR�PDNH�WKH�WUDQVPLW�DQG�UHFHLYH�ELW�FHOO�ERXQGDULHV�
WKH�VDPH��EHFDXVH�WKH�UHFHLYHU�PXVW�VDPSOH�)0�GDWD�DW�WKH�RQH�TXDUWHU�
DQG�WKUHH�TXDUWHUV�ELW�WLPHV�

7KH�'3//�LV�HQDEOHG�E\�LVVXLQJ�WKH�(QWHU�6HDUFK�0RGH�FRPPDQG�LQ�
WR14��WKDW�LV��WR14�%LWV������DUH�001��7KH�(QWHU�6HDUFK�0RGH�FRPPDQG�

1RWH�
80�����������
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XQORFNV�WKH�FRXQWHU��ZKLFK�LV�KHOG�ZKLOH�WKH�'3//�LV�GLVDEOHG��DQG�
HQDEOHV�WKH�HGJH�GHWHFWRU��,I�WKH�'3//�LV�DOUHDG\�HQDEOHG�ZKHQ�WKLV�
FRPPDQG�LV�LVVXHG��WKH�'3//�DOVR�HQWHUV�6HDUFK�0RGH�

,Q�6HDUFK�PRGH��WKH�FRXQWHU�LV�KHOG�DW�D�VSHFLILF�FRXQW�DQG�QR�RXWSXWV�DUH�
SURYLGHG��7KH�'3//�UHPDLQV�LQ�WKLV�VWDWH�XQWLO�DQ�HGJH�LV�GHWHFWHG�LQ�WKH�
UHFHLYH�GDWD�VWUHDP��7KLV�ILUVW�HGJH�LV�DVVXPHG�WR�RFFXU�RQ�D�ELW�FHOO�
ERXQGDU\��DQG�WKH�'3//�EHJLQV�SURYLGLQJ�DQ�RXWSXW�WR�WKH�UHFHLYHU�WKDW�
SURSHUO\�VDPSOHV�WKH�GDWD��)URP�WKLV�SRLQW�RQ��WKH�'3//�DGMXVWV�LWV�RXWSXW�
WR�UHPDLQ�LQ�SKDVH�ZLWK�WKH�UHFHLYH�GDWD��,I�WKH�ILUVW�HGJH�WKDW�WKH�'3//�
GHWHFWV�GRHV�QRW�RFFXU�RQ�D�ELW�FHOO�ERXQGDU\��WKH�'3//�ORFNV�RQ�WR�WKH�
UHFHLYH�GDWD��EXW�WDNHV�ORQJHU�WR�GR�VR�

'3//�2SHUDWLRQ�LQ�WKH�15=,�0RGH

7R�RSHUDWH�LQ�15=,�PRGH��WKH�'3//�PXVW�EH�VXSSOLHG�ZLWK�D�FORFN�WKDW�LV�
���WLPHV�WKH�GDWD�UDWH��7KH�'3//�XVHV�WKLV�FORFN��DORQJ�ZLWK�WKH�UHFHLYH�
GDWD��WR�FRQVWUXFW�UHFHLYH�DQG�WUDQVPLW�FORFN�RXWSXWV�WKDW�DUH�SKDVHG�WR�
SURSHUO\�UHFHLYH�DQG�WUDQVPLW�GDWD�

7KH�'3//�GLYLGHV�HDFK�ELW�FHOO�LQWR�IRXU�UHJLRQV��DQG�PDNHV�DQ�
DGMXVWPHQW�WR�WKH�FRXQW�F\FOH�RI�WKH���ELW�FRXQWHU�GHSHQGHQW�XSRQ�WKH�
UHJLRQ�D�WUDQVLWLRQ�RQ�WKH�UHFHLYH�GDWD�LQSXW�RFFXUUHG��)LJXUH ����

2UGLQDULO\��D�ELW�FHOO�ERXQGDU\�RFFXUV�EHWZHHQ�FRXQW����DQG�FRXQW�����DQG�
WKH�'3//�RXWSXW�FDXVHV�WKH�GDWD�WR�EH�VDPSOHG�LQ�WKH�PLGGOH�RI�WKH�ELW�
FHOO��+RZHYHU��IRXU�GLIIHUHQW�VLWXDWLRQV�FDQ�RFFXU�

)LJXUH���� '3//�2SHUDWLRQ�LQ�15=,�0RGH

��

%LW�&HOO

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � � � � � � � � � � �� �� �� �� �� ��&RXQW

&RUUHFWLRQ

'3//�2XW

1R�&KDQJH

$GG�2QH�&RXQW 6XEWUDFW�2QH�&RXQW

1R�&KDQJH
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• ,I�WKH�ELW�FHOO�ERXQGDU\��IURP�VSDFH�WR�PDUN��RFFXUV�DQ\ZKHUH�GXULQJ�
WKH�VHFRQG�KDOI�RI�FRXQW����RU�WKH�ILUVW�KDOI�RI�FRXQW�����WKH�'3//�
DOORZV�WKH�WUDQVLWLRQ�ZLWKRXW�PDNLQJ�D�FRUUHFWLRQ�WR�LWV�FRXQW�F\FOH�

• ,I�WKH�ELW�FHOO�ERXQGDU\��IURP�VSDFH�WR�PDUN��RFFXUV�EHWZHHQ�WKH�
PLGGOH�RI�FRXQW����DQG�FRXQW�����WKH�'3//�LV�VDPSOLQJ�WKH�GDWD�WRR�
HDUO\�LQ�WKH�ELW�FHOO��,Q�UHVSRQVH�WR�WKLV��WKH�'3//�H[WHQGV�LWV�FRXQW�E\�
RQH�GXULQJ�WKH�QH[W���WR����FRXQWLQJ�F\FOH��ZKLFK�HIIHFWLYHO\�PRYHV�
WKH�HGJH�RI�WKH�FORFN�WKDW�VDPSOHV�WKH�UHFHLYH�GDWD�FORVHU�WR�WKH�FHQWHU�
RI�WKH�ELW�FHOO�

• ,I�WKH�WUDQVLWLRQ�RFFXUV�EHWZHHQ�FRXQW���DQG�WKH�PLGGOH�RI�FRXQW�����
WKH�RXWSXW�RI�WKH�'3//�LV�VDPSOLQJ�WKH�GDWD�WRR�ODWH�LQ�WKH�ELW�FHOO��7R�
FRUUHFW�WKLV��WKH�'3//�VKRUWHQV�LWV�FRXQW�E\�RQH�GXULQJ�WKH�QH[W���WR�
���FRXQWLQJ�F\FOH��ZKLFK�HIIHFWLYHO\�PRYHV�WKH�HGJH�RI�WKH�FORFN�WKDW�
VDPSOHV�WKH�UHFHLYH�GDWD�FORVHU�WR�WKH�FHQWHU�RI�WKH�ELW�FHOO�

• ,I�WKH�'3//�GRHV�QRW�VHH�DQ\�WUDQVLWLRQ�GXULQJ�D�FRXQWLQJ�F\FOH��QR�
DGMXVWPHQW�LV�PDGH�LQ�WKH�IROORZLQJ�FRXQWLQJ�F\FOH�

,I�DQ�DGMXVWPHQW�WR�WKH�FRXQWLQJ�F\FOH�LV�QHFHVVDU\��WKH�'3//�PRGLILHV�
FRXQW����HLWKHU�GHOHWLQJ�LW�RU�GRXEOLQJ�LW��7KXV��RQO\�WKH�/RZ�WLPH�RI�WKH�
'3//�RXWSXW�LV�OHQJWKHQHG�RU�VKRUWHQHG�

:KLOH�WKH�'3//�LV�LQ�6HDUFK�PRGH��WKH�FRXQWHU�UHPDLQV�DW�FRXQW�����
ZKHUH�WKH�'3//�RXWSXWV�DUH�ERWK�+LJK��7KH�PLVVLQJ�FORFN�ODWFKHV�LQ�WKH�
'3//��ZKLFK�PD\�EH�DFFHVVHG�LQ�RR10��DUH�QRW�XVHG�LQ�15=,�PRGH��$Q�
H[DPSOH�RI�WKH�'3//�LQ�RSHUDWLRQ�LV�LOOXVWUDWHG�LQ�)LJXUH ���
80�����������
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)LJXUH���� '3//�2SHUDWLQJ�([DPSOH��15=,�0RGH

'3//�2SHUDWLRQ�LQ�WKH�)0�0RGH

7R�RSHUDWH�LQ�)0�PRGH��WKH�'3//�PXVW�EH�VXSSOLHG�ZLWK�D�FORFN�WKDW�LV�
���WLPHV�WKH�GDWD�UDWH��7KH�'3//�XVHV�WKLV�FORFN��DORQJ�ZLWK�WKH�UHFHLYH�
GDWD��WR�FRQVWUXFW��UHFHLYH��DQG�WUDQVPLW�FORFN�RXWSXWV�WKDW�DUH�SKDVHG�WR�
UHFHLYH�DQG�WUDQVPLW�GDWD�SURSHUO\�

,Q�)0�PRGH��WKH�FRXQWHU�LQ�WKH�'3//�FRXQWV�IURP���WR�����EXW�QRZ�HDFK�
F\FOH�FRUUHVSRQGV�WR���ELW�FHOOV��7R�PDNH�DGMXVWPHQWV�WR�UHPDLQ�LQ�SKDVH�
ZLWK�WKH�UHFHLYH�GDWD��WKH�'3//�GLYLGHV�D�SDLU�RI�ELW�FHOOV�LQWR�ILYH�
UHJLRQV��PDNLQJ�WKH�DGMXVWPHQW�WR�WKH�FRXQWHU�GHSHQGHQW�XSRQ�LQ�ZKLFK�
WKH�UHJLRQ�WKH�WUDQVLWLRQ�RQ�WKH�UHFHLYH�GDWD�LQSXW�RFFXUUHG�)LJXUH ����

��

5HFHLYH

'3//

&RUUHFWLRQ

&RXQW

'DWD

2XWSXW

:LQGRZ

/HQJWK

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�� ���� �� �� �� �� �� ��
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)LJXUH���� �'3//�2SHUDWLRQ�LQ�)0�0RGH

,Q�)0�PRGH��WKH�WUDQVPLW�FORFN�DQG�UHFHLYH�FORFN�RXWSXWV�IURP�WKH�'3//�
DUH�QRW�LQ�SKDVH��7KLV�FRQGLWLRQ�LV�QHFHVVDU\�WR�PDNH�WKH�WUDQVPLW�DQG�
UHFHLYH�ELW�FHOO�ERXQGDULHV�FRLQFLGH��EHFDXVH�WKH�UHFHLYH�FORFN�PXVW�
VDPSOH�WKH�GDWD�RQH�IRXUWK�DQG�WKUHH�IRXUWKV�RI�WKH�ZD\�WKURXJK�WKH�ELW�
FHOO�

$�ELW�FHOO�ERXQGDU\�RFFXUV�EHWZHHQ�FRXQW����RU�FRXQW����DQG�WKH�'3//�
5HFHLYH�2XWSXW�FDXVHV�WKH�GDWD�WR�EH�VDPSOHG�DW�RQH�IRXUWK�DQG�WKUHH�
IRXUWKV�RI�WKH�ZD\�WKURXJK�WKH�ELW�FHOO�

+RZHYHU��IRXU�YDULDWLRQV�FDQ�RFFXU�

• ,I�WKH�ELW�FHOO�ERXQGDU\��IURP�6SDFH�WR�0DUN��RFFXUV�DQ\ZKHUH�GXULQJ�
WKH�VHFRQG�KDOI�RI�FRXQW����RU�WKH�ILUVW�KDOI�RI�FRXQW�����WKH�'3//�
DOORZV�WKH�WUDQVLWLRQ�ZLWKRXW�PDNLQJ�D�FRUUHFWLRQ�WR�LWV�FRXQW�F\FOH�

• ,I�WKH�ELW�FHOO�ERXQGDU\��IURP�6SDFH�WR�0DUN��RFFXUV�EHWZHHQ�WKH�
PLGGOH�RI�FRXQW����DQG�WKH�PLGGOH�RI�FRXQW�����WKH�'3//�LV�VDPSOLQJ�
WKH�GDWD�WRR�HDUO\�LQ�WKH�ELW�FHOO��,Q�UHVSRQVH��WKH�'3//�H[WHQGV�LWV�
FRXQW�E\�RQH�GXULQJ�WKH�QH[W���WR����FRXQWLQJ�F\FOH��ZKLFK�PRYHV�WKH�
UHFHLYH�FORFN�HGJHV�FORVHU�WR�ZKHUH�WKH\�EHORQJ�

• $Q\�WUDQVLWLRQV�RFFXUULQJ�EHWZHHQ�WKH�PLGGOH�RI�FRXQW����LQ�RQH�
F\FOH�DQG�WKH�PLGGOH�RI�FRXQW����GXULQJ�WKH�QH[W�F\FOH�DUH�LJQRUHG�E\�

��

%LW�&HOO

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � � � � � � � � � � �� �� �� �� �� ��&RXQW

&RUUHFWLRQ

5;�'3//�2XW

1R�&KDQJH

�� ,JQRUHG

1R�&KDQJH

��

';�'3//�2XW
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WKH�'3//��,JQRULQJ�WKHVH�WUDQVLWLRQV�JXDUDQWHHV�WKDW�DQ\�GDWD�
WUDQVLWLRQV�LQ�WKH�ELW�FHOOV�GR�QRW�FDXVH�DQ�DGMXVWPHQW�WR�WKH�FRXQWLQJ�
F\FOH�

• ,I�QR�WUDQVLWLRQ�RFFXUV�EHWZHHQ�WKH�PLGGOH�RI�FRXQW����DQG�WKH�PLGGOH�
RI�FRXQW�����WKH�'3//�LV�QRW�ORFNHG�RQWR�WKH�GDWD��:KHQ�WKH�'3//�
PLVVHV�DQ�HGJH��WKH�2QH�&ORFN�0LVVLQJ�ELW�LQ�RR10�%LW���LV�1�DQG�
ODWFKHG��,W�UHPDLQV�VHW�XQWLO�D�5HVHW�0LVVLQJ�&ORFN�FRPPDQG�LV�LVVXHG�
LQ�WR14��RU�XQWLO�WKH�'3//�LV�GLVDEOHG�RU�SURJUDPPHG�WR�HQWHU�WKH�
6HDUFK�PRGH��$W�PLVVLQJ�WKLV�RQH�HGJH��WKH�'3//�WDNHV�QR�RWKHU�
DFWLRQ�DQG�GRHV�QRW�PRGLI\�LWV�FRXQW�GXULQJ�WKH�QH[W�FRXQWLQJ�F\FOH�

,I�WKH�'3//�GRHV�QRW�GHWHFW�DQ�HGJH�EHWZHHQ�WKH�PLGGOH�RI�FRXQW����DQG�
WKH�PLGGOH�RI�FRXQW����LQ�WZR�VXFFHVVLYH���WR����FRXQW�F\FOHV��D�/LQH�
(UURU�FRQGLWLRQ�LV�DVVXPHG��,I�WKLV�FRQGLWLRQ�RFFXUV��WKH�7ZR�&ORFNV�
0LVVLQJ�ELW�LQ�RR10��%LW����LV�1�DQG�ODWFKHG��$W�WKH�VDPH�WLPH��WKH�'3//�
HQWHUV�WKH�6HDUFK�PRGH�

7KH�'3//�HQWHUV�WKH�6HDUFK�PRGH�GXULQJ�FRXQW����ZKHQ�ERWK�WKH�UHFHLYH�
FORFN�DQG�WUDQVPLW�FORFN�RXWSXWV�DUH�/RZ��7KLV�DFWLRQ�SUHYHQWV�DQ\�
JOLWFKHV�RQ�WKH�FORFN�RXWSXWV�ZKHQ�6HDUFK�PRGH�LV�HQWHUHG��:KLOH�LQ�WKH�
6HDUFK�PRGH��QR�FORFN�RXWSXWV�DUH�SURYLGHG�E\�WKH�'3//��7KH�7ZR�
&ORFNV�0LVVLQJ�ELW�LQ�RR10�LV�ODWFKHG�XQWLO�D�5HVHW�0LVVLQJ�&ORFN�
FRPPDQG�LV�LVVXHG�LQ�WR14��RU�XQWLO�WKH�'3//�LV�GLVDEOHG�RU�SURJUDPPHG�
WR�HQWHU�WKH�6HDUFK�PRGH�

:KLOH�WKH�'3//�LV�GLVDEOHG��WKH�WUDQVPLW�FORFN�RXWSXW�RI�WKH�'3//�PD\�
EH�WRJJOHG�E\�DOWHUQDWHO\�VHOHFWLQJ�)0�DQG�15=,�PRGH�LQ�WKH�'3//��7KH�
VDPH�LV�WUXH�RI�WKH�UHFHLYH�FORFN�

:KLOH�WKH�'3//�LV�LQ�6HDUFK�PRGH��WKH�FRXQWHU�UHPDLQV�DW�FRXQW����LQ�
ZKLFK�WKH�UHFHLYH�RXWSXW�LV�/RZ�DQG�WKH�WUDQVPLW�RXWSXW�LV�/RZ��7KLV�
DFWLRQ�SURYLGHV�D�WUDQVPLW�FORFN�XQGHU�VRIWZDUH�FRQWURO�EHFDXVH�WKH�'3//�
LV�LQ�6HDUFK�PRGH�ZKLOH�LW�LV�GLVDEOHG�

$V�LQ�15=,�PRGH��LI�DQ�DGMXVWPHQW�WR�WKH�FRXQWLQJ�F\FOH�LV�QHFHVVDU\��WKH�
'3//�PRGLILHV�FRXQW����HLWKHU�GHOHWLQJ�RU�GRXEOLQJ�LW��,I�QR�DGMXVWPHQW�LV�
QHFHVVDU\��WKH�FRXQW�VHTXHQFH�SURFHHGV�
80�����������
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:KHQ�WKH�'3//�LV�SURJUDPPHG�WR�HQWHU�6HDUFK�PRGH��RQO\�FORFN�
WUDQVLWLRQV�H[LVW�RQ�WKH�UHFHLYH�GDWD�SLQ��,I�WKLV�LV�QRW�WUXH��WKH�'3//�PD\�
DWWHPSW�WR�ORFN�RQ�WR�WKH�GDWD�WUDQVLWLRQV��,I�WKH�'3//�GRHV�ORFN�RQ�WR�WKH�
GDWD�WUDQVLWLRQV��WKHQ�WKH�0LVVLQJ�&ORFN�FRQGLWLRQ�RFFXUV�EHFDXVH�GDWD�
WUDQVLWLRQV�DUH�QRW�JXDUDQWHHG�HYHU\�ELW�FHOO�

7R�ORFN�LQ�WKH�'3//��FM0�HQFRGLQJ�UHTXLUHV�FRQWLQXRXV�1V�WR�EH�UHFHLYHG�
ZKHQ�OHDYLQJ�6HDUFK�PRGH��,Q�)0��HQFRGLQJ��FRQWLQXRXV�0V�DUH�UHTXLUHG��
ZLWK�0DQFKHVWHU�HQFRGHG�GDWD�DOWHUQDWLQJ�1V�DQG�0V�DUH�UHTXLUHG��:LWK�DOO�
RI�WKHVH�GDWD�HQFRGLQJ�PHWKRGV��WKHUH�LV�DW�OHDVW�RQH�WUDQVLWLRQ�LQ�HYHU\�
ELW�FHOO��,Q�)0�PRGH�WKH�'3//�LV�GHVLJQHG�WR�H[SHFW�WKLV�WUDQVLWLRQ�

'3//�2SHUDWLRQ�LQ�WKH�0DQFKHVWHU�0RGH

7KH�(6&&�FKDQQHO�FDQ�GHFRGH�0DQFKHVWHU�GDWD�E\�XVLQJ�WKH�'3//�LQ�WKH�
)0�PRGH�DQG�SURJUDPPLQJ�WKH�UHFHLYHU�IRU�15=�GDWD��0DQFKHVWHU�
HQFRGHG�GDWD�FRQWDLQV�D�WUDQVLWLRQ�DW�WKH�FHQWHU�RI�HYHU\�ELW�FHOO��WKH�
GLUHFWLRQ�RI�WKLV�WUDQVLWLRQ�GLVWLQJXLVKHV�D�1�IURP�D�0��7KHUHIRUH��IRU�
0DQFKHVWHU�GDWD��WKH�'3//�PXVW�EH�LQ�)0�PRGH��WR14�FRPPDQG�%LWV�
�����DUH�110���EXW�WKH�UHFHLYHU�PXVW�EH�VHW�XS�WR�DFFHSW�15=�GDWD��WR10�
%LWV������DUH�00��

7UDQVPLW�&ORFN�&RXQWHU

7KH�7UDQVPLW�&ORFN�&RXQWHU�SDUDOOHOV�WKH�'3//��7KLV�FRXQWHU�SURYLGHV�D�
MLWWHU�IUHH�FORFN�VRXUFH�WR�WKH�WUDQVPLWWHU�E\�GLYLGLQJ�WKH�'3//�FORFN�
VRXUFH�E\�WKH�DSSURSULDWH�YDOXH�IRU�WKH�SURJUDPPHG�GDWD�HQFRGLQJ�IRUPDW�
�)LJXUH �����,Q�)0�PRGH��)0��RU�)0����WKH�FRXQWHU�RXWSXW�LV�WKH�LQSXW�
IUHTXHQF\�GLYLGHG�E\�����,Q�15=,�PRGH��WKH�FRXQWHU�IUHTXHQF\�LV�WKH�
LQSXW�GLYLGHG�E\�����7KH�FRXQWHU�RXWSXW�UHSODFHV�WKH�'3//�WUDQVPLW�FORFN�
RXWSXW��DYDLODEOH�DV�WKH�WUDQVPLW�FORFN�VRXUFH��7KLV�DFWLRQ�KDV�QR�HIIHFW�RQ�
WKH�XVH�RI�WKH�'3//�DV�WKH�UHFHLYH�FORFN�VRXUFH�

7KH�RXWSXW�RI�WKH�WUDQVPLW�FORFN�GHULYHG�IURP�WKLV�FRXQWHU�LV�DYDLODEOH�WR�
WKH�75[&�SLQ�ZKHQ�WKH�'3//�RXWSXW�LV�VHOHFWHG�DV�WKH�WUDQVPLW�FORFN�
80�����������
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VRXUFH��7DNH�FDUH�ZKHQ�XVLQJ�WKH�(6&&�FKDQQHO�LQ�6'/&�/RRS�PRGH�
ZLWK�WKH�'3//��7KH�6'/&�/RRS�PRGH�UHTXLUHV�V\QFKURQL]HG�7[�DQG�5[�
FORFNV��EXW�WKH�(6&&¶V�'3//�PLJKW�EH�RII�V\QF�EHFDXVH�RI�WKH�7UDQVPLW�
&ORFN�&RXQWHU��,Q�6'/&�/RRS��HFKR�WKH�VLJQDO�RI�WKH�5[�'3//�RXW�WR�
FORFN�WKH�UHFHLYHU�DQG�WUDQVPLWWHU�WR�DFKLHYH�V\QFKURQL]DWLRQ��7KLV�
SURFHGXUH�FDQ�EH�SURJUDPPHG�YLD�%LWV������LQ�WR11�

)LJXUH���� '3//�7UDQVPLW�&ORFN�&RXQWHU�2XWSXW��(6&&�2QO\�

&ORFN�6HOHFWLRQ

7KH�(6&&�FKDQQHO�FDQ�VHOHFW�VHYHUDO�FORFN�VRXUFHV�IRU�LQWHUQDO�DQG�
H[WHUQDO�XVH��:ULWH�5HJLVWHU����LV�WKH�&ORFN�0RGH�&RQWURO�UHJLVWHU�IRU�
ERWK�WKH�UHFHLYH�DQG�WUDQVPLW�FORFNV��,W�GHWHUPLQHV�WKH�W\SH�RI�VLJQDO�RQ�
WKH�57[&�SLQ�DQG�WKH�GLUHFWLRQ�RI�WKH�75[&�SLQ�

7KH�VRXUFH�RI�WKH�UHFHLYH�FORFN�LV�FRQWUROOHG�E\�WR11�%LWV�������7KH�
UHFHLYH�FORFN�PD\�EH�SURJUDPPHG�WR�FRPH�IURP�WKH�57[&�SLQ��WKH�75[&�
SLQ��WKH�RXWSXW�RI�WKH�%DXG�5DWH�*HQHUDWRU��RU�WKH�UHFHLYH�RXWSXW�RI�WKH�
'3//�

7KH�VRXUFH�RI�WKH�WUDQVPLW�FORFN�LV�FRQWUROOHG�E\�WR11�%LWV�������7KH�
WUDQVPLW�FORFN�PD\�EH�SURJUDPPHG�WR�FRPH�IURP�WKH�57[&�SLQ��WKH�
75[&�SLQ��WKH�RXWSXW�RI�WKH�%DXG�5DWH�*HQHUDWRU��RU�WKH�WUDQVPLW�RXWSXW�
RI�WKH�'3//�

2UGLQDULO\��WKH�75[&�SLQ�LV�DQ�LQSXW��EXW�LW�FDQ�EHFRPH�DQ�RXWSXW�LI�WKLV�
SLQ�KDV�QRW�EHHQ�VHOHFWHG�DV�WKH�VRXUFH�IRU�WKH�WUDQVPLWWHU�RU�WKH�UHFHLYHU��
DQG�%LW���RI�WR11�LV�1��7KH�VHOHFWLRQ�RI�WKH�VLJQDO�SURYLGHG�RQ�WKH�75[&�

'3//�&/.
,QSXW '3//

'3//�&RXQWHU

'3//�2XWSXW�WR�5HFHLYHU

'3//�2XWSXW�WR�7UDQVPLWWHU

,QSXW�'LYLGHG�E\�����)0��RU�)0��
,QSXW�'LYLGHG�E\����IRU�15=,
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RXWSXW�SLQ�LV�FRQWUROOHG�E\�WR11�%LWV�������7KH�75[&�SLQ�FDQ�EH�
SURJUDPPHG�WR�SURYLGH�WKH�RXWSXW�RI�WKH�%DXG�5DWH�*HQHUDWRU��WKH�
UHFHLYH�RXWSXW�RI�WKH�'3//�RU�WKH�DFWXDO�WUDQVPLW�FORFN��7KH�RSWLRQ�RI�
SODFLQJ�WKH�WUDQVPLW�FORFN�VLJQDO�RQ�WKH�75[&�SLQ�ZKHQ�LW�LV�DQ�RXWSXW�
DOORZV�DFFHVV�WR�WKH�WUDQVPLW�RXWSXW�RI�WKH�'3//�

)LJXUH ���LOOXVWUDWHV�D�VLPSOLILHG�VFKHPDWLF�GLDJUDP�RI�WKH�FLUFXLWU\�XVHG�
LQ�FORFN�PXOWLSOH[LQJ��,W�GHSLFWV�WKH�LQSXWV�WR�WKH�PXOWLSOH[HU�VHFWLRQ��DV�
ZHOO�DV�WKH�YDULRXV�VLJQDO�LQYHUVLRQV�WKDW�RFFXU�LQ�WKH�SDWKV�WR�WKH�RXWSXWV�

6HOHFWLRQ�RI�WKH�FORFNLQJ�RSWLRQV�PD\�EH�SHUIRUPHG�DQ\ZKHUH�LQ�WKH�
LQLWLDOL]DWLRQ�VHTXHQFH��EXW�WKH�ILQDO�YDOXHV�PXVW�EH�VHOHFWHG�EHIRUH�WKH�
UHFHLYHU��WUDQVPLWWHU��%DXG�5DWH�*HQHUDWRU��RU�'3//�DUH�HQDEOHG��WR�
SUHYHQW�SUREOHPV�FDXVHG�E\�DUELWUDULO\�QDUURZ�FORFN�VLJQDOV�IURP�WKH�
PXOWLSOH[HUV�

$OVR�GHVFULEHG�DUH�WKH�HGJHV�XVHG�E\�WKH�UHFHLYHU��WUDQVPLWWHU��%DXG�5DWH�
*HQHUDWRU�DQG�'3//�WR�VDPSOH�RU�VHQG�GDWD�RU�RWKHUZLVH�FKDQJH�VWDWH��
)RU�H[DPSOH��WKH�UHFHLYHU�VDPSOHV�GDWD�RQ�WKH�IDOOLQJ�HGJH��EXW�EHFDXVH�
WKHUH�LV�DQ�LQYHUVLRQ�LQ�WKH�FORFN�SDWK�EHWZHHQ�WKH�57[&�SLQ�DQG�WKH�
UHFHLYHU��D�ULVLQJ�HGJH�RI�WKH�57[&�SLQ�VDPSOHV�WKH�GDWD�IRU�WKH�UHFHLYHU�
80�����������
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)LJXUH���� &ORFN�0XOWLSOH[HU

7UDQVPLW�'DWD�3DWK

$�GLDJUDP�RI�WKH�WUDQVPLW�GDWD�SDWK�LV�LOOXVWUDWHG�LQ�)LJXUH ����7KH�
WUDQVPLWWHU�KDV�D���E\WH�GHHS�),)2�ZKLFK�LV�DGGUHVVHG�WKURXJK�WR8��7KH�
7UDQVPLW�6KLIW�UHJLVWHU�LV�ORDGHG�IURP�HLWKHU�WR6��WR7��RU�WKH�7UDQVPLW�
'DWD��7[�),)2��EXIIHU��,Q�6\QFKURQRXV�PRGHV��WR6�DQG�WR7�DUH�

5;

5HFHLYHU

7UDQVPLWWHU

7;

57[&

75[&

(FKR

'3//

'3//

%5*

%DXG�5DWH
*HQHUDWRU

%DXG�5DWH
*HQHUDWRU�2XW

7[�'3//�2XW

5[�'3//�2XW

3&/.

(FKR
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SURJUDPPHG�ZLWK�WKH�V\QF�FKDUDFWHUV��,Q�0RQRV\QF�PRGH��DQ���ELW�RU���
ELW�V\QF�FKDUDFWHU�LV�XVHG��WR6���ZKHUHDV�D����ELW�V\QF�FKDUDFWHU�LV�XVHG�LQ�
WKH�%LV\QFKURQRXV�PRGH��WR6�DQG�WR7���,Q�ELW�RULHQWHG�6\QFKURQRXV�
PRGHV��WKH�6'/&�IODJ�FKDUDFWHU��7EH��LV�SURJUDPPHG�LQ�WR7�DQG�LV�
ORDGHG�LQWR�WKH�7UDQVPLW�6KLIW�5HJLVWHU�DW�WKH�EHJLQQLQJ�DQG�HQG�RI�HDFK�
PHVVDJH�

)LJXUH���� 7UDQVPLW�'DWD�3DWK�%ORFN�'LDJUDP

,QWHUQDO�'DWD�%XV

7;�),)2����%\WH�

���%LW�7;�6KLIW�5HJLVWHU

6<1& 5HJLVWHU

:5�

:5�

6<1& 5HJLVWHU

:5� ,QWHUQDO�7['

)LQDO�7;
08;

7['

15=,
(QFRGH=HUR�,QVHW

��%LW�'HOD\

7UDQVPLW

'HOD\
08;�	���%LW�

$6<1&

6<1&

6'/&

&5&�6'/&

&5&�*HQ

7UDQVPLW�&ORFN
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)RU�DV\QFKURQRXV�GDWD��WKH�7UDQVPLW�6KLIW�UHJLVWHU�LV�IRUPDWWHG�ZLWK�6WDUW�
DQG�6WRS�ELWV�DORQJ�ZLWK�WKH�GDWD��DQG�RSWLRQDOO\�ZLWK�D�SDULW\�LQIRUPDWLRQ�
ELW��7KH�IRUPDWWHG�FKDUDFWHU�LV�VKLIWHG�RXW�WR�WKH�WUDQVPLW�PXOWLSOH[HU�DW�
WKH�VHOHFWHG�FORFN�UDWH��WR6�DQG�WR7�DUH�QRW�XVHG�LQ�$V\QFKURQRXV�PRGH�

6\QFKURQRXV�GDWD��H[FHSW�6'/&�+'/&��LV�VKLIWHG�WR�WKH�&5&�JHQHUDWRU�
DV�ZHOO�DV�WR�WKH�WUDQVPLW�PXOWLSOH[HU��6'/&�+'/&�GDWD�LV�VKLIWHG�WR�WKH�
&5&�*HQHUDWRU�DQG�RXW�WKURXJK�WKH�]HUR�LQVHUWLRQ�ORJLF��ZKLFK�LV�
GLVDEOHG�ZKLOH�IODJV�DUH�EHLQJ�VHQW���$�0�LV�LQVHUWHG�LQ�DOO�DGGUHVV��FRQWURO��
LQIRUPDWLRQ��DQG�IUDPH�FKHFN�ILHOGV�IROORZLQJ�ILYH�FRQWLJXRXV�1V�LQ�WKH�
GDWD�VWUHDP��7KH�UHVXOW�RI�WKH�&5&�JHQHUDWRU�IRU�6'/&�GDWD�LV�DOVR�URXWHG�
WKURXJK�WKH�]HUR�LQVHUWLRQ�ORJLF�DQG�WKHQ�WR�WKH�WUDQVPLW�PXOWLSOH[HU�

5HFHLYH�'DWD�3DWK

7KH�UHFHLYHU�KDV�DQ���E\WH�GHHS����ELW�ZLGH�'DWD�),)2��(UURU�),)2�DQG�DQ�
��ELW�6KLIW�5HJLVWHU��7KH�UHFHLYH�GDWD�SDWK�LV�LOOXVWUDWHG�LQ�)LJXUH ����)RU�
HDFK�GDWD�E\WH�LQ�WKH�5HFHLYH�),)2��SDULW\��IUDPLQJ��DQG�RWKHU�VWDWXV�
LQIRUPDWLRQ�DUH�ORDGHG�LQWR�WKH�(UURU�),)2��7KH�(UURU�),)2�LV�DGGUHVVHG�
WKURXJK�5HDG�5HJLVWHU��
80�����������
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)LJXUH���� 5HFHLYH�'DWD�3DWK�%ORFN�'LDJUDP

,QFRPLQJ�GDWD�LV�URXWHG�WKURXJK�RQH�RI�VHYHUDO�SDWKV�GHSHQGLQJ�RQ�WKH�
PRGH�DQG�FKDUDFWHU�OHQJWK��,Q�$V\QFKURQRXV�PRGH��VHULDO�GDWD�HQWHUV�WKH�
��ELW�GHOD\�LI�D�FKDUDFWHU�OHQJWK�RI�VHYHQ�RU�HLJKW�ELWV�LV�VHOHFWHG��,I�D�
FKDUDFWHU�OHQJWK�RI�ILYH�RU�VL[�ELWV�LV�VHOHFWHG��GDWD�HQWHUV�WKH�UHFHLYH�VKLIW�
UHJLVWHU�GLUHFWO\�

,Q�6\QFKURQRXV�PRGHV��WKH�GDWD�SDWK�LV�GHWHUPLQHG�E\�WKH�SKDVH�RI�WKH�
UHFHLYH�SURFHVV�FXUUHQWO\�LQ�RSHUDWLRQ��$�V\QFKURQRXV�UHFHLYH�RSHUDWLRQ�

8SSHU�%\WH��:5���
7LPH�&RQVWDQW

/RZHU�%\WH��:5���
7LPH�&RQVWDQW

6<1&�5HJLVWHU
	�=HUR�'HOHWH

%5*

���%LW�&RXQWHU

,QSXW ���%LW�'RZQ�&RXQWHU ',9��

6WDWXV�),)2

5HF��(UURU�/RJLF

���[����)UDPH

%5*
2XWSXW

5HF��'DWD�),)2 5HF��(UURU�),)2

,QWHUQDO�'DWD�%XV

,�2�'DWD�%XIIHU

&38�,�2

5HFHLYH�6KLIW
5HJLVWHU

��%LW'3//

+XQW�0RGH��%,6<1&�

��[�� %\WHV
'HHS

&5&�'HOD\
5HJLVWHU����%LWV�

&5&
&KHFNHU

'3//
287

'3//�,1

6<1&
&5&

&5&�5HVXOW
6'/&�&5&

15=,�'HFRGH��%LW 08; 08;

,QWHUQDO�7;'

7R�7UDQVPLW�6HFWLRQ

5['
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EHJLQV�ZLWK�D�KXQW�SKDVH�LQ�ZKLFK�D�ELW�SDWWHUQ�WKDW�PDWFKHV�WKH�
SURJUDPPHG�V\QF�FKDUDFWHUV����������RU����ELW��LV�VHDUFKHG�

7KH�LQFRPLQJ�GDWD�WKHQ�SDVVHV�WKURXJK�WKH�6\QF�UHJLVWHU�DQG�LV�FRPSDUHG�
WR�D�V\QF�FKDUDFWHU�VWRUHG�LQ�WR6�RU�WR7��GHSHQGLQJ�RQ�ZKLFK�PRGH�LV�
VHOHFWHG���7KH�0RQRV\QF�PRGH�PDWFKHV�WKH�V\QF�FKDUDFWHU�SURJUDPPHG�
LQ�WR7�DQG�WKH�FKDUDFWHU�DVVHPEOHG�LQ�WKH�5HFHLYH�6\QF�UHJLVWHU�WR�
HVWDEOLVK�V\QFKURQL]DWLRQ�

6\QFKURQL]DWLRQ�LV�DFKLHYHG�GLIIHUHQWO\�LQ�WKH�%LV\QF�PRGH��,QFRPLQJ�
GDWD�LV�VKLIWHG�WR�WKH�5HFHLYH�6KLIW�UHJLVWHU�ZKLOH�WKH�QH[W�HLJKW�ELWV�RI�WKH�
PHVVDJH�DUH�DVVHPEOHG�LQ�WKH�5HFHLYH�6\QF�UHJLVWHU��,I�WKHVH�WZR�
FKDUDFWHUV�PDWFK�WKH�SURJUDPPHG�FKDUDFWHUV�LQ�WR6�DQG�WR7��
V\QFKURQL]DWLRQ�LV�HVWDEOLVKHG��,QFRPLQJ�GDWD�FDQ�WKHQ�E\SDVV�WKH�
5HFHLYH�6\QF�UHJLVWHU�DQG�HQWHU�WKH���ELW�GHOD\�GLUHFWO\�

7KH�6'/&�PRGH�XVHV�WKH�5HFHLYH�6\QF�UHJLVWHU�WR�PRQLWRU�WKH�UHFHLYH�
GDWD�VWUHDP�DQG�WR�SHUIRUP�=HUR�'HOHWLRQ�ZKHQ�QHFHVVDU\��WKDW�LV��ZKHQ�
ILYH�FRQWLQXRXV�1V�DUH�UHFHLYHG��WKH�VL[WK�ELW�LV�LQVSHFWHG�DQG�GHOHWHG�IURP�
WKH�GDWD�VWUHDP�LI�LW�LV�0��7KH�VHYHQWK�ELW�LV�LQVSHFWHG�RQO\�LI�WKH�VL[WK�ELW�LV�
1��,I�WKH�VHYHQWK�ELW�LV�0��D�IODJ�VHTXHQFH�KDV�EHHQ�UHFHLYHG�DQG�WKH�
UHFHLYHU�LV�V\QFKURQL]HG�WR�WKDW�IODJ��,I�WKH�VHYHQWK�ELW�LV�1��DQ�$ERUW�RU�DQ�
(QG�2I�3ROO��(23��LV�UHFRJQL]HG��GHSHQGLQJ�XSRQ�WKH�VHOHFWLRQ�RI�HLWKHU�
WKH�QRUPDO�6'/&�PRGH�RU�6'/&�/RRS�PRGH�

7KH�LQVHUWLRQ�DQG�GHOHWLRQ�RI�WKH���LQ�WKH�6'/&�GDWD�VWUHDP�LV�
WUDQVSDUHQW�WR�WKH�XVHU��DV�LW�LV�SHUIRUPHG�DIWHU�WKH�GDWD�LV�ZULWWHQ�
WR�WKH�7UDQVPLW�),)2�DQG�EHIRUH�GDWD�LV�UHDG�IURP�WKH�5HFHLYH�
),)2��7KLV�IHDWXUH�RI�WKH�6'/&�+'/&�SURWRFRO�SUHYHQWV�WKH�
LQDGYHUWHQW�VHQGLQJ�RI�D�)ODJ�RU�$ERUW�VHTXHQFH�DV�SDUW�RI�WKH�
GDWD�VWUHDP�

7KH�VDPH�SDWK�LV�WDNHQ�E\�LQFRPLQJ�GDWD�IRU�ERWK�6'/&�DQG�6'/&�/RRS�
PRGHV��7KH�UHIRUPDWWHG�GDWD�HQWHUV�WKH���ELW�GHOD\�DQG�LV�WUDQVIHUUHG�WR�
WKH�5HFHLYH�6KLIW�UHJLVWHU��7KH�6'/&�UHFHLYH�RSHUDWLRQ�EHJLQV�LQ�WKH�+XQW�
SKDVH�E\�DWWHPSWLQJ�WR�PDWFK�WKH�DVVHPEOHG�FKDUDFWHU�LQ�WKH�5HFHLYH�6KLIW�

1RWH�
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5HJLVWHU�ZLWK�WKH�IODJ�SDWWHUQ�LQ�WR7��:KHQ�WKH�IODJ�FKDUDFWHU�LV�
UHFRJQL]HG��VXEVHTXHQW�GDWD�LV�URXWHG�WKURXJK�WKH�VDPH�SDWK��UHJDUGOHVV�RI�
FKDUDFWHU�OHQJWK�

(LWKHU�WKH�&5&����RU�&5&�6'/&��&\FOLF�5HGXQGDQF\�&KHFN�RU�&5&��
SRO\QRPLDO�FDQ�EH�XVHG�IRU�ERWK�0RQRV\QF�DQG�%LV\QF�PRGHV��EXW�RQO\�
WKH�&5&�6'/&�SRO\QRPLDO�LV�XVHG�IRU�6'/&�RSHUDWLRQ��7KH�GDWD�SDWK�
WDNHQ�IRU�HDFK�PRGH�LV�DOVR�GLIIHUHQW��%LV\QF�SURWRFRO�LV�D�E\WH�RULHQWHG�
RSHUDWLRQ�WKDW�UHTXLUHV�WKH�&38�WR�GHFLGH�ZKHWKHU�RU�QRW�D�GDWD�FKDUDFWHU�
LV�WR�EH�LQFOXGHG�LQ�&5&�FDOFXODWLRQ��$Q���ELW�GHOD\�LQ�DOO�6\QFKURQRXV�
PRGHV�H[FHSW�6'/&�LV�DOORZHG�IRU�WKLV�SURFHVV��,Q�6'/&�PRGH��DOO�E\WHV�
DUH�LQFOXGHG�LQ�WKH�&5&�FDOFXODWLRQ�

6HULDO�0RGHV�DQG�3URWRFROV

7KH�(6&&�FKDQQHO�FDQ�WUDQVPLW�DQG�UHFHLYH�VHULDO�GDWD�LQ�VHYHUDO�PDMRU�
PRGHV��RU�OLQH�SURWRFROV��$V\QFKURQRXV�PRGH�GDWHV�EDFN�WR�WKH�WLPH�
ZKHQ�WKH�ILUVW�WHOHW\SHZULWHUV�ZHUH�VXFFHHGLQJ�0RUVH�FRGH�IRU�GDWD�
FRPPXQLFDWLRQV��$V\QF�PRGH�IHDWXUHV�D�6WDUW�ELW�WKDW�SUHFHGHV�HDFK�
FKDUDFWHU�DQG�D�6WRS�ELW�WKDW�IROORZV�HDFK�FKDUDFWHU��$V�GHSLFWHG�LQ�
)LJXUH ����WKH�6WRS�DQG�6WDUW�ELWV�KDYH�RSSRVLWH�SRODULW\�RQ�WKH�OLQH��7KH�
6WRS�ELW�FDQ�EH�H[WHQGHG�WR�DQ\�WLPH�GXUDWLRQ�LI�WKH�WUDQVPLWWLQJ�VWDWLRQ�
GRHV�QRW�KDYH�DQRWKHU�FKDUDFWHU�WR�VHQG��$V\QFKURQRXV�UHFHLYHUV�
FRPSHQVDWH�IRU�WKLV�WHPSRUDO�YDULDELOLW\�E\�RYHUVDPSOLQJ�WKH�VHULDO�
UHFHLYHG�GDWD��W\SLFDOO\����WLPHV�SHU�VHULDO�GDWD�ELW�

7KLV�RYHUVDPSOLQJ�UHVWULFWV�WKH�VHULDO�GDWD�UDWH�DW�ZKLFK�DV\QF�GDWD�FDQ�EH�
VHQW��7KH�6WDUW�DQG�6WRS�ELWV�UHSUHVHQW�QRQSURGXFWLYH�RYHUKHDG�ZLWKLQ�WKH�
VHULDO�GDWD�VWUHDP��&KDUDFWHU�2ULHQWHG�6\QFKURQRXV�FRPPXQLFDWLRQV�
VFKHPHV�DUH�W\SLFDOO\�IDVWHU�WKDQ�$V\QF�PRGHV��EHFDXVH�FKDUDFWHUV�IROORZ�
HDFK�RWKHU�DW�UHJXODU�LQWHUYDOV��2YHUVDPSOLQJ�LV�HOLPLQDWHG�EHFDXVH�WKHUH�
DUH�QR�VWDUW�DQG�VWRS�ELWV�EHWZHHQ�FKDUDFWHUV�

,Q�&KDUDFWHU�2ULHQWHG�6\QFKURQRXV�PRGHV��VHYHUDO�FKDUDFWHUV�DUH�VHQW�
WRJHWKHU�LQ�D�IUDPH�RU�PHVVDJH��7KH�VWDUW�RI�D�IUDPH�RU�PHVVDJH�LV�
VLJQDOOHG�E\�VRPH�LGHQWLILDEOH�ELW�SDWWHUQ�WKDW�GRHV�QRW�RFFXU�EHWZHHQ�
80�����������
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IUDPHV�RU�PHVVDJHV��7KH�OHQJWK�RI�D�IUDPH�RU�PHVVDJH�PD\�EH�VHQW�DV�SDUW�
RI�WKH�GDWD�QHDU�WKH�VWDUW�RI�WKH�IUDPH��RU�WKH�HQG�RI�D�IUDPH�RU�PHVVDJH�
PD\�EH�VLJQDOOHG�E\�DQ�LGHQWLILDEOH�ELW�SDWWHUQ�WKDW�GRHV�QRW�RFFXU�ZLWKLQ�D�
IUDPH�RU�PHVVDJH��7KH�VWDUWLQJ�DQG�HQGLQJ�ELW�SDWWHUQV�DUH�FDOOHG�control�
FKDUDFWHUV��QRW�GDWD�FKDUDFWHUV��

7KHVH�VFKHPHV�SUROLIHUDWHG�GXULQJ�WKH�����
V�DV�GLG�WKH�KDUGZDUH�
UHTXLUHPHQWV�IRU�UHFRJQL]LQJ�WKH�VWDUW��DQG�HQG�RI�PHVVDJH��3DUWLFXODUO\�
DFXWH�ZDV�WKH�SUREOHP�RI�WUDQVSDUHQF\��WKH�DELOLW\�WR�VHQG�DQ\�NLQG�RI�GDWD�
ZLWKRXW�UHJDUG�IRU�FRQIOLFWV�ZLWK�WKH�FRQWURO�FKDUDFWHUV�WKDW�GHOLPLW�
IUDPHV�

%LW�2ULHQWHG�6\QFKURQRXV�PRGHV�ZHUH�GHYHORSHG�LQ�UHVSRQVH�WR�WKH�
FRPSOH[LW\�RI�FKDUDFWHU�RULHQWHG�V\QFKURQRXV�PRGHV��%HJLQQLQJ�ZLWK�
,%0¶V�6'/&��IROORZHG�E\�+'/&�DQG�;�����DQG�PRUH�UHFHQWO\�)UDPH�
5HOD\�DQG�$SSOH
V�/RFDO7DON��DOO�RI�WKHVH�VFKHPHV�XVH�WKH�IUDPLQJ�
PHWKRG�GHSLFWHG�LQ�)LJXUH ���

2QH�XQLTXH�ELW�VHTXHQFH�FDOOHG�D�)ODJ��FRQVLVWLQJ�RI�VL[�FRQVHFXWLYH�1V�
EHWZHHQ�0�ELWV��VLJQDOV�ERWK�WKH�VWDUW�DQG�HQG�RI�D�IUDPH��7UDQVSDUHQF\�LV�
JXDUDQWHHG�E\�KDYLQJ�ELW�RULHQWHG�V\QFKURQRXV�WUDQVPLWWHUV�DQG�UHFHLYHUV�
PRQLWRU�WKH�GDWD�ZLWKLQ�IUDPHV��DQG�LQVHUW�DQG�GHOHWH�H[WUD�0�ELWV�
�UHVSHFWLYHO\��WR�HQVXUH�WKDW�VL[�1V�LQ�D�URZ�DUH�QHYHU�VHQW�ZLWKLQ�D�IUDPH��

6XFK�PRGHV�SURYLGH�WKH�SHUIRUPDQFH�RI�FKDUDFWHU�RULHQWHG�V\QFKURQRXV�
PRGHV�ZLWKRXW�WKHLU�KDUGZDUH�DQG�VRIWZDUH�FRPSOH[LW\�

7KH�(6&&�FKDQQHO�FDQ�FRPPXQLFDWH�LQ�DOO�WKUHH�RI�WKHVH�PRGHV��7KLV�
GRFXPHQW�FRQFHQWUDWHV�RQ�WKH�$V\QF�DQG�6'/&�+'/&�PRGHV�

$V\QFKURQRXV�0RGH

,Q�DV\QFKURQRXV�FRPPXQLFDWLRQV��GDWD�LV�WUDQVIHUUHG�LQ�WKH�IRUPDW�
LOOXVWUDWHG�LQ�)LJXUH ���
80�����������
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)LJXUH���� $V\QFKURQRXV�0HVVDJH�)RUPDW

7KH�WUDQVPLVVLRQ�RI�D�FKDUDFWHU�EHJLQV�ZKHQ�WKH�OLQH�PDNHV�D�WUDQVLWLRQ�
IURP�WKH�1�VWDWH��RU�0DUN�FRQGLWLRQ��WR�WKH�0�VWDWH��RU�6SDFH�FRQGLWLRQ���
7KLV�WUDQVLWLRQ�LV�WKH�UHIHUHQFH�IURP�ZKLFK�WKH�FKDUDFWHU¶V�ELW�FHOO�
ERXQGDULHV�DUH�GHILQHG��7KRXJK�WKH�WUDQVPLWWHU�DQG�UHFHLYHU�KDYH�QR�
FRPPRQ�FORFN�VLJQDO��WKHLU�GDWD�UDWHV�PXVW�EH�VLPLODU�VR�WKDW�WKH�UHFHLYHU�
FDQ�VDPSOH�WKH�GDWD�QHDU�WKH�FHQWHU�RI�HDFK�ELW�FHOO�

7KH�(6&&�FKDQQHO�DOVR�VXSSRUWV�,VRFKURQRXV�PRGH��ZKLFK�LV�WKH�VDPH�DV�
$V\QFKURQRXV�H[FHSW�WKDW�WKH�FORFN�LV�WKH�VDPH�UDWH�DV�WKH�GDWD��
,VRFKURQRXV�PRGH�LV�DFKLHYHG�E\�VHOHFWLQJ�;��FORFN�PRGH�LQ�WR4��%LWV�
�����DUH�00���8VLQJ�WKLV�PRGH�W\SLFDOO\�UHTXLUHV�WKDW�WKH�WUDQVPLW�FORFN�EH�
WUDQVPLWWHG�DORQJ�ZLWK�WKH�GDWD��RU�WKDW�WKH�FORFN�EH�V\QFKURQL]HG�ZLWK�WKH�
GDWD�

(DFK�FKDUDFWHU�FDQ�EH�EURNHQ�XS�LQWR�IRXU�SDUWV�

• 6WDUW�ELW±VLJQDOV�WKH�EHJLQQLQJ�RI�D�FKDUDFWHU�IUDPH

• 'DWD�ELWV±W\SLFDOO\������ELWV�ZLGH

• 3DULW\�ELW±RSWLRQDO�HUURU�FKHFNLQJ�PHFKDQLVP

• 6WRS�ELWV±SURYLGH�D�PLQLPXP�LQWHUYDO�EHWZHHQ�WKH�HQG�RI�RQH�
FKDUDFWHU�DQG�WKH�EHJLQQLQJ�RI�WKH�QH[W

*HQHUDWLRQ�DQG�FKHFNLQJ�RI�SDULW\�LV�RSWLRQDO�DQG�LV�FRQWUROOHG�E\�WR4�
%LWV�������WR4�%LW���LV�XVHG�WR�HQDEOH�SDULW\��,I�WR4�%LW���LV�1��HYHQ�SDULW\�

,GOH�6WDWH
RI�/LQH

6WRS

'DWD�%LWV
%LW�V�

/6%

��
�£�

��
���
�

6WDUW�%LW 3DULW\�%LW
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LV�VHOHFWHG��,I�%LW���LV�0��2GG�SDULW\�LV�VHOHFWHG��)RU�(YHQ�SDULW\��WKH�SDULW\�
ELW�LV�VHW�UHVHW�VR�WKDW�WKH�GDWD�E\WH�SOXV�WKH�SDULW\�ELW�FRQWDLQV�DQ�HYHQ�
QXPEHU�RI�1V��)RU�2GG�SDULW\��WKH�SDULW\�ELW�LV�VHW�UHVHW�VXFK�WKDW�WKH�GDWD�
E\WH�SOXV�WKH�SDULW\�ELW�FRQWDLQV�DQ�RGG�QXPEHU�RI�1V�

7KH�(6&&�FKDQQHO�VXSSRUWV�$V\QFKURQRXV�PRGH�ZLWK�D�QXPEHU�RI�
SURJUDPPDEOH�RSWLRQV�LQFOXGLQJ�WKH�QXPEHU�RI�ELWV�SHU�FKDUDFWHU��WKH�
PLQLPXP�QXPEHU�RI�6WRS�ELWV��WKH�FORFN�IDFWRU��PRGHP�LQWHUIDFH�VLJQDOV��
DQG�EUHDN�GHWHFWLRQ�DQG�JHQHUDWLRQ�

$V\QFKURQRXV�PRGH�LV�VHOHFWHG�E\�SURJUDPPLQJ�WKH�GHVLUHG�QXPEHU�RI�
VWRS�ELWV�LQ�WR4�%LWV�������3URJUDPPLQJ�WKHVH�WZR�ELWV�ZLWK�RWKHU�WKDQ�00�
SODFHV�ERWK�WKH�UHFHLYHU�DQG�WUDQVPLWWHU�LQ�$V\QFKURQRXV�PRGH��,Q�WKLV�
PRGH��WKH�(6&&�LJQRUHV�WKH�VWDWH�RI�WR3�%LWV�������WR4�%LWV�������WR5�%LWV�
������DOO�RI�WR6�DQG�WR7��DQG�DOO�RI�WR10�H[FHSW�%LWV�������6HH�7DEOH ���

,I�WR3�%LW���LV�1��HQDEOLQJ�WKH�V\QF�FKDUDFWHU�ORDG�LQKLELW�IHDWXUH���
DQ\�FKDUDFWHU�PDWFKLQJ�WKH�YDOXH�LQ�WR6�LV�VWULSSHG�RXW�RI�WKH�
LQFRPLQJ�GDWD�VWUHDP�DQG�QRW�SXW�LQWR�WKH�5HFHLYH�),)2��%HFDXVH�
WKLV�IHDWXUH�DSSOLHV�RQO\�WR�V\QFKURQRXV�IRUPDWV��WKLV�ELW�PXVW�EH�
UHVHW�LQ�$V\QFKURQRXV�PRGH�

7DEOH���� �:ULWH�5HJLVWHU�%LWV�,JQRUHG�LQ�$V\QFKURQRXV�0RGH

%LW � � � � � � � �

:5� [ [ [ �
:5� [ [
:5� [ [
:5� [ [ [ [ [ [ [ [
:5� [ [ [ [ [ [ [ [
:5�� [ [ [ [ [ [

1RWH�
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$V\QFKURQRXV�7UDQVPLW

$V\QFKURQRXV�PRGH�LV�VHOHFWHG�E\�VSHFLI\LQJ�WKH�QXPEHU�RI�VWRS�ELWV�SHU�
FKDUDFWHU�LQ�WR4�%LWV�������7KH�WKUHH�VWRS�ELW�RSWLRQV�DUH�DV�IROORZV�

• 2QH

• 2QH�DQG�D�KDOI

• 7ZR�6WRS�ELWV�SHU�FKDUDFWHU

7KHVH�WZR�ELWV�VHOHFW�RQO\�WKH�PLQLPXP�QXPEHU�RI�VWRS�ELWV�IRU�WKH�
WUDQVPLWWHU��DV�WKH�UHFHLYHU�DOZD\V�DFFHSWV�DQ\�VWRS�ELW�ORQJHU�WKDQ�����ELW�
WLPH��

7KH�QXPEHU�RI�GDWD�ELWV�SHU�WUDQVPLWWHG�FKDUDFWHU�LV�FRQWUROOHG�ERWK�E\�
WR5�%LWV������DQG�WKH�ZD\�WKH�GDWD�LV�IRUPDWWHG�ZLWKLQ�WKH�7UDQVPLW�),)2��
7KH�ELWV�LQ�WR5�DOORZ�WKH�RSWLRQ�RI����������RU���ELWV�SHU�FKDUDFWHU�
�7DEOH �����,Q�DOO�FDVHV�WKH�GDWD�PXVW�EH�ULJKW�MXVWLILHG��ZLWK�WKH�XQXVHG�
ELWV�EHLQJ�LJQRUHG�H[FHSW�LQ�WKH�FDVH�RI���ELWV�SHU�FKDUDFWHU��:KHQ�WKH���
ELWV�SHU�FKDUDFWHU�RSWLRQ�LV�VHOHFWHG��WKH�GDWD�PD\�EH�IRUPDWWHG�EHIRUH�
EHLQJ�ZULWWHQ�WR�WKH�WUDQVPLW�EXIIHU��7KLV�RSWLRQ�DOORZV�WUDQVPLVVLRQ�RI�
IURP�RQH�WR�ILYH�ELWV�SHU�FKDUDFWHU��7KH�IRUPDWWLQJ�LV�GHVFULEHG�LQ�
7DEOH ����

7DEOH���� �7UDQVPLW�%LWV�SHU�&KDUDFWHU

9DOXH

%LW�� %LW�� %LWV�SHU�&KDUDFWHU

� � ��RU�/HVV�
� � ��
� � ��
� � ��
80�����������
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)RU�ILYH�RU�IHZHU�ELWV�SHU�FKDUDFWHU�VHOHFWLRQ�LQ�WR5��WKH�
IROORZLQJ�HQFRGLQJ�LV�XVHG�LQ�WKH�GDWD�VHQW�WR�WKH�WUDQVPLWWHU��

$Q�DGGLWLRQDO�ELW��FDUU\LQJ�SDULW\�LQIRUPDWLRQ��PD\�EH�DXWRPDWLFDOO\�
DSSHQGHG�WR�HYHU\�WUDQVPLWWHG�FKDUDFWHU�E\�VHWWLQJ�%LW���RI�WR4�WR�1��7KLV�
ELW�LV�VHQW�LQ�DGGLWLRQ�WR�WKH�QXPEHU�RI�ELWV�VSHFLILHG�LQ�WR4�RU�E\�%LW���RI�
WR4��,I�WKLV�ELW�LV�1��WKH�WUDQVPLWWHU�VHQGV�HYHQ�SDULW\�DQG��LI�0��WKH�SDULW\�LV�
2GG�

7KH�WUDQVPLWWHU�PD\�EH�SURJUDPPHG�WR�VHQG�D�Break�E\�VHWWLQJ�WR5�%LW���
WR�1��7KH�WUDQVPLWWHU�VHQGV�FRQWLJXRXV�0V�IURP�WKH�ILUVW�WUDQVPLW�FORFN�
HGJH�DIWHU�WKLV�FRPPDQG�LV�LVVXHG��XQWLO�WKH�ILUVW�WUDQVPLW�FORFN�HGJH�DIWHU�
WKLV�ELW�LV�UHVHW��7KH�WUDQVPLW�FORFN�HGJHV�UHIHUUHG�WR�KHUH�DUH�WKRVH�WKDW�
GHILQH�WUDQVPLWWHG�ELW�FHOO�ERXQGDULHV��

$V�PHQWLRQHG�SUHYLRXVO\��WKH�(6&&�LQLWLDWHV�WKH�%UHDN�VHTXHQFH�
UHJDUGOHVV�RI�FKDUDFWHU�ERXQGDULHV��7\SLFDOO\��WKH�EUHDN�VHTXHQFH�LV�
GHILQHG�DV�QXOO�FKDUDFWHU��DOO�0�GDWD��ZLWK�D�)UDPLQJ�(UURU��7KH�RWKHU�SDUW\�
PD\�QRW�EH�DEOH�WR�UHFRJQL]H�LW�DV�D�%UHDN�VHTXHQFH�LI�WKH�6HQG�%UHDN�ELW�
KDV�EHHQ�VHW�LQ�WKH�PLGGOH�RI�VHQGLQJ�D�QRQ�]HUR�FKDUDFWHU�

$Q�DGGLWLRQDO�VWDWXV�ELW�IRU�XVH�LQ�$V\QFKURQRXV�PRGH�LV�DYDLODEOH�LQ�RR1�
%LW����7KLV�ELW���$OO�6HQW��LV�VHW�ZKHQ�WKH�WUDQVPLWWHU�LV�FRPSOHWHO\�HPSW\�
DQG�DQ\�SUHYLRXV�GDWD�RU�6WRS�ELWV�KDYH�UHDFKHG�WKH�7['�SLQ��7KH�$OO�6HQW�
ELW�FDQ�EH�XVHG�E\�WKH�SURFHVVRU�DV�DQ�LQGLFDWLRQ�WKDW�WKH�WUDQVPLWWHU�PD\�

7DEOH���� �'DWD�(QFRGLQJ�IRU�)LYH�RU�)HZHU�'DWD�%LWV

9DOXH

%LW�� %LW�� %LW�� %LW�� %LW�� %LW�� %LW�� %LW�� 5HVXOW

� � � � � � � ' 6HQG�RQH�GDWD�ELW
� � � � � � ' ' 6HQG�WZR�GDWD�ELWV
� � � � � ' ' ' 6HQG�WKUHH�GDWD�ELWV
� � � � ' ' ' ' 6HQG�IRXU�GDWD�ELWV
� � � ' ' ' ' ' 6HQG�ILYH�GDWD�ELWV

1RWH�
80�����������
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EH�VDIHO\�GLVDEOHG��RU�DV�DQ�LQGLFDWLRQ�WR�FKDQJH�WKH�VLJQDOOLQJ�WR�WKH�
PRGHP�

7KH�(6&&�FKDQQHO�PD\�EH�SURJUDPPHG�WR�DFFHSW�D�WUDQVPLW�FORFN�WKDW�LV�
�����������RU����WLPHV�WKH�GDWD�UDWH��7KHVH�WUDQVPLW�FORFN�RSWLRQV�DUH�
VHOHFWHG�E\�WR4�%LWV�������IRU�ERWK�WKH�UHFHLYHU�DQG�WUDQVPLWWHU��

:KHQ�XVLQJ�,VRV\QFKURQRXV��;��FORFN��PRGH��RQH�DQG�D�KDOI�
6WRS�ELWV�DUH�QRW�DOORZHG��6HOHFW�RQO\�RQH�RU�WZR�6WRS�ELWV��,I�
VRPH�OHQJWK�RWKHU�WKDQ�RQH�VWRS�ELW�LV�GHVLUHG�LQ�WKH�;��PRGH��
RQO\�WZR�VWRS�ELWV�PD\�EH�XVHG��$OVR��LQ�WKH�;��PRGH��WKH�
7UDQVPLWWHU�PXVW�VHQG�FORFNLQJ�LQIRUPDWLRQ��WUDQVPLW�FORFN��
DORQJ�ZLWK�WKH�GDWD�LQ�RUGHU�WR�UHFHLYH�GDWD�

7KHUH�DUH�WZR�PRGHP�FRQWURO�VLJQDOV�DVVRFLDWHG�ZLWK�WKH�WUDQVPLWWHU��576�
DQG�&76�

7KH�576�SLQ�LV�DQ�RXWSXW�WKDW�FDUULHV�WKH�LQYHUWHG�VWDWH�RI�%LW���LQ�WR5�
�576���XQOHVV�WR3�%LW����$XWR�(QDEOHV��LV�VHW��:KHQ�$XWR�(QDEOHV�LV�1��
WKH�576�SLQ�JRHV�/RZ�ZKHQ�WKH�576�ELW�LV�1��+RZHYHU��ZKHQ�WKH�576�ELW�
LV�0��WKH�576�SLQ�UHPDLQV�/RZ�XQWLO�WKH�WUDQVPLWWHU�LV�FRPSOHWHO\�HPSW\�
DQG�WKH�ODVW�6WRS�ELW�KDV�OHIW�WKH�7['�SLQ��7KXV��WKH�576�SLQ�PD\�EH�XVHG�
WR�GLVDEOH�H[WHUQDO�GULYHUV�IRU�WKH�WUDQVPLW�GDWD��7KH�&76�SLQ�LV�RUGLQDULO\�
DQ�,QSXW�WR�RR0�%LW����&76���+RZHYHU��LI�$XWR�(QDEOHG�PRGH�LV�VHOHFWHG��
WKLV�SLQ�EHFRPHV�DQ�HQDEOH�IRU�WKH�WUDQVPLWWHU��7KDW�LV��LI�$XWR�(QDEOHV�LV�
2Q�DQG�WKH�&76�SLQ�LV�+LJK��WKH�WUDQVPLWWHU�LV�GLVDEOHG��WKH�WUDQVPLWWHU�LV�
HQDEOHG�ZKLOH�WKH�&76�SLQ�LV�/RZ�

7KH�LQLWLDOL]DWLRQ�VHTXHQFH�IRU�WKH�WUDQVPLWWHU�LQ�$V\QFKURQRXV�PRGH�LV�WR�
ZULWH�WR4�ILUVW�WR�VHOHFW�WKH�PRGH��7KHQ�ZULWH�WR3�DQG�WR5�WR�VHOHFW�WKH�
YDULRXV�RSWLRQV��$W�WKLV�SRLQW�WKH�RWKHU�UHJLVWHUV�DUH�LQLWLDOL]HG�DV�
QHFHVVDU\��:KHQ�FRPSOHWH��WKH�WUDQVPLWWHU�PD\�EH�HQDEOHG�E\�VHWWLQJ�WR5�
%LW���WR�1��7KH�WUDQVPLWWHU�DQG�UHFHLYHU�PD\�EH�LQLWLDOL]HG�DW�WKH�VDPH�
WLPH�

1RWH�
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&KDUDFWHUV�DUH�ORDGHG�IURP�WKH�7UDQVPLW�),)2�WR�WKH�VKLIW�UHJLVWHU�ZKHUH�
WKH\�DUH�JLYHQ�D�6WDUW�ELW�DQG��LI�VHOHFWHG��D�3DULW\�ELW��7KH�FKDUDFWHUV�DUH�
VKLIWHG�RXW�WR�WKH�7['�SLQ�

7KH�(6&&�FDQ�JHQHUDWH�DQ�LQWHUUXSW�RU�'0$�UHTXHVW�GHSHQGLQJ�RQ�WKH�
VWDWXV�RI�WKH�7UDQVPLW�),)2��,I�WR7’�%LW���LV�0��WKH�WUDQVPLW�EXIIHU�HPSW\�
LQWHUUXSW�RU�'0$�UHTXHVW�LV�DVVHUWHG�ZKHQ�WKH�HQWU\�ORFDWLRQ�RI�WKH�
7UDQVPLW�),)2�LV�HPSW\��RQH�E\WH�FDQ�EH�ZULWWHQ���,I�WR7’ %LW���LV�1��WKH�
WUDQVPLW�LQWHUUXSW�RU�'0$�UHTXHVW�LV�JHQHUDWHG�ZKHQ�WKH�7UDQVPLW�),)2�
LV�FRPSOHWHO\�HPSW\��IRXU�E\WHV�FDQ�EH�ZULWWHQ���RR0�%LW����7%(��LV�DOVR�
DIIHFWHG�E\�WKH�VWDWH�RI�WR7’�%LW����RR1�%LW����$OO�6HQW��FDQ�EH�SROOHG�WR�
GHWHUPLQH�ZKHQ�WKH�ODVW�ELW�RI�WUDQVPLW�GDWD�KDV�FOHDUHG�WKH�7['�SLQ�

7KH�QXPEHU�RI�WUDQVPLW�LQWHUUXSWV�FDQ�EH�PLQLPL]HG�E\�VHWWLQJ�WR7’�%LW���
WR�1�DQG�ZULWLQJ�IRXU�E\WHV�WR�WKH�WUDQVPLWWHU�IRU�HDFK�WUDQVPLW�LQWHUUXSW��

$V\QFKURQRXV�0RGH

$V\QFKURQRXV�PRGH�LV�VHOHFWHG�E\�VSHFLI\LQJ�WKH�QXPEHU�RI�VWRS�ELWV�SHU�
FKDUDFWHU�LQ�WR4�%LWV�������7KLV�VHOHFWLRQ�DSSOLHV�RQO\�WR�WKH�WUDQVPLWWHU��
KRZHYHU��DV�WKH�UHFHLYHU�DFFHSWV�DQ\�6WRS�ELW�V��ORQJHU�WKDQ�����ELW�WLPH��
,I��DIWHU�FKDUDFWHU�DVVHPEO\��WKH�UHFHLYHU�VDPSOHV�WKH�ILUVW�6WRS�ELW�DV�D�0��
WKH�)UDPLQJ�(UURU�ELW�LQ�WKH�UHFHLYH�HUURU�),)2�LV�VHW�DW�WKH�VDPH�WLPH�WKDW�
WKH�FKDUDFWHU�LV�WUDQVIHUUHG�WR�WKH�UHFHLYH�GDWD�),)2��7KLV�HUURU�ELW�
DFFRPSDQLHV�WKH�GDWD�WR�WKH�H[LW�ORFDWLRQ��&38�VLGH��RI�WKH�5HFHLYH�),)2��
ZKHUH�LW�LV�D�VSHFLDO�UHFHLYH�FRQGLWLRQ��7KH�)UDPLQJ�(UURU�ELW�LV�QRW�
ODWFKHG��VR�LW�PXVW�EH�UHDG�LQ�RR1�EHIRUH�WKH�DFFRPSDQ\LQJ�GDWD�LV�UHDG�

7KH�QXPEHU�RI�ELWV�SHU�FKDUDFWHU�LV�FRQWUROOHG�E\�WR3�%LWV�������)LYH��VL[��
VHYHQ�RU�HLJKW�ELWV�SHU�FKDUDFWHU�PD\�EH�VHOHFWHG�ZLWK�WKHVH�WZR�ELWV��'DWD�
LV�ULJKW�MXVWLILHG�ZLWK�WKH�XQXVHG�ELWV�VHW�WR�1V��$Q�DGGLWLRQDO�ELW��FDUU\LQJ�
SDULW\�LQIRUPDWLRQ��PD\�EH�VHOHFWHG�E\�VHWWLQJ�WR4�%LW���WR�1��7KLV�VHWWLQJ�
DOVR�HQDEOHV�SDULW\�IRU�WKH�WUDQVPLWWHU��7KH�SDULW\�VHQVH�LV�VHOHFWHG�E\�WR4�
%LW����,I�WKLV�ELW�LV�1��WKH�UHFHLYHG�FKDUDFWHU�LV�FKHFNHG�IRU�HYHQ�SDULW\��DQG�
LI�0��WKH�UHFHLYHG�FKDUDFWHU�LV�FKHFNHG�IRU�2GG�SDULW\��7KH�SDULW\�ELW�LV�
WUDQVIHUUHG�WR�WKH�UHFHLYH�GDWD�),)2�DORQJ�ZLWK�WKH�GDWD��LI�WKH�GDWD�SOXV�
80�����������
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SDULW\�LV�HLJKW�ELWV�RU�OHVV��7KH�SDULW\�HUURU�ELW�LQ�WKH�UHFHLYH�HUURU�),)2�
PD\�EH�SURJUDPPHG�WR�FDXVH�VSHFLDO�UHFHLYH�LQWHUUXSWV�E\�VHWWLQJ�WR1�%LW�
��WR�1��:KHQ�VHW��WKLV�HUURU�ELW�LV�ODWFKHG�DQG�UHPDLQV�$FWLYH�XQWLO�DQ�
Error Reset�FRPPDQG�KDV�EHHQ�LVVXHG�

%HFDXVH�HUURUV�DSSO\�WR�VSHFLILF�FKDUDFWHUV��LW�LV�QHFHVVDU\�WKDW�HUURU�
LQIRUPDWLRQ�DFFRPSDQ\�WKH�GDWD�WR�ZKLFK�LW�UHIHUV��7KH�(6&&�FKDQQHO�
LPSOHPHQWV�WKLV�SURFHVV�ZLWK�DQ�HUURU�),)2�LQ�SDUDOOHO�ZLWK�WKH�GDWD�
),)2��7KH�WKUHH�HUURU�FRQGLWLRQV�WKDW�WKH�UHFHLYHU�FKHFNV�IRU�LQ�
$V\QFKURQRXV�PRGH�DUH�

• )UDPLQJ�HUURUV�±ZKHQ�D�FKDUDFWHU¶V�6WRS�ELW�LV�0

• 3DULW\�HUURUV±WKH�SDULW\�ELW�RI�D�FKDUDFWHU�GLVDJUHHV�ZLWK�WKH�VHQVH�
SURJUDPPHG�LQ�WR4

• 2YHUUXQ�HUURUV±ZKHQ�WKH�5HFHLYH�),)2�RYHUIORZV

,I�LQWHUUXSWV�DUH�QRW�XVHG�WR�WUDQVIHU�GDWD��WKH�3DULW\�(UURU��)UDPLQJ�(UURU��
DQG�2YHUUXQ�(UURU�ELWV�LQ�RR1�PXVW�EH�FKHFNHG�EHIRUH�WKH�GDWD�LV�UHPRYHG�
IURP�WKH�UHFHLYH�GDWD�),)2��EHFDXVH�UHDGLQJ�GDWD�SRSV�WKH�HUURU�
LQIRUPDWLRQ�VWRUHG�LQ�WKH�(UURU�),)2�

7KH�(6&&�FKDQQHO�FDQ�EH�SURJUDPPHG�WR�DFFHSW�D�UHFHLYH�FORFN�WKDW�LV����
��������RU����WLPHV�WKH�GDWD�UDWH��7KHVH�VHWWLQJV�DUH�VHOHFWHG�E\�WR4�%LWV�
������7KH��;�PRGH�LV�XVHG�ZKHQ�ELW�V\QFKURQL]DWLRQ�H[WHUQDO�WR�WKH�
UHFHLYHG�FORFN�LV�SUHVHQW��WKDW�LV��D�FORFN�UHFRYHU\�FLUFXLW��RU�WKH�ELW�FORFN�
VLJQDO�IURP�WKH�VHQGHU���7KH��;�PRGH�LV�WKH�RQO\�PRGH�LQ�ZKLFK�D�GDWD�
HQFRGLQJ�PHWKRG�RWKHU�WKDQ�15=�PD\�EH�XVHG�

7KH�(6&&�FKDQQHO�UHFRJQL]HV�D�%UHDN�FRQGLWLRQ�XSRQ�VHHLQJ�D�QXOO�
FKDUDFWHU��DOO�0V��SOXV�D�IUDPLQJ�HUURU��:KHQ�UHFRJQL]LQJ�WKLV�VHTXHQFH��
WKH�%UHDN�ELW�LQ�RR0�LV�VHW�DQG�UHPDLQV�VHW�XQWLO�D�1�LV�UHFHLYHG��$W�WKLV�
SRLQW��WKH�EUHDN�FRQGLWLRQ�LV�QR�ORQJHU�SUHVHQW��$W�WKH�WHUPLQDWLRQ�RI�D�
EUHDN��WKH�UHFHLYH�GDWD�),)2�FRQWDLQV�D�VLQJOH�QXOO�FKDUDFWHU��ZKLFK�PXVW�
EH�UHDG�DQG�GLVFDUGHG��7KH�IUDPLQJ�HUURU�ELW�LV�QRW�VHW�IRU�WKLV�FKDUDFWHU��
EXW�LI�RGG�SDULW\�KDV�EHHQ�VHOHFWHG��WKH�3DULW\�(UURU�ELW�LV�VHW�
80�����������
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5HFHLYHG�FKDUDFWHUV�DUH�DVVHPEOHG��FKHFNHG�IRU�HUURUV��DQG�PRYHG�WR�WKH�
UHFHLYH�GDWD�),)2��7KH�XVHU�FDQ�SURJUDP�WKH�(6&&�WR�JHQHUDWH�DQ�
LQWHUUXSW�WR�WKH�&38�RU�WR�UHTXHVW�'0$�WUDQVIHU�ZKHQ�GDWD�LV�UHFHLYHG�

:KHQ�WKH�(6&&�FKDQQHO�JHQHUDWHV�WKH�UHFHLYH�FKDUDFWHU�DYDLODEOH�
LQWHUUXSW�RU�'0$�UHTXHVW�RQ�5HFHLYH��LI�HQDEOHG��DQG�GHSHQGV�RQ�WR7’�
%LW����,I�WKLV�ELW�LV�0��WKH�UHFHLYH�LQWHUUXSW�RU�'0$�UHTXHVW�LV�JHQHUDWHG�
ZKHQ�WKHUH�LV�DW�OHDVW�RQH�FKDUDFWHU�LQ�WKH�),)2��,I�WR7’�%LW���LV�1��WKH�
UHFHLYH�LQWHUUXSW�RU�'0$�UHTXHVW�LV�JHQHUDWHG�ZKHQ�WKHUH�DUH�IRXU�E\WHV�
DYDLODEOH�LQ�WKH�5HFHLYH�),)2��RR0�%LW����WKH�5&$�ELW��LV�VHW�LI�WKHUH�LV�DW�
OHDVW�RQH�E\WH�DYDLODEOH��UHJDUGOHVV�RI�WKH�VWDWXV�RI�WR7’�%LW���

$V\QFKURQRXV�,QLWLDOL]DWLRQ

7KH�LQLWLDOL]DWLRQ�VHTXHQFH�IRU�$V\QFKURQRXV�PRGH�LV�GHVFULEHG�LQ�
7DEOH ����$OO�RI�WKH�(6&&¶V�FKDQQHO�UHJLVWHUV�PXVW�EH�UH�LQLWLDOL]HG�DIWHU�D�
FKDQQHO�RU�KDUGZDUH�UHVHW��)LUVW��WR4�VHOHFWV�WKH�PRGH��WKHQ�WR3�DQG�WR5�
VHOHFW�WKH�YDULRXV�RSWLRQV��$W�WKLV�SRLQW��WKH�RWKHU�UHJLVWHUV�DUH�LQLWLDOL]HG�
DV�QHFHVVDU\��:KHQ�DOO�RI�WKLV�LV�FRPSOHWH��WKH�UHFHLYHU�PD\�EH�HQDEOHG�E\�
VHWWLQJ�WR3�%LW���WR�1�

7DEOH���� �,QLWLDOL]DWLRQ�6HTXHQFH�$V\QFKURQRXV�0RGH

5HJLVWHU %LW�1R� 'HVFULSWLRQ

:5� ���� +DUGZDUH�RU�FKDQQHO�UHVHW
:5� ���� 6HOHFW�$V\QF�0RGH�DQG�WKH�QXPEHU�RI�VWRS�ELWV

���� 6HOHFW�SDULW\
���� 6HOHFW�FORFN�PRGH

:5� ���� 6HOHFW�QXPEHU�RI�UHFHLYH�ELWV�SHU�FKDUDFWHU
� 6HOHFW�$XWR�(QDEOHV�0RGH

:5� ���� 6HOHFW�QXPEHU�RI�ELWV�FKDU�IRU�WUDQVPLWWHU
� 6HOHFW�PRGHP�FRQWURO��576�
80�����������
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&KDUDFWHU�2ULHQWHG�6\QFKURQRXV�0RGHV

7KH�=������=�����
V�(6&&�FKDQQHO�VXSSRUWV�WZR�FKDUDFWHU�RULHQWHG�
V\QFKURQRXV�PRGHV�FDOOHG�0RQRV\QF�DQG�%LV\QF��6HH�=L/2*
V�(6&&�
8VHU�0DQXDO�LI�\RX�DUH�LQWHUHVWHG�LQ�XVLQJ�RQH�RI�WKHVH�PRGHV��7KH�
=������=�����
V�(6&&�FKDQQHO�GRHV�QRW�VXSSRUW�WKH�([WHUQDO�6\QF�
PRGH�GHVFULEHG�LQ�WKDW�PDQXDO��EHFDXVH�LW�GRHV�QRW�KDYH�D�6\QF�SLQ�

%LW�2ULHQWHG�6\QFKURQRXV��6'/&�+'/&��0RGH

6\QFKURQRXV�'DWD�/LQN�&RQWURO�PRGH��6'/&��XVHV�V\QFKURQL]DWLRQ�
FKDUDFWHUV�DV�LQ�FKDUDFWHU�RULHQWHG�V\QFKURQRXV�PRGHV�EXW�LV�D�ELW�
RULHQWHG�SURWRFRO�LQVWHDG�RI�D�E\WH�RULHQWHG�SURWRFRO��7KLV�SURWRFRO�LV�DOVR�
FDOOHG�+LJK�OHYHO�'DWD�/LQN�&RQWURO��+'/&���7KH�6'/&�SURWRFRO�XVHV�
WKH�WHFKQLTXH�RI�0�LQVHUWLRQ�WR�PDNH�DOO�GDWD�WUDQVSDUHQW��$OO�UHIHUHQFHV�WR�
6'/&�LQ�WKLV�PDQXDO�DSSO\�WR�ERWK�6'/&�DQG�+'/&�

7KH�EDVLF�IRUPDW�IRU�6'/&�LV�WKH�IUDPH��)LJXUH �����$�)UDPH�LV�PDUNHG�
DW�WKH�EHJLQQLQJ�DQG�HQG�E\�D�XQLTXH�IODJ�SDWWHUQ��7KH�IODJV�W\SLFDOO\�
HQFORVH�DGGUHVV��FRQWURO��LQIRUPDWLRQ��DQG�IUDPH�FKHFN�ILHOGV��7KHUH�DUH�
PDQ\�GLIIHUHQW�YHUVLRQV�RI�WKH�6'/&�SURWRFRO�DQG�PDQ\�GR�QRW�XVH�DOO�RI�
WKH�ILHOGV�

)LJXUH���� 7\SLFDO�6'/&�0HVVDJH�)RUPDW

)UDPHV�RI�LQIRUPDWLRQ�DUH�HQFORVHG�E\�D�XQLTXH�ELW�SDWWHUQ�FDOOHG�D�IODJ��
7KH�IODJ�FKDUDFWHU�KDV�D�ELW�SDWWHUQ�RI�01111110��7EH���7KLV�VHTXHQFH�RI�
VL[�FRQVHFXWLYH�1V�LV�XQLTXH�EHFDXVH�DOO�GDWD�EHWZHHQ�WKH�RSHQLQJ�DQG�
FORVLQJ�IODJV�LV�SURKLELWHG�IURP�KDYLQJ�PRUH�WKDQ�ILYH�FRQVHFXWLYH�1V��

%HJLQQLQJ�)ODJ
��������
��%LWV

$GGUHVV &RQWURO
,QIRUPDWLRQ
$Q\�1XPEHU

RI�%LWV

)UDPH
&KHFN
���RU���

(QGLQJ�)ODJ
��������
��%LWV

)UDPH

�%LWV
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7KH�WUDQVPLWWHU�JXDUDQWHHV�WKLV�E\�ZDWFKLQJ�WKH�WUDQVPLW�GDWD�VWUHDP�DQG�
LQVHUWLQJ�D�0�DIWHU�ILYH�FRQVHFXWLYH�1V��UHJDUGOHVV�RI�FKDUDFWHU�ERXQGDULHV��
,Q�WXUQ��WKH�UHFHLYHU�VHDUFKHV�WKH�UHFHLYH�GDWD�VWUHDP�IRU�ILYH�FRQVHFXWLYH�
1V�DQG�GHOHWHV�WKH�QH[W�ELW�LI�LW�LV�D�0��%HFDXVH�WKH�6'/&�PRGH�GRHV�QRW�
XVH�FKDUDFWHUV�RI�GHILQHG�OHQJWK��EXW�UDWKHU�ZRUNV�RQ�D�ELW�E\�ELW�EDVLV��WKH�
01111110�IODJ�FDQ�EH�UHFRJQL]HG�DW�DQ\�WLPH��,QVHUWHG�DQG�UHPRYHG�0V�
DUH�QRW�LQFOXGHG�LQ�WKH�&5&�FDOFXODWLRQ��7KH�]HUR�LQVHUWLRQ�DQG�GHOHWLRQ�LV�
FRPSOHWHO\�WUDQVSDUHQW�WR�WKH�XVHU�

%HFDXVH�RI�WKH�0�LQVHUWLRQ�GHOHWLRQ��WKH�DFWXDO�ELW�OHQJWK�RI�D�IUDPH�RQ�WKH�
WUDQVPLVVLRQ�OLQH�PD\�EH�ORQJHU�WKDQ�WKH�QXPEHU�RI�ELWV�SUHVHQWHG�WR�WKH�
+'/&�WUDQVPLWWHU�SOXV�D�&5&�LI�RQH�LV�JHQHUDWHG�

7KH�HQGLQJ�IODJ�LQGLFDWHV�WR�WKH�UHFHLYLQJ�VWDWLRQ�WKDW�WKH����RU����ELWV�MXVW�
UHFHLYHG�FRQVWLWXWH�WKH�IUDPH�FKHFN��&5&��DOVR�UHIHUUHG�WR�DV�)&6�RU�
)UDPH�&KHFN�6HTXHQFH���7KH�HQGLQJ�IODJ�FDQ�EH�IROORZHG�E\�DQRWKHU�
IODJ��RU�DQ�LGOH��,Q�VRPH�6'/&�SURWRFROV��D�VLQJOH�IODJ�PD\�
VLPXOWDQHRXVO\�EH�WKH�HQGLQJ�IODJ�RI�WKH�ILUVW�IUDPH�DQG�WKH�EHJLQQLQJ�IODJ�
RI�WKH�QH[W�IUDPH�

7KH�(6&&�FKDQQHO�FDQ�EH�SURJUDPPHG�WR�FKHFN�DQ���ELW�DGGUHVV�ILHOG�
WKDW�GLUHFWO\�IROORZV�WKH�EHJLQQLQJ�)ODJ��IRU�D�SURJUDPPHG�YDOXH��/RQJHU�
DGGUHVVHV�PXVW�EH�FKHFNHG�E\�VRIWZDUH�

7KH�FRQWURO�ILHOG�RI�D�6'/&�IUDPH�LV�W\SLFDOO\���ELWV��EXW�FDQ�EH�DQ\�
OHQJWK��7KH�FRQWURO�ILHOG�LV�WUDQVSDUHQW�WR�WKH�(6&&�FKDQQHO�DQG�LV�WUHDWHG�
DV�QRUPDO�GDWD�E\�WKH�WUDQVPLW�DQG�UHFHLYH�ORJLF�

7KH�LQIRUPDWLRQ�ILHOG�LV�QRW�UHVWULFWHG�LQ�IRUPDW�RU�FRQWHQW�DQG�FDQ�EH�RI�
DQ\�UHDVRQDEOH�OHQJWK��LQFOXGLQJ�0���7KH�5HVLGXH�&RGH�IHDWXUH�SURYLGHV�D�
PHFKDQLVP�WR�UHSRUW�DQ\�QXPEHU�RI�ELWV�DW�WKH�HQG�RI�WKH�IUDPH�WKDW�GR�QRW�
PDNH�XS�D�IXOO�FKDUDFWHU��7KLV�IHDWXUH�DOORZV�IRU�WKH�GDWD�ILHOG�WR�EH�DQ�
DUELWUDU\�QXPEHU�RI�ELWV�ORQJ�

7KH�IUDPH�FKHFN�ILHOG�LV�XVHG�WR�GHWHFW�HUURUV�LQ�WKH�UHFHLYHG�DGGUHVV��
FRQWURO�DQG�LQIRUPDWLRQ�ILHOGV��7KH�PHWKRG�XVHG�WR�YHULI\�WKDW�WKH�
UHFHLYHG�GDWD�PDWFKHV�WKH�WUDQVPLWWHG�GDWD��LV�FDOOHG�D�&\FOLF�5HGXQGDQF\�
&KHFN��&5&���7KH�(6&&�FKDQQHO�FDQ�VHOHFW�IURP�DPRQJ�VHYHUDO�&5&�
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SRO\QRPLDOV��EXW�LQ�6'/&�PRGH�RQO\�WKH����ELW�&5&�&&,77�SRO\QRPLDO�
DQG�WKH����ELW�&&,77�SRO\QRPLDOV�DUH�XVHG�

7KHUH�LV�RQH�RWKHU�XQLTXH�ELW�SDWWHUQ�LQ�6'/&�PRGH�EHVLGHV�WKH�IODJ�
VHTXHQFH��WKH�$ERUW�RU�(QG�RI�3ROO��(23��VHTXHQFH��$Q�$ERUW�LV�D�
VHTXHQFH�RI�VHYHQ�WR�WKLUWHHQ�FRQVHFXWLYH�1V�DQG�LV�XVHG�WR�VLJQDO�WKH�
SUHPDWXUH�WHUPLQDWLRQ�RI�D�IUDPH��7KH�(23�LV�D�0�IROORZHG�E\�VHYHQ�1V��
DQG�LV�XVHG�LQ�ORRS�DSSOLFDWLRQV�DV�D�VLJQDO�WR�D�VHFRQGDU\�VWDWLRQ�WKDW�LW�
PD\�EHJLQ�WUDQVPLVVLRQ�

6'/&�PRGH�LV�VHOHFWHG�E\�VHWWLQJ�%LWV������RI�WR4�WR�1000��,Q�DGGLWLRQ��
WKH�IODJ�VHTXHQFH�PXVW�EH�ZULWWHQ�WR�WR7��$GGLWLRQDO�FRQWURO�ELWV�IRU�
6'/&�PRGH�DUH�ORFDWHG�LQ�WR10�DQG�WR7’�

6'/&�7UDQVPLW

,Q�6'/&�PRGH��WKH�WUDQVPLWWHU�PRYHV�FKDUDFWHUV�IURP�WKH�IRXU�E\WH�
WUDQVPLW�),)2�WR�WKH�7UDQVPLW�6KLIW�UHJLVWHU��WKURXJK�WKH�]HUR�LQVHUWHU�DQG�
RXW�WR�WKH�7['�SLQ��7KH�LQVHUWLRQ�RI�0V�LV�FRPSOHWHO\�WUDQVSDUHQW�WR�WKH�
XVHU��=HUR�LQVHUWLRQ�LV�GRQH�WR�DOO�WUDQVPLWWHG�FKDUDFWHUV�H[FHSW�WKH�)ODJ�
$ERUW�DQG�,'/(�VHTXHQFHV�

$Q�6'/&�IUDPH�PXVW�KDYH�WKH�01111110��7EH��IODJ�VHTXHQFH�
WUDQVPLWWHG�EHIRUH�WKH�GDWD��7KLV�SURFHVV�LV�DFFRPSOLVKHG�E\�
SURJUDPPLQJ�WR7�ZLWK�7EH�DV�SDUW�RI�WKH�GHYLFH�LQLWLDOL]DWLRQ��HQDEOLQJ�
WKH�WUDQVPLWWHU��DQG�WKHQ�ZULWLQJ�GDWD��,I�WKH�(6&&�FKDQQHO�LV�SURJUDPPHG�
WR�VHQG�0DUN�,GOH��WR10�%LW���LV�1���VSHFLDO�FRQVLGHUDWLRQ�PXVW�EH�WDNHQ�
WR�WUDQVPLW�WKH�RSHQLQJ�IODJ��2UGLQDULO\��LW�LV�QHFHVVDU\�WR�UHVHW�WKH�WR10�
%LW���WR�IODJ�,GOH��ZDLW�WKH�OHQJWK�RI�WLPH�UHTXLUHG�WR�WUDQVPLW�HLJKW�ELWV��
DQG�WKHQ�ZULWH�GDWD�WR�WKH�WUDQVPLWWHU��,W�LV�QHFHVVDU\�WR�ZDLW�WKH�OHQJWK�RI�
WLPH�UHTXLUHG�WR�WUDQVPLW�HLJKW�ELWV�EHIRUH�ZULWLQJ�GDWD�EHFDXVH�1V�DUH�
WUDQVPLWWHG�HLJKW�DW�D�WLPH�DQG�DOO�HLJKW�PXVW�OHDYH�WKH�7UDQVPLW�6KLIW�
UHJLVWHU�EHIRUH�D�IODJ�LV�ORDGHG�

7KH�QXPEHU�RI�ELWV�SHU�WUDQVPLWWHG�FKDUDFWHU�LV�FRQWUROOHG�E\�WR5�%LWV�
�����RI�DQG�WKH�ZD\�WKH�GDWD�LV�IRUPDWWHG�ZLWKLQ�WKH�WUDQVPLW�EXIIHU��7KH�
80�����������
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ELWV�LQ�WR5�DOORZ�WKH�RSWLRQ�RI�ILYH��VL[��VHYHQ��RU�HLJKW�ELWV�SHU�FKDUDFWHU��
,Q�DOO�FDVHV��WKH�GDWD�PXVW�EH�ULJKW�MXVWLILHG��ZLWK�WKH�XQXVHG�ELWV�EHLQJ�
LJQRUHG��H[FHSW�LQ�WKH�FDVH�RI�ILYH�ELWV�SHU�FKDUDFWHU��:KHQ�ILYH�ELWV�SHU�
FKDUDFWHU�DUH�VHOHFWHG��WKH�GDWD�PD\�EH�IRUPDWWHG�EHIRUH�EHLQJ�ZULWWHQ�WR�
WKH�WUDQVPLW�EXIIHU��7KLV�SURFHGXUH�DOORZV�WUDQVPLVVLRQ�RI�RQH�WR�ILYH�ELWV�
SHU�FKDUDFWHU��DV�GHVFULEHG�LQ�7DEOH ���

$Q�DGGLWLRQDO�ELW��FDUU\LQJ�SDULW\�LQIRUPDWLRQ��LV�DXWRPDWLFDOO\�DSSHQGHG�
WR�HYHU\�WUDQVPLWWHG�FKDUDFWHU�E\�VHWWLQJ�WR4�%LW���WR�1��7KLV�ELW�LV�VHQW�LQ�
DGGLWLRQ�WR�WKH�QXPEHU�RI�ELWV�VSHFLILHG�LQ�WR4�RU�E\�WKH�GDWD�IRUPDW��7KH�
SDULW\�VHQVH�LV�VHOHFWHG�E\�WR4�%LW���

7KH�(6&&�FKDQQHO�WUDQVPLWV�DGGUHVV�DQG�FRQWURO�ILHOGV�DV�QRUPDO�GDWD�
DQG�GRHV�QRW�DXWRPDWLFDOO\�VHQG�DQ\�DGGUHVV�RU�FRQWURO�LQIRUPDWLRQ��7KH�
YDOXH�SURJUDPPHG�LQWR�WR6�FDQ�EH�XVHG�E\�WKH�UHFHLYHU�WR�FRPSDUH�WKH�
RQH�DGGUHVV�E\WH�LQ�WKH�UHFHLYHG�IUDPH��LI�DGGUHVV�VHDUFK�PRGH�LV�
HQDEOHG���WR6�LV�QRW�XVHG�E\�WKH�WUDQVPLWWHU��7KH�DGGUHVV�LV�ZULWWHQ�WR�WKH�
WUDQVPLWWHU�DV�WKH�ILUVW�E\WHV�RI�GDWD�LQ�WKH�IUDPH�

7KH�LQIRUPDWLRQ�ILHOG�FDQ�EH�DQ\�QXPEHU�RI�FKDUDFWHUV�ORQJ��7KH�
WUDQVPLWWHU�FDQ�LQWHUUXSW�WKH�&38�ZKHQ�WKH�HQWU\�ORFDWLRQ�RI�WKH�7UDQVPLW�
),)2�LV�HPSW\�RU�ZKHQ�WKH�7UDQVPLW�),)2�LV�FRPSOHWHO\�HPSW\��2U��WKH�
(6&&�FKDQQHO�FDQ�LVVXH�D�'0$�UHTXHVW�ZKHQ�WKH�HQWU\�ORFDWLRQ�RI�WKH�
7UDQVPLW�),)2�LV�HPSW\�RU�ZKHQ�WKH�7UDQVPLW�),)2�LV�FRPSOHWHO\�HPSW\��
RR0�%LW����7%(���LV�VHW�ZKHQ�WKH�HQWU\�ORFDWLRQ�LV�HPSW\�

7KH�FKDUDFWHU�OHQJWK�PD\�EH�FKDQJHG�RQ�WKH�IO\��EXW�WKH�GHVLUHG�OHQJWK�
PXVW�EH�VHOHFWHG�EHIRUH�WKH�FKDUDFWHU�LV�ORDGHG�LQWR�WKH�7UDQVPLW�6KLIW�
UHJLVWHU�IURP�WKH�WUDQVPLW�GDWD�),)2��7KH�HDVLHVW�ZD\�WR�HQVXUH�WKLV�LV�WR�
ZULWH�WR�WR5�WR�FKDQJH�WKH�FKDUDFWHU�OHQJWK�EHIRUH�ZULWLQJ�WKH�GDWD�WR�WKH�
WUDQVPLW�),)2��1RWH�WKDW�DOWKRXJK�WKH�IUDPHV�FDQ�EH�DQ\�OHQJWK��PRVW�
SURWRFROV�VSHFLI\�WKH�DGGUHVV�FRQWURO�ILHOG�DV���ELW�ILHOGV��7KH�UHFHLYHU�
FKHFNV�WKH�DGGUHVV�ILHOG�DV���ELW��LI�DGGUHVV�VHDUFK�PRGH�LV�HQDEOHG�

2QO\�&5&�&&,77�SRO\QRPLDOV�DUH�XVHG�LQ�6'/&�PRGH��7KLV�LV�VHOHFWHG�
E\�VHWWLQJ�WR5�%LW���WR�0��7KLV�ELW�FRQWUROV�WKH�VHOHFWLRQ�IRU�ERWK�WKH�
WUDQVPLWWHU�DQG�UHFHLYHU��7KH�LQLWLDO�VWDWH�RI�WKH�JHQHUDWRU�DQG�FKHFNHU�LV�
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FRQWUROOHG�E\�WR10�%LW����7KLV�ELW�PXVW�EH�1�VR�WKDW�ERWK�WKH�JHQHUDWRU�DQG�
FKHFNHU�KDYH�DQ�LQLWLDO�YDOXH�RI�DOO�1V�

6RIWZDUH�FDQ�SUHVHW�WKH�&5&�JHQHUDWRU�E\�LVVXLQJ�WKH�5HVHW�7[�&5&�
FRPPDQG��ZKLFK�LV�HQFRGHG�LQ�WR0�%LWV�������7KLV�FRPPDQG�PXVW�EH�
LVVXHG�ZKLOH�WKH�WUDQVPLWWHU�LV�HQDEOHG�DQG�LGOLQJ��,I�WKH�&5&�LV�XVHG��WKH�
WUDQVPLW�&5&�JHQHUDWRU�LV�HQDEOHG�E\�VHWWLQJ�WR5�%LW���WR�1��7KH�&5&�LV�
FDOFXODWHG�RQ�DOO�FKDUDFWHUV�EHWZHHQ�RSHQLQJ�DQG�FORVLQJ�IODJV��VR�WKLV�ELW�
LV�1�DW�LQLWLDOL]DWLRQ�DQG�QHYHU�FKDQJHG��:KHQ�WR7’�%LW���LV�1��WKH�$XWR�
(20�/DWFK�UHVHW�PRGH�LV�(QDEOHG��DQG�WKH�&5&�JHQHUDWRU�LV�UHVHW�
DXWRPDWLFDOO\�

(QDEOLQJ�WKH�&5&�JHQHUDWRU�LV�QRW�VXIILFLHQW�WR�FRQWURO�WKH�WUDQVPLVVLRQ�
RI�WKH�&5&��7KLV�IXQFWLRQ�LV�FRQWUROOHG�E\�WKH�7[�8QGHUUXQ�(20�ELW��
ZKLFK�PD\�EH�UHVHW�E\�WKH�VRIWZDUH�DQG�VHW�E\�WKH�(6&&��:KHQ�WR7’�%LW�
��LV�1��WKH�$XWR�(20�5HVHW�PRGH�LV�(QDEOHG��DQG�WKH�7[�8QGHUUXQ�(20�
/DWFK�LV�UHVHW�DXWRPDWLFDOO\�

$�IUDPH�LV�WHUPLQDWHG�ZLWK�D�&5&�DQG�D�IODJ��EXW�WKH�(6&&�FKDQQHO�PD\�
EH�SURJUDPPHG�WR�VHQG�DQ�$ERUW�DQG�D�IODJ�LQ�SODFH�RI�WKH�&5&��7KLV�
RSWLRQ�DOORZV�WKH�(6&&�WR�DERUW�D�IUDPH�WUDQVPLVVLRQ�LQ�SURJUHVV�LI�WKH�
WUDQVPLWWHU�LV�DOORZHG�WR�XQGHUUXQ��7KLV�FRQGLWLRQ�LV�FRQWUROOHG�E\�WR10�
%LW����$ERUW�)ODJ�RQ�8QGHUUXQ���:KHQ�WKLV�ELW�LV�1��WKH�WUDQVPLWWHU�VHQGV�
DQ�$ERUW�LQ�SODFH�RI�WKH�&5&�ZKHQ�DQ�XQGHUUXQ�RFFXUV��7KH�IUDPH�LV�
WHUPLQDWHG�ZLWK�D�&5&�DQG�D�IODJ�LI�WKLV�ELW�LV�0�

7KH�(6&&�FKDQQHO�FDQ�DOVR�VHQG�DQ�$ERUW�EHFDXVH�RI�D�FRPPDQG�IURP�
WKH�SURFHVVRU��:KHQ�WKH�6HQG�$ERUW�FRPPDQG�LV�LVVXHG�LQ�WR0��WKH�
WUDQVPLWWHU�VHQGV�HLJKW�FRQVHFXWLYH�1V�DQG�WKHQ�JRHV�,GOH��%HFDXVH�XS�WR�
ILYH�FRQVHFXWLYH�1V�PD\�EH�VHQW�SULRU�WR�WKH�FRPPDQG�EHLQJ�LVVXHG��D�
6HQG�$ERUW�FDXVHV�D�VHTXHQFH�RI�IURP�HLJKW�WR�WKLUWHHQ�1V�WR�EH�
WUDQVPLWWHG��7KH�Send Abort�FRPPDQG�DOVR�FOHDUV�WKH�WUDQVPLW�GDWD�
),)2�

:KHQ�WUDQVPLWWLQJ�LQ�6'/&�PRGH��DOO�GDWD�SDVVHV�WKURXJK�WKH�0�LQVHUWHU��
ZKLFK�DGGV�D�GHOD\�WKH�OHQJWK�RI�WLPH�UHTXLUHG�WR�WUDQVPLW�ILYH�ELWV�
EHWZHHQ�WKH�7UDQVPLW�6KLIW�UHJLVWHU�DQG�WKH�7['�SLQ�
80�����������
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:KHQ�WKH�WUDQVPLWWHU�XQGHUUXQV��ERWK�WKH�7UDQVPLW�),)2�DQG�WKH�
7UDQVPLW�6KLIW�UHJLVWHU�DUH�HPSW\���WKH�VWDWH�RI�WKH�7[�8QGHUUXQ�(20�ELW�
GHWHUPLQHV�WKH�DFWLRQ�WDNHQ�E\�WKH�(6&&�FKDQQHO�

,I�WKH�7[�8QGHUUXQ�(20�ELW�LV�1�ZKHQ�WKH�XQGHUUXQ�RFFXUV��WKH�
WUDQVPLWWHU�VHQGV�IODJV�ZLWKRXW�VHQGLQJ�WKH�&5&��,I�WKLV�ELW�LV�0�ZKHQ�WKH�
XQGHUUXQ�RFFXUV��WKH�WUDQVPLWWHU�VHQGV�HLWKHU�WKH�DFFXPXODWHG�&5&�
IROORZHG�E\�IODJV��RU�DQ�DERUW�IROORZHG�E\�IODJV��GHSHQGLQJ�RQ�WKH�VWDWH�RI�
WKH�$ERUW�)ODJ�RQ�8QGHUUXQ�ELW��WR10�%LW����7DEOH ����VXPPDUL]HV�WKH�
(6&&�DFWLRQV�WDNHQ�RQ�7[�XQGHUUXQ�

7KH�5HVHW�7[�8QGHUUXQ�(20�/DWFK�FRPPDQG�LV�HQFRGHG�LQ�WR0�%LWV�
�����

7KH�(6&&�FKDQQHO�VHWV�WKH�7[�8QGHUUXQ�(20�ODWFK�ZKHQ�D�&5&�RU�DERUW�
LV�ORDGHG�LQWR�WKH�VKLIW�UHJLVWHU�IRU�WUDQVPLVVLRQ��7KLV�HYHQW�FDQ�FDXVH�DQ�
LQWHUUXSW��DQG�WKH�VWDWXV�RI�WKH�7[�8QGHUUXQ�(20�ODWFK�FDQ�EH�UHDG�LQ�
RR0�

7KH�7[�8QGHUUXQ�(20�ODWFK�FDQ�EH�UHVHW�E\�WKH�VRIWZDUH�YLD�D�FRPPDQG�
HQFRGHG�LQ�WR0�%LWV�������7KH�UHVHW�FDQ�DOVR�EH�DFFRPSOLVKHG�E\�VHWWLQJ�
WR7’�%LW���IRU�$XWR�(20�5HVHW�PRGH�HQDEOHG��1���)RU�WUDQVPLVVLRQ�RI�
WKH�&5&�DW�WKH�HQG�RI�D�IUDPH��WKLV�FRPPDQG�PXVW�EH�LVVXHG�DIWHU�WKH�ILUVW�
FKDUDFWHU�LV�ZULWWHQ�WR�WKH�(6&&�FKDQQHO�EXW�EHIRUH�WKH�WUDQVPLWWHU�
XQGHUUXQV�DIWHU�WKH�ODVW�FKDUDFWHU�ZULWWHQ�WR�WKH�(6&&�FKDQQHO��7KH�
FRPPDQG�LV�LVVXHG�LPPHGLDWHO\�DIWHU�WKH�ILUVW�FKDUDFWHU�LV�ZULWWHQ�WR�WKH�
(6&&�FKDQQHO�VR�WKDW�WKH�$ERUW�RU�&5&�LV�VHQW�LI�DQ�XQGHUUXQ�RFFXUV��
WR10�%LW����$ERUW�)ODJ�RQ�8QGHUUXQ��LV�1�DW�WKH�VDPH�WLPH�DV�WKH�7[�

Table 0-1. (6&&�$FWLRQ�7DNHQ�RQ�7[�8QGHUUXQ

7[�8QGHUUXQ�(20�/DWFK�%LW
$ERUW�
)ODJ $FWLRQ�7DNHQ�E\�(6&&�RQ�7[�8QGHUUXQ

� � 6HQGV�&5&�IROORZHG�E\�IODJ
� � 6HQGV�$ERUW�IROORZHG�E\�IODJ
� ; 6HQGV�IODJ
80�����������
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8QGHUUXQ�(20�ELW�LV�UHVHW�VR�WKDW�DQ�Abort�FRPPDQG�LV�VHQW�LI�WKH�
WUDQVPLWWHU�XQGHUUXQV��7KH�ELW�LV�WKHQ�0�QHDU�WKH�HQG�RI�WKH�IUDPH�WR�DOORZ�
WUDQVPLVVLRQ�RI�WKH�&5&�

,Q�WKLV�SDUDJUDSK�WKH�WHUP�&RPSOHWHO\�6HQW�LV�GHILQHG�DV�VKLIWHG�RXW�RI�WKH�
7UDQVPLW�6KLIW�UHJLVWHU��QRW�VKLIWHG�RXW�RI�WKH�0�LQVHUWHU��ZKLFK�LV�DQ�
DGGLWLRQDO�GHOD\�IRU�WKH�OHQJWK�RI�WLPH�UHTXLUHG�WR�WUDQVPLW�ILYH�ELWV��,Q�
6'/&�PRGH��LI�WKH�WUDQVPLWWHU�LV�GLVDEOHG�GXULQJ�WUDQVPLVVLRQ�RI�D�
FKDUDFWHU��WKDW�FKDUDFWHU�LV�&RPSOHWHO\�6HQW��7KLV�FRQGLWLRQ�DSSOLHV�WR�
ERWK�GDWD�DQG�IODJV��+RZHYHU��LI�WKH�WUDQVPLWWHU�LV�GLVDEOHG�GXULQJ�WKH�
WUDQVPLVVLRQ�RI�WKH�&5&��WKH����ELW�WUDQVPLVVLRQ�LV�FRPSOHWHG��7KH�
UHPDLQLQJ�ELWV�DUH�IURP�WKH�)ODJ�UHJLVWHU�UDWKHU�WKDQ�WKH�UHPDLQGHU�RI�WKH�
&5&��UHVXOWLQJ�LQ�D�&5&�HUURU�

7KH�LQLWLDOL]DWLRQ�VHTXHQFH�IRU�WKH�WUDQVPLWWHU�LQ�6'/&�PRGH�LV�DV�
IROORZV�

�� WR4�VHOHFWV�WKH�PRGH�

�� WR10�PRGLILHV�LW�LI�QHFHVVDU\�

�� WR7�SURJUDPV�WKH�IODJ�

�� WR3�DQG�WR5�VHOHFW�YDULRXV�RSWLRQV�

7KH�RWKHU�UHJLVWHUV�FDQ�QRZ�EH�LQLWLDOL]HG�DV�QHFHVVDU\��:KHQ�FRPSOHWH��
WKH�WUDQVPLWWHU�LV�HQDEOHG�E\�VHWWLQJ�WR5�%LW���WR�1��7KH�&5&�JHQHUDWRU�
PD\�QRZ�EH�LQLWLDOL]HG�E\�LVVXLQJ�WKH�5HVHW�7[�&5&�*HQHUDWRU�FRPPDQG�
LQ�WR0��%LWV������DUH�10��

0RGHP�&RQWURO�6LJQDOV�IRU�6'/&�7UDQVPLVVLRQ

7KHUH�DUH�WZR�PRGHP�FRQWURO�VLJQDOV�DVVRFLDWHG�ZLWK�WKH�WUDQVPLWWHU��7KH�
576�SLQ�LV�DQ�RXWSXW�WKDW�FDUULHV�WKH�LQYHUWHG�VWDWH�RI�WKH�576�ELW��WR5�%LW�
����7KH�&76�SLQ�LV�DQ�LQSXW�WR�WKH�&76�ELW�LQ�RR0��%LW�����+RZHYHU��LI�
$XWR�(QDEOHV�PRGH�LV�VHOHFWHG��WKLV�SLQ�EHFRPHV�DQ�HQDEOH�IRU�WKH�
WUDQVPLWWHU��,I�$XWR�(QDEOHV�LV�2Q�DQG�WKH�&76�SLQ�LV�+LJK��WKH�WUDQVPLWWHU�
LV�GLVDEOHG��7KH�WUDQVPLWWHU�LV�HQDEOHG�LI�WKH�&76�SLQ�LV�/RZ�
80�����������
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+'/&�7;�(QKDQFHPHQWV

7KH�7UDQVPLW�),)2��7KH�(6&&�KDV�D�IRXU�E\WH�GHHS�7UDQVPLW�),)2��
7KHUH�DUH�WZR�PRGHV�RI�RSHUDWLRQ�IRU�WKH�WUDQVPLW�LQWHUUXSW�DQG�'0$�
UHTXHVW��RQH�RI�ZKLFK�LV�VHOHFWHG�E\�WR7’�%LW���

7KH�(6&&�VHWV�WR7’�%LW���WR�1�GXULQJ�D�KDUGZDUH�RU�VRIWZDUH�UHVHW��,Q�
WKLV�PRGH��WKH�(6&&�JHQHUDWHV�WKH�7UDQVPLW�%XIIHU�(PSW\�LQWHUUXSW�RU�
'0$�7UDQVPLW�5HTXHVW�ZKHQ�WKH�7UDQVPLW�),)2�LV�FRPSOHWHO\�HPSW\��
,QWHUUXSW�GULYHQ�V\VWHPV�FDQ�PD[LPL]H�HIILFLHQF\�E\�ZULWLQJ�IRXU�E\WHV�
IRU�HDFK�HQWU\�LQWR�WKH�7UDQVPLW�,QWHUUXSW�6HUYLFH�5RXWLQH��TISR���ILOOLQJ�
WKH�7UDQVPLW�),)2�ZLWKRXW�KDYLQJ�WR�FKHFN�DQ\�VWDWXV�ELWV��'0$�GULYHQ�
V\VWHPV�FDQ�XVH�WKLV�PRGH�WR�UHDVVHUW�WKH�'0$�UHTXHVW�IRU�PRUH�GDWD�DIWHU�
WKH�ILUVW�E\WH�ZULWWHQ�WR�WKH�),)2�LV�ORDGHG�WR�WKH�7UDQVPLW�6KLIW�UHJLVWHU��
&RQVHTXHQWO\��DQ\�VXEVHTXHQW�UHDVVHUWLRQ�DOORZV�WKH�'0$�VXIILFLHQW�WLPH�
WR�GHWHFW�WKH�+LJK�WR�/RZ�HGJH�

,I�WR7’�%LW���LV�0��WKH�WUDQVPLW�EXIIHU�HPSW\�LQWHUUXSW�RU�'0$�UHTXHVW�LV�
JHQHUDWHG�ZKHQ�WKH�HQWU\�ORFDWLRQ�RI�WKH�),)2�LV�HPSW\��7KHUHIRUH��LI�
PRUH�WKDQ�RQH�E\WH�LV�UHTXLUHG�WR�ILOO�WKH�),)2��WKH�(6&&�FKDQQHO�
JHQHUDWHV�'0$�UHTXHVWV�XQWLO�WKH�),)2�LV�ILOOHG��7KH�WUDQVPLW�'0$�
UHTXHVW�JRHV�,QDFWLYH�DIWHU�HDFK�GDWD�WUDQVIHU��WKHQ�JRHV�$FWLYH�DJDLQ�DQG��
FRQVHTXHQWO\��JHQHUDWHV�D�+LJK�WR�/RZ�HGJH�IRU�HDFK�E\WH��(GJH�
WULJJHUHG�'0$�PXVW�EH�HQDEOHG�EHIRUH�WKH�WUDQVPLW�'0$�IXQFWLRQ�LV�
HQDEOHG�LQ�WKH�(6&&�WR�JXDUDQWHH�WKDW�WKH�(6&&�GRHV�QRW�JHQHUDWH�WKH�
HGJH�EHIRUH�WKH�'0$�LV�UHDG\�

&5&�7DNHV�3ULRULW\�2YHU�'DWD��$IWHU�DQ�8QGHUUXQ�(20��(QG�RI�
PHVVDJH��LQWHUUXSW�RFFXUV��WKH�(6&&�DFFHSWV�WKH�GDWD�IRU�WKH�QH[W�SDFNHW�
ZLWKRXW�FROODSVLQJ�WKH�SDFNHW��,I�GDWD�LV�ZULWWHQ�EHIRUH�WKH�7[�LQWHUUXSW��
EXW�DIWHU�WKH�WUDQVPLWWHU�KDV�ORDGHG�WKH�FORVLQJ�)ODJ�LQWR�WKH�7[�VKLIW�
UHJLVWHU��RR0�%LW����7%(��LV�QRW�VHW��HYHQ�LI�WKH��QG�7;,3�LV�JXDUDQWHHG�WR�
VHW�ZKHQ�WKH�IODJ�V\QF�SDWWHUQ�LV�ORDGHG�LQWR�WKH�7UDQVPLW�6KLIW�UHJLVWHU��
)RU�WKH�GHWDLOHG�WLPLQJ�RQ�WKLV��UHIHU�WR�)LJXUH ���DQG�)LJXUH ����,W�LV�QRW�
QHFHVVDU\�WR�ZDLW�IRU�WKH��QG�7;,3�ELW�WR�VHW�EHIRUH�ZULWLQJ�GDWD�IRU�WKH�
QH[W�SDFNHW��UHGXFLQJ�RYHUKHDG�
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$XWR�(20�5HVHW��:5�
�%LW�����$V�GHVFULEHG�SUHYLRXVO\��WKH�7[�
8QGHUUXQ�(20�/DWFK�PXVW�EH�UHVHW�EHIRUH�WKH�7UDQVPLW�6KLIW�UHJLVWHU�
FRPSOHWHV�VKLIWLQJ�RXW�WKH�ODVW�FKDUDFWHU�RI�D�IUDPH��EXW�DIWHU�WKH�ILUVW�
FKDUDFWHU�KDV�EHHQ�ZULWWHQ��7KH�&38�LVVXHV�WKH�5HVHW�7[�8QGHUUXQ�(20�
/DWFK�FRPPDQG��7KH�RWKHU�PHWKRG�LV�E\�VHWWLQJ�WR7’�%LW����HQDEOLQJ�WKH�
$XWRPDWLF�(20�/DWFK�5HVHW�IHDWXUH��6HWWLQJ�WKLV�ELW�WR�1�HOLPLQDWHV�WKH�
QHHG�IRU�WKH�&38�FRPPDQG��,Q�WKLV�PRGH��WKH�&5&�JHQHUDWRU�LV�
DXWRPDWLFDOO\�UHVHW�DW�WKH�VWDUW�RI�HYHU\�SDFNHW��,W�LV�QRW�QHFHVVDU\�WR�UHVHW�
WKH�&5&�JHQHUDWRU�SULRU�WR�ZULWLQJ�GDWD�LQWR�WKH�(6&&��7KLV�IHDWXUH�LV�
SDUWLFXODUO\�YDOXDEOH�WR�D�'0$�GULYHQ�V\VWHP�ZKHUHLQ�LVVXLQJ�&38�
FRPPDQGV�ZKLOH�WKH�'0$�LV�WUDQVIHUULQJ�GDWD�LV�GLIILFXOW��$OVR��WKLV�
IHDWXUH�LV�YHU\�XVHIXO�LI�WKH�GDWD�UDWH�LV�YHU\�KLJK�DQG�WKH�&38�PD\�QRW�EH�
DEOH�WR�LVVXH�WKH�FRPPDQG�DW�WKH�FRUUHFW�WLPH�

$XWR�7[�)ODJ��:5�
�%LW�����'XULQJ�LGOH�WLPH�EHWZHHQ�IUDPHV��WKH�
WUDQVPLWWHU�VHQGV�FRQWLQXRXV�IODJV��EXW�WKH�(6&&�FDQ�VHQG�0DUN�,GOH�
XQGHU�SURJUDP�FRQWURO��%\�VHWWLQJ�WKH�0DUN�)ODJ�LGOH�ELW��WR10�%LW����WR�
1��WKH�WUDQVPLWWHU�VHQGV�FRQWLQXRXV�1V�LQ�SODFH�RI�WKH�,GOH�IODJV��7KH�
FORVLQJ�IODJ�LV�DOZD\V�WUDQVPLWWHG�HYHQ�ZKHQ�WKLV�PRGH�LV�VHOHFWHG��,I�
WR7'�%LW���LV�1��DQ�RSHQLQJ�IODJ�LV�WUDQVPLWWHG�DXWRPDWLFDOO\�DQG�LW�LV�QRW�
QHFHVVDU\�IRU�WKH�&38�WR�WXUQ�WKH�0DUN�,GOH�IHDWXUH�2Q�DQG�2II�EHWZHHQ�
IUDPHV�

:KHQ�WKLV�PRGH�LQ�QRW�LQ�HIIHFW��WR7'�%LW���LV�0���WKH�0DUN�)ODJ�
,GOH�ELW�LV�FOHDUHG�WR�0��DOORZLQJ�D�IODJ�WR�EH�WUDQVPLWWHG�EHIRUH�
GDWD�LV�ZULWWHQ�WR�WKH�WUDQVPLW�EXIIHU��([HUFLVH�FDUH�ZKHQ�
SHUIRUPLQJ�WKLV�SURFHGXUH�EHFDXVH�WKH�FRQWLQXRXV�1V�DUH�
WUDQVPLWWHG�HLJKW�DW�D�WLPH�DQG�DOO�HLJKW�PXVW�OHDYH�WKH�7UDQVPLW�
6KLIW�UHJLVWHU��7KLV�SURFHGXUH�DOORZV�D�IODJ�WR�EH�ORDGHG�LQWR�WKH�
7UDQVPLW�6KLIW�UHJLVWHU�EHIRUH�WKH�ILUVW�GDWD�LV�ZULWWHQ�WR�WKH�
7UDQVPLW�),)2�

$XWR�576�'HDFWLYDWLRQ��:5�
�%LW�����6RPH�DSSOLFDWLRQV�UHTXLUH�
WRJJOLQJ�WKH�PRGHP�VLJQDO�WR�LQGLFDWH�WKH�HQG�RI�WKH�SDFNHW�

1RWH�
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,I�WKLV�IHDWXUH�LV�HQDEOHG�E\�VHWWLQJ�WR7’�%LW����DQG�ZKHQ�WR5�%LW���LV�
UHVHW�GXULQJ�WKH�WUDQVPLVVLRQ�RI�D�6'/&�IUDPH��WKH�GHDVVHUWLRQ�RI�WKH�576�
SLQ�LV�GHOD\HG�XQWLO�WKH�ODVW�ELW�RI�WKH�FORVLQJ�IODJ�FOHDUV�WKH�7['�SLQ��7KH�
576�SLQ�LV�GH�DVVHUWHG�DIWHU�WKH�ULVLQJ�HGJH�RI�WKH�WUDQVPLW�FORFN�F\FOH�RQ�
ZKLFK�WKH�ODVW�ELW�RI�WKH�FORVLQJ�IODJ�LV�WUDQVPLWWHG��7KLV�DFWLRQ�LPSOLHV�
WKDW�WKH�(6&&�LV�SURJUDPPHG�IRU�)ODJ�RQ�8QGHUUXQ��WR10�%LW���LV�1��IRU�
WKH�576�SLQ�WR�GH�DVVHUW�DW�WKH�HQG�RI�WKH�IUDPH���2WKHUZLVH��WKH�
GHDVVHUWLRQ�RFFXUV�ZKHQ�WKH�QH[W�IODJ�LV�WUDQVPLWWHG���7KLV�IHDWXUH�ZRUNV�
LQGHSHQGHQWO\�RI�WKH�SURJUDPPHG�7UDQVPLWWHU�,GOH�VWDWH��,Q�6\QFKURQRXV�
PRGHV�RWKHU�WKDQ�6'/&��WKH�576�SLQ�LPPHGLDWHO\�IROORZV�WKH�VWDWH�
SURJUDPPHG�LQWR�WR5�%LW����,I�WKH�576�SLQ�LV�FRQQHFWHG�WR�&76�RU�'&'��
LW�FDQ�EH�XVHG�WR�JHQHUDWH�DQ�H[WHUQDO�VWDWXV�LQWHUUXSW�ZKHQ�D�IUDPH�LV�
FRPSOHWHO\�WUDQVPLWWHG�

15=,�)RUFHG�+LJK�$IWHU�&ORVLQJ�)ODJ��:LWK�6'/&��15=,�DQG�0DUN�
,GOH��WKH�7['�SLQ�LV�DXWRPDWLFDOO\�IRUFHG�+LJK�RQ�WKH�IDOOLQJ�HGJH�RI�WKH�
7[&�RI�WKH�ODVW�ELW�RI�WKH�FORVLQJ�IODJ��DQG�WKHQ�WKH�WUDQVPLWWHU�JRHV�WR�WKH�
0DUN�,GOH�VWDWH�

7KHUH�DUH�VHYHUDO�GLIIHUHQW�ZD\V�IRU�D�WUDQVPLWWHU�WR�JR�LQWR�WKH�,GOH�VWDWH��
,Q�HDFK�RI�WKH�IROORZLQJ�FDVHV��WKH�7['�SLQ�LV�IRUFHG�+LJK�ZKHQ�WKH�0DUN�
,GOH�FRQGLWLRQ�LV�UHDFKHG�

• 'DWD��&5&����E\WHV���)ODJ�DQG�,GOH

• 'DWD��)ODJ�DQG�,GOH

• 'DWD��$ERUW��RQ�XQGHUUXQ��DQG�,GOH

• 'DWD��$ERUW��E\�FRPPDQG��DQG�,GOH

• ,GOH��)ODJ�DQG�FRPPDQG�WR�0DUN�,GOH�

7KH�)RUFH�+LJK�IHDWXUH�LV�GLVDEOHG�ZKHQ�WKH�0DUN�,GOH�ELW�LV�0�
�SURJUDPPHG�DV�0DUN�,GOH���7KLV�IHDWXUH�LV�XVHG�LQ�FRPELQDWLRQ�ZLWK�WKH�
DXWRPDWLF�6'/&�RSHQLQJ�IODJ�WUDQVPLVVLRQ�IHDWXUH��WR7’�%LW���LV�1��WR�
DVVXUH�WKDW�GDWD�SDFNHWV�DUH�SURSHUO\�IRUPDWWHG��:KHQ�WKHVH�IHDWXUHV�DUH�
XVHG�WRJHWKHU��LW�LV�QRW�QHFHVVDU\�IRU�WKH�&38�WR�LVVXH�DQ\�FRPPDQGV�DIWHU�
VHQGLQJ�D�FORVLQJ�IODJ�LQ�FRPELQDWLRQ�ZLWK�15=,�GDWD�HQFRGLQJ��,I�WR7’�
80�����������
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%LW���LV�UHVHW��0���VRIWZDUH�PXVW�UHVHW�WKH�0DUN�,GOH�ELW��WR10�%LW����WR�
HQDEOH�IODJ�WUDQVPLVVLRQ�EHIRUH�D�6'/&�SDFNHW�LV�WUDQVPLWWHG�

6'/&�5HFHLYH

7KH�UHFHLYHU�DOZD\V�VHDUFKHV�WKH�UHFHLYH�GDWD�VWUHDP�IRU�IODJ�FKDUDFWHUV�LQ�
6'/&�PRGH��2UGLQDULO\��WKH�UHFHLYHU�WUDQVIHUV�DOO�UHFHLYHG�GDWD�EHWZHHQ�
IODJV�WR�WKH�UHFHLYH�GDWD�),)2��+RZHYHU��LI�WKH�UHFHLYHU�LV�LQ�+XQW�PRGH��
QR�GDWD�LV�UHFHLYHG��7KH�UHFHLYHU�LV�LQ�+XQW�PRGH�ZKHQ�ILUVW�HQDEOHG��RU�
WKH�UHFHLYHU�LV�SODFHG�LQ�+XQW�PRGH�E\�WKH�VRIWZDUH�LVVXLQJ�WKH�(QWHU�
+XQW�0RGH�FRPPDQG�LQ�WR3��7KLV�ELW��%LW����LV�D�FRPPDQG��DQG�ZULWLQJ�D�
0�WR�LW�KDV�QR�HIIHFW��7KH�+XQW�VWDWXV�RI�WKH�UHFHLYHU�LV�UHSRUWHG�E\�WKH�
6\QF�+XQW�ELW�LQ�RR0��%LW����

6\QF�+XQW�LV�RQH�RI�WKH�SRVVLEOH�VRXUFHV�RI�H[WHUQDO�VWDWXV�LQWHUUXSWV��ZLWK�
ERWK�WUDQVLWLRQV�FDXVLQJ�DQ�LQWHUUXSW��7KLV�FRQGLWLRQ�LV�WUXH�HYHQ�LI�WKH�
6\QF�+XQW�ELW�LV�VHW�DV�D�UHVXOW�RI�WKH�VRIWZDUH�LVVXLQJ�WKH�(QWHU�+XQW�
PRGH�FRPPDQG�

7KH�UHFHLYHU�DXWRPDWLFDOO\�HQWHUV�+XQW�PRGH�LI�DQ�$ERUW�FRPPDQG�LV�
UHFHLYHG��7KH�UHFHLYHU�DOZD\V�VHDUFKHV�WKH�UHFHLYH�GDWD�VWUHDP�IRU�IODJV��
DQG�DXWRPDWLFDOO\�HQWHUV�+XQW�0RGH�ZKHQ�DQ�$ERUW�FRPPDQG�LV�
UHFHLYHG�

7KH�ILUVW�E\WH�LQ�DQ�6'/&�IUDPH�PD\�EH�WKH�DGGUHVV�RI�WKH�VHFRQGDU\�
VWDWLRQ�IRU�ZKLFK�WKH�IUDPH�LV�LQWHQGHG��RU�SDUW�RI�VXFK�DQ�DGGUHVV��7KH�
UHFHLYHU�SURYLGHV�WZR�RSWLRQV�IRU�KDQGOLQJ�WKLV�DGGUHVV�

• ,I�WKH�$GGUHVV�6HDUFK�0RGH�ELW��WR3�%LW����LV�0��WKH�DGGUHVV�
UHFRJQLWLRQ�ORJLF�LV�GLVDEOHG�DQG�DOO�UHFHLYHG�IUDPHV�DUH�WUDQVIHUUHG�WR�
WKH�UHFHLYH�GDWD�),)2��,Q�WKLV�PRGH�WKH�VRIWZDUH�PXVW�SHUIRUP�DQ\�
DGGUHVV�UHFRJQLWLRQ�

• ,I�WKH�$GGUHVV�6HDUFK�0RGH�ELW�LV�1��RQO\�WKRVH�IUDPHV�ZKRVH�DGGUHVV�
PDWFKHV�WKH�DGGUHVV�SURJUDPPHG�LQ�WR6�RU�WKH�JOREDO�DGGUHVV��DOO�1V��
DUH�WUDQVIHUUHG�WR�WKH�UHFHLYH�GDWD�),)2�
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7KH�DGGUHVV�FRPSDULVRQ�LV�DFURVV�DOO�HLJKW�ELWV�RI�WR6�LI�WKH�6\QF�
&KDUDFWHU�/RDG�LQKLELW�ELW��WR3�%LW����LQ�LV�0��7KH�FRPSDULVRQ�PD\�EH�
PRGLILHG�VR�WKDW�RQO\�WKH�IRXU�PRVW�VLJQLILFDQW�ELWV�RI�WR6�PDWFK�WKH�
UHFHLYHG�DGGUHVV��7KLV�PRGH�LV�VHOHFWHG�E\�VHWWLQJ�WKH�6\QF�&KDUDFWHU�
/RDG�,QKLELW�ELW�WR�1��,Q�WKLV�PRGH��KRZHYHU��WKH�DGGUHVV�ILHOG�LV�VWLOO�HLJKW�
ELWV�ZLGH��7KH�DGGUHVV�ILHOG�LV�WUDQVIHUUHG�WR�WKH�UHFHLYH�GDWD�),)2�LQ�WKH�
VDPH�PDQQHU�DV�GDWD��,W�LV�QRW�WUHDWHG�GLIIHUHQWO\�WKDQ�GDWD�

7KH�QXPEHU�RI�ELWV�SHU�FKDUDFWHU�LV�FRQWUROOHG�E\�WR3�%LWV�������)LYH��VL[��
VHYHQ��RU�HLJKW�ELWV�SHU�FKDUDFWHU�PD\�EH�VHOHFWHG�XVLQJ�WKHVH�WZR�ELWV��
7KH�GDWD�LV�ULJKW�MXVWLILHG�LQ�HDFK�E\WH��7KH�(6&&�WDNHV�D�VQDSVKRW�RI�WKH�
UHFHLYH�GDWD�VWUHDP�DW�WKH�DSSURSULDWH�WLPHV��VR�WKH�XQXVHG�ELWV�LQ�WKH�
UHFHLYH�EXIIHU�DUH�WKH�ELWV�IROORZLQJ�WKH�FKDUDFWHU�

$Q�DGGLWLRQDO�SDULW\�ELW�LV�VHOHFWHG�E\�VHWWLQJ�WR4�%LW���WR�1��7KLV�DFWLRQ�
DOVR�HQDEOHV�SDULW\�LQ�WKH�WUDQVPLWWHU��7KH�SDULW\�VHQVH�LV�VHOHFWHG�E\�WR4�
%LW����3DULW\�LV�QRW�XVHG�LQ�PRVW�6'/&�SURWRFROV��

7KH�FKDUDFWHU�OHQJWK�FDQ�EH�FKDQJHG�DW�DQ\�WLPH�EHIRUH�WKH�QHZ�QXPEHU�
RI�ELWV�KDYH�EHHQ�DVVHPEOHG�E\�WKH�UHFHLYHU�

0RVW�ELW�RULHQWHG�SURWRFROV�DOORZ�DQ�DUELWUDU\�QXPEHU�RI�ELWV�EHWZHHQ�
RSHQLQJ�DQG�FORVLQJ�IODJV��7KH�(6&&�FKDQQHO�DOORZV�IRU�WKLV�FRQGLWLRQ�E\�
SURYLGLQJ�WKUHH�ELWV�RI�5HVLGXH�&RGH�LQ�RR1��7KHVH�ELWV�LQGLFDWH�ZKLFK�
ELWV�LQ�WKH�ODVW�WKUHH�E\WHV�WUDQVIHUUHG�IURP�WKH�UHFHLYH�GDWD�),)2�E\�WKH�
SURFHVVRU�DUH�DFWXDOO\�YDOLG�GDWD�ELWV��DQG�QRW�SDUW�RI�WKH�IUDPH�FKHFN�
VHTXHQFH�RU�&5&���7DEOH ���JLYHV�WKH�GHILQLWLRQV�RI�WKH�GLIIHUHQW�FRGHV�
IRU�WKH�IRXU�FKDUDFWHU�OHQJWK�RSWLRQV��7KH�YDOLG�GDWD�ELWV�DUH�ULJKW�
MXVWLILHG��WKDW�LV��LI�WKH�QXPEHU�RI�YDOLG�ELWV�JLYHQ�E\�WKH�WDEOH�LV�OHVV�WKDQ�
WKH�FKDUDFWHU�OHQJWK��WKHQ�WKH�ELWV�WKDW�DUH�YDOLG�DUH�WKH�ULJKW�PRVW�RU�OHDVW�
VLJQLILFDQW�ELWV��7KH�5HVLGXH�&RGH�LV�RQO\�YDOLG�DW�WKH�WLPH�ZKHQ�WKH�(QG�
RI�)UDPH�ELW�LQ�RR1��%LW����LV�1�
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$V�LQGLFDWHG�LQ�WKH�WDEOH��WKHVH�ELWV�DOORZ�WKH�SURFHVVRU�WR�GHWHUPLQH�WKRVH�
ELWV�LQ�WKH�LQIRUPDWLRQ��DQG�QRW�&5&��ILHOG��7KLV�LQIRUPDWLRQ�HQDEOHV�
WUDQVSDUHQW�UHWUDQVPLVVLRQ�RI�WKH�UHFHLYHG�IUDPH��7KH�5HVLGXH�&RGH�ELWV�
GR�QRW�JR�WKURXJK�D�),)2��WKH\�FKDQJH�LQ�RR1�ZKHQ�WKH�ODVW�FKDUDFWHU�RI�
WKH�IUDPH�LV�ORDGHG�LQWR�WKH�UHFHLYH�GDWD�),)2��,I�WKHUH�DUH�DQ\�FKDUDFWHUV�
DOUHDG\�LQ�WKH�UHFHLYH�GDWD�),)2��WKH�5HVLGXH�&RGH�LV�XSGDWHG�EHIRUH�WKH\�
DUH�UHDG�E\�WKH�SURFHVVRU��

(LWKHU�D����ELW�RU����ELW�&5&�&&,77�SRO\QRPLDO�FDQ�EH�XVHG�IRU�&5&�
FDOFXODWLRQV�LQ�6'/&�PRGH��WKH�JHQHUDWRU�DQG�FKHFNHU�FDQ�EH�SUHVHW�WR�DOO�
1V��7KH�&5&�&&,77�SRO\QRPLDO�LV�VHOHFWHG�E\�VHWWLQJ�WR5�%LW���WR�0��
WR10�%LW���FRQWUROV�WKH�SUHVHW�YDOXH��7KLV�ELW�PXVW�EH�1�VR�WKH�JHQHUDWRU�
DQG�FKHFNHU�DUH�SUHVHW�WR�1V�

%HFDXVH�WKH�&5&�LV�LQYHUWHG�EHIRUH�WUDQVPLVVLRQ��WKH�UHFHLYHU�FKHFNV�WKH�
&5&�UHVXOW�IRU�WKH�YDOXH�0001110100001111��7KH�(6&&�FKDQQHO�
SUHVHWV�WKH�&5&�FKHFNHU�ZKHQHYHU�WKH�UHFHLYHU�LV�LQ�+XQW�PRGH�RU�
ZKHQHYHU�D�IODJ�LV�UHFHLYHG��VR�D�&5&�UHVHW�FRPPDQG�LV�QRW�QHFHVVDU\��
+RZHYHU��WKH�&5&�FKHFNHU�PXVW�EH�SUHVHW�E\�LVVXLQJ�WKH�5HVHW�&5&�
&KHFNHU�FRPPDQG�LQ�WR0�

7DEOH���� �5HVLGXH�&RGHV

5HVLGXH�
&RGH %LWV�LQ�/DVW�%\WH %LWV�LQ�6HFRQG�/DVW�%\WH %LWV�LQ�7KLUG�/DVW�%\WH

� � � �%�& �%�& �%�& �%�& �%�& �%�& �%�& �%�& �%�& �%�& �%�& �%�&

� � � � � � � � � � � � � � �
� � � � � � � � � � � � � � �
� � � � � � � � � � � � � � �
� � � � � � � � � � � � � � �
� � � � � � � � � � � � � � �
� � � � � � � � � � � �
� � � � � � � � �
� � � � � �
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7KH�&5&�FKHFNHU�LV�DXWRPDWLFDOO\�HQDEOHG�IRU�DOO�GDWD�EHWZHHQ�WKH�
RSHQLQJ�DQG�FORVLQJ�IODJV�LQ�6'/&�PRGH��DQG�WKH�5[�&5&�(QDEOH�ELW�
�WR3�%LW����LV�LJQRUHG��7KH�UHVXOW�RI�WKH�&5&�FDOFXODWLRQ�IRU�WKH�HQWLUH�
IUDPH�LV�YDOLG�LQ�RR1�RQO\�ZKHQ�DFFRPSDQLHG�E\�WKH�(QG�RI�)UDPH�ELW�VHW�
LQ�RR1��%LW�����$W�DOO�RWKHU�WLPHV��VRIWZDUH�LJQRUHV�WKH�&5&�(UURU�ELW�LQ�
RR1��%LW����

2Q�WKH�(6&&�FKDQQHO��DQ�HQKDQFHPHQW�KDV�EHHQ�PDGH�DOORZLQJ�WKH��QG�
E\WH�RI�WKH�&5&�WR�EH�UHFHLYHG�FRPSOHWHO\��7KLV�IHDWXUH�LV�XVHIXO�ZKHQ�
WKH�DSSOLFDWLRQ�UHTXLUHV�WKH��QG�&5&�E\WH�DV�GDWD�

$�IUDPH�LV�WHUPLQDWHG�E\�D�FORVLQJ�IODJ��:KHQ�WKH�(6&&�FKDQQHO�
UHFRJQL]HV�WKLV�IODJ�

�� 7KH�FRQWHQWV�RI�WKH�5HFHLYH�6KLIW�UHJLVWHU�DUH�WUDQVIHUUHG�WR�WKH�
UHFHLYH�GDWD�),)2�

�� 7KH�5HVLGXH�&RGH�LV�ODWFKHG��WKH�&5&�(UURU�ELW�LV�ODWFKHG�LQ�WKH�VWDWXV�
),)2��DQG�WKH�(QG�RI�)UDPH�ELW�LV�VHW�LQ�WKH�UHFHLYH�VWDWXV�),)2�

7KH�(QG�RI�)UDPH�ELW��XSRQ�UHDFKLQJ�WKH�H[LW�ORFDWLRQ�RI�WKH�),)2��FDXVHV�
D�6SHFLDO�5HFHLYH�&RQGLWLRQ��7KH�SURFHVVRU�PD\�WKHQ�UHDG�RR1�WR�
GHWHUPLQH�WKH�UHVXOW�RI�WKH�&5&�FDOFXODWLRQ�DV�ZHOO�DV�WKH�5HVLGXH�&RGH��
,I�HLWKHU�WKH�5[�,QWHUUXSW�RQ�6SHFLDO�&RQGLWLRQ�2QO\�RU�WKH�5[�,QWHUUXSW�RQ�
)LUVW�&KDUDFWHU�RU�6SHFLDO�&RQGLWLRQ�PRGHV�DUH�VHOHFWHG��WKH�SURFHVVRU�
PXVW�LVVXH�DQ�(UURU�5HVHW�FRPPDQG�LQ�WR0�WR�XQORFN�WKH�5HFHLYH�),)2�

,Q�DGGLWLRQ�WR�VHDUFKLQJ�WKH�GDWD�VWUHDP�IRU�IODJV��WKH�UHFHLYHU�DOVR�
ZDWFKHV�IRU�VHYHQ�FRQVHFXWLYH�1V��ZKLFK�LV�WKH�$ERUW�FRQGLWLRQ��7KH�
SUHVHQFH�RI�VHYHQ�FRQVHFXWLYH�1V�LV�UHSRUWHG�LQ�WKH�%UHDN�$ERUW�ELW�LQ�RR0�
�%LW�����7KLV�FRQGLWLRQ�LV�RQH�RI�WKH�SRVVLEOH�H[WHUQDO�VWDWXV�LQWHUUXSWV��VR�
WUDQVLWLRQV�RI�WKLV�VWDWXV�PD\�EH�SURJUDPPHG�WR�FDXVH�LQWHUUXSWV��$W�
UHFHLSW�RI�DQ�$ERUW�FRPPDQG�WKH�UHFHLYHU�LV�IRUFHG�LQWR�+XQW�PRGH�ZKHUH�
LW�ORRNV�IRU�IODJV�

7KH�+XQW�VWDWXV�LV�DOVR�D�SRVVLEOH�H[WHUQDO�VWDWXV�FRQGLWLRQ�ZKRVH�
WUDQVLWLRQ�PD\�EH�SURJUDPPHG�WR�FDXVH�DQ�LQWHUUXSW��7KH�WUDQVLWLRQV�RI�
WKHVH�WZR�ELWV�RFFXU�YHU\�FORVH�WRJHWKHU��EXW�HLWKHU�RQH�RU�WZR�H[WHUQDO�
80�����������
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VWDWXV�LQWHUUXSWV�PD\�UHVXOW��7KH�$ERUW�FRQGLWLRQ�LV�WHUPLQDWHG�ZKHQ�D�0�LV�
UHFHLYHG��VXFK�DV�WKH�OHDGLQJ�0�RI�D�VXEVHTXHQW�IODJ��7KH�UHFHLYHU�GRHV�QRW�
OHDYH�+XQW�PRGH�XQWLO�D�IODJ�KDV�EHHQ�UHFHLYHG��VR�WZR�GLVFUHWH�H[WHUQDO�
VWDWXV�FRQGLWLRQV�RFFXU�DW�WKH�HQG�RI�DQ�$ERUW��$Q�$ERUW�FRPPDQG�
UHFHLYHG�LQ�WKH�PLGGOH�RI�D�IUDPH�WHUPLQDWHV�WKH�IUDPH�UHFHSWLRQ��EXW�QRW�
LQ�DQ�RUGHUO\�PDQQHU�EHFDXVH�WKH�FKDUDFWHU�EHLQJ�DVVHPEOHG�LV�ORVW�

7ZR�PRGHP�FRQWURO�VLJQDOV�DVVRFLDWHG�ZLWK�WKH�UHFHLYHU�DUH�DYDLODEOH�LQ�
6'/&�PRGH�

• 7KH�'75�SLQ�FDUULHV�DQ�LQYHUWHG�VWDWH�RI�WKH�'75�ELW��WR5�%LW���

• 7KH�'&'�SLQ�LV�RUGLQDULO\�D�VLPSOH�LQSXW�WR�WKH�'&'�ELW�LQ�RR0��%LW�
��

+RZHYHU��LI�WKH�$XWR�(QDEOHV�PRGH�LV�VHOHFWHG�E\�VHWWLQJ�WR3�%LW���WR�1��
WKLV�SLQ�EHFRPHV�DQ�HQDEOH�IRU�WKH�UHFHLYHU��7KDW�LV��LI�$XWR�(QDEOHV�LV�2Q�
DQG�WKH�'&'�SLQ�LV�+LJK��WKH�UHFHLYHU�LV�GLVDEOHG��:KLOH�WKH�'&'�SLQ�LV�
/RZ��WKH�UHFHLYHU�LV�HQDEOHG�

6'/&�,QLWLDOL]DWLRQ��7KH�LQLWLDOL]DWLRQ�VHTXHQFH�IRU�6'/&�PRGH�LV�WKH�
IROORZLQJ�

• :ULWH�WR4�WR�VHOHFW�6'/&�PRGH

• :ULWH�WR3�DQG�WR5�WR�VHOHFW�WKH�YDULRXV�RSWLRQV

• :ULWH�WR7�WR�SURJUDP�D�IODJ

• :ULWH�WR6�IRU�WKH�UHFHLYH�DGGUHVV

$W�WKLV�SRLQW�WKH�RWKHU�UHJLVWHUV�DUH�LQLWLDOL]HG�DV�QHFHVVDU\��:KHQ�
FRPSOHWH��WKH�UHFHLYHU�LV�HQDEOHG�E\�VHWWLQJ�WR3�%LW���WR�1��7DEOH ���
VXPPDUL]HV�WKH�6'/&�,QLWLDOL]DWLRQ�SURFHVV�
80�����������
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7DEOH���� �,QLWLDOL]LQJ�LQ�6'/&�0RGH

%LW�1XPEHU

5HJ � � � � � � � � 'HVFULSWLRQ

:5� � � � � � � � � 6HOHFW�;��FORFN��6'/&�PRGH��
HQDEOH�6\QF�PRGH

1RWHV��

�� 7KH�UHFHLYHU�VHDUFKHV�IRU�V\QFKURQL]DWLRQ�ZKHQ�LW�LV�LQ�+XQW�PRGH��,Q�WKLV�PRGH��WKH�UHFHLYHU�LV�,GOH�

H[FHSW�IRU�VHDUFKLQJ�WKH�GDWD�VWUHDP�IRU�D�IODJ�PDWFK�

�� :KHQ�WKH�UHFHLYHU�GHWHFWV�D�IODJ�PDWFK�LW�DFKLHYHV�V\QFKURQL]DWLRQ�DQG�LQWHUSUHWV�WKH�IROORZLQJ�QRQ�

IODJ�E\WH�DV�WKH�DGGUHVV�ILHOG�

�� 7KH�6<1&�+817�ELW�LQ�RR0�UHSRUWV�WKH�+XQW�6WDWXV��DQG�DQ�LQWHUUXSW�LV�JHQHUDWHG�DW�WUDQVLWLRQV�
EHWZHHQ�WKH�+XQW�VWDWH�DQG�WKH�6\QF�VWDWH�
80�����������
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:5� U [ � � � � � � U[�LV�WKH�QXPEHU�RI�5[�ELWV�FKDU��QR�
$XWR�(QDEOH��HQWHU�+XQW��(QDEOH�5[�
&5&

:5� G W [ � � � U � G�LV�WKH�LQYHUVH�RI�'75�SLQ��W[�LV�WKH�
QXPEHU�RI�7[�ELWV�FKDU��XVH�6'/&�
&5&��U�LV�WKH�LQYHUVH�VWDWH�RI�576�
SLQ��&5&�HQDEOH

:5� � � � � � � � � 6'/&�)ODJ
:5� [ [ [ [ [ [ [ [ 5HFHLYH�VHFRQGDU\�DGGUHVV
:5�� [ [ [ [ [ [ [ � (QDEOH�DFFHVV�WR�WR7’

:5�¶ � � � G � U � � (QDEOH�H[WHQGHG�UHDG��7[�,17�RQ�
),)2�HPSW\��G�LV�5HTXHVW�7LPLQJ�
PRGH��5[�,17�RQ���FKDU��U�LV�576�
GHDFWLYDWLRQ��DXWR�(20�UHVHW��DXWR�
IODJ�W[�

:5�� � G H � L D � � &5&�SUHVHW�WR�1V��GH�LV�GHFRGLQJ��L�
LV�LGOH�OLQH��D�LV�$ERUW�&5&

:5� U [ � � � � � � (QDEOH�5HFHLYHU
:5� G W [ � � � U � (QDEOH�7UDQVPLWWHU
:5� � � � � � � � � 5HVHW�&5&�JHQHUDWRU

7DEOH���� �,QLWLDOL]LQJ�LQ�6'/&�0RGH

%LW�1XPEHU

5HJ � � � � � � � � 'HVFULSWLRQ

1RWHV��

�� 7KH�UHFHLYHU�VHDUFKHV�IRU�V\QFKURQL]DWLRQ�ZKHQ�LW�LV�LQ�+XQW�PRGH��,Q�WKLV�PRGH��WKH�UHFHLYHU�LV�,GOH�

H[FHSW�IRU�VHDUFKLQJ�WKH�GDWD�VWUHDP�IRU�D�IODJ�PDWFK�

�� :KHQ�WKH�UHFHLYHU�GHWHFWV�D�IODJ�PDWFK�LW�DFKLHYHV�V\QFKURQL]DWLRQ�DQG�LQWHUSUHWV�WKH�IROORZLQJ�QRQ�

IODJ�E\WH�DV�WKH�DGGUHVV�ILHOG�

�� 7KH�6<1&�+817�ELW�LQ�RR0�UHSRUWV�WKH�+XQW�6WDWXV��DQG�DQ�LQWHUUXSW�LV�JHQHUDWHG�DW�WUDQVLWLRQV�
EHWZHHQ�WKH�+XQW�VWDWH�DQG�WKH�6\QF�VWDWH�
80�����������
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6'/&�)5$0(�67$786�),)2

7KH�DELOLW\�WR�UHFHLYH�KLJK�VSHHG�EDFN�WR�EDFN�6'/&�IUDPHV�LV�
PD[LPL]HG�E\�D����ELW�GHHS�E\����ELW�ZLGH�VWDWXV�),)2��:KHQ�HQDEOHG�
�WR15�%LW���LV�1���WKH�),)2�SURYLGHV�D�'0$�WKH�DELOLW\�WR�FRQWLQXH�WR�
WUDQVIHU�GDWD�LQWR�PHPRU\�VR�WKDW�WKH�&38�FDQ�H[DPLQH�WKH�IUDPHV�ODWHU��
)RU�HDFK�6'/&�IUDPH��D����ELW�E\WH�FRXQW�DQG�ILYH�VWDWXV�HUURU�ELWV�DUH�
VWRUHG��7KH�E\WH�FRXQW�DQG�VWDWXV�ELWV�DUH�DFFHVVHG�WKURXJK�5HDG�5HJLVWHUV�
��DQG����5HDG�5HJLVWHUV���DQG���DUH�RQO\�DFFHVVLEOH�ZKHQ�WKH�6'/&�),)2�
LV�HQDEOHG��7KH���[���VWDWXV�),)2�LV�VHSDUDWH�IURP�WKH���E\WH�5HFHLYH�
'DWD�),)2�

:KHQ�WKLV�HQKDQFHPHQW�LV�HQDEOHG��WKH�VWDWXV�LQ�5HDG�5HJLVWHU����RR1��
DQG�WKH�E\WH�FRXQW�IRU�HDFK�6'/&�IUDPH�LV�VWRUHG�LQ�WKH����[����ELW�VWDWXV�
),)2��7KLV�SURFHGXUH�HQDEOHV�WKH�'0$�FRQWUROOHU�WR�WUDQVIHU�WKH�QH[W�
IUDPH�LQWR�PHPRU\�ZKLOH�WKH�&38�YHULILHV�WKH�PHVVDJH�ZDV�SURSHUO\�
UHFHLYHG�

,Q�VXPPDU\��GDWD�LV�UHFHLYHG��DVVHPEOHG��DQG�ORDGHG�LQWR�WKH���E\WH�),)2�
EHIRUH�EHLQJ�WUDQVIHUUHG�WR�PHPRU\�E\�WKH�'0$�FRQWUROOHU��:KHQ�D�IODJ�
LV�UHFHLYHG�DW�WKH�HQG�RI�DQ�6'/&�IUDPH��WKH�IUDPH�E\WH�FRXQW�IURP�WKH�
���ELW�FRXQWHU�DQG�ILYH�VWDWXV�ELWV�DUH�ORDGHG�LQWR�WKH�VWDWXV�),)2�IRU�
YHULILFDWLRQ�E\�WKH�&38��7KH�&5&�FKHFNHU�LV�DXWRPDWLFDOO\�UHVHW�LQ�
SUHSDUDWLRQ�IRU�WKH�QH[W�IUDPH��%HFDXVH�WKH�E\WH�FRXQW�DQG�VWDWXV�DUH�
VDYHG�IRU�HDFK�IUDPH��WKH�PHVVDJH�LQWHJULW\�FDQ�EH�YHULILHG�DW�D�ODWHU�WLPH��
6WDWXV�LQIRUPDWLRQ�IRU�XS�WR����IUDPHV�FDQ�EH�VWRUHG�EHIRUH�D�VWDWXV�),)2�
RYHUUXQ�RFFXUV�

,I�D�IUDPH�LV�WHUPLQDWHG�ZLWK�DQ�$ERUW�FRPPDQG��WKH�E\WH�FRXQW�LV�ORDGHG�
WR�WKH�VWDWXV�),)2�DQG�WKH�FRXQWHU�UHVHW�IRU�WKH�QH[W�IUDPH�

)RU�D�EHWWHU�XQGHUVWDQGLQJ�RI�GHWDLOV�RI�WKH�),)2�RSHUDWLRQ��UHIHU�WR�WKH�
EORFN�GLDJUDP�LQ�)LJXUH ���
80�����������
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)LJXUH�����6'/&�)UDPH�6WDWXV�),)2

(6&&�6WDWXV�5HJ
5HVLGXH�%LWV����
2YHUUXQ��&5&�(UURU

5HVLGXH�%LWV����

5HVHW�RQ�)ODJ�'HWHFW

,QFUHPHQW�RQ�%\WH�'(7

(QDEOH�&RXQW�LQ�6'/&
55�

���%LWV

)UDPH�6WDWXV�),)2�&LUFXLWU\

),)2�$UUD\
���'HHS�E\����%LWV�:LGH

��%LWV

7DLO�3RLQWHU
��%LW�&RXQWHU

+HDG�3RLQWHU
��%LW�&RXQWHU

��%LW�&RPSDUDWRU

2YHUIORZ (TXDO

(QG�RI�)UDPH�6LJQDO

6WDWXV�5HDG�&RPS

��%LW�08;

��%LWV (2)� �� ��%LWV��%LWV

(1

55�%LWV� ���%LW� �%LW� ���%LWV

55��ELWV�������55��ELWV����
%\WH�&RXQWHU�&RQWDLQV����ELWV
IRU�D����.%�PD[LPXP�FRXQW�

),)2���(QDEOH

:5�����%LW��
6HW�(QDEOHV
6WDWXV�),)2

55��'�
),)2�'DWD�DYDLODEOH�VWDWXV�ELW�6WDWXV�%LW
��ZKHQ�UHDGLQJ�IURP�),)2�

55��'�
),)2�2YHUIORZ�6WDWXV�%LW�06%�RI
55����LQGLFDWHV�6WDWXV�),)2�RYHUIORZ�

��%LWV
55�

,QWHUIDFH
WR�(6&&

,Q�6'/&�0RGH�WKH�IROORZLQJ�GHILQLWLRQV�DSSO\�

�±�$OO�6HQW�DQG�3DULW\�(UURU�ELWV�E\SDVV�WKH�08;�DQG�DOZD\V�FRPH�IURP�WKH�(6&&�6WDWXV�5HJLVWHU�
�±�(2)�LV���ZKHQHYHU�UHDGLQJ�IURP�WKH�),)2�
80�����������
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(QDEOH�'LVDEOH��7KH�IUDPH�VWDWXV�),)2�LV�HQDEOHG�ZKHQ�WR15�%LW���LV�VHW�
DQG�WKH�UHFHLYHU�LV�LQ�6'/&�+'/&�PRGH��2WKHUZLVH��WKH�VWDWXV�UHJLVWHU�
FRQWHQWV�E\SDVV�WKH�),)2�DQG�JR�GLUHFWO\�WR�WKH�EXV�LQWHUIDFH��WKH�),)2�
SRLQWHU�ORJLF�LV�UHVHW�HLWKHU�ZKHQ�GLVDEOHG�RU�YLD�D�FKDQQHO�RU�3RZHU�2Q�
5HVHW���7KH�),)2�PRGH�LV�GLVDEOHG�RQ�SRZHU�XS��WR15�%LW���LV�0�RQ�
UHVHW���7KH�VWDWXV�RI�WKH�),)2�(QDEOH�VLJQDO�FDQ�EH�REWDLQHG�E\�UHDGLQJ�
RR15�%LW����,I�WKH�),)2�LV�HQDEOHG��WKH�ELW�LV�1��RWKHUZLVH��LW�LV�UHVHW��0��

5HDG�2SHUDWLRQ��:KHQ�WR15�%LW���LV�VHW�DQG�WKH�),)2�LV�QRW�HPSW\��WKH�
QH[W�UHDG�IURP�DQ\�RI�VWDWXV�UHJLVWHU�RR1�RU�WKH�DGGLWLRQDO�UHJLVWHUV�RR7�
DQG�RR6�LV�IURP�WKH�),)2��5HDGLQJ�VWDWXV�UHJLVWHU�RR1�FDXVHV�RQH�
ORFDWLRQ�RI�WKH�),)2�WR�EH�HPSWLHG��VR�RR1�LV�UHDG�DIWHU�UHDGLQJ�WKH�E\WH�
FRXQW��%HIRUH�WKH�),)2�XQGHUIORZV��LW�LV�GLVDEOHG��,Q�WKLV�FDVH��WKH�
PXOWLSOH[HU�LV�VZLWFKHG�WR�HQDEOH�VWDWXV�WR�UHDG�GLUHFWO\�IURP�WKH�VWDWXV�
UHJLVWHU��DQG�UHDGV�IURP�RR7�DQG�RR6�DUH�XQGHILQHG��RR7�%LW����),)2�
'DWD�$YDLODEOH��LV�XVHG�WR�GHWHUPLQH�LI�VWDWXV�GDWD�LV�FRPLQJ�IURP�WKH�
),)2�RU�GLUHFWO\�IURP�WKH�VWDWXV�UHJLVWHU��EHFDXVH�LW�LV�1�ZKHQHYHU�WKH�
),)2�LV�QRW�HPSW\�

1RW�DOO�VWDWXV�ELWV�DUH�VWRUHG�LQ�WKH�),)2��7KH�$OO�6HQW��3DULW\��DQG�(2)�
ELWV�E\SDVV�WKH�),)2��7KH�VWDWXV�ELWV�VHQW�WKURXJK�WKH�),)2�DUH�5HVLGXH�
%LWV������2YHUUXQ��DQG�&5&�(UURU�

7KH�VHTXHQFH�IRU�SURSHU�RSHUDWLRQ�RI�WKH�E\WH�FRXQW�DQG�),)2�ORJLF�LV�WR�
UHDG�WKH�UHJLVWHU�LQ�WKH�IROORZLQJ�RUGHU��RR7��RR6��DQG�RR1��UHDGLQJ�RR6�
LV�RSWLRQDO���$GGLWLRQDO�ORJLF�SUHYHQWV�WKH�),)2�IURP�EHLQJ�
GHV\QFKURQL]HG�E\�PXOWLSOH�UHDGV�IURP�RR1��7KH�UHDG�IURP�RR7�ODWFKHV�
WKH�),)2�HPSW\�IXOO�VWDWXV�ELW��ELW����DQG�VWHHUV�WKH�VWDWXV�PXOWLSOH[HU�WR�
UHDG�IURP�WKH�UHFHLYHU�LQVWHDG�RI�WKH�VWDWXV�),)2��EHFDXVH�WKH�VWDWXV�),)2�
LV�HPSW\���7KH�UHDG�IURP�RR1�DOORZV�DQ�HQWU\�WR�EH�UHDG�IURP�WKH�),)2��LI�
WKH�),)2�ZDV�HPSW\��ORJLF�ZDV�DGGHG�WR�SUHYHQW�D�),)2�XQGHUIORZ�
FRQGLWLRQ��

:ULWH�2SHUDWLRQ��:KHQ�WKH�HQG�RI�DQ�6'/&�IUDPH��(2)��KDV�EHHQ�
UHFHLYHG�DQG�WKH�),)2�LV�HQDEOHG��WKH�FRQWHQWV�RI�WKH�VWDWXV�DQG�E\WH�
FRXQW�UHJLVWHUV�DUH�ORDGHG�LQWR�WKH�),)2��7KH�(2)�VLJQDO�LV�XVHG�WR�
80�����������
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DGYDQFH�WKH�),)2��,I�WKH�),)2�RYHUIORZV��RR7�%LW����),)2�2YHUIORZ��LV�1�
WR�LQGLFDWH�WKH�RYHUIORZ��7KLV�ELW�DQG�WKH�),)2�FRQWURO�ORJLF�LV�UHVHW�E\�
GLVDEOLQJ�DQG�UH�HQDEOLQJ�WKH�),)2�FRQWURO�ELW��WR15�%LW�����)RU�GHWDLOV�RI�
),)2�FRQWURO�WLPLQJ�GXULQJ�DQ�6'/&�IUDPH��UHIHU�WR�)LJXUH ���

)LJXUH���� 6'/&�%\WH�&RXQWLQJ�'HWDLO

6'/&�6WDWXV�),)2�$QWL�/RFN�)HDWXUH��:KHQ�WKH�)UDPH�6WDWXV�),)2�LV�
HQDEOHG�DQG�WKH�(6&&�LV�SURJUDPPHG�IRU�6SHFLDO�5HFHLYH�&RQGLWLRQ�
2QO\��WR1�%LWV������DUH�11���WKH�GDWD�),)2�LV�QRW�ORFNHG�ZKHQ�D�FKDUDFWHU�
ZLWK�(QG�RI�)UDPH�VWDWXV�LV�UHDG��:KHQ�D�FKDUDFWHU�ZLWK�WKH�(2)�VWDWXV�
UHDFKHV�WKH�WRS�RI�WKH�),)2��DQ�LQWHUUXSW�ZLWK�D�YHFWRU�IRU�UHFHLYH�GDWD�LV�
JHQHUDWHG��7KH�FRPPDQG�5HVHW�+LJKHVW�,86�PXVW�EH�LVVXHG�DW�WKH�HQG�RI�
WKH�,QWHUUXSW�6HUYLFH�5RXWLQH�UHJDUGOHVV�RI�ZKHWKHU�DQ�LQWHUUXSW�
DFNQRZOHGJH�F\FOH�KDG�EHHQ�H[HFXWHG��KDUGZDUH�RU�VRIWZDUH���7KLV�
SURFHVV�HQDEOHV�D�'0$�WR�FRPSOHWH�D�WUDQVIHU�RI�WKH�UHFHLYHG�IUDPH�WR�
PHPRU\�DQG�WKHQ�LQIRUP�WKH�&38�WKDW�D�IUDPH�KDV�EHHQ�FRPSOHWHG�
ZLWKRXW�ORFNLQJ�WKH�),)2��,Q�WKH�5HFHLYH�,QWHUUXSW�RQ�6SHFLDO�&RQGLWLRQ�
2QO\�PRGH�WKH�LQWHUUXSW�YHFWRU�IRU�UHFHLYH�GDWD�LV�QRW�XVHG��LW�LV�XVHG�WR�
LQGLFDWH�WKDW�WKH�ODVW�E\WH�RI�D�IUDPH�KDV�EHHQ�UHDG�IURP�WKH�5HFHLYH�
),)2��7KLV�SURFHVV�HOLPLQDWHV�UHDGLQJ�WKH�IUDPH�VWDWXV��&5&�DQG�RWKHU�
VWDWXV�LV�VWRUHG�LQ�WKH�VWDWXV�),)2�ZLWK�WKH�IUDPH�E\WH�FRXQW��

) $ ' ' ' ' & & ) $ ' ' ' ' & & )
� � � � � � �

)
� � � � � � � � � �

'R�QRW�/RDG
&RXQWHU�2Q
�VW�)ODJ
5HVHW�%\WH
&RXQWHU�+HUH

,QWHUQDO�%\WH�6WUREH
,QFUHPHQWV�&RXQWHU

/RDG�&RXQWHU
LQWR�),)2�DQG
,QFUHPHQW�375

5HVHW
%\WH�&RXQWHU

,QWHUQDO�%\WH�6WUREH
,QFUHPHQWV�&RXQWHU

/RDG�&RXQWHU
LQWR�),)2�DQG
,QFUHPHQW�375
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:KHQ�D�FKDUDFWHU�ZLWK�D�6SHFLDO�5HFHLYH�&RQGLWLRQ�RWKHU�WKDQ�(2)�LV�
UHFHLYHG��UHFHLYH�RYHUUXQ��RU�SDULW\���D�6SHFLDO�5HFHLYH�&RQGLWLRQ�
,QWHUUXSW�LV�JHQHUDWHG�DIWHU�WKH�FKDUDFWHU�LV�UHDG�IURP�WKH�),)2��7KH�
5HFHLYH�),)2�LV�ORFNHG�XQWLO�WKH�(UURU�5HVHW�FRPPDQG�LV�LVVXHG��

6'/&�/RRS�0RGH

7KH�(6&&�VXSSRUWV�6'/&�/RRS�PRGH�LQ�DGGLWLRQ�WR�QRUPDO�6'/&��,Q�DQ�
6'/&�/RRS��WKHUH�LV�D�SULPDU\�FRQWUROOHU�WKDW�PDQDJHV�WKH�PHVVDJH�
WUDIILF�IORZ�RQ�WKH�ORRS�DQG�RQH�RU�PRUH�VHFRQGDU\�VWDWLRQV��,Q�6'/&�
/RRS�PRGH��DQ�(6&&�FKDQQHO�RSHUDWLQJ�LQ�UHJXODU�6'/&�PRGH�FDQ�DFW�DV�
WKH�SULPDU\�FRQWUROOHU�

$�VHFRQGDU\�VWDWLRQ�LQ�DQ�6'/&�/RRS�LV�DOZD\V�OLVWHQLQJ�WR�WKH�PHVVDJHV�
EHLQJ�VHQW�DURXQG�WKH�ORRS��DQG�SDVVHV�WKHVH�PHVVDJHV�WR�WKH�UHVW�RI�WKH�
ORRS�E\�UHWUDQVPLWWLQJ�WKHP�ZLWK�D�RQH�ELW�WLPH�GHOD\�

7KH�VHFRQGDU\�VWDWLRQ�FDQ�SODFH�LWV�RZQ�PHVVDJH�RQ�WKH�ORRS�RQO\�DW�
VSHFLILF�WLPHV��7KH�FRQWUROOHU�VLJQDOV�WKDW�VHFRQGDU\�VWDWLRQV�PD\�WUDQVPLW�
PHVVDJHV�E\�VHQGLQJ�D�VSHFLDO�FKDUDFWHU��FDOOHG�DQ�(QG�RI�3ROO��(23���
DURXQG�WKH�ORRS��7KH�(23�FKDUDFWHU�LV�D�0�IROORZHG�E\�VHYHQ�1V�

:KHQ�D�VHFRQGDU\�VWDWLRQ�KDV�D�PHVVDJH�WR�WUDQVPLW�DQG�UHFRJQL]HV�DQ�
(23�RQ�WKH�OLQH��LW�FKDQJHV�WKH�ODVW�ELQDU\�1�RI�WKH�(23�WR�D�0�EHIRUH�
WUDQVPLVVLRQ��WXUQLQJ�WKH�(23�LQWR�D�IODJ�SDWWHUQ��7KH�VHFRQGDU\�VWDWLRQ�
QRZ�SODFHV�LWV�PHVVDJH�RQ�WKH�ORRS�DQG�WHUPLQDWHV�LWV�PHVVDJH�ZLWK�DQ�
(23��$Q\�VHFRQGDU\�VWDWLRQV�IXUWKHU�GRZQ�WKH�ORRS�ZLWK�PHVVDJHV�WR�
WUDQVPLW�FDQ�DSSHQG�WKHLU�PHVVDJHV�WR�WKH�PHVVDJH�RI�WKH�ILUVW�VHFRQGDU\�
VWDWLRQ�E\�WKH�VDPH�SURFHVV�

$OO�VHFRQGDU\�VWDWLRQV�ZLWKRXW�PHVVDJHV�WR�VHQG�PHUHO\�HFKR�WKH�
LQFRPLQJ�PHVVDJHV�

6'/&�/RRS�PRGH�LV�TXLWH�VLPLODU�WR�QRUPDO�6'/&�PRGH�H[FHSW�WKDW�WZR�
DGGLWLRQDO�FRQWURO�ELWV�DUH�XVHG��:ULWLQJ�D�1�WR�WKH�WR10�%LW����/RRS�
0RGH��FRQILJXUHV�WKH�(6&&�IRU�/RRS�PRGH��:ULWLQJ�D�1�WR�WKH�*R�$FWLYH�
RQ�3ROO�ELW��%LW����LQ�WKH�VDPH�UHJLVWHU�QRUPDOO\�FDXVHV�WKH�(6&&�WR�
80�����������
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FKDQJH�WKH�QH[W�(23�LQWR�D�IODJ�DQG�WKHQ�EHJLQ�WUDQVPLWWLQJ�RQ�ORRS��
+RZHYHU��ZKHQ�WKH�(6&&�ILUVW�JRHV�2Q�/RRS�LW�XVHV�WKH�ILUVW�(23�DV�D�
VLJQDO�WR�LQVHUW�WKH�RQH�ELW�GHOD\��DQG�GRHV�QRW�EHJLQ�WUDQVPLWWLQJ�XQWLO�LW�
UHFHLYHV�WKH�VHFRQG�(23��7KHUH�DUH�DOVR�WZR�DGGLWLRQDO�VWDWXV�ELWV�LQ�
RR10��WKH�2Q�/RRS�ELW��%LW����DQG�WKH�/RRS�6HQGLQJ�ELW��%LW����

7KHUH�DUH�DOVR�UHVWULFWLRQV�DV�WR�ZKHQ�DQG�KRZ�D�VHFRQGDU\�VWDWLRQ�
SK\VLFDOO\�EHFRPHV�SDUW�RI�WKH�ORRS�

$�VHFRQGDU\�VWDWLRQ�WKDW�KDV�MXVW�SRZHUHG�XS�PXVW�PRQLWRU�WKH�ORRS��
ZLWKRXW�WKH�RQH�ELW�WLPH�GHOD\��XQWLO�LW�UHFRJQL]HV�DQ�(23��:KHQ�DQ�(23�
LV�UHFRJQL]HG�WKH�RQH�ELW�WLPH�GHOD\�LV�VZLWFKHG�RQ��7KLV�GRHV�QRW�GLVWXUE�
WKH�ORRS�EHFDXVH�WKH�OLQH�LV�PDUNLQJ�LGOH�EHWZHHQ�WKH�WLPH�WKDW�WKH�
FRQWUROOHU�VHQGV�WKH�(23�DQG�WKH�WLPH�WKDW�LW�UHFHLYHV�WKH�(23�EDFN��7KH�
VHFRQGDU\�VWDWLRQ�WKDW�KDV�JRQH�RQ�ORRS�FDQQRW�SODFH�D�PHVVDJH�RQ�WKH�
ORRS�XQWLO�WKH�QH[W�WLPH�WKDW�DQ�(23�LV�LVVXHG�E\�WKH�FRQWUROOHU��$�
VHFRQGDU\�VWDWLRQ�JRHV�RII�ORRS�LQ�D�VLPLODU�PDQQHU��:KHQ�JLYHQ�D�
FRPPDQG�WR�JR�RII�ORRS��WKH�VHFRQGDU\�VWDWLRQ�ZDLWV�XQWLO�WKH�QH[W�(23�WR�
UHPRYH�WKH�RQH�ELW�WLPH�GHOD\�

7R�RSHUDWH�WKH�(6&&�FKDQQHO�LQ�6'/&�/RRS�PRGH��ILUVW�SURJUDP�LW�DV�IRU�
QRUPDO�6'/&��7KHQ�VHOHFW�/RRS�PRGH�E\�ZULWLQJ�WKH�DSSURSULDWH�FRQWURO�
ZRUG�LQ�WR10�

7KH�(6&&�FKDQQHO�ZDLWV�IRU�WKH�(23�VR�WKDW�LW�FDQ�JR�2Q�/RRS��:KLOH�
ZDLWLQJ�IRU�WKH�(23��WKH�(6&&�WLHV�7['�WR�5['�ZLWK�RQO\�WKH�LQWHUQDO�
JDWH�GHOD\V�LQ�WKH�VLJQDO�SDWK��:KHQ�WKH�ILUVW�(23�LV�UHFRJQL]HG�E\�WKH�
(6&&��WKH�%UHDN�$ERUW�(23�ELW�LV�VHW�LQ�RR0��JHQHUDWLQJ�DQ�([WHUQDO�
6WDWXV�LQWHUUXSW��LI�VR�HQDEOHG���$W�WKH�VDPH�WLPH��WKH�2Q�/RRS�ELW�LQ�
RR10�LV�1�WR�LQGLFDWH�WKDW�WKH�(6&&�LV�LQGHHG�2Q�/RRS��DQG�D�RQH�ELW�WLPH�
GHOD\�LV�LQVHUWHG�LQ�WKH�7['�WR�WKH�5['�SDWK�

7KH�(6&&�LV�QRZ�2Q�/RRS�EXW�FDQQRW�WUDQVPLW�D�PHVVDJH�XQWLO�D�IODJ�DQG�
WKH�QH[W�(23�DUH�UHFHLYHG��7KH�UHTXLUHPHQW�WKDW�D�IODJ�EH�UHFHLYHG�
HQVXUHV�WKDW�WKH�(6&&�FDQQRW�HUURQHRXVO\�VHQG�PHVVDJHV�XQWLO�WKH�
FRQWUROOHU�HQGV�WKH�FXUUHQW�SROOLQJ�VHTXHQFH�DQG�VWDUWV�DQRWKHU�RQH�
80�����������
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,I�WKH�VRIWZDUH�QHHGV�WR�WUDQVPLW�D�PHVVDJH��LW�PXVW�VHW�WR10��%LW�����WKH�
*R�$FWLYH�2Q�3ROO�ELW��,I�WKLV�ELW�LV�VHW�ZKHQ�WKH�(23�LV�GHWHFWHG��WKH�
(6&&�FKDQQHO�FKDQJHV�WKH�(23�WR�D�IODJ�DQG�VWDUWV�VHQGLQJ�DQRWKHU�IODJ��
7KH�(23�LV�UHSRUWHG�LQ�RR0�%LW����WKH�%UHDN�$ERUW�(23�ELW�DQG�WKH�&38�
ZULWHV�LWV�GDWD�E\WHV�WR�WKH�7[�),)2��MXVW�DV�LQ�QRUPDO�6'/&�IUDPH�
WUDQVPLVVLRQ��:KHQ�WKH�IUDPH�LV�FRPSOHWH�DQG�&5&�KDV�EHHQ�VHQW��WKH�
WUDQVPLWWHU�FORVHV�ZLWK�D�IODJ�DQG�UHYHUWV�WR�2QH�%LW�'HOD\�PRGH��7KH�ODVW�
0�RI�WKH�IODJ��DORQJ�ZLWK�WKH�PDUNLQJ�OLQH�HFKRHG�IURP�WKH�5['�SLQ��IRUP�
DQ�(23�IRU�VHFRQGDU\�VWDWLRQV�IXUWKHU�GRZQ�WKH�ORRS�

7KH�(6&&�VHWV�R10�%LW���WR�1�WR�LQGLFDWH�WKDW�WKH�(6&&�FKDQQHO�LV�
DFWXDOO\�WUDQVPLWWLQJ�D�PHVVDJH�

,I�WKH�*R�$FWLYH�2Q�3ROO�ELW��%LW����LV�QRW�VHW�DW�WKH�WLPH�WKH�(23�SDVVHV�
E\��WKH�(6&&�FKDQQHO�FDQQRW�VHQG�D�PHVVDJH�XQWLO�D�IODJ��WHUPLQDWLQJ�WKH�
FXUUHQW�SROOLQJ�VHTXHQFH��DQG�DQRWKHU�(23�DUH�UHFHLYHG�

,I�6'/&�/RRS�PRGH�LV�GHVHOHFWHG��WKH�(6&&�FKDQQHO�LV�GHVLJQHG�WR�H[LW�
IURP�WKH�ORRS�JUDFHIXOO\��:KHQ�WKH�6'/&�/RRS�PRGH�LV�GHVHOHFWHG�E\�
ZULWLQJ�WR�WR10��WKH�(6&&�FKDQQHO�ZDLWV�XQWLO�WKH�QH[W�SROOLQJ�F\FOH�WR�
UHPRYH�WKH�RQH�ELW�WLPH�GHOD\�

,I�D�SROOLQJ�F\FOH�LV�LQ�SURJUHVV�DW�WKH�WLPH�WKH�FRPPDQG�LV�ZULWWHQ��WKH�
(6&&�FKDQQHO�ILQLVKHV�VHQGLQJ�DQ\�PHVVDJH�WKDW�LW�LV�WUDQVPLWWLQJ��HQGV�
ZLWK�DQ�(23��DQG�GLVFRQQHFWV�7['�IURP�5['��,I�QR�PHVVDJH�ZDV�LQ�
SURJUHVV��WKH�(6&&�FKDQQHO�LPPHGLDWHO\�GLVFRQQHFWV�7['�IURP�5['�

:KHQ�WKH�(6&&�FKDQQHO�LV�QRW�VHQGLQJ�RQ�WKH�ORRS��H[LW�IURP�WKH�ORRS�E\�
VHWWLQJ�WR10�%LW����WKH�/RRS�0RGH�ELW�WR�0��$W�WKH�VDPH�WLPH��ZULWH�WKH�
WR10�%LWV�������WKH�0DUN�)ODJ�,GOH�DQG�$ERUW�)ODJ�RQ�8QGHUUXQ�ELWV�ZLWK�
WKH�GHVLUHG�YDOXHV��7KH�(6&&�FKDQQHO�UHYHUWV�WR�QRUPDO�6'/&�RSHUDWLRQ�
DV�VRRQ�DV�DQ�(23�LV�UHFHLYHG��RU�LPPHGLDWHO\�LI�WKH�UHFHLYHU�LV�DOUHDG\�LQ�
+XQW�PRGH�EHFDXVH�RI�WKH�UHFHLSW�RI�DQ�(23�

7R�HQVXUH�ORRS�RSHUDWLRQ�DIWHU�WKH�(6&&�FKDQQHO�JRHV�RII��ORRS��DQG�XQWLO�
H[WHUQDO�UHOD\V�WDNH�WKH�(6&&�FKDQQHO�FRPSOHWHO\�RXW�RI�WKH�ORRS��WKH�
(6&&�FKDQQHO�PXVW�EH�SURJUDPPHG�IRU�0DUN�,GOH�LQVWHDG�RI�)ODJ�,GOH��
:KHQ�WKH�(6&&�FKDQQHO�JRHV�RII�ORRS��WKH�2Q�/RRS�ELW�LV�UHVHW�
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:LWK�15=,�HQFRGLQJ��UHPRYLQJ�WKH�VWDWLRQV�IURP�WKH�ORRS�
�UHPRYLQJ�WKH�RQH�ELW�WLPH�GHOD\��PD\�FDXVH�SUREOHPV�IXUWKHU�
GRZQ�WKH�ORRS�EHFDXVH�RI�H[WUDQHRXV�WUDQVLWLRQV�RQ�WKH�OLQH��7KH�
(6&&�FKDQQHO�DYRLGV�WKLV�SUREOHP�E\�PDNLQJ�WUDQVSDUHQW�
DGMXVWPHQWV�DW�WKH�HQG�RI�HDFK�IUDPH�LW�VHQGV�LQ�UHVSRQVH�WR�DQ�
(23��$�UHVSRQVH�IUDPH�IURP�WKH�(6&&�FKDQQHO�LV�WHUPLQDWHG�E\�
D�IODJ�DQG�(23��1RUPDOO\��WKH�IODJ�DQG�WKH�(23�VKDUH�D�0��EXW�LI�
VKDULQJ�FDXVHV�WKH�5['�DQG�7['�SLQV�WR�KDYH�RSSRVLWH�SRODULW\�
DIWHU�WKH�(23��WKH�(6&&�FKDQQHO�DGGV�DQRWKHU�0�EHWZHHQ�WKH�IODJ�
DQG�WKH�(23��7KLV�SURFHVV�FDXVHV�DQ�H[WUD�OLQH�WUDQVLWLRQ�VR�WKDW�
5['�DQG�7['�DUH�LGHQWLFDO�DIWHU�WKH�(23�LV�VHQW��7KH�H[WUD�0�LV�
FRPSOHWHO\�WUDQVSDUHQW�EHFDXVH�WKH�IODJ�DQG�WKH�(23�QR�ORQJHU�
VKDUH�D�0��$OO�WKDW�D�ORRS�H[LW�QHHGV��LV�WKH�UHPRYDO�RI�WKH�RQH�ELW�
GHOD\�

7KH�(6&&�FKDQQHO�DOORZV�WKH�XVHU�WKH�RSWLRQ�RI�XVLQJ�15=,�LQ�6'/&�
/RRS�PRGH�E\�SURJUDPPLQJ�WR10��:LWK�15=,�HQFRGLQJ��WKH�RXWSXWV�RI�
VHFRQGDU\�VWDWLRQV�LQ�WKH�ORRS�DUH�LQYHUWHG�IURP�WKHLU�LQSXWV�EHFDXVH�RI�
PHVVDJHV�WKDW�WKH\�KDYH�WUDQVPLWWHG�

6'/&�/RRS�,QLWLDOL]DWLRQ

7KH�SURFHVVRU�PXVW�SURJUDP�WR4�ILUVW�WR�VHOHFW�6'/&�PRGH��DQG�WKHQ�
WR10�WR�VHOHFW�WKH�&5&�SUHVHW�YDOXH�DQG�SURJUDP�WKH�0DUN�)ODJ�,GOH�ELW��
7KH�*R�$FWLYH�2Q�3ROO�DQG�/RRS�0RGH�ELWV�LQ�WR10��ELWV���DQG����PXVW�
QRW�EH�VHW�WR�1�\HW��7KH�IODJ�LV�ZULWWHQ�LQ�WR7�DQG�WKH�YDULRXV�RSWLRQV�DUH�
VHOHFWHG�LQ�WR3�DQG�WR5��$W�WKLV�SRLQW��WKH�RWKHU�UHJLVWHUV�DUH�LQLWLDOL]HG�DV�
QHFHVVDU\��7DEOH ����

1RWH�
80�����������
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WR10�%LW����WKH�/RRS�0RGH�ELW��LV�1��:KHQ�FRPSOHWH��WKH�WUDQVPLWWHU�LV�
HQDEOHG�E\�VHWWLQJ�WR5�%LW���RI�WR�1��1RZ�WKDW�WKH�WUDQVPLWWHU�LV�HQDEOHG��
WKH�&5&�JHQHUDWRU�LV�LQLWLDOL]HG�E\�LVVXLQJ�WKH�5HVHW�7[�&5&�*HQHUDWRU�
FRPPDQG�LQ�WR0��%LWV������DUH�10���7KH�UHFHLYHU�LV�HQDEOHG�E\�VHWWLQJ�WKH�
WR10�%LW����WKH�*R�$FWLYH�2Q�3ROO�ELW��WR�1�

7DEOH���� �6'/&�/RRS�0RGH�,QLWLDOL]DWLRQ

%LW�1XPEHU

5HJ � � � � � � � � 'HVFULSWLRQ

:5� � � � � � � � � 6HOHFW�;��FORFN��6'/&�PRGH��HQDEOH�
V\QF�PRGH�U[�LV�WKH�QXPEHU�RI�5[�
ELWV�FKDU��QR�DXWR�HQDEOH��HQWHU�+XQW��
(QDEOH�5[�&5&��$GGUHVV�6HDUFK��1R�
V\QF�FKDUDFWHU�ORDG�LQKLELW

:5� U [ � � � � � �

:5� G W [ � � � U � G�LV�WKH�LQYHUVH�RI�'75�SLQ��W[�LV�WKH�
QXPEHU�RI�7[�ELWV�FKDU��XVH�6'/&�
&5&��U�LV�WKH�LQYHUVH�VWDWH�RI��576�
SLQ��&5&�HQDEOH�6'/&�)ODJ

:5� � � � � � � � �

:5� [ [ [ [ [ [ [ [ 5HFHLYHU�VHFRQGDU\�DGGUHVV
:5�� [ [ [ [ [ [ [ � (QDEOH�DFFHVV�WR�QHZ�UHJLVWHU

(QDEOH�H[WHQGHG�UHDG��7[�,17�RQ�
),)2�HPSW\��G�LV�WKH�5(48(67�
WLPLQJ�PRGH��5[,17�RQ���FKDU��U�LV�
WKH�576�GHDFWLYDWLRQ��DXWR�(20�
UHVHW��$XWR�)ODJ�7[

:5�¶ � � � G � U � �

:5�� F G H � L � � � (QDEOH�/RRS�0RGH��*R�$FWLYH�2Q�
3ROO��F�LV�&5&�SUHVHW��GH�LV�WKH�GDWD�
HQFRGLQJ�PHWKRG��L�LV�WKH�,GOH�OLQH

:5� U [ � � � � � � (QDEOH�5HFHLYHU
:5� G W [ � � � U � (QDEOH�7UDQVPLWWHU
:5� � � � � � � � � 5HVHW�&5&�JHQHUDWRU
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7KH�(6&&�FKDQQHO�JRHV�2Q�/RRS�ZKHQ�VHYHQ�FRQVHFXWLYH�1V�DUH�
UHFHLYHG��DQG�VLJQDOV�WKLV�FRQGLWLRQ�E\�VHWWLQJ�RR10�%LW����WKH�2Q�/RRS�
ELW���7KH�VHYHQ�FRQVHFXWLYH�1V�VHWV�WKH�%UHDN�$ERUW�DQG�6\QF�+XQW�ELWV�
�%LWV���DQG����LQ�RR0�DV�ZHOO��:KHQ�WKH�(6&&�LV�2Q�/RRS��WKH�*R�$FWLYH�
2Q�3ROO�ELW��WR10�%LW����PXVW�EH�0�XQWLO�D�PHVVDJH�LV�WR�EH�WUDQVPLWWHG�RQ�
WKH�ORRS�

7R�WUDQVPLW�D�PHVVDJH�RQ�WKH�ORRS��WKH�*R�$FWLYH�2Q�3ROO�ELW�PXVW�EH�1��
$W�WKLV�SRLQW��WKH�SURFHVVRU�PD\�HLWKHU�ZULWH�WKH�ILUVW�FKDUDFWHU�WR�WKH�
WUDQVPLW�EXIIHU�DQG�ZDLW�IRU�D�WUDQVPLW�EXIIHU�HPSW\�FRQGLWLRQ��RU�ZDLW�IRU�
WKH�%UHDN�$ERUW�DQG�6\QF�+XQW�ELWV��%LWV���DQG����WR�EH�VHW�LQ�RR0�DQG�WKH�
/RRS�6HQGLQJ�ELW��%LW����WR�EH�VHW�LQ�RR10�EHIRUH�ZULWLQJ�WKH�ILUVW�GDWD�WR�
WKH�WUDQVPLWWHU�

7KH�*R�$FWLYH�2Q�3ROO�ELW��WR10�%LW����PXVW�EH�0�DIWHU�WKH�WUDQVLWLRQ�RI�
WKH�IUDPH�KDV�EHJXQ��7R�JR�2II�/RRS��WKH�SURFHVVRU�PXVW�VHW�WKH�*R�
$FWLYH�2Q�3ROO�ELW�WR�0�DQG�WKHQ�ZDLW�IRU�WKH�/RRS�6HQGLQJ�ELW��%LW����LQ�
RR10�WR�EH�0�

$W�WKLV�SRLQW��WKH�/RRS�0RGH�ELW��ELW����LQ�WR10�LV�0�WR�UHTXHVW�DQ�RUGHUO\�
H[LW�IURP�WKH�ORRS��7KH�(6&&�H[LWV�6'/&�/RRS�PRGH�ZKHQ�VHYHQ�
FRQVHFXWLYH�1V�KDYH�EHHQ�UHFHLYHG��DW�WKH�VDPH�WLPH�WKH�%UHDN�$ERUW�DQG�
+XQW�ELWV��%LWV���DQG����LQ�RR0�DUH�1��DQG�WKH�2Q�/RRS�ELW�LQ�RR10�LV�0�

/RFDO7DON��$SSOH7DON��0RGH

• 7R�HQWHU�WKLV�PRGH��LQLWLDOL]H�WKH�SDUW�DV�GHVFULEHG�IRU�QRUPDO�6'/&�
PRGH��ZLWK�WKH�IROORZLQJ�DGGLWLRQDO�VHWWLQJV�

• WR4�%LWV������DUH�1000��6'/&�

• WR5�%LW���LV�0��576�IDOVH�

• WR7’�%LW���LV�1��DXWR�576�GHDFWLYDWLRQ�

• WR10�%LW���LV�1��0DUN�,GOH�
80�����������
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7KHQ��EHIRUH�VHQGLQJ�WKH�ILUVW�IUDPH��ZULWH�D�1�WR�WR5�%LW����ZKLFK�LQ�RWKHU�
PRGHV�LV�WKH�6HQG�%UHDN�FRPPDQG�ELW��2Q�WKLV�UHYLVLRQ�RI�WKH�(6&&��WKLV�
DFWLRQ�SODFHV�WKH�7UDQVPLWWHU�LQ�D�VSHFLDO�/RFDO7DON�PRGH��LQ�ZKLFK�

�� :KHQ�VRIWZDUH�RU�D�'0$�FKDQQHO�ZULWHV�WKH�ILUVW�GDWD�FKDUDFWHU�RI�D�
QHZ�IUDPH�LQWR�WKH�7[),)2��WKH�WUDQVPLWWHU�VHQGV�WKUHH�)ODJV��
DVVHUWLQJ�576�GXULQJ�WKH�ILUVW�ELW�RI�WKH�ILUVW�)ODJ��WKHQ�QHJDWLQJ�576�
IRU�IRXU�ELWV�WR�FUHDWH�D�FRGLQJ�YLRODWLRQ��WKHQ�DVVHUWLQJ�576�DJDLQ�IRU�
WKH�EDODQFH�RI�WKH�)ODJV��EHIRUH�LW�VHQGV�WKH�ILUVW�FKDUDFWHU�

�� :KHQ�D�IUDPH�LV�RYHU��WKH�WUDQVPLWWHU�GHOD\V�WKH�7;,3�WKDW�ZRXOG�
RWKHUZLVH�EH�VHW�DV�WKH�ODVW�E\WH�RI�WKH�&5&�ZDV�JRLQJ�RXW��XQWLO�DIWHU�
LW�KDV�VHQW�WKH�&5&��D�FORVLQJ�)ODJ��DQG����ELWV�RI�PDUN�,GOH�

7KHVH�WZR�SURFHGXUHV�E\�WKH�WUDQVPLWWHU�JUHDWO\�HDVH�WKH�VRIWZDUH�EXUGHQ�
UHTXLUHG�WR�WUDQVPLW�D�/RFDO7DON��$SSOH7DON��IUDPH�

5(*,67(5�$''5(66,1*

7KH�(6&&�FKDQQHO�UHVSRQGV�WR�WZR�DGGUHVVHV�LQ�WKH�=������=�����
V�,�2�
VSDFH�

$GGUHVV�E8H�LV�FDOOHG�(6&&�&RQWURO��DQG�LV�WKH�DGGUHVV�XVHG�E\�VRIWZDUH�
IRU�DOO�DFFHVVHV�H[FHSW�UHDGLQJ�DQG�ZULWLQJ�VHULDO�GDWD�

%HFDXVH�WKH�(6&&�FKDQQHO�LQFOXGHV�PRUH�WKDQ�WZR�UHJLVWHUV��VRIWZDUH�
PXVW�DFFHVV�PRVW�RI�LWV�UHJLVWHUV�E\�ILUVW�ZULWLQJ�D�UHJLVWHU�DGGUHVV�WR�WKH�
(6&&�&RQWURO�DGGUHVV��DQG�WKHQ�UHDGLQJ�RU�ZULWLQJ�WKH�VDPH�DGGUHVV��
0RVW�RI�WKH�(6&&�FKDQQHO
V�UHJLVWHUV�DUH�QRW�V\PPHWULFDO�EHWZHHQ�
UHDGLQJ�DQG�ZULWLQJ��DQG�VR�(6&&�:ULWH�5HJLVWHUV�������DQG�5HDG�
5HJLVWHUV�������DUH�GLVFXVVHG�VHSDUDWHO\�

$GGUHVV�E9H�LV�FDOOHG�(6&&�'DWD��6RIWZDUH�FDQ�UHDG�WKLV�DGGUHVV�WR�
REWDLQ�VHULDOO\�UHFHLYHG�GDWD��DQG�FDQ�ZULWH�WKLV�DGGUHVV�WR�SURYLGH�GDWD�WR�
EH�VHULDOO\�WUDQVPLWWHG��7KH�(6&&�FDQ�EH�XVHG�ZLWK�WKH�=������=�����
V�
'0$�FKDQQHOV��LI�VR��00E9H�LV�WKH�,�2�DGGUHVV�WR�XVH�LQ�SURJUDPPLQJ�WKH�
'0$�FKDQQHO�V��
80�����������
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2I�WKH����:ULWH�UHJLVWHUV�DQG����5HDG�UHJLVWHUV�LQ�WKH�(6&&�FKDQQHO��RQO\�
:ULWH�5HJLVWHU���DQG�5HDG�5HJLVWHU���FDQ�EH�DFFHVVHG�DW�WKH�(6&&�
&RQWURO�DGGUHVV�DIWHU�D�5HVHW��7R�HQDEOH�VRIWZDUH�WR�UHDG�RU�ZULWH�WKH�RWKHU�
UHJLVWHUV��WR0�LQFOXGHV�DQ�LQGLUHFW�UHJLVWHU�DGGUHVV�ILHOG�

%LWV������DQG������RI�WR0�HQDEOH�VRIWZDUH�WR�ZULWH�FHUWDLQ�FRPPDQGV�WR�WKH�
(6&&�FKDQQHO��LQ�HDFK�ILHOG�WKH�DOO�0�YDOXH�LV�D�QXOO�FRPPDQG�ZKLFK�FDQ�
EH�XVHG�ZKHQ�WKH�SXUSRVH�RI�ZULWLQJ�WR0�LV�WR�GHILQH�D�UHJLVWHU�DGGUHVV�IRU�
D�VXEVHTXHQW�UHDG�RU�ZULWH�RSHUDWLRQ�

%LW���RI�WR0�LV�VKDUHG�EHWZHHQ�FRPPDQG�%LWV������DQG�UHJLVWHU�DGGUHVV�%LW�
������$Q\�RI�WR1����RU�RR1����FDQ�EH�VHOHFWHG�IRU�VXEVHTXHQW�ZULWLQJ�RU�
UHDGLQJ��LQ�WKH�VDPH�WR0�ZULWH�ZLWK�RQH�RI�WKH�FRPPDQGV�010��111�LQ�
%LWV�������%XW�WR8��15�DQG�RR8��15�FDQ�RQO\�EH�VHOHFWHG�E\�ZULWLQJ�WKHLU�
UHJLVWHU�QXPEHU�LQ�%LWV������RI�WR0��ZLWK�00�LQ�%LWV�������$QRWKHU�ZD\�WR�
GHVFULEH�WKLV�SURFHVV�LV�WKDW�WKH�YDOXH�001�LQ�%LWV������LV�D�3RLQW�+LJK�
FRPPDQG�WKDW�VHOHFWV�RQH�RI�UHJLVWHUV�������IRU�WKH�QH[W�UHDG�RU�ZULWH�

:KHQ�VRIWZDUH�ZULWHV�D�UHJLVWHU�DGGUHVV�������WR�WR0��WKH�QH[W�WLPH�LW�
UHDGV�RU�ZULWHV�WKH�(6&&�&RPPDQG�DGGUHVV��WKH�(6&&�FKDQQHO�ZULWHV�RU�
UHDGV�WKH�UHJLVWHU�VHOHFWHG�E\�WKH�DGGUHVV�LQ�WR0��7KHUHDIWHU��VRIWZDUH�
FOHDUV�WKH�UHJLVWHU�DGGUHVV�LQ�WR0�WR�0��VR�WKDW�WKH�QH[W�UHDG�RU�ZULWH�RI�WKH�
(6&&�&RPPDQG�DGGUHVV�DJDLQ�DFFHVVHV�RR0�RU�WR0��

7KH�(6&&�FKDQQHO
V�LQGLUHFW�UHJLVWHU�DGGUHVVLQJ�UHSUHVHQWV�D�GDQJHU�ZLWK�
LQWHUUXSW�GULYHQ�VRIWZDUH��:KHQHYHU�DQ�LQWHUUXSW�FDQ�OHDG�WR�FRGH�WKDW�
DFFHVVHV�WKH�(6&&�FKDQQHO��VRIWZDUH�PXVW�SUHYHQW�VXFK�DQ�LQWHUUXSW�
EHWZHHQ�DQ�RXWSXW�LQVWUXFWLRQ��IRU�H[DPSOH��287�RU�287���WKDW�ZULWHV�D�
UHJLVWHU�DGGUHVV�WR�WR0��DQG�WKH�IROORZLQJ�LQSXW�RU�RXWSXW�LQVWUXFWLRQ�WKDW�
UHDGV�RU�ZULWHV�WKH�UHJLVWHU��3UHFHGH�WKH�ILUVW�287�RU�287��ZLWK�D�DI�
LQVWUXFWLRQ��DQG�IROORZ�WKH�VXEVHTXHQW�,1�RU�287�ZLWK�DQ�EI�LQVWUXFWLRQ�
80�����������
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,17(558376

7KH�(6&&�FKDQQHO�FRQWDLQV�WKUHH�VRXUFHV�RI�LQWHUUXSWV�

• 7KH�UHFHLYHU

• 7KH�WUDQVPLWWHU

• ([WHUQDO�6WDWXV�FRQGLWLRQV

,Q�DGGLWLRQ��WKHUH�DUH�VHYHUDO�FRQGLWLRQV�WKDW�PD\�FDXVH�WKHVH�LQWHUUXSWV��
)LJXUH ���LOOXVWUDWHV�WKH�GLIIHUHQW�FRQGLWLRQV�IRU�HDFK�LQWHUUXSW�VRXUFH��
5HFHLYH�LQWHUUXSWV�KDYH�WKH�KLJKHVW�SULRULW\��DQG�([WHUQDO�6WDWXV�LQWHUUXSWV�
WKH�ORZHVW�
80�����������
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)LJXUH���� (6&&�,QWHUUXSW�6RXUFHV

(6&&
,QWHUUXSW

5HFHLYHU�
,QWHUUXSW�
6RXUFHV

=HUR�&RXQW

7UDQVPLW�%XIIHU�(PSW\

3DULW\�(UURU��,I�HQDEOHG�

(QG�RI�)UDPH��6'/&�

)UDPLQJ�(UURU

5HFHLYH�2YHUUXQ

'&'

6<1&�+817

&76

7[�8QGHUUXQ�(20

%UHDN�$ERUW

7UDQVPLWWHU�
,QWHUUXSW�
6RXUFH

([WHUQDO�6WDWXV
,QWHUUXSW�
6RXUFHV

,QWHUUXSW�RQ�DOO�5[�&KDUDFWHU�
RU�6SHFLDO�&RQGLWLRQ

5HFHLYH�,QWHUUXSW�RQ�6SHFLD
&RQGLWLRQ�2QO\

,QWHUUXSW�RQ�ILUVW�5[�&KDUDFWHU�
RU�6SHFLDO�&RQGLWLRQ

5HFHLYH�&KDUDFWHU�$YDLODEOH
80�����������
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,QWHUUXSW�8QGHU�6HUYLFH��,86���)LJXUH ���LOOXVWUDWHV�WKH�(6&&�FKDQQHO�
LQWHUUXSW�VWUXFWXUH�

)LJXUH���� 3HULSKHUDO�,QWHUUXSW�6WUXFWXUH

)LJXUH ���LOOXVWUDWHV�WKH�LQWHUQDO�GDLV\�FKDLQLQJ�LQ�WKH�(6&&�FKDQQHO��
/RZHU�SULRULW\�GHYLFHV�RQ�WKH�GDLV\�FKDLQ�FDQ�EH�SUHYHQWHG�IURP�
UHTXHVWLQJ�LQWHUUXSWV�XVLQJ�WKH�'LVDEOH�/RZHU�&KDLQ�ELW�LQ�WR9�%LW���

)LJXUH���� ,QWHUQDO�3ULRULW\�5HVROXWLRQ

0DVWHU�,QWHUUXSW�(QDEOH�%LW

7KH�0DVWHU�,QWHUUXSW�(QDEOH��0,(��ELW��WR9�%LW����PXVW�EH�VHW�WR�HQDEOH�
WKH�(6&&�FKDQQHO�WR�JHQHUDWH�LQWHUUXSWV��7KH�0,(�ELW�PXVW�EH�VHW�DIWHU�

,(

,QWHUUXSW�9HFWRU

0,( '/&

,3 ,86

,(, ,17 ,(2

)URP�,(,�SLQ�RU

25¶HG�ZLWK

7R�,(2�SLQ�RU

,17��SLQ

,(,�LQSXW�RI�&7&�
RU�%LGLUHFWLRQDO
&HQWURQLF�&RQWUROOHU

,(2�2XWSXW�RI
&7&��RU

%LGLUHFWLRQDO
&HQWURQLFV
&RQWUROOHU�

,(

5HFHLYHU

,3 ,86

,(, ,(2

,(,�SLQ�RU�,(2 ,(2�SLQ�RU�,(,
,LQSXW�RI�&7&�
RU�%LGLUHFWLRQDO
&HQWURQLF�&RQWUROOHU

RXWSXW�RI�&7&�
RU�%LGLUHFWLRQDO

&HQWURQLFV�&RQWUROOHU

�+LJKHVW�3ULRULW\�

,( ,3 ,86

,(, ,(2

7UDQVPLWWHU

,(

([WHUQDO�6WDWXV

,3 ,86

,(, ,(2

&RQGLWLRQV
80�����������
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LQLWLDOL]LQJ�WKH�(6&&�FKDQQHO�UHJLVWHUV�DQG�HQDEOLQJ�WKH�LQGLYLGXDO�
LQWHUUXSWV��7KH�(6&&�UHTXHVWV�DQ�LQWHUUXSW�E\�DVVHUWLQJ�DQ�LQWHUQDO�VLJQDO��
SURFHVVHG�ZLWK�DQ�OR�LQVWUXFWLRQ��ZLWK�WKH�,17��SLQ�DQG�VLPLODU�UHTXHVWV�
IURP�WKH�&7&V�DQG�%LGLUHFWLRQDO�&HQWURQLFV�&RQWUROOHU��ZKHQ�GHWHFWLQJ�
WKDW�RQH�RI�WKH�HQDEOHG�LQWHUUXSW�FRQGLWLRQV�KDV�RFFXUUHG�

,QWHUUXSW�(QDEOH�%LW

7KH�,QWHUUXSW�(QDEOH��,(��ELWV�FRQWURO�LQWHUUXSW�UHTXHVWV�IURP�HDFK�
LQWHUUXSW�VRXUFH�RQ�WKH�(6&&��,I�WKH�,(�ELW�LV�1�IRU�DQ�LQWHUUXSW�VRXUFH��WKDW�
VRXUFH�PD\�JHQHUDWH�DQ�LQWHUUXSW�UHTXHVW��SURYLGLQJ�DOO�RI�WKH�QHFHVVDU\�
FRQGLWLRQV�DUH�PHW��,I�WKH�,(�ELW�LV�UHVHW��QR�LQWHUUXSW�UHTXHVW�FDQ�EH�
JHQHUDWHG�E\�WKDW�VRXUFH�

7KH�WUDQVPLW�LQWHUUXSW�,(�ELW�LV�WR1�%LW����7KH�UHFHLYH�LQWHUUXSW�,(�ELWV�DUH�
WR1�%LWV�������7KH�H[WHUQDO�VWDWXV�LQWHUUXSWV�DUH�LQGLYLGXDOO\�HQDEOHG�LQ�
WR15�ZLWK�WKH�PDVWHU�H[WHUQDO�VWDWXV�LQWHUUXSW�HQDEOH�EHLQJ�WR1�%LW����7KH�
0,(�ELW��WR9�%LW����PXVW�EH�VHW��1��IRU�DQ\�LQWHUUXSW�WR�RFFXU�

,QWHUUXSW�3HQGLQJ�%LW

7KH�,QWHUUXSW�3HQGLQJ��,3��ELW�IRU�D�JLYHQ�VRXUFH�RI�LQWHUUXSW�LV�VHW�E\�WKH�
SUHVHQFH�RI�DQ�LQWHUUXSW�FRQGLWLRQ��,W�LV�UHVHW�GLUHFWO\�E\�WKH�SURFHVVRU��RU�
LQGLUHFWO\�E\�VRPH�DFWLRQ�WKDW�WKH�SURFHVVRU�PD\�WDNH��,I�WKH�
FRUUHVSRQGLQJ�,(�ELW�LV�QRW�VHW��WKH�,3�IRU�WKDW�VRXUFH�RI�LQWHUUXSW�QHYHU�VHW��
7KH�,3�ELWV�FDQ�EH�UHDG�XVLQJ�RR3�DV�GHSLFWHG�EHORZ�

� � � � � � �

5HVHUYHG 5;,3 7;,3 ([W�6WDW,3 5HVHUYHG

5 5 5 5 5

± � � � ±
80�����������
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,QWHUUXSW�8QGHU�6HUYLFH�%LW

7KH�,QWHUUXSW�8QGHU�6HUYLFH��,86��ELWV�DUH�VHW�GXULQJ�DQ�LQWHUUXSW�
DFNQRZOHGJH�F\FOH�IRU�WKH�KLJKHVW�SULRULW\�,3��7KH�,86�ELWV�FDQ�EH�VHW�E\�
HLWKHU�D�KDUGZDUH�DFNQRZOHGJH�F\FOH�ZLWK�WKH�,17$&.�SLQ�DVVHUWHG��RU�LI�
VRIWZDUH�ZULWHV�WR9�%LW���DV�1�DQG�WKHQ�UHDGV�RR2�

7KH�,86�ELWV�FRQWURO�WKH�RSHUDWLRQ�RI�WKH�LQWHUQDO�DQG�GDLV\�FKDLQ��:LWKLQ�
WKH�(6&&�FKDQQHO��WKH�LQWHUQDO�GDLV\�FKDLQ�OLQNV�WKH�WKUHH�VRXUFHV�RI�
LQWHUUXSW�LQ�D�IL[HG�RUGHU��,I�DQ�LQWHUQDO�,86�ELW�LV�VHW��1���DOO�ORZHU�SULRULW\�
LQWHUUXSW�UHTXHVWV�DUH�PDVNHG�RII��'XULQJ�DQ�LQWHUUXSW�DFNQRZOHGJH�F\FOH�
WKH�,3�ELWV�DUH�DOVR�JDWHG�LQWR�WKH�GDLV\�FKDLQ��7KLV�SURFHVV�HQVXUHV�WKDW�
WKH�KLJKHVW�SULRULW\�,3�LV�VHOHFWHG�WR�KDYH�LWV�,86�ELW�VHW��$W�WKH�HQG�RI�DQ�
LQWHUUXSW�VHUYLFH�URXWLQH��WKH�SURFHVVRU�PXVW�LVVXH�D�5HVHW�+LJKHVW�,86�
FRPPDQG�LQ�WR0�WR�UH�HQDEOH�ORZHU�SULRULW\�LQWHUUXSWV��7KLV�LV�WKH�RQO\�
ZD\��VKRUW�RI�D�VRIWZDUH�RU�KDUGZDUH�UHVHW��WKDW�DQ�,86�ELW�PD\�EH�UHVHW�

,W�LV�QRW�QHFHVVDU\�WR�LVVXH�WKH�5HVHW�+LJKHVW�,86�FRPPDQG�LQ�WKH�
LQWHUUXSW�VHUYLFH�URXWLQH��LI�QR�KDUGZDUH�DFNQRZOHGJH�RU�VRIWZDUH�
DFNQRZOHGJH�F\FOH�LV�H[HFXWHG��7KH�RQO\�H[FHSWLRQ�LV�ZKHQ�WKH�
6'/&�)UDPH�6WDWXV�),)2�LV�HQDEOHG�DQG�5HFHLYH�,QWHUUXSW�2Q�
6SHFLDO�&RQGLWLRQ�2QO\�LV�XVHG��6HH�WKH�VHFWLRQ�³6'/&�)UDPH�
6WDWXV�),)2´�RQ�SDJH ����IRU�PRUH�GHWDLOV�RQ�WKLV�PRGH�

'LVDEOH�/RZHU�&KDLQ�%LW

7KH�'LVDEOH�/RZHU�&KDLQ��'/&��ELW��WR9�%LW����LV�XVHG�WR�GLVDEOH�DOO�
SHULSKHUDOV�LQ�D�ORZHU�SRVLWLRQ�RQ�WKH�H[WHUQDO�GDLV\�FKDLQ��,I�'/&�LV�1��
WKH�(6&&�FKDQQHO¶V�,(2�RXWSXW�LV�GULYHQ�/RZ�DQG�SUHYHQWV�ORZHU�SULRULW\�
GHYLFHV�IURP�JHQHUDWLQJ�DQ�LQWHUUXSW�UHTXHVW��7KH�,86�ELW��ZKHQ�VHW��KDV�
WKH�VDPH�HIIHFW��EXW�LV�QRW�FRQWUROODEOH�WKURXJK�VRIWZDUH�

1RWH�
80�����������
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'DLV\�&KDLQ�5HVROXWLRQ

7KH�WKUHH�VRXUFHV�RI�LQWHUUXSW�LQ�WKH�(6&&�FKDQQHO�DUH�SULRULWL]HG�LQ�D�
IL[HG�RUGHU�YLD�D�GDLV\�FKDLQ��WKHVH�VRXUFHV�WKHQ�IRUP�SDUW�RI�D�ODUJHU�
GDLV\�FKDLQ�WKDW�FDQ�LQFOXGH�KLJK�SULRULW\�H[WHUQDO�GHYLFHV�FRQQHFWHG�WR�
WKH�,(,�SLQ��WKH�RQ�FKLS�&7&V�DQG�%LGLUHFWLRQDO�&HQWURQLFV�&RQWUROOHU��
DQG�ORZ�SULRULW\�H[WHUQDO�GHYLFHV�FRQQHFWLRQ�WR�WKH�,(2�SLQ��7KH�UHFHLYHU��
WUDQVPLWWHU��DQG�([WHUQDO�6WDWXV�LQWHUUXSWV�DUH�SULRULWL]HG�LQ�WKDW�RUGHU��7KH�
(6&&�FKDQQHO¶V�LQWHUUXSW�UHTXHVW�LV�FRQWUROOHG�E\�WKH�,3�ELWV�DQG�WKH�,(,�
LQSXW��DPRQJ�RWKHU�WKLQJV��$�IORZFKDUW�RI�WKH�LQWHUUXSW�VHTXHQFH�IRU�WKH�
(6&&�FKDQQHO�LV�LOOXVWUDWHG�LQ�)LJXUH ���

7KH�LQWHUQDO�GDLV\�FKDLQ�OLQNV�WKH�WKUHH�VRXUFHV�RI�LQWHUUXSW�LQ�D�IL[HG�
RUGHU��:KLOH�DQ�,86�ELW�LV�VHW��DOO�ORZHU�SULRULW\�LQWHUUXSW�UHTXHVWV�DUH�
PDVNHG�RII��WKXV�SUHYHQWLQJ�ORZHU�SULRULW\�LQWHUUXSWV��EXW�DOORZ�KLJKHU�
SULRULW\�LQWHUUXSWV�WR�RFFXU��'XULQJ�DQ�LQWHUUXSW�DFNQRZOHGJH�F\FOH�WKH�,3�
ELWV�DUH�JDWHG�LQWR�WKH�GDLV\�FKDLQ��7KLV�DFWLRQ�HQVXUHV�WKDW�WKH�KLJKHVW�
SULRULW\�,3�LV�VHOHFWHG�WR�VHW�,86��7KH�0,(�ELW��WR9�%LW����ZKHQ�UHVHW��0���
GLVDEOHV�DOO�LQWHUUXSW�UHTXHVWV�
80�����������
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)LJXUH���� ,QWHUUXSW�)ORZ�&KDUW��)RU�(DFK�,QWHUUXSW�6RXUFH

3HULSKHUDO�5HTXHVWV
,QWHUUXSW��,17 /�

,QWHUUXSW�3HQGLQJ
6HW��,3 ��

,(,�,(2�'DLV\�&KDLQ
6HWWOHV��:DLW�IRU�6WUREH�

8QLW�6HOHFWHG�IRU�&38
6HUYLFH��,86�LV���

&38�,QLWLDWHV�6WDWXV
'HFRGH��,17$&. /�

&38�6HUYLFHV�+LJKHU
3ULRULW\�3HULSKHUDO

�2SWLRQ��&KHFN�2WKHU
,QWHUQDO�,3��%LWV�

5(6(7�,86�DQG�([LW

6WDUW

+DV�+LJKHU
3ULRULW\�3HULSKHUDO
'LVDEOHG�8QLW"

,QWHUUXSW
&RQGLWLRQ
([LVWV"

�,(, /�

6SHFLILF
,QWHUUXSW�(QDEOH

�,([ ��"

0DVWHU
,QWHUUXSW�(QDEOHV
�0,( ��"

,V�3HULSKHUDO
(QDEOH�3LQ�$FWLYH

�,(, +�"

3ULRULW\
6HUYLFH

,QWHUUXSW
6WLOO�3HQGLQJ

6HUYLFH
5RXWLQH
&RPSOHWH"

1R

<HV

1R

<HV

1R

1R

<HV

<HV

<HV

<HV

1R

1R

1R

<HV

1R

<HV

&RPSOHWH"

�,3 ��"
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([WHUQDO�'DLV\�&KDLQ�2SHUDWLRQV

7KH�(6&&�FKDQQHO�JHQHUDWHV�DQ�LQWHUUXSW�UHTXHVW�RQO\�LI�VXFK�UHTXHVWV�DUH�
HQDEOHG��0,(�LV�1��DQG�DOO�RI�WKH�IROORZLQJ�FRQGLWLRQV�RFFXU�

• $Q�,3�ELW�DQG�WKH�FRUUHVSRQGLQJ�,(�ELW�DUH�ERWK�VHW�

• 1R�KLJKHU�SULRULW\�,86�ELW�LV�VHW�

• 1R�KLJKHU�SULRULW\�LQWHUUXSW�LV�EHLQJ�VHUYLFHG��,(,�LV�+LJK�

• 1R�LQWHUUXSW�DFNQRZOHGJH�WUDQVDFWLRQ�LV�WDNLQJ�SODFH�

7KH�(6&&�FKDQQHO�GRHV�QRW�GULYH�,(2�/RZ�ZKHQ�LW�UHTXHVWV�DQ�LQWHUUXSW��
EXW�,(2�LQVWHDG�FRQWLQXHV�WR�IROORZ�,(,�XQWLO�DQ�LQWHUUXSW�DFNQRZOHGJH�
WUDQVDFWLRQ�RFFXUV��6RPH�WLPH�DIWHU�WKH�LQWHUUXSW�UHTXHVW��WKH�SURFHVVRU�
LQLWLDWHV�DQ�,QWHUUXSW�$FNQRZOHGJH�WUDQVDFWLRQ��%HWZHHQ�WKH�WLPH�WKH�
(6&&�FKDQQHO�UHFRJQL]HV�WKDW�DQ�,QWHUUXSW�$FNQRZOHGJH�F\FOH�LV�LQ�
SURJUHVV�DQG�WKH�WLPH�GXULQJ�WKH�DFNQRZOHGJH�F\FOH�WKDW�WKH�SURFHVVRU�
UHTXHVWV�DQ�LQWHUUXSW�YHFWRU��WKH�,(,�,(2�GDLV\�FKDLQ�VHWWOHV��$Q\�
SHULSKHUDO�LQ�WKH�GDLV\�FKDLQ�KDYLQJ�DQ�,QWHUUXSW�3HQGLQJ��,3�LV�1��RU�DQ�
,QWHUUXSW�8QGHU�6HUYLFH��,86�LV�1��KROGV�LWV�,(2�OLQH�/RZ�DQG�DOO�RWKHUV�
PDNH�,(2�IROORZ�,(,�

:KHQ�WKH�SURFHVVRU�UHTXHVWV�DQ�LQWHUUXSW�YHFWRU��RQO\�WKH�KLJKHVW�SULRULW\�
LQWHUUXSW�VRXUFH�ZLWK�D�SHQGLQJ�LQWHUUXSW��,3�LV�1��KDV�LWV�,(,�LQSXW�+LJK��
LWV�,(�ELW����DQG�LWV�,86�ELW����7KLV�LV�WKH�LQWHUUXSW�VRXUFH�EHLQJ�
DFNQRZOHGJHG��DQG�DW�WKLV�SRLQW�LW�VHWV�LWV�,86�ELW�WR�1��,I�LWV�19�ELW�LV�0��
WKH�(6&&�FKDQQHO�LGHQWLILHV�LWVHOI�E\�SODFLQJ�WKH�LQWHUUXSW�YHFWRU�IURP�
WR2�RQ�WKH�GDWD�EXV��,I�WKH�19�ELW�LV����WKH�(6&&�FKDQQHO�GRHV�QRW�GULYH�
WKH�GDWD�EXV��,I�WKH�9,6�ELW�LQ�WKH�(6&&�LV�1��WKH�YHFWRU�DOVR�FRQWDLQV�
VWDWXV�LQIRUPDWLRQ��HQFRGHG�DV�GHVFULEHG�LQ�7DEOH ����ZKLFK�IXUWKHU�
GHVFULEHV�WKH�QDWXUH�RI�WKH�(6&&�LQWHUUXSW�
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,I�WKH�9,6�ELW�LV�0��WKH�YHFWRU�KHOG�LQ�WR2�LV�UHWXUQHG�ZLWKRXW�PRGLILFDWLRQ��
,I�WKH�(6&&�FKDQQHO�LV�SURJUDPPHG�WR�LQFOXGH�VWDWXV�LQIRUPDWLRQ�LQ�WKH�
YHFWRU��WKLV�VWDWXV�PD\�EH�HQFRGHG�DQG�SODFHG�LQ�HLWKHU�ELWV��±��RU�LQ�ELWV�
�±���7KLV�RSHUDWLRQ�LV�VHOHFWHG�E\�SURJUDPPLQJ�WKH�6WDWXV�+LJK�6WDWXV�
/RZ�ELW�LQ�WR9��$W�WKH�HQG�RI�WKH�LQWHUUXSW�VHUYLFH�URXWLQH��WKH�SURFHVVRU�
LVVXHV�WKH�5HVHW�+LJKHVW�,86�FRPPDQG�WR�XQORFN�WKH�GDLV\�FKDLQ�DQG�
DOORZ�ORZHU�SULRULW\�LQWHUUXSW�UHTXHVWV��7KH�,3�PXVW�EH�UHVHW�GXULQJ�WKH�
LQWHUUXSW�VHUYLFH�URXWLQH��HLWKHU�GLUHFWO\�E\�FRPPDQG�RU�LQGLUHFWO\�WKURXJK�
VRPH�DFWLRQ�WDNHQ�E\�WKH�SURFHVVRU�

7KH�H[WHUQDO�GDLV\�FKDLQ�PD\�EH�FRQWUROOHG�E\�WKH�'/&�ELW�LQ�WR9��7KLV�
ELW��ZKHQ�VHW��IRUFHV�,(2�/RZ��GLVDEOLQJ�DOO�ORZHU�SULRULW\�GHYLFHV

,QWHUUXSW�$FNQRZOHGJH

$IWHU�WKH�(6&&�FKDQQHO�UHTXHVWV�DQ�LQWHUUXSW��WKH�&38�FDQ�UHVSRQG�ZLWK�
D�KDUGZDUH�DFNQRZOHGJH�F\FOH��$IWHU�HQRXJK�WLPH�KDV�HODSVHG�WR�DOORZ�
WKH�GDLV\�FKDLQ�WR�VHWWOH��WKH�(6&&�FKDQQHO�LV�UHTXHVWLQJ�DQ�LQWHUUXSW�DQG�
LWV�,(,�LQSXW�LV�+LJK��LW�VHWV�WKH�,86�ELW�IRU�WKH�KLJKHVW�SULRULW\�,3��,I�WKH�1R�
9HFWRU�ELW�LV�UHVHW��WR9�ELW���LV�0���WKH�(6&&�FKDQQHO�WKHQ�SODFHV�WKH�
LQWHUUXSW�YHFWRU�RQ�WKH�GDWD�EXV�GXULQJ�D�UHDG�

7R�VSHHG�WKH�LQWHUUXSW�UHVSRQVH�WLPH��WKH�(6&&�FKDQQHO�FDQ�PRGLI\���ELWV�
LQ�WKH�YHFWRU�WR�LQGLFDWH�WKH�VRXUFH�RI�WKH�LQWHUUXSW��7R�LQFOXGH�WKH�VWDWXV��
WKH�9,6�ELW��WR9�ELW����PXVW�EH�VHW��1���7KH�VHUYLFH�URXWLQH�PXVW�WKHQ�FOHDU�

7DEOH���� ��,QWHUUXSW�9HFWRU�0RGLILFDWLRQ

9� 9� 6WDWXV�+LJK�6WDWXV�/RZ�LV��

9� 9� 6WDWXV�+LJK�6WDWXV�/RZ�LV��

� � 7UDQVPLW�%XIIHU�(PSW\
� � ([WHUQDO�6WDWXV�&KDQJH
� � 5HFHLYH�&KDUDFWHU�$YDLODEOH
� � 6SHFLDO�5HFHLYH�&RQGLWLRQ
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WKH�LQWHUUXSWLQJ�FRQGLWLRQ��)RU�H[DPSOH��ZULWLQJ�D�FKDUDFWHU�WR�WKH�),)2�
FOHDUV�WKH�WUDQVPLW�EXIIHU�HPSW\�,3�

$IWHU�WKH�LQWHUUXSWLQJ�FRQGLWLRQ�LV�FOHDUHG��WKH�URXWLQH�FDQ�UHDG�RR3�WR�
GHWHUPLQH�LI�DQ\�RWKHU�,3¶V�DUH�VHW�DQG�WDNH�WKH�DSSURSULDWH�DFWLRQ�WR�FOHDU�
WKHP��$W�WKH�HQG�RI�WKH�LQWHUUXSW�URXWLQH��D�5HVHW�,86�FRPPDQG��WR0��
PXVW�EH�LVVXHG�WR�XQORFN�WKH�GDLV\�FKDLQ�DQG�DOORZ�ORZHU�SULRULW\�
LQWHUUXSW�UHTXHVWV��7KLV�LV�WKH�RQO\�ZD\��VKRUW�RI�D�VRIWZDUH�RU�KDUGZDUH�
UHVHW��WKDW�DQ�,86�ELW�FDQ�EH�UHVHW�

7KH�5HFHLYHU�,QWHUUXSW

5HFHLYH�LQWHUUXSWV�LQFOXGH�5HFHLYH�&KDUDFWHU�$YDLODEOH�DQG�6SHFLDO�
5HFHLYH�&RQGLWLRQ��7KH�6SHFLDO�5HFHLYH�&RQGLWLRQ�FDQ�EH�VXEGLYLGHG�
LQWR�5HFHLYH�2YHUUXQ��)UDPLQJ�(UURU��$V\QFKURQRXV��RU�(QG�RI�)UDPH�
�6'/&���,Q�DGGLWLRQ��D�3DULW\�(UURU�FDQ�EH�D�6SHFLDO�5HFHLYH�FRQGLWLRQ�

$V�GHSLFWHG�LQ�)LJXUH ����WKH�5HFHLYH�,QWHUUXSW�PRGH�LV�FRQWUROOHG�E\�
WKUHH�ELWV�LQ�WR1��%LWV��±��VHOHFW�WKH�LQWHUUXSW�PRGH��ZKLOH�%LW���
GHWHUPLQHV�ZKHWKHU�D�3DULW\�(UURU�LV�D�6SHFLDO�5HFHLYH�&RQGLWLRQ��WR7’�
%LW���DIIHFWV�WKH�UHFHLYH�LQWHUUXSW�RSHUDWLRQ�PRGH�DV�ZHOO��7R�YLHZ�WKH�
UHJLVWHU�FRQWHQWV��UHIHU�WR�³6SHFLDO�5HFHLYH�&RQGLWLRQ�6WDWXV�5HJLVWHU�
�55��´�RQ�SDJH �����

)LJXUH���� :ULWH�5HJLVWHU���5HFHLYH�,QWHUUXSW�0RGH�&RQWURO

,I�WR7’�%LW���LV�0��D�UHFHLYH�LQWHUUXSW�LV�JHQHUDWHG�ZKHQ�RQH�E\WH�LV�
DYDLODEOH�LQ�WKH�),)2��7KLV�PRGH�LV�VHOHFWHG�DIWHU�UHVHW��6\VWHPV�ZLWK�D�
ORQJ�LQWHUUXSW�UHVSRQVH�WLPH�FDQ�XVH�WKLV�PRGH�WR�JHQHUDWH�DQ�LQWHUUXSW�

� � �

5[,17�0RGH 3DULW\6SO5
[

: :
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ZKHQ�RQH�E\WH�LV�UHFHLYHG��EXW�VWLOO�DOORZ�XS�WR�VHYHQ�PRUH�E\WHV�WR�EH�
UHFHLYHG�ZLWKRXW�DQ�RYHUUXQ�HUURU��%\�SROOLQJ�WKH�5HFHLYH�&KDUDFWHU�
$YDLODEOH�ELW��RR0�%LW����DQG�UHDGLQJ�DOO�DYDLODEOH�GDWD�WR�HPSW\�WKH�),)2�
EHIRUH�H[LWLQJ�WKH�LQWHUUXSW�VHUYLFH�URXWLQH��WKH�IUHTXHQF\�RI�LQWHUUXSWV�FDQ�
EH�PLQLPL]HG�

,I�WR7’�%LW���LV�1��WKH�(6&&�FKDQQHO�JHQHUDWHV�DQ�LQWHUUXSW�ZKHQ�WKHUH�
DUH�IRXU�E\WHV�LQ�WKH�5HFHLYH�),)2�RU�ZKHQ�D�VSHFLDO�FRQGLWLRQ�LV�
UHFHLYHG��7KLV�DOORZV�WKH�&38�QRW�WR�EH�LQWHUUXSWHG�XQWLO�DW�OHDVW�IRXU�
E\WHV�FDQ�EH�UHDG�IURP�WKH�),)2��WKHUHE\�PLQLPL]LQJ�WKH�IUHTXHQF\�RI�
UHFHLYH�LQWHUUXSWV��,I�IRXU�RU�PRUH�E\WHV�UHPDLQ�LQ�WKH�),)2�ZKHQ�WKH�
5HVHW�+LJKHVW�,86�FRPPDQG�LV�LVVXHG�DW�WKH�HQG�RI�WKH�VHUYLFH�URXWLQH��
DQRWKHU�UHFHLYH�LQWHUUXSW�LV�JHQHUDWHG�

:KHQ�D�VSHFLDO�UHFHLYH�FRQGLWLRQ�LV�GHWHFWHG��DQ�LQWHUUXSW�LV�JHQHUDWHG�
LPPHGLDWHO\��7KLV�IHDWXUH�LV�LQWHQGHG�WR�EH�XVHG�ZLWK�WKH�,QWHUUXSW�2Q�$OO�
5HFHLYH�&KDUDFWHUV�DQG�6SHFLDO�&RQGLWLRQ�PRGH��7KLV�LV�HVSHFLDOO\�XVHIXO�
LQ�6'/&�PRGH�EHFDXVH�WKH�FKDUDFWHUV�DUH�FRQWLJXRXV�DQG�WKH�UHFHSWLRQ�RI�
WKH�FORVLQJ�IODJ�LPPHGLDWHO\�JHQHUDWHV�D�VSHFLDO�UHFHLYH�LQWHUUXSW��7KH�
JHQHUDWLRQ�RI�UHFHLYH�LQWHUUXSWV�LV�GHVFULEHG�LQ�WKH�IROORZLQJ�WZR�FDVHV�

&DVH����)RXU�%\WHV�5HFHLYHG�ZLWK�1R�(UURUV��$�UHFHLYH�FKDUDFWHU�
DYDLODEOH�LQWHUUXSW�LV�WULJJHUHG�ZKHQ�WKH�DW�OHDVW�IRXU�E\WHV�LQ�WKH�UHFHLYH�
GDWD�),)2�DUH�DYDLODEOH�DQG�QR�VSHFLDO�FRQGLWLRQV�KDYH�EHHQ�GHWHFWHG��
7KHUHIRUH��WKH�LQWHUUXSW�VHUYLFH�URXWLQH�FDQ�UHDG�IRXU�E\WHV�IURP�WKH�GDWD�
),)2�ZLWKRXW�KDYLQJ�WR�UHDG�RR1�WR�FKHFN�IRU�HUURU�FRQGLWLRQV�

&DVH����'DWD�5HFHLYHG�ZLWK�(UURU�&RQGLWLRQV��:KHQ�DQ\�RI�WKH�IRXU�
ROGHVW�E\WHV�LQ�WKH�UHFHLYH�HUURU�),)2�LQGLFDWH�DQ�HUURU�KDV�EHHQ�GHWHFWHG��
D�6SHFLDO�5HFHLYH�FRQGLWLRQ�LQWHUUXSW�LV�WULJJHUHG�ZLWKRXW�ZDLWLQJ�IRU�WKH�
E\WH�WR�UHDFK�WKH�WRS�RI�WKH�),)2��,Q�WKLV�FDVH��WKH�LQWHUUXSW�VHUYLFH�URXWLQH�
PXVW�UHDG�RR1�ILUVW�EHIRUH�UHDGLQJ�HDFK�GDWD�E\WH�WR�GHWHUPLQH�ZKLFK�E\WH�
KDV�WKH�VSHFLDO�UHFHLYH�FRQGLWLRQ�DQG�WKHQ�WDNH�WKH�DSSURSULDWH�DFWLRQ��
EHFDXVH��LQ�WKLV�PRGH��WKH�VWDWXV�PXVW�EH�FKHFNHG�EHIRUH�WKH�GDWD�LV�UHDG��
WKH�GDWD�),)2�LV�QRW�ORFNHG�DQG�WKH�(UURU�5HVHW�FRPPDQG�LV�QRW�
QHFHVVDU\�
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WR7’�%LW���PXVW�EH�0�ZKHQ�XVLQJ�,QWHUUXSW�RQ�)LUVW�&KDUDFWHU�DQG�6SHFLDO�
&RQGLWLRQ�RU�,QWHUUXSW�RQ�6SHFLDO�&RQGLWLRQ�2QO\��6HH�WKH�GHVFULSWLRQ�IRU�
,QWHUUXSW�RQ�$OO�&KDUDFWHUV�RU�6SHFLDO�&RQGLWLRQ�PRGH�IRU�PRUH�GHWDLOV�RQ�
WKLV�IHDWXUH�

7KH�5HFHLYH�&KDUDFWHU�$YDLODEOH�6WDWXV�ELW��RR0�%LW����LQGLFDWHV�
ZKHWKHU�DW�OHDVW�RQH�E\WH�LV�DYDLODEOH�LQ�WKH�5HFHLYH�),)2��
LQGHSHQGHQW�RI�WR7’�%LW����7KHUHIRUH��WKLV�ELW�FDQ�EH�SROOHG�DW�
DQ\�WLPH�IRU�VWDWXV�LI�WKHUH�LV�GDWD�LQ�WKH�5HFHLYH�),)2�

5HFHLYH�,QWHUUXSWV�'LVDEOHG

7KLV�PRGH�SUHYHQWV�WKH�UHFHLYHU�IURP�UHTXHVWLQJ�DQ�LQWHUUXSW��,W�LV�XVHG�LQ�
D�SROOHG�HQYLURQPHQW�ZKHUH�HLWKHU�WKH�VWDWXV�ELWV�LQ�RR0�RU�WKH�PRGLILHG�
YHFWRU�LQ�RR2�LV�UHDG��$OWKRXJK�WKH�UHFHLYHU�LQWHUUXSWV�DUH�GLVDEOHG��WKH�
LQWHUUXSW�ORJLF�FDQ�VWLOO�EH�XVHG�WR�SURYLGH�VWDWXV�

:KHQ�WKHVH�ELWV�LQGLFDWH�WKDW�D�UHFHLYHG�FKDUDFWHU�KDV�UHDFKHG�WKH�H[LW�
ORFDWLRQ�RI�WKH�),)2��WKH�VWDWXV�LQ�RR1�PXVW�EH�FKHFNHG�DQG�WKHQ�WKH�GDWD�
PXVW�EH�UHDG��,I�VWDWXV�LV�WR�EH�FKHFNHG��LW�PXVW�EH�GRQH�EHIRUH�WKH�GDWD�LV�
UHDG��EHFDXVH�WKH�DFW�RI�UHDGLQJ�WKH�GDWD�SRSV�ERWK�WKH�GDWD�DQG�HUURU�
),)2V�

5HFHLYH�,QWHUUXSW�RQ�)LUVW�&KDUDFWHU�RU�6SHFLDO�
&RQGLWLRQ

7KLV�PRGH�LV�GHVLJQHG�IRU�XVH�ZLWK�'0$�WUDQVIHUV�RI�WKH�UHFHLYH�
FKDUDFWHUV��7KH�SURFHVVRU�LV�LQWHUUXSWHG�ZKHQ�WKH�(6&&�FKDQQHO�UHFHLYHV�
WKH�ILUVW�FKDUDFWHU�RI�D�EORFN�RI�GDWD��,W�UHDGV�WKH�FKDUDFWHU�DQG�WKHQ�WXUQV�
FRQWURO�RYHU�WR�D�'0$�GHYLFH�WR�WUDQVIHU�WKH�UHPDLQLQJ�FKDUDFWHUV��$IWHU�
WKLV�PRGH�LV�VHOHFWHG��WKH�ILUVW�FKDUDFWHU�UHFHLYHG��RU�WKH�ILUVW�FKDUDFWHU�
DOUHDG\�VWRUHG�LQ�WKH�),)2��VHWV�WKH�UHFHLYHU�,3��7KLV�,3�LV�UHVHW�ZKHQ�WKLV�
FKDUDFWHU�LV�UHPRYHG�IURP�WKH�5[�),)2��

1RWH�
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1R�IXUWKHU�UHFHLYH�LQWHUUXSWV�RFFXU�XQWLO�WKH�SURFHVVRU�LVVXHV�DQ�(QDEOH�
,QWHUUXSW�RQ�1H[W�5HFHLYH�&KDUDFWHU�FRPPDQG�LQ�WR0�RU�XQWLO�D�VSHFLDO�
UHFHLYH�FRQGLWLRQ�RFFXUV��7KH�FRUUHFW�VHTXHQFH�RI�HYHQWV�ZKHQ�XVLQJ�WKLV�
PRGH�LV�WR�ILUVW�VHOHFW�WKH�PRGH�DQG�ZDLW�IRU�WKH�UHFHLYH�FKDUDFWHU�
DYDLODEOH�LQWHUUXSW��:KHQ�WKH�LQWHUUXSW�RFFXUV��WKH�SURFHVVRU�PXVW�UHDG�WKH�
FKDUDFWHU�DQG�WKHQ�HQDEOH�WKH�'0$�WR�WUDQVIHU�WKH�UHPDLQLQJ�FKDUDFWHUV��
WR7’�%LW���PXVW�EH�UHVHW�WR�0�LQ�WKLV�PRGH�

$�VSHFLDO�UHFHLYH�FRQGLWLRQ�LQWHUUXSW�PD\�RFFXU�DQ\�WLPH�DIWHU�WKH�ILUVW�
FKDUDFWHU�LV�UHFHLYHG��EXW�LV�JXDUDQWHHG�WR�RFFXU�DIWHU�WKH�FKDUDFWHU�KDYLQJ�
WKH�VSHFLDO�FRQGLWLRQ�KDV�EHHQ�UHDG��7KH�VWDWXV�LV�QRW�ORVW�LQ�WKLV�FDVH��
KRZHYHU��EHFDXVH�WKH�),)2�LV�ORFNHG�E\�WKH�VSHFLDO�FRQGLWLRQ��,Q�WKH�
LQWHUUXSW�VHUYLFH�URXWLQH��WKH�SURFHVVRU�PXVW�UHDG�RR1�WR�REWDLQ�WKH�VWDWXV��
DQG�PD\�UHDG�WKH�GDWD�DJDLQ�LI�QHFHVVDU\��7KH�),)2�LV�XQORFNHG�E\�LVVXLQJ�
DQ�(UURU�5HVHW�FRPPDQG�LQ�WR0��,I�WKH�VSHFLDO�FRQGLWLRQ�ZDV�(QG�RI�
)UDPH��WKH�SURFHVVRU�PXVW�QRZ�LVVXH�WKH�(QDEOH�,QWHUUXSW�RQ�1H[W�
5HFHLYH�&KDUDFWHU�FRPPDQG�WR�SUHSDUH�IRU�WKH�QH[W�IUDPH��7KH�ILUVW�
FKDUDFWHU�LQWHUUXSW�DQG�VSHFLDO�FRQGLWLRQ�LQWHUUXSW�DUH�GLVWLQJXLVKHG�E\�WKH�
VWDWXV�LQFOXGHG�LQ�WKH�LQWHUUXSW�YHFWRU��,Q�DOO�RWKHU�UHVSHFWV�WKH\�DUH�
LGHQWLFDO��LQFOXGLQJ�VKDULQJ�WKH�,3�DQG�,86�ELWV�

,QWHUUXSW�RQ�$OO�5HFHLYH�&KDUDFWHUV�RU�6SHFLDO�
&RQGLWLRQ

7KLV�PRGH�LV�GHVLJQHG�IRU�DQ�LQWHUUXSW�GULYHQ�V\VWHP��,Q�WKLV�PRGH��ZLWK�
WR7’�%LW���VHW�WR�0�WKH�UHFHLYHU�VHWV�WKH�UHFHLYH�,3�ZKHQ�D�UHFHLYHG�
FKDUDFWHU�LV�VKLIWHG�LQWR�WKH�H[LW�ORFDWLRQ�RI�WKH�),)2��7KLV�RFFXUV�ZKHWKHU�
RU�QRW�LW�KDV�D�VSHFLDO�UHFHLYH�FRQGLWLRQ��7KLV�LQFOXGHV�FKDUDFWHUV�DOUHDG\�
LQ�WKH�),)2�ZKHQ�WKLV�PRGH�LV�VHOHFWHG��,Q�WKLV�PRGH�RI�RSHUDWLRQ�WKH�,3�LV�
UHVHW�ZKHQ�WKH�FKDUDFWHU�LV�UHPRYHG�IURP�WKH�),)2��VR�LI�WKH�SURFHVVRU�
UHTXLUHV�VWDWXV�IRU�DQ\�FKDUDFWHUV��WKLV�VWDWXV�PXVW�EH�UHDG�EHIRUH�WKH�GDWD�
LV�UHPRYHG�IURP�WKH�),)2�
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:LWK�WR7’�%LW���VHW�WR�1��IRXU�E\WHV�DUH�DFFXPXODWHG�LQ�WKH�5HFHLYH�),)2�
EHIRUH�DQ�LQWHUUXSW�LV�JHQHUDWHG��,3�LV�VHW���DQG�UHVHW�ZKHQ�WKH�QXPEHU�RI�
WKH�FKDUDFWHUV�LQ�WKH�),)2�LV�OHVV�WKDQ�IRXU�

7KH�VSHFLDO�UHFHLYH�FRQGLWLRQV�DUH�LGHQWLFDO�WR�WKRVH�SUHYLRXVO\�
PHQWLRQHG��DQG�DV�EHIRUH��WKH�RQO\�GLIIHUHQFH�EHWZHHQ�D�5HFHLYH�
&KDUDFWHU�$YDLODEOH�LQWHUUXSW�DQG�D�6SHFLDO�5HFHLYH�&RQGLWLRQ�LQWHUUXSW�LV�
WKH�VWDWXV�HQFRGHG�LQ�WKH�YHFWRU��,Q�WKLV�PRGH�D�VSHFLDO�UHFHLYH�FRQGLWLRQ�
GRHV�QRW�ORFN�WKH�UHFHLYH�GDWD�),)2�VR�WKDW�WKH�VHUYLFH�URXWLQH�PXVW�UHDG�
WKH�VWDWXV�LQ�RR1�EHIRUH�UHDGLQJ�WKH�GDWD�

$W�PRGHUDWH�WR�KLJK�GDWD�UDWHV�ZKHUH�WKH�LQWHUUXSW�RYHUKHDG�LV�VLJQLILFDQW��
WLPH�FDQ�XVXDOO\�EH�VDYHG�E\�FKHFNLQJ�IRU�DQRWKHU�FKDUDFWHU�EHIRUH�
H[LWLQJ�WKH�VHUYLFH�URXWLQH��7KLV�WHFKQLTXH�HOLPLQDWHV�WKH�LQWHUUXSW�
DFNQRZOHGJH�DQG�WKH�VWDWXV�SURFHVVLQJ��VDYLQJ�WLPH��EXW�FDUH�PXVW�EH�
H[HUFLVHG�EHFDXVH�WKLV�UHFHLYH�FKDUDFWHU�PXVW�EH�FKHFNHG�IRU�VSHFLDO�
UHFHLYH�FRQGLWLRQV�EHIRUH�LW�LV�UHPRYHG�IURP�WKH�5[�),)2�

5HFHLYH�,QWHUUXSW�RQ�6SHFLDO�&RQGLWLRQV

7KLV�PRGH�LV�GHVLJQHG�IRU�XVH�ZKHQ�D�'0$�WUDQVIHUV�DOO�UHFHLYH�
FKDUDFWHUV�EHWZHHQ�PHPRU\�DQG�WKH�(6&&�FKDQQHO��,Q�WKLV�PRGH��RQO\�
UHFHLYH�FKDUDFWHUV�ZLWK�VSHFLDO�FRQGLWLRQV�FDXVHV�WKH�UHFHLYH�,3�WR�EH�VHW��
$OO�RWKHU�FKDUDFWHUV�DUH�DVVXPHG�WR�EH�WUDQVIHUUHG�YLD�'0$��1R�VSHFLDO�
LQLWLDOL]DWLRQ�VHTXHQFH�LV�QHHGHG�LQ�WKLV�PRGH��8VXDOO\��WKH�'0$�LV�
LQLWLDOL]HG�DQG�HQDEOHG��WKHQ�WKLV�PRGH�LV�VHOHFWHG�LQ�WKH�(6&&�FKDQQHO�

$�VSHFLDO�UHFHLYH�FRQGLWLRQ�LQWHUUXSW�PD\�RFFXU�DW�DQ\�WLPH�DIWHU�WKLV�
PRGH�LV�VHOHFWHG��EXW�WKH�ORJLF�JXDUDQWHHV�WKDW�WKH�LQWHUUXSW�GRHV�QRW�RFFXU�
XQWLO�DIWHU�WKH�FKDUDFWHU�ZLWK�WKH�VSHFLDO�FRQGLWLRQ�KDV�EHHQ�UHDG�IURP�WKH�
(6&&��7KH�VSHFLDO�FRQGLWLRQ�ORFNV�WKH�),)2�VR�WKDW�WKH�VWDWXV�LV�YDOLG�
ZKHQ�UHDG�LQ�WKH�LQWHUUXSW�VHUYLFH�URXWLQH��DQG�LW�JXDUDQWHHV�WKDW�WKH�'0$�
GRHV�QRW�WUDQVIHU�DQ\�PRUH�FKDUDFWHUV�XQWLO�WKH�VSHFLDO�FRQGLWLRQ�KDV�EHHQ�
VHUYLFHG�
80�����������
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,Q�WKH�VHUYLFH�URXWLQH��WKH�SURFHVVRU�PXVW�UHDG�RR1�WR�REWDLQ�WKH�VWDWXV�DQG�
XQORFN�WKH�),)2�E\�LVVXLQJ�DQ�(UURU�5HVHW�FRPPDQG��'0$�WUDQVIHU�RI�
WKH�UHFHLYH�FKDUDFWHUV�WKHQ�UHVXPHV��)LJXUH ���GHSLFWV�WKH�VSHFLDO�
FRQGLWLRQV�LQWHUUXSW�VHUYLFH�URXWLQH�

6SHFLDO�5HFHLYH�&RQGLWLRQ�LQWHUUXSWV�DUH�JHQHUDWHG�DIWHU�WKH�
FKDUDFWHU�LV�UHDG�IURP�WKH�),)2��QRW�ZKHQ�WKH�VSHFLDO�FRQGLWLRQ�LV�
ILUVW�GHWHFWHG��7KLV�VHTXHQFH�LV�SHUIRUPHG�VR�WKDW�ZKHQ�XVLQJ�
UHFHLYH�LQWHUUXSW�RQ�)LUVW�RU�6SHFLDO�&RQGLWLRQ��WKH�ILUVW�GDWD�
FKDUDFWHU�FDQ�EH�UHDG�RXW�RI�WKH�GDWD�),)2�ZLWKRXW�FKHFNLQJ�WKH�
VWDWXV�ILUVW�

,I�D�6SHFLDO�&RQGLWLRQ�LQWHUUXSWHG�WKH�&38�ZKHQ�ILUVW�GHWHFWHG��LW�LV�
QHFHVVDU\�WR�UHDG�RR1�EHIRUH�HDFK�E\WH�LQ�WKH�),)2�WR�GHWHUPLQH�ZKLFK�
E\WH�KDG�WKH�VSHFLDO�FRQGLWLRQ��7KHUHIRUH��E\�QRW�JHQHUDWLQJ�WKH�LQWHUUXSW�
XQWLO�DIWHU�WKH�E\WH�KDV�EHHQ�UHDG�DQG�WKHQ�ORFNLQJ�WKH�),)2��RQO\�RQH�
VWDWXV�UHDG�LV�QHFHVVDU\�

$�'0$�FDQ�EH�XVHG�WR�GR�DOO�GDWD�WUDQVIHUV��RWKHUZLVH��LW�LV�QHFHVVDU\�WR�
GLVDEOH�WKH�'0$�WR�DOORZ�WKH�&38�WR�UHDG�WKH�VWDWXV�RQ�HDFK�E\WH���
&RQVHTXHQWO\��EHFDXVH�WKH�VSHFLDO�FRQGLWLRQ�ORFNV�WKH�),)2�WR�SUHVHUYH�
WKH�VWDWXV��LW�LV�QHFHVVDU\�WR�LVVXH�WKH�(UURU�5HVHW�FRPPDQG�WR�XQORFN�LW��
2QO\�WKH�H[LW�ORFDWLRQ�RI�WKH�),)2�LV�ORFNHG��DOORZLQJ�PRUH�GDWD�WR�EH�
UHFHLYHG�LQWR�WKH�RWKHU�E\WHV�RI�WKH�5HFHLYH�),)2�

1RWH�
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)LJXUH���� 6SHFLDO�&RQGLWLRQV�,QWHUUXSW�6HUYLFH�)ORZ

6SHFLDO

3DULW\�(UURU
�55��%LW���"

<HV

1R

1R

1R

&RQGLWLRQ

,V�LW�2YHUUXQ
�55��%LW���"

,V�LW�(2)
�55��%LW���"

(UURU�+DQGOLQJ

(UURU�+DQGOLQJ

�

<HV

�

<HV
(UURU�+DQGOLQJ �

&5&�(UURU
�55��%LW���"

)UDPLQJ�(UURU
�55��%LW���"

*RRG�'DWD

<HV

1R

1R

(UURU�+DQGOLQJ

5HVHW�+LJKHVW�,86
�:5������

5HW

5HDG�55�

:ULWH�(UURU
5HVHW�&RPPDQG

WR�:5�

<HV

�
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7UDQVPLW�,QWHUUXSWV�DQG�7UDQVPLW�%XIIHU�(PSW\�%LW

7UDQVPLW�LQWHUUXSWV�DUH�FRQWUROOHG�E\�WKH�7UDQVPLW�,QWHUUXSW�(QDEOH�ELW�
�%LW����LQ�WR1��

7KH�(6&&�KDV�WZR�PRGHV�RI�WUDQVPLW�LQWHUUXSW�JHQHUDWLRQ��ZKLFK�DUH�
FRQWUROOHG�E\�%LW���RI�WR7’��2QH�WUDQVPLW�PRGH�JHQHUDWHV�LQWHUUXSWV�ZKHQ�
WKH�HQWU\�ORFDWLRQ��WKH�ORFDWLRQ�WR�ZKLFK�WKH�&38�ZULWHV�GDWD��RI�WKH�
7UDQVPLW�),)2�LV�HPSW\��7KLV�DOORZV�WKH�(6&&�WUDQVPLW�LQWHUUXSW�UHTXHVW�
WR�EH�WDLORUHG�WR�V\VWHP�UHTXLUHPHQWV�IRU�WKH�IUHTXHQF\�RI�LQWHUUXSWV�DQG�
WKH�LQWHUUXSW�UHVSRQVH�WLPH��2Q�WKH�RWKHU�KDQG��WKH�7UDQVPLW�%XIIHU�(PSW\�
�7%(��ELW�RQ�WKH�(6&&�UHVSRQGV�WKH�VDPH�ZD\�LQ�HDFK�PRGH��WKH�ELW�LV�VHW�
ZKHQ�WKH�HQWU\�ORFDWLRQ�RI�WKH�7UDQVPLW�),)2�LV�HPSW\��7KH�7%(�ELW�LV�QRW�
GLUHFWO\�UHODWHG�WR�WKH�WUDQVPLW�LQWHUUXSW�VWDWXV�QRU�WKH�VWDWH�RI�WR7’�%LW���

:KHQ�WR7’�%LW���LV�1��WKH�GHIDXOW�FDVH���WKH�(6&&�FKDQQHO�JHQHUDWHV�D�
WUDQVPLW�LQWHUUXSW�ZKHQ�WKH�7UDQVPLW�),)2�EHFRPHV�FRPSOHWHO\�HPSW\��
7KH�WUDQVPLW�LQWHUUXSW�RFFXUV�ZKHQ�WKH�GDWD�LQ�WKH�H[LW�ORFDWLRQ�RI�WKH�
7UDQVPLW�),)2�ORDGV�LQWR�WKH�7UDQVPLW�6KLIW�5HJLVWHU�DQG�WKH�7UDQVPLW�
),)2�EHFRPHV�FRPSOHWHO\�HPSW\��7KLV�PRGH�PLQLPL]HV�WKH�IUHTXHQF\�RI�
WUDQVPLW�LQWHUUXSWV�EHFDXVH�WKH�LQWHUUXSW�VHUYLFH�URXWLQHV�FDQ�ZULWH���E\WHV�
WR�WKH�7UDQVPLW�),)2�HDFK�WLPH�LW�LV�HQWHUHG�

7KH�7%(�ELW��RR0�%LW����LV�VHW��1��ZKHQHYHU�WKH�HQWU\�ORFDWLRQ�RI�WKH�
7UDQVPLW�),)2�EHFRPHV�HPSW\��7KH�7%(�ELW�LV�UHVHW��0��ZKHQ�WKH�HQWU\�
ORFDWLRQ�EHFRPHV�IXOO��7KH�7%(�ELW�PHDQV�7UDQVPLW�%XIIHU�1RW�)XOO��DV�LW�
LV�VHW�ZKHQ�WKH�HQWU\�ORFDWLRQ�RI�WKH�7UDQVPLW�),)2�EHFRPHV�HPSW\��7KLV�
ELW�PD\�EH�SROOHG�DW�DQ\�WLPH�WR�GHWHUPLQH�LI�D�E\WH�FDQ�EH�ZULWWHQ�WR�WKH�
),)2��)LJXUH ���GHSLFWV�ZKHQ�WKH�7%(�ELW�LV�VHW��WR7’�%LW���LV�1�E\�D�
KDUGZDUH�RU�FKDQQHO�UHVHW�

:KHQ�WR7’�%LW���LV�0��WKH�7;,3�ELW�LV�VHW�ZKHQ�WKH�HQWU\�ORFDWLRQ�RI�WKH�
7UDQVPLW�),)2�EHFRPHV�HPSW\��7KH�(6&&�WUDQVPLWV�LQWHUUXSWV�ZKHQ�
WKHUH�DUH���RU�IHZHU�E\WHV�LQ�WKH�),)2��DQG�FRQWLQXHV�WR�GR�VR�XQWLO�WKH�
),)2�LV�ILOOHG��:KHQ�WR7’�%LW���LV�0��WKH�WUDQVPLW�LQWHUUXSW�LV�UHVHW�
PRPHQWDULO\�ZKHQ�GDWD�LV�ORDGHG�LQWR�WKH�HQWU\�ORFDWLRQ�RI�WKH�7UDQVPLW�
),)2�
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7UDQVPLW�LQWHUUXSW�LV�QRW�UHTXHVWHG�ZKHQ�WKH�HQWU\�ORFDWLRQ�RI�WKH�
7UDQVPLW�),)2�LV�ILOOHG��7KH�WUDQVPLW�LQWHUUXSW�LV�JHQHUDWHG�ZKHQ�WKH�GDWD�
LV�SXVKHG�GRZQ�WKH�),)2�DQG�WKH�HQWU\�ORFDWLRQ�EHFRPHV�HPSW\�
�DSSUR[LPDWHO\�RQH�3&/.�WLPH���)LJXUH ���GHSLFWV�ZKHQ�WKH�WUDQVPLW�
LQWHUUXSWV�LV�UHTXHVWHG��$JDLQ��WKH�7%(�ELW�LV�QRW�GHSHQGHQW�RQ�WKH�VWDWH�RI�
WR7’�%LW���QRU�WKH�WUDQVPLW�LQWHUUXSW�VWDWXV��DQG�UHVSRQGV�H[DFWO\�WKH�
VDPH�ZD\�DV�PHQWLRQHG�DERYH��)LJXUH ���LOOXVWUDWHV�ZKHQ�WKH�7%(�ELW�LV�
VHW�

:KHQ�WR7’�%LW���LV�0��PXOWLSOH�LQWHUUXSWV�FDQ�EH�JHQHUDWHG�WR�ILOO�
WKH�),)2��7R�DYRLG�PXOWLSOH�LQWHUUXSWV��VRIWZDUH�FDQ�SROO�WKH�7%(�
ELW��RR0�%LW����DIWHU�ZULWLQJ�HDFK�E\WH�

:KLOH�WUDQVPLW�LQWHUUXSWV�DUH�HQDEOHG��WKH�WUDQVPLWWHU�VHWV�WKH�7;,3�ZKHQ�
WKH�WUDQVPLW�EXIIHU�UHDFKHV�WKH�FRQGLWLRQ�SURJUDPPHG�LQ�WR7’�%LW����7KLV�
PHDQV�WKDW�WKH�WUDQVPLW�EXIIHU�PXVW�KDYH�EHHQ�ZULWWHQ�WR�EHIRUH�WKH�7;,3�
LV�VHW�

7KH�7;,3�LV�UHVHW�HLWKHU�E\�ZULWLQJ�GDWD�WR�WKH�WUDQVPLW�EXIIHU�RU�E\�
LVVXLQJ�WKH�5HVHW�7[�,QW�3HQGLQJ�FRPPDQG�LQ�WR0��2UGLQDULO\��WKH�
UHVSRQVH�WR�D�WUDQVPLW�LQWHUUXSW�LV�WR�ZULWH�PRUH�GDWD�WR�WKH�7[�),)2��
KRZHYHU��LI�LW�LV�WKH�HQG�RI�WKH�IUDPH��WKH�5HVHW�7[�,QW�3HQGLQJ�FRPPDQG�
LV�XVHG�WR�UHVHW�WKH�7;,3�DQG�FOHDU�WKH�LQWHUUXSW��)RU�H[DPSOH��DW�WKH�HQG�
RI�D�IUDPH�RU�EORFN�RI�GDWD�ZKHUH�WKH�&5&�LV�WR�EH�VHQW�QH[W��WKH�5HVHW�7[�
,QW�3HQGLQJ�FRPPDQG�PXVW�EH�LVVXHG�DIWHU�WKH�ODVW�E\WH�RI�GDWD�KDV�EHHQ�
ZULWWHQ�WR�WKH�7[�),)2�

,Q�V\QFKURQRXV�PRGHV��RQH�RWKHU�FRQGLWLRQ�FDQ�FDXVH�WKH�7;,3�WR�EH�VHW��
7KLV�RFFXUV�DW�WKH�HQG�RI�D�WUDQVPLVVLRQ�DIWHU�WKH�&5&�LV�VHQW��:KHQ�WKH�
ODVW�ELW�RI�WKH�&5&�KDV�FOHDUHG�WKH�7UDQVPLW�6KLIW�5HJLVWHU�DQG�WKH�IODJ�RU�
V\QF�FKDUDFWHU�LV�ORDGHG�LQWR�WKH�7UDQVPLW�6KLIW�5HJLVWHU��WKH�WUDQVPLWWHU�
VHWV�WKH�7;,3��'DWD�IRU�WKH�QHZ�IUDPH�RU�EORFN�WR�EH�WUDQVPLWWHG�PD\�EH�
ZULWWHQ�DW�WKLV�WLPH��,Q�WKLV�SDUWLFXODU�FDVH��WKH�7UDQVPLW�%XIIHU�(PSW\�ELW�
�RR0�%LW����DQG�WKH�7;,3�DUH�VHW�

1RWH�
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7KH�&5&�DW�WKH�HQG�RI�WKH�IUDPH�KDV�SULRULW\�RYHU�WKH�GDWD�IRU�WKH�QH[W�
IUDPH��7KH�&5&�E\WHV�DUH�JXDUDQWHHG�WR�EH�VHQW��HYHQ�LI�WKH�GDWD�IRU�WKH�
QH[W�SDFNHW�LV�ZULWWHQ�EHIRUH�WKH�VHFRQG�WUDQVPLW�LQWHUUXSW��EXW�DIWHU�WKH�
(20�8QGHUUXQ�FRQGLWLRQ��7KLV�&5&�SULRULW\�KHOSV�LQFUHDVH�WKH�V\VWHP�
WKURXJKSXW�EHFDXVH�WKHUH�LV�QR�ZDLWLQJ�IRU�WKH�VHFRQG�WUDQVPLW�LQWHUUXSW�

7KH�(6&&�ODWFKHV�WKH�WUDQVPLW�LQWHUUXSW�ZKHQ�WKH�&5&�LV�ORDGHG�LQWR�WKH�
7UDQVPLW�6KLIW�5HJLVWHU�HYHQ�LI�WKH�WUDQVPLW�LQWHUUXSW��GXH�WR�WKH�ODVW�GDWD�
E\WH��LV�QRW�\HW�UHVHW��7KHUHIRUH��WKH�HQG�RI�D�V\QFKURQRXV�IUDPH�LV�
JXDUDQWHHG�WR�JHQHUDWH�WZR�WUDQVPLW�LQWHUUXSWV�HYHQ�LI�D�5HVHW�7[�,QW�
3HQGLQJ�FRPPDQG�IRU�WKH�GDWD�FUHDWHG�LQWHUUXSW�LV�LVVXHG�DIWHU��7LPH�$�LQ�
)LJXUH ����WKH�&5&�LQWHUUXSW�KDG�RFFXUUHG��,Q�WKLV�FDVH��WZR�UHVHW�7[,QW�
3HQGLQJ�FRPPDQGV�DUH�UHTXLUHG��7KH�7;,3�LV�ODWFKHG�LI�WKH�(20�ODWFK�
KDV�EHHQ�UHVHW�EHIRUH�WKH�HQG�RI�WKH�IUDPH�

)LJXUH���� 7;,3�/DWFKLQJ�RQ�WKH�(6&&

7UDQVPLW�,QWHUUXSW�DQG�7[�8QGHUUXQ�(20�%LW�LQ�
6\QFKURQRXV�0RGHV

$V�GHVFULEHG�LQ�WKH�VHFWLRQ�DERYH��ZKHQ�D�IUDPH�HQGLQJ�8QGHUUXQ��
RFFXUV��WKH�WUDQVPLWWHU�DOZD\V�VHQGV�WKH�&5&�IRU�RQH�IUDPH�EHIRUH�WKH�
GDWD�IRU�WKH�QH[W��$IWHU�WKH�8QGHUUXQ�(20��(QG�2I�0HVVDJH��LQWHUUXSW��
WKH�7[�),)2�DFFHSWV�WKH�GDWD�IRU�WKH�QH[W�SDFNHW�ZLWKRXW�FROODSVLQJ�WKH�
WZR�SDFNHWV�

7;%(

'DWD 'DWD &5&� &5&� )ODJ

7;,3�%LW

7;,3�� 7;,3��

7LPH�$
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,I�GDWD�LV�ZULWWHQ�GXULQJ�WKH�WLPH�SHULRG�GHVFULEHG�DERYH��WKH�7%(�ELW��%LW�
��RI�RR0��LV�QRW�VHW�HYHQ�LI�WKH�VHFRQG�7;,3�LV�JXDUDQWHHG�WR�VHW�ZKHQ�WKH�
IODJ�V\QF�SDWWHUQ�ORDGV�LQWR�WKH�7UDQVPLW�6KLIW�5HJLVWHU��7KHUHIRUH��WKHUH�LV�
QR�QHHG�WR�ZDLW�IRU�WKH�VHFRQG�7;,3�WR�EH�VHW�EHIRUH�ZULWLQJ�GDWD�IRU�WKH�
QH[W�SDFNHW��)LJXUH ���LOOXVWUDWHV�WKLV�SURFHVV�

)LJXUH���� 2SHUDWLRQ�RI�7%(��7[�8QGHUUXQ�(20�DQG�7;,3

$Q�H[DPSOH�IORZFKDUW�IRU�SURFHVVLQJ�WKH�HQG�RI�SDFNHW�LV�GHSLFWHG�LQ�
)LJXUH ����,Q�WKLV�FKDUW��7;,3�DQG�8QGHUUXQ�(20�,17�FDQ�EH�SURFHVVHG�
E\�LQWHUUXSWV�RU�E\�SROOLQJ�WKH�UHJLVWHUV��7KLV�IORZFKDUW�GRHV�QRW�LQFOXGH�
WKH�SURFHGXUHV�IRU�LQWHUUXSW�KDQGOLQJ��VXFK�DV�VDYLQJ�UHVWRULQJ�RI�UHJLVWHUV�
WR�EH�XVHG�LQ�WKH�,QWHUUXSW�6HUYLFH�5RXWLQH��,65���WKH�5HVHW�,86�
FRPPDQG��RU�WKH�5HWXUQ�)URP�,QWHUUXSW�VHTXHQFH�

7%(

7[�8QGHUUXQ�(20

6HW�LI�7[�),)2�LV�(PSW\

:KHQ�$XWR�(20�5HVHW�KDV�(QDEOHG

5HVHW�7[�8QGHUUXQ�(20�/DWFK�&RPPDQG,QGLFDWLQJ�&5&�JHWV�/RDGHG

7;,3

7;,3�5HVHW�&RPPDQG
WR�&OHDU�7[�,QWHUUXSW

'DWD�FDQ�EH�ZULWWHQ�WR�7[�),)2�DIWHU�WKLV�SRLQW�

,I�7;,3�5HVHW

127�,VVXHG
&RPPDQG
80�����������
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)LJXUH���� )ORZ�&KDUW�([DPSOH�RI�3URFHVVLQJ�DQ�(QG�RI�3DFNHW

,VVXH
5HVHW�7[�,3�&RPPDQG

6WDUW

7;,3 �"
�7%( ��

1R

<HV

:ULWH�/DVW�'DWD

8QGHUUXQ�(20
,17"

1R

,VVXH�([W�6WDW�,17�&PG
�WR�FOHDU�([W�6WDW�,17�

<HV

:ULWH�'DWD�IRU�QH[W
3DFNHW��PD[����E\WHV�

(QG
80�����������
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([WHUQDO�6WDWXV�,QWHUUXSWV

(DFK�FKDQQHO�KDV�VL[�H[WHUQDO�VWDWXV�LQWHUUXSW�FRQGLWLRQV��%5*�=HUR�
&RXQW��'DWD�&DUULHU�'HWHFW��6\QF�+XQW��&OHDU�WR�6HQG��7[�8QGHUUXQ�
(20��DQG�%UHDN�$ERUW��7KH�PDVWHU�HQDEOH�IRU�H[WHUQDO�VWDWXV�LQWHUUXSWV�LV�
%LW���RI�WR1��DQG�WKH�LQGLYLGXDO�HQDEOH�ELWV�DUH�LQ�WR15��,QGLYLGXDO�HQDEOH�
ELWV�FRQWURO�ZKHWKHU�RU�QRW�D�ODWFK�LV�SUHVHQW�LQ�WKH�SDWK�IURP�WKH�VRXUFH�RI�
WKH�LQWHUUXSW�WR�WKH�FRUUHVSRQGLQJ�VWDWXV�ELW�LQ�RR0��,I�WKH�LQGLYLGXDO�
HQDEOH�LV�0��WKHQ�RR0�UHIOHFWV�WKH�FXUUHQW�XQODWFKHG�VWDWXV��DQG�LI�WKH�
LQGLYLGXDO�HQDEOH�LV�1��WKHQ�RR0�UHIOHFWV�WKH�ODWFKHG�VWDWXV��

7KH�ODWFKHV�IRU�WKH�H[WHUQDO�VWDWXV�LQWHUUXSWV�DUH�QRW�LQGHSHQGHQW��5DWKHU��
WKH\�DOO�FORVH�DW�WKH�VDPH�WLPH�DV�D�UHVXOW�RI�D�VWDWH�FKDQJH�LQ�RQH�RI�WKH�
VRXUFHV�RI�HQDEOHG�H[WHUQDO�VWDWXV�LQWHUUXSWV��7KLV�SURFHVV�LV�GHVFULEHG�
VFKHPDWLFDOO\�LQ�)LJXUH ���

7KH�([WHUQDO�6WDWXV�,3�LV�VHW�E\�WKH�FORVLQJ�RI�WKH�ODWFKHV�DQG�UHPDLQV�VHW�
DV�ORQJ�DV�WKH\�DUH�FORVHG��7R�GHWHUPLQH�ZKLFK�FRQGLWLRQ�V��UHTXLUH�
VHUYLFH�ZKHQ�DQ�H[WHUQDO�VWDWXV�LQWHUUXSW�LV�UHFHLYHG��WKH�SURFHVVRU�NHHSV�
DQ�LPDJH�RI�RR0�LQ�PHPRU\�DQG�XSGDWH�WKLV�LPDJH�HDFK�WLPH�LW�H[HFXWHV�
WKH�H[WHUQDO�VWDWXV�VHUYLFH�URXWLQH�

7KXV��D�UHDG�RI�RR0�UHWXUQV�WKH�FXUUHQW�VWDWXV�IRU�DQ\�ELWV�ZKRVH�
LQGLYLGXDO�HQDEOH�LV����DQG�HLWKHU�WKH�FXUUHQW�VWDWH�RU�WKH�ODWFKHG�VWDWH�RI�
WKH�UHPDLQGHU�RI�WKH�ELWV��7R�JXDUDQWHH�WKH�FXUUHQW�VWDWXV��WKH�SURFHVVRU�
LVVXHV�D�5HVHW�([WHUQDO�6WDWXV�LQWHUUXSWV�FRPPDQG�LQ�WR0�WR�RSHQ�WKH�
ODWFKHV��7KH�([WHUQDO�6WDWXV�,3�LV�VHW�E\�WKH�FORVLQJ�RI�WKH�ODWFKHV�DQG�
UHPDLQV�VHW�DV�ORQJ�DV�WKH\�DUH�FORVHG��,I�WKH�PDVWHU�HQDEOH�IRU�WKH�
([WHUQDO�6WDWXV�LQWHUUXSWV�LV�QRW�VHW��WKH�,3�LV�QHYHU�VHW��HYHQ�WKRXJK�WKH�
ODWFKHV�PD\�EH�SUHVHQW�LQ�WKH�VLJQDO�SDWKV�DQG�ZRUNLQJ�DV�GHVFULEHG��
80�����������
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)LJXUH���� 55��([WHUQDO�6WDWXV�,QWHUUXSW�2SHUDWLRQ

%HFDXVH�WKH�ODWFKHV�FORVH�RQ�WKH�FXUUHQW�VWDWXV��EXW�JLYH�QR�LQGLFDWLRQ�RI�
FKDQJH��WKH�SURFHVVRU�PXVW�PDLQWDLQ�D�FRS\�RI�RR0�LQ�PHPRU\��:KHQ�WKH�
(6&&�FKDQQHO�JHQHUDWHV�DQ�([WHUQDO�6WDWXV�,QWHUUXSW��WKH�SURFHVVRU�UHDGV�
RR0�DQG�GHWHUPLQH�ZKLFK�FRQGLWLRQ�FKDQJHG�VWDWH�DQG�WDNH�DSSURSULDWH�
DFWLRQ��6RIWZDUH�WKHQ�XSGDWHV�WKH�FRS\�RI�RR0�LQ�PHPRU\�DQG�WKH�5HVHW�
([WHUQDO�6WDWXV�,QWHUUXSW�FRPPDQG��&DUH�PXVW�EH�WDNHQ�LQ�ZULWLQJ�WKH�
LQWHUUXSW�VHUYLFH�URXWLQH�IRU�WKH�([WHUQDO�6WDWXV�LQWHUUXSWV�EHFDXVH�LW�LV�
SRVVLEOH�IRU�PRUH�WKDQ�RQH�VWDWXV�FRQGLWLRQ�WR�FKDQJH�VWDWH�DW�WKH�VDPH�
WLPH��$OO�RI�WKH�ODWFKHG�ELWV�LQ�RR0�PXVW�EH�FRPSDUHG�WR�WKH�FRS\�RI�RR0�

([WHUQDO�6WDWXV
&RQGLWLRQV

ZKHQ�,(�LV��

([WHUQDO�6WDWXV
&RQGLWLRQV

ZKHQ�,(�LV��

&KDQJH
'HWHFWRU 7R�,3

/DWFK

7R�55�
80�����������
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LQ�PHPRU\��,I�QRQH�KDYH�FKDQJHG�DQG�WKH�=&�LQWHUUXSW�LV�HQDEOHG��WKH�
=HUR�&RXQW�FRQGLWLRQ�FDXVHG�WKH�LQWHUUXSW�

7KH�FRQWHQWV�RI�RR0�DUH�ODWFKHG�ZKLOH�UHDGLQJ�WKLV�UHJLVWHU��7KLV�SUHYHQWV�
WKH�FRQWHQWV�RI�RR0�IURP�FKDQJLQJ�ZKLOH�WKH�UHDG�F\FOH�LV�DFWLYH�

7KH�RSHUDWLRQ�RI�WKH�LQGLYLGXDO�HQDEOH�ELWV�LQ�WR15�IRU�HDFK�RI�WKH�VL[�
VRXUFHV�RI�([WHUQDO�6WDWXV�LQWHUUXSWV�LV�LGHQWLFDO��EXW�VXEWOH�GLIIHUHQFHV�
H[LVW�LQ�WKH�RSHUDWLRQ�RI�HDFK�VRXUFH�RI�LQWHUUXSW��7KH�VL[�VRXUFHV�DUH�

• �%UHDN�$ERUW

• 8QGHUUXQ�(20

• &76

• '&'

• 6\QF�+XQW

• =HUR�&RXQW

7KH�%UHDN�$ERUW��8QGHUUXQ�(20��DQG�=HUR�&RXQW�FRQGLWLRQV�DUH�LQWHUQDO�
WR�WKH�(6&&��ZKLOH�6\QF�+XQW��&76�DQG�'&'�DUH�H[WHUQDO�VLJQDOV��,Q�WKH�
IROORZLQJ�GLVFXVVLRQV��HDFK�VRXUFH�LV�DVVXPHG�WR�EH�HQDEOHG�VR�WKDW�WKH�
ODWFKHV�DUH�SUHVHQW�DQG�WKH�([WHUQDO�6WDWXV�LQWHUUXSWV�DUH�HQDEOHG��7KH�
([WHUQDO�6WDWXV�,3�LV�VHW��1��ZKLOH�WKH�ODWFKHV�DUH�FORVHG�DQG�WKH�VWDWH�RI�
WKH�VLJQDO�LV�UHIOHFWHG�LPPHGLDWHO\�LQ�RR0�LI�WKH�ODWFKHV�DUH�RSHQ�

%UHDN�$ERUW

7KH�%UHDN�$ERUW�VWDWXV�LV�XVHG�LQ�DV\QFKURQRXV�DQG�6'/&�PRGHV��EXW�LV�
DOZD\V�0�LQ�V\QFKURQRXV�PRGHV�RWKHU�WKDQ�6'/&��,Q�DV\QFKURQRXV�
PRGHV��WKLV�ELW�LV�VHW�ZKHQ�D�EUHDN�VHTXHQFH��QXOO�FKDUDFWHU�SOXV�IUDPLQJ�
HUURU��LV�GHWHFWHG�LQ�WKH�UHFHLYH�GDWD�VWUHDP��DQG�UHPDLQV�VHW�DV�ORQJ�DV�0V�
FRQWLQXH�WR�EH�UHFHLYHG��7KLV�ELW�LV�UHVHW�ZKHQ�D�1�LV�UHFHLYHG��$�VLQJOH�
QXOO�FKDUDFWHU�LV�OHIW�LQ�WKH�5HFHLYH�),)2�HDFK�WLPH�WKDW�WKH�EUHDN�
FRQGLWLRQ�LV�WHUPLQDWHG��7KLV�FKDUDFWHU�PXVW�EH�UHDG�DQG�GLVFDUGHG�
80�����������
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,Q�6'/&�PRGH��WKLV�ELW�LV�VHW�E\�WKH�GHWHFWLRQ�RI�DQ�DERUW�VHTXHQFH�ZKLFK�
LV�VHYHQ�RU�PRUH�FRQWLJXRXV�1V�LQ�WKH�UHFHLYH�GDWD�VWUHDP��7KH�ELW�LV�UHVHW�
ZKHQ�D�0�LV�UHFHLYHG��$�UHFHLYHG�DERUW�IRUFHV�WKH�UHFHLYHU�LQWR�+XQW�PRGH��
ZKLFK�LV�DOVR�DQ�([WHUQDO�6WDWXV�FRQGLWLRQ��7KRXJK�WKHVH�WZR�ELWV�FKDQJH�
VWDWH�DW�URXJKO\�WKH�VDPH�WLPH��LW�LV�SRVVLEOH�WKDW�WZR�([WHUQDO�6WDWXV�
,QWHUUXSWV�PD\�EH�JHQHUDWHG�DV�D�UHVXOW�

7KH�%UHDN�$ERUW�ELW�LV�XQLTXH�LQ�WKDW�ERWK�WUDQVLWLRQV�DUH�JXDUDQWHHG�WR�
FDXVH�WKH�ODWFKHV�WR�FORVH��HYHQ�LI�DQRWKHU�([WHUQDO�6WDWXV�LQWHUUXSW�LV�
SHQGLQJ�DW�WKH�WLPH�WKHVH�WUDQVLWLRQV�RFFXU��7KLV�JXDUDQWHHV�WKDW�D�%UHDN�
RU�$ERUW�DUH�FDXJKW��7KLV�ELW�LV�XQGHWHUPLQHG�DIWHU�UHVHW�

7UDQVPLW�8QGHUUXQ�(20

7KH�7UDQVPLW�8QGHUUXQ�(20�ELW�LV�XVHG�LQ�V\QFKURQRXV�PRGHV�WR�FRQWURO�
WKH�WUDQVPLVVLRQ�RI�WKH�&5&��7KLV�ELW�LV�UHVHW�E\�LVVXLQJ�WKH�5HVHW�
7UDQVPLW�8QGHUUXQ�(20�FRPPDQG�LQ�WR0��+RZHYHU��WKLV�WUDQVLWLRQ�GRHV�
QRW�FDXVH�WKH�ODWFKHV�WR�FORVH��WKLV�RFFXUV�RQO\�ZKHQ�WKH�ELW�LV�VHW��7R�
LQIRUP�WKH�SURFHVVRU�RI�WKLV�IDFW��WKH�WUDQVPLWWHU�VHWV�WKLV�ELW�ZKHQ�WKH�
&5&�LV�ORDGHG�LQWR�WKH�7UDQVPLW�6KLIW�5HJLVWHU��7KLV�ELW�LV�DOVR�VHW�LI�WKH�
SURFHVVRU�LVVXHV�WKH�6HQG�$ERUW�FRPPDQG�LQ�WR0��7KLV�ELW�LV�DOZD\V�VHW�
�1��LQ�$V\QFKURQRXV�PRGH�

,Q�6'/&�PRGH�WKLV�LQWHUUXSW�LQGLFDWHV�ZKHQ�PRUH�GDWD�FDQ�EH�ZULWWHQ�WR�
WKH�7UDQVPLW�),)2��:KHQ�WKLV�LQWHUUXSW�LV�XVHG�LQ�WKLV�ZD\��WKH�$XWRPDWLF�
6'/&�)ODJ�7UDQVPLVVLRQ�IHDWXUH�PXVW�EH�HQDEOHG��WR7’�%LW���LV�1���7KH�
7UDQVPLW�),)2��ZKLFK�SURPRWHV�WKH�WUDQVPLVVLRQ�RI�EDFN�WR�EDFN�IUDPHV�

&76�'&'

7KH�&76�ELW�UHSRUWV�WKH�VWDWH�RI�WKH�&76�LQSXW��DQG�WKH�'&'�ELW�UHSRUWV�
WKH�VWDWXV�RI�WKH�'&'�LQSXW��%RWK�ELWV�ODWFK�RQ�HLWKHU�LQSXW�WUDQVLWLRQ��,Q�
ERWK�FDVHV��DIWHU�WKH�5HVHW�([WHUQDO�6WDWXV�,QWHUUXSW�FRPPDQG�LV�LVVXHG��LI�
WKH�ODWFKHV�DUH�FORVHG��WKH\�UHPDLQ�FORVHG�LI�WKHUH�LV�DQ\�RGG�QXPEHU�RI�
80�����������
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WUDQVLWLRQV�RQ�DQ�LQSXW��WKH\�RSHQ�LI�WKHUH�LV�DQ�HYHQ�QXPEHU�RI�WUDQVLWLRQV�
RQ�WKH�LQSXW�

=HUR�&RXQW

7KH�=HUR�&RXQW�ELW�LV�1�ZKHQ�WKH�FRXQWHU�LQ�WKH�%DXG�5DWH�*HQHUDWRU�
UHDFKHV�D�FRXQW�RI���DQG�LV�0�ZKHQ�WKH�FRXQWHU�LV�UHORDGHG��7KH�ODWFKHV�DUH�
FORVHG�RQO\�ZKHQ�WKLV�ELW�LV�1��7KH�VWDWXV�LQ�RR0�DOZD\V�UHIOHFWV�WKH�
FXUUHQW�VWDWXV��:KLOH�WKH�=HUR�&RXQW�,(�ELW��WR15�%LW����LV�UHVHW��WKLV�ELW�LV�
IRUFHG�WR�0�

6\QF�+XQW

,Q�6\QFKURQRXV�PRGHV�RWKHU�WKDQ�6'/&��6\QF�+XQW�UHSRUWV�WKH�+XQW�
VWDWH�RI�WKH�UHFHLYHU��+XQW�PRGH�LV�HQWHUHG�ZKHQ�WKH�SURFHVVRU�LVVXHV�WKH�
(QWHU�+XQW�FRPPDQG�LQ�WR3��7KLV�FRPPDQG�IRUFHV�WKH�UHFHLYHU�WR�VHDUFK�
IRU�D�V\QF�FKDUDFWHU�PDWFK�LQ�WKH�UHFHLYH�GDWD�VWUHDP��%HFDXVH�ERWK�
WUDQVLWLRQV�RI�WKH�+XQW�ELW�FORVH�WKH�ODWFKHV��LVVXLQJ�WKLV�FRPPDQG�FDXVHV�
DQ�([WHUQDO�6WDWXV�LQWHUUXSW��7KH�UHFHLYHU�UHVHWV�WKLV�ELW�WR�0�ZKHQ�
FKDUDFWHU�V\QFKURQL]DWLRQ�KDV�EHHQ�DFKLHYHG��FDXVLQJ�WKH�ODWFKHV�WR�DJDLQ�
EH�FORVHG�

,Q�WKHVH�V\QFKURQRXV�PRGHV��WKH�UHFHLYHU�GRHV�QRW�UH�HQWHU�WKH�+XQW�PRGH�
DXWRPDWLFDOO\��RQO\�WKH�(QWHU�+XQW�FRPPDQG�VHWV�WKLV�ELW��,Q�6'/&�PRGH�
WKLV�ELW�LV�DOVR�VHW�E\�WKH�(QWHU�+XQW�FRPPDQG��EXW�WKH�UHFHLYHU�
DXWRPDWLFDOO\�HQWHUV�WKH�+XQW�PRGH�LI�DQ�$ERUW�VHTXHQFH�LV�UHFHLYHG��7KH�
UHFHLYHU�OHDYHV�+XQW�XSRQ�UHFHLSW�RI�D�IODJ�VHTXHQFH��%RWK�WUDQVLWLRQV�RI�
WKH�+XQW�ELW�FDXVH�WKH�ODWFKHV�WR�EH�FORVHG��,Q�6'/&�PRGH��WKH�UHFHLYHU�
DXWRPDWLFDOO\�V\QFKURQL]HV�RQ�)ODJ�FKDUDFWHUV��7KH�UHFHLYHU�LV�LQ�+XQW�
PRGH�ZKHQ�LW�LV�HQDEOHG��VR�WKH�(QWHU�+XQW�FRPPDQG�LV�VHOGRP�QHHGHG�
80�����������
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([WHUQDO�6WDWXV�,QWHUUXSW�+DQGOLQJ

,I�FDUHIXO�DWWHQWLRQ�LV�SDLG�WR�GHWDLOV��WKH�LQWHUUXSW�VHUYLFH�URXWLQH�IRU�
([WHUQDO�6WDWXV�LQWHUUXSWV�LV�VWUDLJKWIRUZDUG��7R�GHWHUPLQH�ZKLFK�ELW�RU�
ELWV�FKDQJHG�VWDWH��WKH�URXWLQH�PXVW�ILUVW�UHDG�RR0�DQG�FRPSDUH�LW�WR�D�
FRS\�IURP�PHPRU\��)RU�HDFK�FKDQJHG�ELW��WKH�DSSURSULDWH�DFWLRQ�PXVW�EH�
WDNHQ�DQG�WKH�FRS\�LQ�PHPRU\�XSGDWHG��7KH�VHUYLFH�URXWLQH�PXVW�FORVH�
ZLWK�WZR�5HVHW�([WHUQDO�6WDWXV�LQWHUUXSW�FRPPDQGV�WR�UHRSHQ�WKH�ODWFKHV��
7KH�FRS\�RI�RR0�LQ�PHPRU\�PXVW�DOZD\V�KDYH�WKH�=HUR�&RXQW�ELW�0��
EHFDXVH�WKLV�LV�WKH�VWDWH�RI�WKH�ELW�DIWHU�WKH�5HVHW�([WHUQDO�6WDWXV�LQWHUUXSWV�
FRPPDQG�DW�WKH�HQG�RI�WKH�VHUYLFH�URXWLQH��:KHQ�WKH�SURFHVVRU�LVVXHV�WKH�
5HVHW�7UDQVPLW�8QGHUUXQ�(20�ODWFK�FRPPDQG�LQ�WR0��WKH�7UDQVPLW�
8QGHUUXQ�(20�ELW�LQ�WKH�FRS\�RI�RR0�LQ�PHPRU\�PXVW�EH�UHVHW�EHFDXVH�
WKLV�WUDQVLWLRQ�GRHV�QRW�FDXVH�DQ�LQWHUUXSW�
80�����������
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:ULWH�5HJLVWHUV

&RPPDQG�5HJLVWHU��:5��

WR0�LV�WKH�,QGLUHFW�5HJLVWHU�DQG�WKH�&RPPDQG�5HJLVWHU�

� � � � � �

&5&�5HVHW�&RGHV &RPPDQG�&RGHV 5HJLVWHU�6HOHFWLRQ

: : :

� � �

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� &5&
5HVHW�
&RGHV

: � 1XOO�&RPPDQG
����7KLV�FRPPDQG�KDV�QR�HIIHFW�RQ�WKH�(6&&�FKDQQHO�DQG�
LV�XVHG�ZKHQ�D�ZULWH�WR�WR0�LV�QHFHVVDU\�IRU�VRPH�UHDVRQ�
RWKHU�WKDQ�RQH�RI�WKH�5HVHW�FRPPDQGV�LQ�WKH�ILHOG�
5HVHW�5HFHLYH�&5&�&KHFNHU�&RPPDQG
����7KLV�FRPPDQG�LV�XVHG�WR�LQLWLDOL]H�WKH�UHFHLYH�&5&�
FLUFXLWU\��,W�LV�QHFHVVDU\�LQ�V\QFKURQRXV�PRGHV��H[FHSW�
6'/&��LI�WKH�(QWHU�+XQW�0RGH�FRPPDQG�LQ�:ULWH�5HJLVWHU�
��LV�QRW�LVVXHG�EHWZHHQ�UHFHLYHG�PHVVDJHV��$Q\�DFWLRQ�WKDW�
GLVDEOHV�WKH�UHFHLYHU�LQLWLDOL]HV�WKH�&5&�FLUFXLWU\��5HVHWWLQJ�
WKH�5HFHLYH�&5&�&KHFNHU�FRPPDQG�LV�DFFRPSOLVKHG�DXWR�
PDWLFDOO\�LQ�6'/&�PRGH�
5HVHW�7UDQVPLW�&5&�*HQHUDWRU�&RPPDQG
����7KLV�FRPPDQG�LQLWLDOL]HV�WKH�&5&�JHQHUDWRU��,W�LV�
XVXDOO\�LVVXHG�LQ�WKH�LQLWLDOL]DWLRQ�URXWLQH�DQG�DIWHU�WKH�&5&�
KDV�EHHQ�WUDQVPLWWHG��$�&KDQQHO�5HVHW�GRHV�QRW�LQLWLDOL]H�
WKH�JHQHUDWRU�DQG�WKLV�FRPPDQG�LV�QRW�LVVXHG�XQWLO�DIWHU�WKH�
WUDQVPLWWHU�KDV�EHHQ�HQDEOHG�LQ�WKH�LQLWLDOL]DWLRQ�URXWLQH�
7KLV�FRPPDQG�LV�QRW�QHHGHG�LI�$XWR�(20�5HVHW�PRGH�LV�
HQDEOHG��WR7’�%LW���LV�1��
80�����������
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�&RQW��

5HVHW�7UDQVPLW�8QGHUUXQ�(20�/DWFK�&RPPDQG
����7KLV�FRPPDQG�FRQWUROV�WKH�WUDQVPLVVLRQ�RI�&5&�DW�WKH�
HQG�RI�WUDQVPLVVLRQ��(20���,I�WKLV�ODWFK�KDV�EHHQ�UHVHW��DQG�
D�WUDQVPLW�XQGHUUXQ�RFFXUV��WKH�WUDQVPLWWHU�DXWRPDWLFDOO\�
DSSHQGV�&5&�WR�WKH�PHVVDJH��,Q�6'/&�PRGH�ZLWK�$ERUW�RQ�
8QGHUUXQ�VHOHFWHG��WKH�WUDQVPLWWHUV�VHQGV�DQ�DERUW�DQG�)ODJ�
RQ�XQGHUUXQ�LI�WKH�7;�8QGHUUXQ�(20�ODWFK�KDV�EHHQ�UHVHW�
$W�WKH�VWDUW�RI�WKH�&5&�WUDQVPLVVLRQ��WKH�7[�8QGHUUXQ�(20�
ODWFK�LV�VHW��7KH�5HVHW�FRPPDQG�FDQ�EH�LVVXHG�DW�DQ\�WLPH�
GXULQJ�D�PHVVDJH��,I�WKH�WUDQVPLWWHU�LV�GLVDEOHG��WKLV�
FRPPDQG�GRHV�QRW�UHVHW�WKH�ODWFK��+RZHYHU��LI�QR�([WHUQDO�
6WDWXV�LQWHUUXSW�LV�SHQGLQJ��RU�LI�D�5HVHW�([WHUQDO�6WDWXV�
LQWHUUXSW�FRPPDQG�DFFRPSDQLHV�WKLV�FRPPDQG�ZKLOH�WKH�
WUDQVPLWWHU�LV�GLVDEOHG��DQ�([WHUQDO�6WDWXV�LQWHUUXSW�LV�JHQHU�
DWHG�ZLWK�WKH�7[�8QGHUUXQ�(20�ELW�UHVHW�LQ�RR0�

���� &RPPDQ
G�&RGHV

: � 1XOO�&RPPDQG
�����7KH�1XOO�FRPPDQG�KDV�QR�HIIHFW�RQ�WKH�(6&&�FKDQQHO�
3RLQW�+LJK�&RPPDQG
�����7KLV�FRPPDQG�HIIHFWLYHO\�DGGV�HLJKW�WR�WKH�5HJLVWHU�
3RLQWHU��%LWV��������DOORZLQJ�WR8�WKURXJK�WR15�WR�EH�
DFFHVVHG��7KH�3RLQW�+LJK�FRPPDQG�DQG�WKH�5HJLVWHU�
3RLQWHU�ELWV�DUH�ZULWWHQ�VLPXOWDQHRXVO\�
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5HVHW�([WHUQDO�6WDWXV�,QWHUUXSWV�&RPPDQG
�����$IWHU�DQ�([WHUQDO�6WDWXV�LQWHUUXSW��D�FKDQJH�RQ�D�
PRGHP�OLQH�RU�D�EUHDN�FRQGLWLRQ��IRU�H[DPSOH���WKH�VWDWXV�
ELWV�LQ�RR0�DUH�ODWFKHG��7KLV�FRPPDQG�UH�HQDEOHV�WKH�ELWV�
DQG�DOORZV�LQWHUUXSWV�WR�RFFXU�DJDLQ�DV�D�UHVXOW�RI�D�VWDWXV�
FKDQJH��/DWFKLQJ�WKH�VWDWXV�ELWV�FDSWXUHV�VKRUW�SXOVHV�XQWLO�
WKH�&38�KDV�WLPH�WR�UHDG�WKH�FKDQJH�
7KH�(6&&�FKDQQHO�FRQWDLQV�VLPSOH�TXHXHLQJ�ORJLF�DVVRFL�
DWHG�ZLWK�PRVW�RI�WKH�H[WHUQDO�VWDWXV�ELWV�LQ�RR0��,I�DQRWKHU�
([WHUQDO�6WDWXV�FRQGLWLRQ�FKDQJHV�ZKLOH�D�SUHYLRXV�FRQGL�
WLRQ�LV�VWLOO�SHQGLQJ��WKH�5HVHW�([WHUQDO�6WDWXV�,QWHUUXSW�
FRPPDQG�KDV�QRW�\HW�EHHQ�LVVXHG��DQG�WKLV�FRQGLWLRQ�SHUVLVWV�
XQWLO�DIWHU�WKH�FRPPDQG�LV�LVVXHG��WKLV�VHFRQG�FKDQJH�FDXVHV�
DQRWKHU�([WHUQDO�6WDWXV�LQWHUUXSW��+RZHYHU��LI�WKLV�VHFRQG�
VWDWXV�FKDQJH�GRHV�QRW�SHUVLVW��WKHUH�DUH�WZR�WUDQVLWLRQV���
DQRWKHU�LQWHUUXSW�LV�QRW�JHQHUDWHG��([FHSWLRQV�WR�WKLV�UXOH�DUH�
GHWDLOHG�LQ�WKH�RR0�GHVFULSWLRQ�

����
�&RQW��

6HQG�$ERUW�&RPPDQG
�����7KLV�FRPPDQG�LV�XVHG�LQ�6'/&�PRGH�WR�WUDQVPLW�D�
VHTXHQFH�RI�HLJKW�WR�WKLUWHHQ�1V��7KLV�FRPPDQG�DOZD\V�
HPSWLHV�WKH�WUDQVPLW�EXIIHU�DQG�VHWV�7[�8QGHUUXQ�(20�ELW�
LQ�RR0�
(QDEOH�,QWHUUXSW�2Q�1H[W�5[�&KDUDFWHU�&RPPDQG
�����,I�WKH�,QWHUUXSW�RQ�)LUVW�5HFHLYHG�&KDUDFWHU�PRGH�LV�
VHOHFWHG��WKLV�FRPPDQG�LV�XVHG�WR�UHDFWLYDWH�WKDW�PRGH�DIWHU�
HDFK�PHVVDJH�LV�UHFHLYHG��7KH�QH[W�FKDUDFWHU�WR�HQWHU�WKH�
5HFHLYH�),)2�FDXVHV�D�5HFHLYH�LQWHUUXSW��$OWHUQDWLYHO\��
SUHYLRXVO\�VWRUHG�GDWD�LQ�WKH�),)2�FDXVHV�D�5HFHLYH�LQWHU�
UXSW�
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���
5HVHW�7[�,QWHUUXSW�3HQGLQJ�&RPPDQG
�����7KLV�FRPPDQG�LV�XVHG�LQ�FDVHV�ZKHUH�WKHUH�DUH�QR�
PRUH�FKDUDFWHUV�WR�EH�VHQW��IRU�H[DPSOH��DW�WKH�HQG�RI�D�
PHVVDJH��7KLV�FRPPDQG�SUHYHQWV�IXUWKHU�WUDQVPLW�LQWHUUXSWV�
XQWLO�DIWHU�WKH�QH[W�FKDUDFWHU�KDV�EHHQ�ORDGHG�LQWR�WKH�
WUDQVPLW�EXIIHU�RU�XQWLO�WKH�&5&�KDV�EHHQ�VHQW��7KLV�
FRPPDQG�LV�QHFHVVDU\�WR�SUHYHQW�WKH�WUDQVPLWWHU�IURP�
UHTXHVWLQJ�DQ�LQWHUUXSW�ZKHQ�WKH�WUDQVPLW�EXIIHU�EHFRPHV�
HPSW\��ZLWK�7UDQVPLW�,QWHUUXSW�(QDEOHG��
(UURU�5HVHW�&RPPDQG
�����7KLV�FRPPDQG�UHVHWV�WKH�HUURU�ELWV�LQ�RR1��,I�WKH�,QWHU�
UXSW�RQ�)LUVW�5[�&KDUDFWHU�RU�,QWHUUXSW�RQ�6SHFLDO�&RQGLWLRQ�
PRGH�LV�VHOHFWHG�DQG�D�VSHFLDO�FRQGLWLRQ�H[LVWV��WKH�GDWD�
ZLWK�WKH�VSHFLDO�FRQGLWLRQ�LV�KHOG�LQ�WKH�5HFHLYH�),)2�XQWLO�
WKLV�FRPPDQG�LV�LVVXHG��,I�HLWKHU�RI�WKHVH�PRGHV�LV�VHOHFWHG�
DQG�WKLV�FRPPDQG�LV�LVVXHG�EHIRUH�WKH�GDWD�KDV�EHHQ�UHDG�
IURP�WKH�5HFHLYH�),)2��WKH�GDWD�LV�ORVW�
5HVHW�+LJKHVW�,86�&RPPDQG
�����7KLV�FRPPDQG�UHVHWV�WKH�KLJKHVW�SULRULW\�,QWHUUXSW�
8QGHU�6HUYLFH��,86��ELW��DOORZLQJ�ORZHU�SULRULW\�FRQGLWLRQV�
WR�UHTXHVW�LQWHUUXSWV��7KLV�FRPPDQG�DOORZV�WKH�XVH�RI�WKH�
LQWHUQDO�GDLV\�FKDLQ��HYHQ�LQ�V\VWHPV�ZLWKRXW�DQ�H[WHUQDO�
GDLV\�FKDLQ��DQG�PXVW�EH�WKH�ODVW�RSHUDWLRQ�LQ�DQ�LQWHUUXSW�
VHUYLFH�URXWLQH�

���� 5HJLVWHU�
6HOHF�
WLRQ�
&RGH

: � 7KHVH�WKUHH�ELWV�VHOHFW�WR0..7��,Q�FRQMXQFWLRQ�ZLWK�WKH�
3RLQW�+LJK�FRPPDQG��WR8..15�DUH�VHOHFWHG�
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7UDQVPLW�5HFHLYH�,QWHUUXSW�DQG�'DWD�7UDQVIHU�0RGH�
'HILQLWLRQ�5HJLVWHU��:5��

:ULWH�5HJLVWHU���FRQWUROV�WKH�YDULRXV�LQWHUUXSW�DQG�:DLW�5HTXHVW�PRGHV�

� � � � � �

:$,7�'0$�5HTXHVW�(QDEOH
5HFHLYH�,QWHUUXSW�

0RGHV

3DULW\�,V�
6SHFLDO�
&RQGLWLRQ

7UDQVPLWWHU�
,QWHUUXSW�
(QDEOH

([WHUQDO�
6WDWXV�
0DVWHU�
,QWHUUXSW�
(QDEOH

: : : : :

� � ; � �
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5HVHW�
9DOXH 'HVFULSWLRQ

���� :$,7�
'0$�
5HTXHVW�
(QDEOH

: � :$,7�'0$�5HTXHVW�(QDEOH
7KLV�ELW�HQDEOHV�WKH�:DLW�5HTXHVW�IXQFWLRQ�LQ�FRQMXQFWLRQ�
ZLWK�WKH�5HTXHVW�:DLW�)XQFWLRQ�6HOHFW�ELW��ELW����
7KHVH�WKUHH�ELWV�FRQWURO�ZKHWKHU�WKH�(6&&�FKDQQHO�ZDLWV�
WKH�SURFHVVRU�ZKHQ�LW�UHTXHVWV�D�GDWD�WUDQVIHU�WKDW�WKH�(6&&�
FKDQQHO�FDQQRW�GR��7KH\�DOVR�GHWHUPLQH�ZKHWKHU�VRIWZDUH�
FDQ�XVH�WKH�'0$�FKDQQHOV�WR�WUDQVIHU�GDWD�WR�RU�IURP�WKH�
(6&&�
�[[��1R�:DLW�VWDWHV�DUH�JHQHUDWHG�IRU�DFFHVVHV�WR�WKH�(6&&��
7KH�'0$�FKDQQHOV�FDQQRW�EH�XVHG�WR�WUDQVIHU�GDWD�WR�RU�
IURP�WKH�(6&&�
��[��7KH�(6&&�FKDQQHO�JHQHUDWHV�:DLW�VWDWHV�WR�VWRS�WKH�
SURFHVVRU�LI�VRIWZDUH�UHDGV�IURP�DQ�(PSW\�5[�),)2�RU�
ZULWHV�WR�D�IXOO�7[�),)2��:KHQ�DQ�5[�E\WH�DUULYHV�RU�WKH�7[�
),)2�KDV�URRP�IRU�D�7[�E\WH��WKH�:$,7�VWDWH�LV�UHPRYHG��
'0$�FKDQQHOV�FDQQRW�EH�XVHG�IRU�(6&&�GDWD�
�����5HVHUYHG��'R�QRW�SURJUDP�WKLV�YDOXH�
�����3URJUDP�WKLV�YDOXH�LI�D�'0$�FKDQQHO�LV�XVHG�IRU�5[�
DQG�RU�7[�GDWD��1R�:$,7�VWDWHV�DUH�JHQHUDWHG�E\�WKH�(6&&�
FKDQQHO�

���� 5HFHLYH�
,QWHUUXSW�
0RGHV

: � 5HFHLYH�,QWHUUXSW�0RGHV
����7KLV�PRGH�SUHYHQWV�WKH�UHFHLYHU�IURP�UHTXHVWLQJ�DQ�
LQWHUUXSW��,W�LV�QRUPDOO\�XVHG�LQ�D�SROOHG�HQYLURQPHQW�ZKHUH�
HLWKHU�WKH�VWDWXV�ELWV�LQ�RR0�RU�WKH�PRGLILHG�YHFWRU�LQ�RR2�
DUH�PRQLWRUHG�WR�LQLWLDWH�D�VHUYLFH�URXWLQH��$OWKRXJK�
UHFHLYHU�LQWHUUXSWV�DUH�GLVDEOHG��D�VSHFLDO�FRQGLWLRQ�FDQ�VWLOO�
SURYLGH�D�XQLTXH�YHFWRU�VWDWXV�LQ�RR2�
80�����������
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: 5HFHLYH�,QWHUUXSW�RQ�)LUVW�&KDUDFWHU�RU�6SHFLDO�&RQGL�
WLRQ
����7KH�UHFHLYHU�UHTXHVWV�DQ�LQWHUUXSW�LQ�WKLV�PRGH�RQ�WKH�
ILUVW�DYDLODEOH�FKDUDFWHU��RU�VWRUHG�),)2�FKDUDFWHU��RU�RQ�D�
VSHFLDO�FRQGLWLRQ��6\QF�FKDUDFWHUV��VWULSSHG�IURP�WKH�
PHVVDJH�VWUHDP��GR�QRW�FDXVH�LQWHUUXSWV�
6SHFLDO�UHFHLYH�FRQGLWLRQV�DUH��UHFHLYHU�RYHUUXQ��IUDPLQJ�
HUURU��HQG�RI�IUDPH��RU�SDULW\�HUURU��LI�VHOHFWHG���,I�D�VSHFLDO�
UHFHLYH�FRQGLWLRQ�RFFXUV��WKH�GDWD�FRQWDLQLQJ�WKH�HUURU�LV�
VWRUHG�LQ�WKH�5HFHLYH�),)2�XQWLO�DQ�(UURU�5HVHW�FRPPDQG�LV�
LVVXHG�E\�WKH�&38�
7KLV�PRGH�LV�XVXDOO\�VHOHFWHG�ZKHQ�D�%ORFN�7UDQVIHU�PRGH�
LV�XVHG��,Q�WKLV�LQWHUUXSW�PRGH��D�SHQGLQJ�VSHFLDO�UHFHLYH�
FRQGLWLRQ�UHPDLQV�VHW�XQWLO�HLWKHU�DQ�HUURU�5HVHW�FRPPDQG��D�
FKDQQHO�RU�KDUGZDUH�UHVHW��RU�XQWLO�UHFHLYH�LQWHUUXSWV�DUH�
GLVDEOHG�
7KH�5HFHLYH�,QWHUUXSW�RQ�)LUVW�&KDUDFWHU�RU�6SHFLDO�&RQGL�
WLRQ�PRGH�FDQ�EH�UH�HQDEOHG�E\�WKH�(QDEOH�5[�,QWHUUXSW�RQ�
1H[W�&KDUDFWHU�FRPPDQG�LQ�WR0�
6HH�WKH�GHVFULSWLRQ�RI�WR7’�RQ�KRZ�WKLV�IXQFWLRQ�FDQ�EH�
FKDQJHG�

,QWHUUXSW�
RQ�$OO�
5HFHLYH�
&KDUDF�
WHUV�RU�
6SHFLDO�
&RQGL�
WLRQ

,QWHUUXSW�RQ�$OO�5HFHLYH�&KDUDFWHUV�RU�6SHFLDO�&RQGL�
WLRQ�
����7KLV�PRGH�DOORZV�DQ�LQWHUUXSW�IRU�HYHU\�FKDUDFWHU�
UHFHLYHG��RU�FKDUDFWHU�LQ�WKH�5HFHLYH�),)2��DQG�SURYLGHV�D�
XQLTXH�YHFWRU�ZKHQ�D�VSHFLDO�FRQGLWLRQ�H[LVWV��7KH�5HFHLYHU�
2YHUUXQ�ELW�DQG�WKH�3DULW\�(UURU�ELW�LQ�RR1�DUH�WZR�VSHFLDO�
FRQGLWLRQV�WKDW�DUH�ODWFKHG��7KHVH�WZR�ELWV�DUH�UHVHW�E\�WKH�
(UURU�5HVHW�FRPPDQG��5HFHLYHU�RYHUUXQ�LV�DOZD\V�D�VSHFLDO�
UHFHLYH�FRQGLWLRQ��DQG�SDULW\�FDQ�EH�SURJUDPPHG�WR�EH�D�
VSHFLDO�FRQGLWLRQ�
'DWD�FKDUDFWHUV�ZLWK�VSHFLDO�UHFHLYH�FRQGLWLRQV�DUH�QRW�KHOG�
LQ�WKLV�PRGH�DV�WKH\�DUH�LQ�WKH�RWKHU�UHFHLYH�LQWHUUXSW�PRGHV�
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����
�&RQW�

5HFHLYH�
,QWHUUXSW�
2Q�
6SHFLDO�
&RQGL�
WLRQ

5HFHLYH�,QWHUUXSW�2Q�6SHFLDO�&RQGLWLRQ
����7KLV�PRGH�DOORZV�WKH�UHFHLYHU�WR�LQWHUUXSW�RQO\�RQ�FKDU�
DFWHUV�ZLWK�D�6SHFLDO�5HFHLYH�&RQGLWLRQ��:KHQ�DQ�LQWHUUXSW�
RFFXUV��WKH�GDWD�FRQWDLQLQJ�WKH�HUURU�LV�KHOG�LQ�WKH�5HFHLYH�
),)2�XQWLO�DQ�(UURU�5HVHW�FRPPDQG�LV�LVVXHG��:KHQ�XVLQJ�
WKLV�PRGH�LQ�FRQMXQFWLRQ�ZLWK�D�'0$��WKH�'0$�LV�LQLWLDO�
L]HG�DQG�HQDEOHG�EHIRUH�DQ\�FKDUDFWHUV�KDYH�EHHQ�UHFHLYHG�
E\�WKH�(6&&��7KLV�HOLPLQDWHV�WKH�WLPH�FULWLFDO�VHFWLRQ�RI�
FRGH�UHTXLUHG�LQ�WKH�5HFHLYH�,QWHUUXSW�RQ�)LUVW�&KDUDFWHU�RU�
6SHFLDO�&RQGLWLRQ�PRGH��+HQFH��DOO�GDWD�FDQ�EH�WUDQVIHUUHG�
YLD�WKH�'0$�VR�WKDW�WKH�&38�QHHG�QRW�KDQGOH�WKH�ILUVW�
UHFHLYHG�FKDUDFWHU�DV�D�VSHFLDO�FDVH��,Q�6'/&�PRGH��LI�WKH�
6'/&�)UDPH�6WDWXV�),)2�LV�HQDEOHG�DQG�DQ�(2)�LV�
UHFHLYHG��DQ�LQWHUUXSW�ZLWK�YHFWRU�IRU�UHFHLYH�GDWD�DYDLODEOH�
LV�JHQHUDWHG�DQG�WKH�5HFHLYH�),)2�LV�QRW�ORFNHG�

� 3DULW\�,V�
6SHFLDO�
&RQGL�
WLRQ

: � 3DULW\�,V�6SHFLDO�&RQGLWLRQ
$�VSHFLDO�FRQGLWLRQ�PRGLILHV�WKH�VWDWXV�RI�WKH�LQWHUUXSW�
YHFWRU�VWRUHG�LQ�WR2��'XULQJ�DQ�LQWHUUXSW�DFNQRZOHGJH�
F\FOH��WKLV�YHFWRU�FDQ�EH�SODFHG�RQ�WKH�GDWD�EXV�
���$Q\�UHFHLYHG�FKDUDFWHUV�ZLWK�SDULW\�QRW�PDWFKLQJ�WKH�
VHQVH�SURJUDPPHG�LQ�WR4�FUHDWHV�D�6SHFLDO�5HFHLYH�&RQGL�
WLRQ�
���,I�SDULW\�LV�GLVDEOHG��WR4���WKLV�ELW�LV�LJQRUHG��
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� 7UDQV�
PLWWHU�
,QWHUUXSW�
(QDEOH

: � 7UDQVPLWWHU�,QWHUUXSW�(QDEOH
,I�WKLV�ELW�LV�1��WKH�WUDQVPLWWHU�UHTXHVWV�DQ�LQWHUUXSW�ZKHQ�
HYHU�WKH�WUDQVPLW�),)2�UHDFKHV�WKH�GHJUHH�RI�HPSWLQHVV�
VHOHFWHG�E\�WR7’�ELW���
���7KH�WUDQVPLWWHU�LQWHUUXSW�LV�HQDEOHG�
���7KH�WUDQVPLWWHU�LQWHUUXSW�LV�GLVDEOHG�

� ([WHUQDO�
6WDWXV�
0DVWHU�
,QWHUUXSW�
(QDEOH

: � ([WHUQDO�6WDWXV�0DVWHU�,QWHUUXSW�(QDEOH
7KLV�ELW�LV�WKH�PDVWHU�HQDEOH�IRU�([WHUQDO�6WDWXV�LQWHUUXSWV�
LQFOXGLQJ�WKH�'&'�DQG�&76�SLQV��EUHDN��DERUW��WKH�EHJLQ�
QLQJ�RI�&5&�WUDQVPLVVLRQ�ZKHQ�WKH�7UDQVPLW�8QGHUUXQ�
(20�ODWFK�LV�VHW��RU�ZKHQ�WKH�FRXQWHU�LQ�WKH�%DXG�5DWH�
*HQHUDWRU�UHDFKHV����WR15�FRQWDLQV�WKH�LQGLYLGXDO�HQDEOH�
ELWV�IRU�HDFK�RI�WKHVH�VRXUFHV�RI�([WHUQDO�6WDWXV�LQWHUUXSWV��
7KLV�ELW�LV�UHVHW�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�
���([WHUQDO�6WDWXV�PDVWHU�LQWHUUXSW�LV�HQDEOHG�
���([WHUQDO�6WDWXV�PDVWHU�LQWHUUXSW�LV�GLVDEOHG�
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,QWHUUXSW�9HFWRU�5HJLVWHU��:5��

WR2�LV�WKH�LQWHUUXSW�YHFWRU�UHJLVWHU�

� �

,QWHUUXSW�9HFWRU

:

;

%LW
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���� ,QWHUUXSW�
9HFWRU

: ; ,QWHUUXSW�9HFWRU
7KH�LQWHUUXSW�YHFWRU�FDQ�EH�PRGLILHG�E\�VWDWXV�LQIRUPDWLRQ��
7KLV�LV�FRQWUROOHG�E\�WKH�9HFWRU�,QFOXGHV�6WDWXV��9,6��DQG�
WKH�6WDWXV�+LJK�6WDWXV�/RZ�ELWV�LQ�WR9�
���,QWHUUXSW�9HFWRU�LV�HQDEOHG�
���,QWHUUXSW�9HFWRU�LV�GLVDEOHG�
80�����������
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5HFHLYH�3DUDPHWHUV�DQG�&RQWURO�5HJLVWHU��:5��

7KLV�UHJLVWHU�FRQWDLQV�WKH�FRQWURO�ELWV�DQG�SDUDPHWHUV�IRU�WKH�UHFHLYHU�
ORJLF��:LWK�WKH�([WHQGHG�5HDG�RSWLRQ�HQDEOHG�WKLV�UHJLVWHU�PD\�EH�UHDG�DV�
RR9

� � � � � � � �

5HFHLYHU�%LWV�&KDUDFWHU
$XWR�
(QDEOH

(QWHU�+XQW�
0RGH

5HFHLYH�
&5&�
(QDEOH

$GGUHVV�
6HDUFK�
0RGH

6\QF�
&KDUDFWHU�
/RDG�
,QKLELW

5HFHLYHU�
(QDEOH

: : : : : : :
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5HVHW�
9DOXH 'HVFULSWLRQ

���� 5HFHLYHU�
%LWV�
&KDU�
DFWHU

: ; 5HFHLYHU�%LWV�&KDUDFWHU
7KH�VWDWH�RI�WKHVH�WZR�ELWV�GHWHUPLQHV�WKH�QXPEHU�RI�ELWV�WR�
EH�DVVHPEOHG�DV�D�FKDUDFWHU�LQ�WKH�UHFHLYHG�VHULDO�GDWD�
VWUHDP��7KH�QXPEHU�RI�ELWV�SHU�FKDUDFWHU�FDQ�EH�FKDQJHG�
ZKLOH�D�FKDUDFWHU�LV�EHLQJ�DVVHPEOHG��EXW�RQO\�EHIRUH�WKH�
QXPEHU�RI�ELWV�FXUUHQWO\�SURJUDPPHG�LV�UHDFKHG��8QXVHG�
ELWV�LQ�WKH�5HFHLYHG�'DWD�5HJLVWHU��RR8��DUH�1�LQ�DV\QFKUR�
QRXV�PRGHV��,Q�6\QFKURQRXV�DQG�6'/&�PRGHV��WKH�UHFHLYHU�
WUDQVIHUV�DQ���ELW�VHFWLRQ�RI�WKH�VHULDO�GDWD�VWUHDP�WR�WKH�
5HFHLYH�),)2�DW�WKH�DSSURSULDWH�WLPH��
����5[���%LWV�&KDUDFWHU
����5[���%LWV�&KDUDFWHU
����5[���%LWV�&KDUDFWHU
����5[���%LWV�&KDUDFWHU

� $XWR�
(QDEOH

: ; $XWR�(QDEOH
7KLV�ELW�SURJUDPV�WKH�IXQFWLRQ�IRU�ERWK�WKH�'&'�DQG�&76�
SLQV�
���&76�EHFRPHV�WKH�WUDQVPLWWHU�HQDEOH�DQG�'&'�EHFRPHV�
WKH�UHFHLYHU�HQDEOH�ZKHQ�WKLV�ELW�LV�1��+RZHYHU��WKH�
5HFHLYHU�(QDEOH�DQG�7UDQVPLW�(QDEOH�ELWV�PXVW�EH�VHW�
EHIRUH�WKH�'&'�DQG�&76�SLQV��UHVSHFWLYHO\��FDQ�EH�XVHG�LQ�
WKLV�PDQQHU�
���7KH�'&'�DQG�&76�SLQV�DUH�LQSXWV�WR�WKH�FRUUHVSRQGLQJ�
VWDWXV�ELWV�LQ�5HDG�5HJLVWHU����7KH�VWDWH�RI�'&'�LV�LJQRUHG�
LQ�WKH�/RFDO�/RRSEDFN�PRGH��7KH�VWDWH�RI�&76�LV�LJQRUHG�LQ�
ERWK�$XWR�(FKR�DQG�/RFDO�/RRSEDFN�PRGHV��
80�����������
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� (QWHU�
+XQW�
0RGH

: ; (QWHU�+XQW�0RGH
7KLV�FRPPDQG�IRUFHV�WKH�FRPSDULVRQ�RI�V\QF�FKDUDFWHUV�RU�
IODJV�WR�DVVHPEOHG�UHFHLYH�FKDUDFWHUV�IRU�WKH�SXUSRVH�RI�
V\QFKURQL]DWLRQ��:KHQHYHU�D�IODJ�RU�V\QF�FKDUDFWHU�LV�
PDWFKHG��WKH�6\QF�+XQW�ELW�LQ�RR0�LV�UHVHW�DQG��LI�([WHUQDO�
6WDWXV�,QWHUUXSW�(QDEOH�LV�VHW��DQ�LQWHUUXSW�LV�UHTXHVWHG��7KH�
UHFHLYHU�DXWRPDWLFDOO\�HQWHUV�WKH�+XQW�PRGH�ZKHQ�DQ�DERUW�
FRQGLWLRQ�LV�UHFHLYHG�RU�ZKHQ�WKH�UHFHLYHU�LV�HQDEOHG�
�H[FHSW�LQ�DV\QFKURQRXV�PRGHV��
���(QWHU�+XQW�PRGH
���'R�QRW�HQWHU�+XQW�PRGH

� 5HFHLYHU�
&5&�
(QDEOH

: ; 5HFHLYHU�&\FOLF�5HGXQGDQF\�&KHFN�(QDEOH
7KLV�ELW�LV�XVHG�WR�LQLWLDWH�&5&�FDOFXODWLRQ�DW�WKH�EHJLQQLQJ�
RI�WKH�ODVW�E\WH�WUDQVIHUUHG�IURP�WKH�5HFHLYHU�6KLIW�UHJLVWHU�
WR�WKH�5HFHLYH�),)2��7KLV�RSHUDWLRQ�RFFXUV�LQGHSHQGHQWO\�
RI�WKH�QXPEHU�RI�E\WHV�LQ�WKH�5HFHLYH�),)2��:KHQ�D�SDUWLF�
XODU�E\WH�LV�WR�EH�H[FOXGHG�IURP�WKH�&5&�FDOFXODWLRQ��WKLV�
ELW�PXVW�EH�UHVHW�EHIRUH�WKH�QH[W�E\WH�LV�WUDQVIHUUHG�WR�WKH�
5HFHLYH�),)2��,I�WKLV�IHDWXUH�LV�XVHG��FDUH�PXVW�EH�WDNHQ�WR�
HQVXUH�WKDW�HLJKW�ELWV�SHU�FKDUDFWHU�LV�VHOHFWHG�LQ�WKH�UHFHLYHU�
EHFDXVH�RI�DQ�LQKHUHQW�GHOD\�IURP�WKH�5HFHLYH�6KLIW�UHJLVWHU�
WR�WKH�&5&�FKHFNHU�
7KLV�ELW�LV�LQWHUQDOO\�1�LQ�6'/&�PRGH�DQG�WKH�UHFHLYHU�
FDOFXODWHV�WKH�&5&�RQ�DOO�ELWV�H[FHSW�0V�LQVHUWHG�EHWZHHQ�
WKH�RSHQLQJ�DQG�FORVLQJ�IODJV��7KLV�ELW�LV�LJQRUHG�LQ�DV\Q�
FKURQRXV�PRGHV�
���5HFHLYHU�&5&�HQDEOHG
���5HFHLYHU�&5&�GLVDEOHG

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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���
� $GGUHVV�
6HDUFK�
0RGH

: ; $GGUHVV�6HDUFK�0RGH��6'/&�
6HWWLQJ�WKLV�ELW�LQ�6'/&�PRGH�FDXVHV�PHVVDJHV�ZLWK�
DGGUHVVHV�QRW�PDWFKLQJ�WKH�DGGUHVV�SURJUDPPHG�LQ�WR6�WR�
EH�LJQRUHG��1R�UHFHLYHU�LQWHUUXSWV�RFFXU�LQ�WKLV�PRGH�XQOHVV�
WKHUH�LV�DQ�DGGUHVV�PDWFK��7KH�DGGUHVV�WKDW�WKH�UHFHLYHU�
DWWHPSWV�WR�PDWFK�LV�XQLTXH����LQ������RU�PXOWLSOH�����LQ�
������GHSHQGLQJ�RQ�WKH�VWDWH�RI�6\QF�&KDUDFWHU�/RDG�,QKLELW�
ELW��$GGUHVV�FFH�LV�DOZD\V�UHFRJQL]HG�DV�D�JOREDO�DGGUHVV��
7KH�$GGUHVV�6HDUFK�PRGH�ELW�LV�LJQRUHG�LQ�DOO�PRGHV�H[FHSW�
6'/&�
���(QWHU�$GGUHVV�6HDUFK�0RGH
���'R�QRW�HQWHU�$GGUHVV�6HDUFK�0RGH

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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���
� 6\QF�
&KDU�
DFWHU�
/RDG�
,QKLELW

: ; 6\QF�&KDUDFWHU�/RDG�,QKLELW
,I�WKLV�ELW�LV�1�LQ�DQ\�PRGH�H[FHSW�6'/&��WKH�UHFHLYHU�
FRPSDUHV�WKH�E\WH�LQ�WR6�ZLWK�WKH�E\WH�DERXW�WR�EH�VWRUHG�LQ�
WKH�),)2��DQG�LW�LQKLELWV�WKLV�ORDG�LI�WKH�E\WHV�DUH�HTXDO��
7KLV�VHTXHQFH�DOVR�RFFXUV�LQ�WKH�DV\QFKURQRXV�PRGH�LI�WKH�
UHFHLYHG�FKDUDFWHU�PDWFKHV�WKH�FRQWHQWV�RI�WR6���7KH�
UHFHLYHU�GRHV�QRW�FDOFXODWH�WKH�&5&�RQ�E\WHV�VWULSSHG�IURP�
WKH�GDWD�VWUHDP�LQ�WKLV�PDQQHU�
7KH�FRPSDULVRQ�IRU�GHWHFWLQJ�WKHVH�HPEHGGHG�V\QFV�LV�
DOZD\V�SHUIRUPHG���ELWV�ZLGH��VR�WKLV�IHDWXUH�FDQQRW�EH�XVHG�
ZLWK���ELW�6\QF�FKDUDFWHUV�LQ�0RQRV\QF�PRGH��ZKLFK�DUH�
VHOHFWHG�E\�VHWWLQJ�%LW���RI�WR10�WR�1�
7KH�DGGUHVV�UHFRJQLWLRQ�ORJLF�RI�WKH�UHFHLYHU�LV�PRGLILHG�LQ�
6'/&�PRGH�LI�WKLV�ELW�LV�1��WKDW�LV��RQO\�WKH�IRXU�PRVW�VLJQLI�
LFDQW�ELWV�RI�WR6�PXVW�PDWFK�WKH�UHFHLYHU�DGGUHVV��7KLV�
SURFHGXUH�DOORZV�WKH�(6&&�FKDQQHO�WR�UHFHLYH�IUDPHV�IURP�
XS�WR����VHSDUDWH�VRXUFHV�ZLWKRXW�SURJUDPPLQJ�WR6�IRU�
HDFK�VRXUFH��LI�HDFK�VWDWLRQ�DGGUHVV�KDV�WKH�IRXU�PRVW�VLJQLI�
LFDQW�ELWV�LQ�FRPPRQ���7KH�DGGUHVV�ILHOG�LQ�WKH�IUDPH�LV�VWLOO�
HLJKW�ELWV�ORQJ��$GGUHVV�FFH�LV�DOZD\V�UHFRJQL]HG�DV�D�
JOREDO�DGGUHVV��7KH�ELW�LV�LJQRUHG�LQ�6'/&�PRGH�LI�$GGUHVV�
6HDUFK�PRGH�KDV�QRW�EHHQ�VHOHFWHG�
���6\QF�&KDUDFWHU�/RDG�,QKLELW�LV�HQDEOHG�
���6\QF�&KDUDFWHU�/RDG�,QKLELW�LV�GLVDEOHG�

� 5HFHLYHU�
(QDEOH

: � 5HFHLYHU�(QDEOH
:KHQ�WKLV�ELW�LV�1��UHFHLYHU�RSHUDWLRQ�EHJLQV��6HW�WKLV�ELW�
RQO\�DIWHU�DOO�RWKHU�UHFHLYHU�SDUDPHWHUV�DUH�HVWDEOLVKHG�DQG�
WKH�UHFHLYHU�LV�FRPSOHWHO\�LQLWLDOL]HG��7KLV�ELW�LV�UHVHW�E\�
ZULWLQJ�D�0�WR�LW�RU�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�FRPPDQG��
DQG�LW�GLVDEOHV�WKH�UHFHLYHU�
���5HFHLYHU�(QDEOH�LV�21�
���5HFHLYHU�(QDEOH�LV�2))�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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���
7UDQVPLW�5HFHLYH�0LVFHOODQHRXV�3DUDPHWHUV�DQG�
0RGHV�5HJLVWHU��:5��

WR4�FRQWDLQV�WKH�FRQWURO�ELWV�IRU�ERWK�WKH�UHFHLYHU�DQG�WKH�WUDQVPLWWHU��
7KHVH�ELWV�PXVW�EH�VHW�LQ�WKH�WUDQVPLW�DQG�UHFHLYHU�LQLWLDOL]DWLRQ�URXWLQH�
EHIRUH�LVVXLQJ�WKH�FRQWHQWV�RI�WR1��WR3��WR6��DQG�WR7��:LWK�WKH�([WHQGHG�
5HDG�RSWLRQ�HQDEOHG��WKLV�UHJLVWHU�LV�UHDG�DV�RR4�

� � � � � � � �

&ORFN�5DWH� 6\QF�0RGH�6HOHFWLRQ 6WRS�%LWV�6HOHFWLRQ

3DULW\�
(YHQ�2GG�
6HOHFW

3DULW\�
(QDEOH

: : : : :

; ; ; � ; ;

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� &ORFN�
5DWH

: ; &ORFN�5DWH�%LWV
7KHVH�ELWV�VSHFLI\�WKH�PXOWLSOLHU�EHWZHHQ�WKH�FORFN�DQG�GDWD�
UDWHV��,Q�V\QFKURQRXV�PRGHV��WKH��;�PRGH�LV�IRUFHG�LQWHU�
QDOO\�DQG�WKHVH�ELWV�DUH�LJQRUHG�XQOHVV�([WHUQDO�6\QF�PRGH�
KDV�EHHQ�VHOHFWHG�
�����;�0RGH��7KH�FORFN�UDWH�DQG�GDWD�UDWH�DUH�WKH�VDPH�
������;�0RGH��7KH�FORFN�UDWH�LV����WLPHV�WKH�GDWD�UDWH��
������;�0RGH��7KH�FORFN�UDWH�LV����WLPHV�WKH�GDWD�UDWH�
������;�0RGH��7KH�FORFN�UDWH�LV����WLPHV�WKH�GDWD�UDWH�
80�����������
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���
���� 6\QF�
0RGH�
6HOHFWLRQ

: ; 6\QF�0RGH�6HOHFWLRQ�%LWV
7KHVH�WZR�ELWV�VHOHFW�WKH�YDULRXV�RSWLRQV�IRU�FKDUDFWHU�
V\QFKURQL]DWLRQ��7KH\�DUH�LJQRUHG�XQOHVV�V\QFKURQRXV�
PRGHV�DUH�VHOHFWHG�LQ�WKH�VWRS�ELWV�ILHOG�RI�WKLV�UHJLVWHU�
����0RQRV\QF�0RGH��,Q�WKLV�PRGH��WKH�UHFHLYHU�DFKLHYHV�
FKDUDFWHU�V\QFKURQL]DWLRQ�E\�PDWFKLQJ�WKH�FKDUDFWHU�VWRUHG�
LQ�WR7�ZLWK�DQ�LGHQWLFDO�FKDUDFWHU�LQ�WKH�UHFHLYHG�GDWD�
VWUHDP��7KH�WUDQVPLWWHU�XVHV�WKH�FKDUDFWHU�VWRUHG�LQ�WR6�DV�D�
WLPH�ILOO��7KH�V\QF�FKDUDFWHU�LV�HLWKHU�VL[�RU�HLJKW�ELWV��
GHSHQGLQJ�RQ�WKH�VWDWH�RI�WKH���ELW���ELW�V\QF�ELW�LQ�WR10��,I�
WKH�6\QF�&KDUDFWHU�/RDG�,QKLELW�ELW�LV�VHW��WKH�UHFHLYHU�VWULSV�
WKH�FRQWHQWV�RI�WR6�IURP�WKH�GDWD�VWUHDP�LI�UHFHLYHG�ZLWKLQ�
FKDUDFWHU�ERXQGDULHV�

����
�&RQW��

����%LV\QF�0RGH��7KH�FRQFDWHQDWLRQ�RI�WR7�ZLWK�WR6�LV�
XVHG�IRU�UHFHLYHU�V\QFKURQL]DWLRQ�DQG�DV�D�WLPH�ILOO�E\�WKH�
WUDQVPLWWHU��7KH�V\QF�FKDUDFWHU�LV����RU����ELWV�LQ�WKH�
UHFHLYHU��GHSHQGLQJ�RQ�WKH�VWDWH�RI�WKH���ELW���ELW�V\QF�ELW�LQ�
WR10��7KH�WUDQVPLWWHG�FKDUDFWHU�LV�DOZD\V����ELWV�
����6'/&�0RGH��,Q�WKLV�PRGH��6'/&�LV�VHOHFWHG�DQG�
UHTXLUHV�D�)ODJ��01111110��WR�EH�ZULWWHQ�WR�WR7��,I�
$GGUHVV�6HDUFK�PRGH�LV�VHOHFWHG��WKH�UHFHLYHU�DGGUHVV�ILHOG�
PXVW�EH�ZULWWHQ�WR�WR6��7KH�6'/&�&5&�SRO\QRPLDO�PXVW�
EH�VHOHFWHG�LQ�WR5�
����5HVHUYHG��'R�QRW�SURJUDP�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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���
���� 6WRS�%LWV�
6HOHFWLRQ

: ;��� 6WRS�%LWV�6HOHFWLRQ
7KHVH�ELWV�GHWHUPLQH�WKH�QXPEHU�RI�VWRS�ELWV�DGGHG�WR�HDFK�
DV\QFKURQRXV�FKDUDFWHU�WKDW�LV�WUDQVPLWWHG��7KH�UHFHLYHU�
DOZD\V�FKHFNV�IRU�RQH�VWRS�ELW�LQ�$V\QFKURQRXV�PRGH��$�
VSHFLDO�PRGH�VSHFLILHV�WKDW�D�6\QFKURQRXV�PRGH�LV�WR�EH�
VHOHFWHG��%LW���LV�DOZD\V�1�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�
����6\QFKURQRXV�0RGHV�(QDEOH��7KLV�ELW�FRPELQDWLRQ�
VHOHFWV�RQH�RI�WKH�V\QFKURQRXV�PRGHV�VSHFLILHG�E\�%LWV������
RI�WKLV�UHJLVWHU�DQG�IRUFHV�WKH��;�&ORFN�PRGH�LQWHUQDOO\�
������6WRS�%LW�&KDUDFWHU��7KLV�ELW�VHOHFWV�$V\QFKURQRXV�
PRGH�ZLWK�RQH�VWRS�ELW�SHU�FKDUDFWHU�
����������6WRS�%LWV�&KDUDFWHU��7KHVH�ELWV�VHOHFW�$V\QFKUR�
QRXV�PRGH�ZLWK�������VWRS�ELWV�SHU�FKDUDFWHU��7KLV�PRGH�
FDQQRW�EH�QRW�XVHG�ZLWK�WKH��;�FORFN�PRGH�
������6WRS�%LWV�&KDUDFWHU��7KHVH�ELWV�VHOHFW�$V\QFKURQRXV�
PRGH�ZLWK�WZR�VWRS�ELWV�SHU�WUDQVPLWWHG�FKDUDFWHU�DQG�
FKHFNV�IRU�RQH�UHFHLYHG�VWRS�ELW�

� 3DULW\�
(YHQ�
2GG�
6HOHFW�
%LW

: ; 3DULW\�(YHQ�2GG�6HOHFW�%LW
7KLV�ELW�GHWHUPLQHV�ZKHWKHU�SDULW\�LV�FKHFNHG�DV�HYHQ�RU�
RGG��7KLV�ELW�LV�LJQRUHG�LI�WKH�3DULW\�(QDEOH�ELW�LV�QRW�VHW�
���(YHQ�SDULW\
���2GG�SDULW\�

� 3DULW\�
(QDEOH

: ; 3DULW\�(QDEOH
:KHQ�WKLV�ELW�LV�VHW��DQ�DGGLWLRQDO�ELW�SRVLWLRQ�EH\RQG�WKRVH�
VSHFLILHG�LQ�WKH�ELWV�FKDUDFWHU�FRQWURO�LV�DGGHG�WR�WKH�WUDQV�
PLWWHG�GDWD�DQG�LV�FKHFNHG�LQ�WKH�UHFHLYH�GDWD��7KH�5HFHLYHG�
3DULW\�ELW�LV�WUDQVIHUUHG�WR�WKH�&38�DV�SDUW�RI�WKH�GDWD�XQOHVV�
HLJKW�ELWV�SHU�FKDUDFWHU�LV�VHOHFWHG�LQ�WKH�UHFHLYHU�
���$GGLWLRQDO�ELWV�DGGHG
���$GGLWLRQDO�ELWV�QRW�DGGHG

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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���
7UDQVPLW�3DUDPHWHUV�DQG�&RQWUROV��:5��

WR5�FRQWDLQV�FRQWURO�ELWV�WKDW�DIIHFW�WKH�RSHUDWLRQ�RI�WKH�WUDQVPLWWHU��%LW���
DIIHFWV�ERWK�WKH�WUDQVPLWWHU�DQG�WKH�UHFHLYHU��:LWK�WKH�([WHQGHG�5HDG�
RSWLRQ�HQDEOHG��WKLV�UHJLVWHU�FDQ�EH�UHDG�DV�RR5�

� � � � � � � �

'DWD�
7HUPLQDO�
5HDG\�

&RQWURO�%LW 7UDQVPLW�%LWV�&KDUDFWHU�
6HQG�%UHDN�
&RQWURO�%LW

7UDQVPLW�
(QDEOH

6'/&�
&5&����

3RO\QRPLDO�
6HOHFW�%LW

5HTXHVW�7R�
6HQG�

&RQWURO�%LW

7UDQVPLW�
&5&�
(QDEOH

: : : : : : :

� ; � � � � ;
80�����������
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���
%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� 'DWD�
7HUPLQDO�
5HDG\�
&RQWURO�
%LW

: � 'DWD�7HUPLQDO�5HDG\�&RQWURO�%LW
7KLV�LV�WKH�FRQWURO�ELW�IRU�WKH�'75�SLQ��:KHQ�VHW��'75�LV�
/RZ��ZKHQ�UHVHW��'75�LV�+LJK��7KLV�ELW�LV�UHVHW�E\�D�FKDQQHO�
RU�KDUGZDUH�UHVHW�
���'75�LV�/RZ
���'75�LV�+LJK

���� 7UDQVPLW�
%LWV�
&KDU�
DFWHU�
6HOHFW�
%LWV��
DQG��

: ; 7UDQVPLW�%LWV�&KDUDFWHU�6HOHFW�%LWV���DQG��
7KHVH�ELWV�FRQWURO�WKH�QXPEHU�RI�ELWV�LQ�HDFK�E\WH�WUDQV�
IHUUHG�WR�WKH�WUDQVPLW�EXIIHU��%LWV�VHQW�PXVW�EH�ULJKW�MXVWL�
ILHG��7KH�OHDVW�VLJQLILFDQW�ELWV�DUH�VHQW�ILUVW�
7KH�)LYH�2U�/HVV�PRGH�DOORZV�WUDQVPLVVLRQ�RI�RQH�WR�ILYH�
ELWV�SHU�FKDUDFWHU��)RU�ILYH�RU�IHZHU�ELWV�SHU�FKDUDFWHU��WKH�
GDWD�FKDUDFWHU�PXVW�EH�IRUPDWWHG�DV�GHVFULEHG�LQ�7DEOH ����
,Q�WKH�6L[�RU�6HYHQ�%LWV�&KDUDFWHU�PRGHV��XQXVHG�GDWD�ELWV�
DUH�LJQRUHG��)RU�ILYH�RU�OHVV�ELWV�SHU�FKDUDFWHU�VHOHFWLRQ�LQ�
WR5�WKH�FRGLQJ�XVHG�LQ�WKH�GDWD�VHQW�WR�WKH�WUDQVPLWWHU�LV�
GHVFULEHG�LQ�7DEOH ���
������RU�OHVV�ELWV�FKDUDFWHU
������ELWV�FKDUDFWHU
������ELWV�FKDUDFWHU
������ELWV�FKDUDFWHU
80�����������
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���
� 6HQG�
%UHDN�
&RQWURO�
%LW

: � 6HQG�%UHDN�&RQWURO�%LW
,I�WKLV�ELW�LV�1�DIWHU�VHWWLQJ�H[DFWO\�WKH�IROORZLQJ�FRPELQD�
WLRQ�RI�UHJLVWHU�ELWV�
���WR4�%LWV������DUH�1000��6'/&�
���WR5�%LW���LV�0��576�IDOVH�
���WR7’�%LW���LV�1��DXWR�576�GHDFWLYDWLRQ�
���WR10�%LW���LV�1��PDUN�LGOH�
WKHQ�WKH�7UDQVPLWWHU�HQWHUV��DQG�RSHUDWHV�LQ��D�VSHFLDO�/RFDO�
7DON��$SSOH7DON��PRGH�DV�GHVFULEHG�LQ�DQ�HDUOLHU�VHFWLRQ��,Q�
DOO�RWKHU�FDVHV��LI�WKLV�ELW�LV�1��WKH�WUDQVPLWWHU�IRUFHV�WKH�7['�
RXWSXW�WR�VHQG�FRQWLQXRXV�0V�EHJLQQLQJ�ZLWK�WKH�IROORZLQJ�
WUDQVPLW�FORFN��UHJDUGOHVV�RI�DQ\�GDWD�EHLQJ�WUDQVPLWWHG�DW�
WKH�WLPH��7KLV�ELW�IXQFWLRQV�ZKHWKHU�RU�QRW�WKH�WUDQVPLWWHU�LV�
HQDEOHG��:KHQ�UHVHW��7['�FRQWLQXHV�WR�VHQG�WKH�FRQWHQWV�RI�
WKH�7UDQVPLW�6KLIW�UHJLVWHU��ZKLFK�PLJKW�EH�V\QFV��GDWD��RU�
DOO�1V��,I�WKLV�ELW�LV�VHW�ZKLOH�LQ�WKH�;���PRGH��0RQRV\QF�
DQG�/RRS�PRGH�VHOHFWHG��DQG�FKDUDFWHU�V\QFKURQL]DWLRQ�LV�
DFKLHYHG�LQ�WKH�UHFHLYHU��WKLV�ELW�LV�DXWRPDWLFDOO\�UHVHW�DQG�
WKH�WUDQVPLWWHU�EHJLQV�VHQGLQJ�V\QFV�RU�GDWD��7KLV�ELW�LV�DOVR�
UHVHW�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�
���7['�RXWSXW�VHQGV�FRQWLQXRXV�0V
���7['�VHQGV�WKH�FRQWHQWV�RI�WKH�7UDQVPLW�6KLIW�UHJLVWHU

� 7UDQVPLW�
(QDEOH

: � 7UDQVPLW�(QDEOH
'DWD�LV�QRW�WUDQVPLWWHG�XQWLO�WKLV�ELW�LV�VHW��:KHQ�WKLV�ELW�LV�
1��WKH�7['�RXWSXW�VHQGV�FRQWLQXRXV��V�XQOHVV�$XWR�(FKR�
PRGH�RU�6'/&�/RRS�PRGH�LV�VHOHFWHG��,I�WKLV�ELW�LV�UHVHW�
DIWHU�WUDQVPLVVLRQ�VWDUWV��WKH�WUDQVPLVVLRQ�RI�GDWD�RU�V\QF�
FKDUDFWHUV�LV�FRPSOHWHG��,I�WKH�WUDQVPLWWHU�LV�GLVDEOHG�GXULQJ�
WKH�WUDQVPLVVLRQ�RI�D�&5&�FKDUDFWHU��V\QF�RU�IODJ�FKDUDFWHUV�
DUH�VHQW�LQVWHDG�RI�&5&��7KLV�ELW�LV�UHVHW�E\�D�FKDQQHO�RU�
KDUGZDUH�UHVHW�
���7['�RXWSXW�VHQGV�FRQWLQXRXV��V
���7UDQVPLVVLRQ�RI�GDWD�RU�V\QF�FKDUDFWHUV�LV�FRPSOHWHG

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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� 6'/&�
&5&����
3RO\QR�
PLDO�
6HOHFW�
%LW

: � 6'/&�&5&����3RO\QRPLDO�6HOHFW�%LW
7KLV�ELW�VHOHFWV�WKH�&5&�SRO\QRPLDO�XVHG�E\�ERWK�WKH�WUDQV�
PLWWHU�DQG�UHFHLYHU��:KHQ�VHW��WKH�&5&����SRO\QRPLDO�LV�
XVHG��ZKHQ�UHVHW��WKH�6'/&�SRO\QRPLDO�LV�XVHG��7KH�6'/&�
&5&�SRO\QRPLDO�PXVW�EH�VHOHFWHG�ZKHQ�6'/&�PRGH�LV�
VHOHFWHG��7KH�&5&�JHQHUDWRU�DQG�FKHFNHU�FDQ�EH�SUHVHW�WR�
DOO�0V�RU�DOO�1V��GHSHQGLQJ�RQ�WKH�VWDWH�RI�WKH�3UHVHW���3UHVHW�
��ELW�LQ�WR10�
���&5&����SRO\QRPLDO�HQDEOHG
���6'/&�SRO\QRPLDO�HQDEOHG

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
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���
� 5HTXHVW�
7R�6HQG�
&RQWURO�
%LW

: � 5HTXHVW�7R�6HQG�&RQWURO�%LW
7KLV�ELW�LV�WKH�FRQWURO�ELW�IRU�WKH�576�SLQ��:KHQ�WKH�576�ELW�
LV�VHW��WKH�576�SLQ�JRHV�/RZ��ZKHQ�UHVHW��576�JRHV�+LJK��
:KHQ�$XWR�(QDEOH�LV�VHW�LQ�DV\QFKURQRXV�PRGH��WKH�576�
SLQ�LPPHGLDWHO\�JRHV�/RZ�ZKHQ�WKH�576�ELW�LV�VHW��
+RZHYHU��ZKHQ�WKH�576�ELW�LV�UHVHW��WKH�576�SLQ�UHPDLQV�
/RZ�XQWLO�WKH�WUDQVPLWWHU�LV�FRPSOHWHO\�HPSW\�DQG�WKH�ODVW�
VWRS�ELW�KDV�OHIW�WKH�7['�SLQ�
,Q�V\QFKURQRXV�PRGHV��WKH�576�SLQ�GLUHFWO\�IROORZV�WKH�
VWDWH�RI�WKLV�ELW��H[FHSW�LQ�6'/&�PRGH�XQGHU�VSHFLILF�FRQGL�
WLRQV��,Q�6'/&�PRGH��LI�)ODJ�2Q�8QGHUUXQ�ELW��WR10��ELW����
LV�VHW��WKLV�ELW�LQ�WR5�LV�UHVHW��DQG�%LW���LQ�WR7’�LV�VHW��WKH�
576�SLQ�GH�DVVHUWV�DXWRPDWLFDOO\�DW�WKH�ODVW�ELW�RI�WKH�
FORVLQJ�IODJ�WULJJHUHG�E\�WKH�ULVLQJ�HGJH�RI�WKH�7[�FORFN��
7KLV�ELW�LV�UHVHW�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�
���576�LV�/RZ
���576�LV�+LJK

� 7UDQVPLW�
&5&�
(QDEOH

: ; 7UDQVPLW�&5&�(QDEOH
7KLV�ELW�GHWHUPLQHV�ZKHWKHU�RU�QRW�WKH�&5&�LV�FDOFXODWHG�RQ�
HDFK�WUDQVPLW�FKDUDFWHU��,I�WKLV�ELW�LV�VHW�DW�WKH�WLPH�WKH�FKDU�
DFWHU�LV�ORDGHG�IURP�WKH�WUDQVPLW�EXIIHU�WR�WKH�7UDQVPLW�6KLIW�
UHJLVWHU��WKH�&5&�LV�FDOFXODWHG�RQ�WKDW�FKDUDFWHU��7KH�&5&�LV�
QRW�DXWRPDWLFDOO\�VHQW�XQOHVV�WKLV�ELW�LV�VHW�ZKHQ�WKH�
WUDQVPLW�XQGHUUXQ�RFFXUV�
���7UDQVPLW�&5&�HQDEOHG
���7UDQVPLW�&5&�GLVDEOHG

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������



=������=�����
8VHU�0DQXDO

���
&KDUDFWHU�RU�6'/&�$GGUHVV�)LHOG�5HJLVWHU��:5��

WR6�LV�SURJUDPPHG�WR�FRQWDLQ�WKH�WUDQVPLW�V\QF�FKDUDFWHU�LQ�WKH�
0RQRV\QF�PRGH��RU�WKH�ILUVW�E\WH�RI�D����ELW�6\QF�FKDUDFWHU�LQ�WKH�%LV\QF�
PRGH��WR6�LV�QRW�XVHG�LQ�DV\QFKURQRXV�PRGHV��,Q�WKH�6'/&�PRGH��LW�LV�
SURJUDPPHG�WR�FRQWDLQ�WKH�YDOXH�XVHG�WR�FRPSDUH�DJDLQVW�WKH�DGGUHVV�
ILHOG�RI�WKH�6'/&�)UDPH��,Q�6'/&�PRGH��WKH�WUDQVPLWWHU�GRHV�QRW�
DXWRPDWLFDOO\�WUDQVPLW�WKH�VWDWLRQ�DGGUHVV�DW�WKH�EHJLQQLQJ�RI�D�UHVSRQVH�
IUDPH��%HFDXVH�WKLV�UHJLVWHU�LV�XVHG�LQ�GLIIHUHQW�PRGHV��WKH�WDEOHV�EHORZ�
GHVFULEH�WKH�ILHOGV�XVHG�LQ�HDFK�PRGH��

7DEOH���� �'DWD�(QFRGLQJ�IRU�)LYH�RU�/HVV�%LWV�&KDUDFWHU�LQ�:5���%LWV���
DQG��

� � � � � � � �

� � � � � � � 'DWD 6HQGV�RQH�GDWD�ELW
� � � � � � 'DWD 6HQGV�WZR�GDWD�ELWV
� � � � � 'DWD 6HQGV�WKUHH�GDWD�ELWV
� � � � 'DWD 6HQGV�IRXU�GDWD�ELWV
� � � 'DWD 6HQGV�ILYH�GDWD�ELWV

� �

6\QF�����

: : : : : : : :
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5HVHW�
9DOXH 'HVFULSWLRQ

���� : ; 6\QF����
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%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� 1RW�XVHG : ; 6\QF����
���� : ; 6\QF����

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� : ; )LUVW�V\QF�FKDUDFWHU

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� : ; 6\QF����6\QF�
���� : ; �

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� : � $'5���$'5�
���� : � [
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6\QF�&KDUDFWHU�RU�6'/&�)ODJ�5HJLVWHU��:5��

WR7�LV�SURJUDPPHG�WR�FRQWDLQ�WKH�UHFHLYH�V\QF�FKDUDFWHU�LQ�WKH�0RQRV\QF�
PRGH��D�VHFRQG�E\WH��WKH�ODVW�HLJKW�ELWV��RI�D����ELW�V\QF�FKDUDFWHU�LQ�WKH�
%LV\QF�PRGH�RU�D�)ODJ�FKDUDFWHU��01111110��LQ�WKH�6'/&�PRGHV��WR7�LV�
QRW�XVHG�LQ�$V\QFKURQRXV�PRGH��%HFDXVH�WKLV�UHJLVWHU�LV�XVHG�LQ�GLIIHUHQW�
PRGHV��WKH�WDEOHV�EHORZ�GHVFULEH�WKH�ILHOGV�XVHG�LQ�HDFK�PRGH�

��

� �

6\QF�����

:

;

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� : ; 6\QF����

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� : ; 6\QF����
���� : ; [

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� : ; 6\QF������
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%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� : ; 6\QF�����

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� : ; �
� : ; �
� : ; �
� : ; �
� : ; �
� : ; �
� : ; �
� : ; �
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:ULWH�5HJLVWHU���3ULPH

:ULWH�5HJLVWHU���3ULPH��WR7’��LV�ORFDWHG�DW�WKH�VDPH�DGGUHVV�DV�:ULWH�
5HJLVWHU����7KLV�UHJLVWHU�LV�ZULWWHQ�WR�E\�VHWWLQJ�%LW���RI�WR15�WR�1��5HIHU�
WR�WKH�GHVFULSWLRQ�LQ�WKH�VHFWLRQ�RQ�WR15��%LW���LV�VHW�DIWHU�D�UHVHW��$OO�
RWKHU�ELWV�UHVHW�WR�0�

� � � � � � � �

5HVHUYHG

([WHQGHG�
5HDG�
(QDEOH

7UDQVPLW�
),)2�

,QWHUUXSW�
/HYHO

7[�5HTXHVW�
7LPLQJ

5HFHLYH�
),)2�

,QWHUUXSW�
/HYHO

$XWR�576�
3LQ�

'HDFWLYDWLR
Q

$XWRPDWLF�
(20�5HVHW

$XWRPDWLF�
7[�6'/&�
)ODJ

: : : : : : :

� � � � � � �

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� 5HVHUYHG 5HVHUYHG�
0XVW�EH���

� ([WHQGHG�
5HDG�
(QDEOH

: � ([WHQGHG�5HDG�(QDEOH
6HWWLQJ�WKLV�ELW�HQDEOHV�WKH�UHDGLQJ�RI�WR3��WR4��WR5��
WR7’�DQG�WR10��:KHQ�WKLV�IHDWXUH�LV�HQDEOHG��WKHVH�UHJLV�
WHUV�FDQ�EH�DFFHVVHG�E\�UHDGLQJ�RR9��RR4��RR5��RR14��DQG�
RR11��UHVSHFWLYHO\�
���5HDGLQJ�RI�WR3��WR4��WR5��WR7’�DQG�WR10�HQDEOHG�
���5HDGLQJ�RI�WR3��WR4��WR5��WR7’�DQG�WR10�GLVDEOHG�
80�����������
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���
� 7UDQVPLW�
),)2�
,QWHUUXSW�
/HYHO

� 7UDQVPLW�),)2�,QWHUUXSW�/HYHO
$�7UDQVPLW�'0$�UHTXHVW�LV�DVVHUWHG�ZKHQ�WKH�7UDQVPLW�
),)2�LV�FRPSOHWHO\�HPSW\�LI�ELW�LV�VHW��7KH�UHTXHVW�LV�
DVVHUWHG�ZKHQ�WKH�HQWU\�ORFDWLRQ�RI�WKH�7UDQVPLW�),)2�LV�
HPSW\�LI�WKH�7UDQVPLW�),)2�,QWHUUXSW�/HYHO�ELW�LV�UHVHW��0���
���,I�WKLV�ELW�LV�1��WKH�WUDQVPLW�EXIIHU�HPSW\�LQWHUUXSW�LV�
JHQHUDWHG�ZKHQ�WKH�7UDQVPLW�),)2�LV�FRPSOHWHO\�HPSW\�
���,I�WKLV�ELW�LV�0��WKH�WUDQVPLW�EXIIHU�HPSW\�LQWHUUXSW�LV�
JHQHUDWHG�ZKHQ�WKH�HQWU\�ORFDWLRQ�RI�WKH�7UDQVPLW�),)2�LV�
HPSW\��

� 7[�
5HTXHVW�
7LPLQJ

: � 7[�5HTXHVW�7LPLQJ
6RIWZDUH�PXVW�DOZD\V�VHW�WKLV�ELW�WR�1�WR�HQVXUH�WKDW�WKH�
WLPLQJ�RQ�WKH�7UDQVPLW�'0$�5HTXHVW�LV�WKH�VDPH�DV�WKH�
WLPLQJ�RQ�WKH�5HFHLYH�'0$�UHTXHVW�

� 5HFHLYH�
),)2�
,QWHUUXSW�
/HYHO

: � 5HFHLYH�),)2�,QWHUUXSW�/HYHO
���,I�WKLV�ELW�LV�1�DQG�5HFHLYH�,QWHUUXSW�RQ�$OO�&KDUDFWHUV�
DQG�6SHFLDO�&RQGLWLRQV�LV�HQDEOHG��WKH�5HFHLYH�&KDUDFWHU�
$YDLODEOH�LQWHUUXSW�LV�WULJJHUHG�ZKHQ�WKH�5[�),)2�LV�KDOI�
IXOO��WKDW�LV��ZKHQ�IRXU�E\WH�VORWV�RI�WKH�5[�),)2�DUH�HPSW\��
+RZHYHU��LI�DQ\�FKDUDFWHU�KDV�D�VSHFLDO�FRQGLWLRQ��D�VSHFLDO�
FRQGLWLRQ�LQWHUUXSW�LV�JHQHUDWHG�ZKHQ�WKH�FKDUDFWHU�LV�ORDGHG�
LQWR�WKH�5HFHLYH�),)2��7KHUHIRUH��WKH�VSHFLDO�FRQGLWLRQ�
LQWHUUXSW�VHUYLFH�URXWLQH�PXVW�UHDG�RR1�EHIRUH�UHDGLQJ�WKH�
GDWD�WR�GHWHUPLQH�ZKLFK�E\WHV�KDYH�VSHFLDO�FRQGLWLRQV�
���,I�WKLV�ELW�LV�0��WKH�(6&&�FKDQQHO�JHQHUDWHV�WKH�UHFHLYH�
FKDUDFWHU�DYDLODEOH�LQWHUUXSW�RQ�HYHU\�UHFHLYHG�FKDUDFWHU��
UHJDUGOHVV�RI�6SHFLDO�5HFHLYH�&RQGLWLRQV�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
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���
� $XWR�
576�3LQ�
'HDFWL�
YDWLRQ

: � $XWR�576�3LQ�'HDFWLYDWLRQ
7KLV�ELW�FRQWUROV�WKH�WLPLQJ�RI�WKH�GH�DVVHUWLRQ�RI�WKH�576�
SLQ�
���,I�WKH�(6&&�LV�SURJUDPPHG�IRU�6'/&�PRGH��)ODJ�2Q�
8QGHUUXQ��WR10�%LW���LV�0���WKLV�ELW�LV�VHW��DQG�WKH�576�ELW�
LV�UHVHW��576�LV�GH�DVVHUWHG�DXWRPDWLFDOO\�DW�WKH�ODVW�ELW�RI�
WKH�FORVLQJ�IODJ��WULJJHUHG�E\�WKH�ULVLQJ�HGJH�RI�WKH�7UDQVPLW�
&ORFN�
���,I�WKLV�ELW�LV�UHVHW��WKH�576�SLQ�IROORZV�WKH�VWDWH�
SURJUDPPHG�LQ�WR5�ELW���

� $XWR�
PDWLF�
(20�
5HVHW

: � $XWRPDWLF�(20�5HVHW
,I�WKLV�ELW�LV�VHW��WKH�(6&&�FKDQQHO�DXWRPDWLFDOO\�UHVHWV�WKH�
7[�8QGHUUXQ�(20�ODWFK�DQG�SUHVHWV�WKH�WUDQVPLW�&5&�
JHQHUDWRU�WR�LWV�SURJUDPPHG�SUHVHW�VWDWH��SHU�YDOXHV�VHW�LQ�
WR5�%LW���DQG�WR10�%LW�����7KHUHIRUH��LW�LV�QRW�QHFHVVDU\�WR�
LVVXH�WKH�5HVHW�7[�8QGHUUXQ�(20�ODWFK�FRPPDQG�ZKHQ�
WKLV�IHDWXUH�LV�HQDEOHG�
,I�WKLV�ELW�LV�UHVHW��WKH�FRPPDQG�LV�UHTXLUHG�EHWZHHQ�WKH�WLPH�
WKH�ILUVW�FKDUDFWHU�RI�D�IUDPH�LV�ZULWWHQ�WR�WKH�7[),)2��DQG�
ZKHQ�WKH�HQG�RI�IUDPH�XQGHUUXQ�RFFXUV�
���$XWRPDWLF�(20�5HVHW�LV�HQDEOHG�
���$XWRPDWLF�(20�5HVHW�LV�GLVDEOHG�

� $XWR�
PDWLF�7[�
6'/&�
)ODJ

: � $XWRPDWLF�7[�6'/&�)ODJ
,I�WKLV�ELW�LV�VHW��WKH�(6&&�DXWRPDWLFDOO\�WUDQVPLWV�DQ�6'/&�
IODJ�EHIRUH�WUDQVPLWWLQJ�GDWD��7KLV�SURFHGXUH�UHPRYHV�WKH�
UHTXLUHPHQW�WR�UHVHW�WKH�0DUN�,GOH�ELW��WR10�%LW����EHIRUH�
ZULWLQJ�GDWD�WR�WKH�WUDQVPLWWHU��RU�KDYLQJ�WR�HQDEOH�WKH�WUDQV�
PLWWHU�EHIRUH�ZULWLQJ�GDWD�WR�WKH�7UDQVPLW�),)2��$OVR��WKLV�
IHDWXUH�HQDEOHV�D�WUDQVPLW�GDWD�ZULWH�EHIRUH�HQDEOLQJ�WKH�
WUDQVPLWWHU
,I�WKLV�ELW�LV�UHVHW��RSHUDWLRQ�LV�LGHQWLFDO�WR�WKDW�RI�WKH�6&&�
���$XWRPDWLF�7;�6'/&�)ODJ�LV�HQDEOHG�
���$XWRPDWLF�7;�6'/&�)ODJ�LV�GLVDEOHG�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
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7UDQVPLW�%XIIHU�5HJLVWHU��:5��

WR8�LV�WKH�WUDQVPLW�EXIIHU�UHJLVWHU�

0DVWHU�,QWHUUXSW�&RQWURO�5HJLVWHU��:5��

WR9�LV�WKH�0DVWHU�,QWHUUXSW�&RQWURO�UHJLVWHU�DQG�FRQWDLQV�WKH�5HVHW�
FRPPDQG�ELWV��7KH�,QWHUUXSW�FRQWURO�ELWV�FDQ�EH�SURJUDPPHG�DW�WKH�VDPH�
WLPH�DV�WKH�5HVHW�FRPPDQG�

� � � � � � � �

5HVHW�&RPPDQG�%LWV

6RIWZDUH�
,17$&.�
(QDEOH

6WDWXV
+LJK�/RZ

0DVWHU�
,QWHUUXSW�
(QDEOH

'LVDEOH�
/RZHU�
&KDLQ�

&RQWURO�%LW
1R�9HFWRU�
6HOHFW�%LW

9HFWRU�
,QFOXGHV�
6WDWXV�

&RQWURO�%LW

: : : : : : :

� � � � � ; ;
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%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� 5HVHW�
&RPPDQ
G�%LWV

� 5HVHW�&RPPDQG�%LWV
7RJHWKHU��WKHVH�ELWV�VHOHFW�RQH�RI�WKH�UHVHW�FRPPDQGV�IRU�WKH�
(6&&�FKDQQHO��6HWWLQJ�ELW���WR�1�GLVDEOHV�ERWK�WKH�UHFHLYHU�
DQG�WKH�WUDQVPLWWHU�LQ�WKH�FKDQQHO��IRUFHV�7['�PDUNLQJ��
IRUFHV�WKH�PRGHP�FRQWURO�VLJQDOV�+LJK��UHVHWV�DOO�,3V�DQG�
,86V�DQG�GLVDEOHV�DOO�LQWHUUXSWV��)RXU�H[WUD�3&/.�F\FOHV�
PXVW�EH�DOORZHG�EH\RQG�WKH�XVXDO�F\FOH�WLPH�DIWHU�DQ\�RI�
WKH�UHVHW�FRPPDQGV�LV�LVVXHG�EHIRUH�DQ\�DGGLWLRQDO�
FRPPDQGV�RU�FRQWUROV�DUH�ZULWWHQ�WR�WKH�(6&&�FKDQQHO�
����1XOO�&RPPDQG��7KLV�FRPPDQG�KDV�QR�HIIHFW��,W�LV�XVHG�
ZKHQ�D�ZULWH�WR�WR9�LV�QHFHVVDU\�IRU�VRPH�UHDVRQ�RWKHU�WKDQ�
D�5HVHW�FRPPDQG�
����5HVHUYHG��'R�QRW�SURJUDP�
����&KDQQHO�5HVHW�&RPPDQG��,VVXLQJ�WKLV�FRPPDQG�
FDXVHV�D�FKDQQHO�UHVHW�WR�EH�SHUIRUPHG�
����)RUFH�+DUGZDUH�5HVHW�&RPPDQG��7KH�HIIHFWV�RI�WKLV�
FRPPDQG�DUH�LGHQWLFDO�WR�WKRVH�RI�D�KDUGZDUH�UHVHW��H[FHSW�
WKDW�WKH�6KLIW�5LJKW�6KLIW�/HIW�ELW�LV�QRW�FKDQJHG�DQG�WKH�
0,(��6WDWXV�+LJK�6WDWXV�/RZ�DQG�'/&�ELWV�WDNH�WKH�
SURJUDPPHG�YDOXHV�WKDW�DFFRPSDQ\�WKLV�FRPPDQG�

� 6RIW�
ZDUH�
,QWHUUXSW�
$FNQRZO
HGJH�
&RQWURO�
%LW

: � 6RIWZDUH�,QWHUUXSW�$FNQRZOHGJH�&RQWURO�%LW
,I�%LW���LV�VHW��UHDGLQJ�5HDG�5HJLVWHU����RR2��UHVXOWV�LQ�DQ�
LQWHUUXSW�DFNQRZOHGJH�F\FOH�EHLQJ�H[HFXWHG�LQWHUQDOO\��/LNH�
D�KDUGZDUH�,17$&.�F\FOH��D�VRIWZDUH�DFNQRZOHGJH�FDXVHV�
WKH�,17�SLQ�WR�UHWXUQ�+LJK��WKH�,(2�SLQ�WR�JR�/RZ��DQG�VHWV�
WKH�,86�ODWFK�IRU�WKH�KLJKHVW�SULRULW\�LQWHUUXSW�SHQGLQJ��
80�����������
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� 6WDWXV�
+LJK�
6WDWXV�
/RZ�
&RQWURO�
%LW

: � 6WDWXV�+LJK�6WDWXV�/RZ�&RQWURO�%LW
7KLV�ELW�FRQWUROV�ZKLFK�YHFWRU�ELWV�WKH�(6&&�FKDQQHO�PRGL�
ILHV�WR�LQGLFDWH�VWDWXV�
���7KH�(6&&�FKDQQHO�PRGLILHV�ELWV���DQG���DFFRUGLQJ�WR�WKH�
WDEOH�EHORZ�
���7KH�(6&&�FKDQQHO�PRGLILHV�ELWV���DQG����7KLV�ELW�
FRQWUROV�VWDWXV�LQ�ERWK�WKH�YHFWRU�UHWXUQHG�GXULQJ�DQ�LQWHU�
UXSW�DFNQRZOHGJH�F\FOH�DQG�WKH�VWDWXV�LQ�RR2��7KLV�ELW�LV�
UHVHW�E\�D�KDUGZDUH�UHVHW

� 0DVWHU�
,QWHUUXSW�
(QDEOH

: � 0DVWHU�,QWHUUXSW�(QDEOH
7KLV�ELW�LV�1�WR�JOREDOO\�HQDEOH�LQWHUUXSWV��DQG�FOHDUHG�WR�0�
WR�GLVDEOH�LQWHUUXSWV��&OHDULQJ�WKLV�ELW�WR�0�IRUFHV�WKH�,(2�
SLQ�WR�IROORZ�WKH�VWDWH�RI�WKH�,(,�SLQ�XQOHVV�WKHUH�LV�DQ�,86�
ELW�VHW�LQ�WKH�(6&&�FKDQQHO��7KLV�ELW�LV�UHVHW�E\�D�KDUGZDUH�
UHVHW�
���,QWHUUXSWV�HQDEOHG
���,QWHUUXSWV�GLVDEOHG

� 'LVDEOH�
/RZHU�
&KDLQ�
&RQWURO�
%LW

: � 'LVDEOH�/RZHU�&KDLQ�&RQWURO�%LW
7KH�'LVDEOH�/RZHU�&KDLQ�ELW�LV�XVHG�E\�WKH�&38�WR�FRQWURO�
WKH�LQWHUUXSW�GDLV\�FKDLQ��6HWWLQJ�WKLV�ELW�WR�1�IRUFHV�WKH�,(2�
RXWSXW�RI�WKH�(6&&�FKDQQHO�/RZ��SUHYHQWLQJ�ORZHU�SULRULW\�
GHYLFHV�RQ�WKH�GDLV\�FKDLQ�IURP�UHTXHVWLQJ�LQWHUUXSWV��7KLV�
ELW�LV�UHVHW�E\�D�KDUGZDUH�UHVHW�
���,(2�RXWSXW�RI�WKH�(6&&�FKDQQHO�LV�/RZ
���,(2�RXWSXW�RI�WKH�(6&&�FKDQQHO�LV�+LJK

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

9� 9�

6WDWXV�+LJK�/RZ9� 9�

� � 7UDQVPLW�%XIIHU�(PSW\
� � ([WHUQDO�6WDWXV�&KDQJH
� � 5HFHLYH�&KDU��$YDLODEOH
� � 6SHFLDO�5HFHLYH�&RQGLWLRQ
80�����������
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���
� 1R�
9HFWRU�
6HOHFW�
%LW

: ; 1R�9HFWRU�6HOHFW�%LW
7KH�1R�9HFWRU�ELW�FRQWUROV�ZKHWKHU�RU�QRW�WKH�(6&&�
FKDQQHO�UHVSRQGV�WR�DQ�LQWHUUXSW�DFNQRZOHGJH�F\FOH��E\�
SODFLQJ�D�YHFWRU�RQ�WKH�GDWD�EXV�LI�WKH�(6&&�FKDQQHO�LV�WKH�
KLJKHVW�SULRULW\�GHYLFH�UHTXHVWLQJ�DQ�LQWHUUXSW��,I�WKLV�ELW�LV�
VHW��QR�YHFWRU�LV�UHWXUQHG��WKDW�LV��$'���$'��UHPDLQV���
VWDWHG�GXULQJ�DQ�LQWHUUXSW�DFNQRZOHGJH�F\FOH��HYHQ�LI�WKH�
(6&&�FKDQQHO�LV�WKH�KLJKHVW�SULRULW\�GHYLFH�UHTXHVWLQJ�DQ�
LQWHUUXSW�
���1R�9HFWRU�LV�UHWXUQHG
���9HFWRU�UHWXUQHG

� 9HFWRU�
,QFOXGHV�
6WDWXV�
&RQWURO�
%LW

: ; 9HFWRU�,QFOXGHV�6WDWXV�&RQWURO�%LW
7KH�9HFWRU�,QFOXGHV�6WDWXV�%LW�FRQWUROV�ZKHWKHU�RU�QRW�WKH�
(6&&�FKDQQHO�LQFOXGHV�VWDWXV�LQIRUPDWLRQ�LQ�WKH�YHFWRU�LW�
SODFHV�RQ�WKH�EXV�LQ�UHVSRQVH�WR�DQ�LQWHUUXSW�DFNQRZOHGJH�
F\FOH��,I�WKLV�ELW�LV�VHW��WKH�YHFWRU�UHWXUQHG�LV�YDULDEOH��ZLWK�
WKH�YDULDEOH�ILHOG�GHSHQGLQJ�RQ�WKH�KLJKHVW�SULRULW\�,3�WKDW�LV�
VHW��7KH�WDEOH�ORFDWHG�LQ�%LW����DERYH��GHVFULEHV�WKH�HQFRGLQJ�
RI�WKH�VWDWXV�LQIRUPDWLRQ��7KLV�ELW�LV�LJQRUHG�LI�WKH�1R�
9HFWRU��19��ELW�LV�VHW�
���,QFOXGHV�VWDWXV�LQIRUPDWLRQ
���'R�QRW�LQFOXGH�VWDWXV�LQIRUPDWLRQ

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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���
0LVFHOODQHRXV�7[�5[�&RQWURO�%LWV�5HJLVWHU��:5���

WR10�FRQWDLQV�PLVFHOODQHRXV�FRQWURO�ELWV�IRU�ERWK�WKH�UHFHLYHU�DQG�WKH�
WUDQVPLWWHU��:LWK�WKH�([WHQGHG�5HDG�RSWLRQ�HQDEOHG��WKLV�UHJLVWHU�PD\�EH�
UHDG�DV�RR11�

� � � � � � � �

&5&�
3UHVHWV��V�
DQG��V 'DWD�(QFRGLQJ�6HOHFW

*R�$FWLYH�
2Q�3ROO�
&RQWURO

0DUN�)ODJ�
,GOH�&RQWURO

$ERUW�)ODJ�
2Q�

8QGHUUXQ�
6HOHFW

/RRS�0RGH�
&RQWURO

��%LW���%LW�
6\QF�6HOHFW

: : : : : : :

� � � � � � �
80�����������
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���
%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� &5&�
3UHVHWV�
�V��V

: � &5&�3UHVHWV�1V�0V
7KLV�ELW�VSHFLILHV�WKH�LQLWLDOL]HG�FRQGLWLRQ�RI�WKH�UHFHLYH�
&5&�FKHFNHU�DQG�WKH�WUDQVPLW�&5&�JHQHUDWRU��,I�WKLV�ELW�LV�
1��WKH�&5&�JHQHUDWRU�DQG�FKHFNHU�DUH�SUHVHW�WR�DOO�1V��,I�WKLV�
ELW�LV�0��WKH�&5&�JHQHUDWRU�DQG�FKHFNHU�DUH�SUHVHW�WR�DOO�0V��
(LWKHU�RSWLRQ�FDQ�EH�VHOHFWHG�ZLWK�HLWKHU�&5&�SRO\QRPLDO��
,Q�6'/&�PRGH��WKH�WUDQVPLWWHG�&5&�LV�LQYHUWHG�EHIRUH�
WUDQVPLVVLRQ��DQG�WKH�UHFHLYHG�&5&�LV�FKHFNHG�DJDLQVW�WKH�
ELW�SDWWHUQ�0001110100001111��7KLV�ELW�LV�UHVHW�E\�D�
FKDQQHO�RU�KDUGZDUH�UHVHW��7KLV�ELW�LV�LJQRUHG�LQ�$V\QFKUR�
QRXV�PRGH�
���7KH�&5&�JHQHUDWRU�DQG�FKHFNHU�DUH�SUHVHW�WR�DOO�1V�
���7KH�&5&�JHQHUDWRU�DQG�FKHFNHU�DUH�SUHVHW�WR�DOO�0V

�±� 'DWD�
(QFRGLQ
J�6HOHFW�
%LWV

: � 'DWD�(QFRGLQJ�6HOHFW�%LWV
7KHVH�ELWV�FRQWURO�WKH�FRGLQJ�PHWKRG�XVHG�IRU�ERWK�WKH�
WUDQVPLWWHU�DQG�WKH�UHFHLYHU��DV�GHVFULEHG�LQ�WKH�WDEOH�EHORZ��
$OO�RI�WKH�FORFNLQJ�RSWLRQV�DUH�DYDLODEOH�IRU�DOO�FRGLQJ�
PHWKRGV��7KH�'3//�LQ�WKH�(6&&�LV�XVHIXO�IRU�UHFRYHULQJ�
FORFNLQJ�LQIRUPDWLRQ�LQ�15=,�DQG�)0�PRGHV��$Q\�FRGLQJ�
PHWKRG�FDQ�EH�XVHG�LQ�;��PRGH��$�KDUGZDUH�UHVHW�IRUFHV�
15=�PRGH��:DYHIRUPV�IRU�WKH�YDULRXV�PRGHV�LV�LOOXVWUDWHG�
LQ�)LJXUH ���
����15=
����15=,
����)0���WUDQVLWLRQ�HTXDOV�1�
����)0���WUDQVLWLRQ�HTXDOV�0�
80�����������



=������=�����
8VHU�0DQXDO

���
� *R�
$FWLYH�
2Q�3ROO�
&RQWURO�
%LW

: � *R�$FWLYH�2Q�3ROO�&RQWURO�%LW
:KHQ�/RRS�PRGH�LV�ILUVW�VHOHFWHG�GXULQJ�6'/&�RSHUDWLRQ��
WKH�(6&&�FKDQQHO�FRQQHFWV�5['�WR�7['�ZLWK�RQO\�JDWH�
GHOD\V�LQ�WKH�SDWK��7KH�(6&&�FKDQQHO�GRHV�QRW�JR�RQ�ORRS�
DQG�LQVHUW�WKH���ELW�GHOD\�EHWZHHQ�5['�DQG�7['�XQWLO�WKLV�
ELW�KDV�EHHQ�VHW�DQG�DQ�(23�UHFHLYHG��:KHQ�WKH�(6&&�
FKDQQHO�LV�RQ�ORRS��WKH�WUDQVPLWWHU�GRHV�QRW�JR�$FWLYH�XQOHVV�
WKLV�ELW�LV�VHW�DW�WKH�WLPH�DQ�(23�LV�UHFHLYHG��7KH�(6&&�
FKDQQHO�H[DPLQHV�WKLV�ELW�ZKHQHYHU�WKH�WUDQVPLWWHU�LV�$FWLYH�
LQ�6'/&�/RRS�PRGH�DQG�LV�VHQGLQJ�D�IODJ��,I�WKLV�ELW�LV�VHW�DW�
WKH�WLPH�WKH�IODJ�LV�OHDYLQJ�WKH�7UDQVPLW�6KLIW�UHJLVWHU��
DQRWKHU�IODJ�RU�GDWD�E\WH��LI�WKH�WUDQVPLW�EXIIHU�LV�IXOO��LV�
WUDQVPLWWHG�
,I�WKH�*R�$FWLYH�2Q�3ROO�ELW�LV�QRW�VHW�DW�WKLV�WLPH��WKH�WUDQV�
PLWWHU�ILQLVKHV�VHQGLQJ�WKH�IODJ�DQG�UHYHUWV�WR�WKH���%LW�
'HOD\�PRGH��7KXV��WR�WUDQVPLW�RQO\�RQH�UHVSRQVH�IUDPH��WKLV�
ELW�PXVW�EH�UHVHW�DIWHU�WKH�ILUVW�GDWD�E\WH�LV�VHQW�WR�WKH�WUDQV�
PLWWHU��EXW�EHIRUH�WKH�&5&�KDV�EHHQ�WUDQVPLWWHG��,I�WKH�ELW�LV�
QRW�UHVHW�EHIRUH�WKH�&5&�LV�WUDQVPLWWHG��H[WUD�IODJV�DUH�VHQW��
VORZLQJ�GRZQ�UHVSRQVH�WLPH�RQ�WKH�ORRS��,I�WKLV�ELW�LV�UHVHW�
EHIRUH�WKH�ILUVW�GDWD�IRU�D�IUDPH�LV�ZULWWHQ��WKH�(6&&�
FKDQQHO�FRPSOHWHV�WKH�WUDQVPLVVLRQ�RI�WKH�SUHVHQW�IODJ�DQG�
UHYHUWV�WR�WKH���%LW�'HOD\�PRGH�
$IWHU�JDLQLQJ�FRQWURO�RI�WKH�ORRS��WKH�(6&&�FKDQQHO�LV�QRW�
DEOH�WR�WUDQVPLW�DJDLQ�XQWLO�D�IODJ�DQG�DQRWKHU�(23�DUH�
UHFHLYHG��6HW�WKLV�ELW�RQO\�XSRQ�UHFHLSW�RI�D�SROO�IUDPH��WR�
HQVXUH�WKDW�WKH�(6&&�FKDQQHO�GRHV�QRW�JR�RQ�ORRS�ZLWKRXW�
WKH�&38�QRWLFLQJ�LW�
,Q�V\QFKURQRXV�PRGHV�RWKHU�WKDQ�6'/&�ZLWK�WKH�/RRS�
0RGH�ELW�VHW��WKLV�ELW�LV�VHW�EHIRUH�WKH�WUDQVPLWWHU�JRHV�DFWLYH�
LQ�UHVSRQVH�WR�D�UHFHLYHG�V\QF�FKDUDFWHU�
7KLV�ELW�LV�DOZD\V�LJQRUHG�LQ�$V\QFKURQRXV�PRGH�DQG�
6\QFKURQRXV�PRGHV�XQOHVV�WKH�/RRS�0RGH�ELW�LV�VHW��7KLV�
ELW�LV�UHVHW�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�
���*R�$FWLYH�2Q�3ROO�&RQWURO�%LW�HQDEOHG�
���*R�$FWLYH�2Q�3ROO�&RQWURO�%LW�GLVDEOHG�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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���
� 0DUN�
)ODJ�,GOH�
/LQH�
&RQWURO�
%LW

: � 0DUN�)ODJ�,GOH�/LQH�&RQWURO�%LW
7KLV�ELW�DIIHFWV�RQO\�6'/&�RSHUDWLRQ�DQG�LV�XVHG�WR�FRQWURO�
WKH�LGOH�OLQH�FRQGLWLRQ��,I�WKLV�ELW�LV�1��WKH�WUDQVPLWWHU�VHQGV�
FRQWLQXRXV�1V�DIWHU�WKH�FORVLQJ�IODJ�RI�D�IUDPH��7KH�,GOH�OLQH�
FRQGLWLRQ�LV�VHOHFWHG�E\WH�E\�E\WH��WKDW�LV��HLWKHU�D�IODJ�RU�
HLJKW�1V�DUH�WUDQVPLWWHG��,I�WKLV�ELW�LV�0��WKH�WUDQVPLWWHU�VHQG�
IODJV�DV�DQ�LGOH�OLQH��7KH�SULPDU\�VWDWLRQ�LQ�DQ�6'/&�ORRS�
PXVW�EH�SURJUDPPHG�IRU�0DUN�,GOH�WR�FUHDWH�WKH�(23�
VHTXHQFH��0DUN�,GOH�PXVW�EH�GHVHOHFWHG�DW�WKH�EHJLQQLQJ�RI�
D�IUDPH�EHIRUH�WKH�ILUVW�GDWD�LV�ZULWWHQ�WR�WKH�(6&&�FKDQQHO��
VR�WKDW�DQ�RSHQLQJ�IODJ�LV�WUDQVPLWWHG��7KLV�ELW�LV�LJQRUHG�LQ�
/RRS�PRGH��EXW�WKH�SURJUDPPHG�YDOXH�WDNHV�HIIHFW�XSRQ�
H[LWLQJ�WKH�/RRS�PRGH��7KLV�ELW�LV�UHVHW�E\�D�FKDQQHO�RU�
KDUGZDUH�UHVHW�
:LWK�WKH�$XWRPDWLF�7;�6'/&�)ODJ�PRGH�HQDEOHG��WR7’�
%LW���LV�1���WKLV�ELW�FDQ�EH�OHIW�DV�0DUN�,GOH��7KH�WUDQVPLWWHU�
VHQGV�DQ�RSHQLQJ�IODJ�DXWRPDWLFDOO\��DV�ZHOO�DV�VHQGLQJ�D�
FORVLQJ�IODJ�IROORZHG�E\�PDUN�LGOH�DIWHU�WKH�IUDPH�WUDQVPLV�
VLRQ�LV�FRPSOHWHG�
���7UDQVPLWWHU�VHQGV�FRQWLQXRXV��V�DIWHU�WKH�FORVLQJ�IODJ�RI�D�
IUDPH�
���6HQGV�IODJV�DV�DQ�,GOH�OLQH

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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���
� $ERUW�
)ODJ�2Q�
8QGHUUX
Q�6HOHFW�
%LW

: � $ERUW�)ODJ�2Q�8QGHUUXQ�6HOHFW�%LW
7KLV�ELW�DIIHFWV�RQO\�6'/&�RSHUDWLRQ�DQG�LV�XVHG�WR�FRQWURO�
KRZ�WKH�WUDQVPLWWHU�UHVSRQGV�WR�D�7UDQVPLW�8QGHUUXQ�
&RQGLWLRQ��,I�WKLV�ELW�LV�1�DQG�DQ�XQGHUUXQ�RFFXUV��WKH�WUDQV�
PLWWHU�VHQGV�DQ�DERUW�DQG�D�IODJ�LQVWHDG�RI�D�&5&��,I�WKLV�ELW�
LV�UHVHW��WKH�WUDQVPLWWHU�VHQGV�D�&5&�RQ�D�WUDQVPLW�XQGHUUXQ��
$W�WKH�EHJLQQLQJ�RI�WKLV����ELW�WUDQVPLVVLRQ��WKH�7UDQVPLW�
8QGHUUXQ�(20�ELW�LV�VHW��FDXVLQJ�DQ�([WHUQDO�6WDWXV�LQWHU�
UXSW��7KH�&38�XVHV�WKLV�VWDWXV��DORQJ�ZLWK�WKH�E\WH�FRXQW�
IURP�PHPRU\�RU�WKH�'0$��WR�GHWHUPLQH�ZKHWKHU�WKH�IUDPH�
PXVW�EH�UHWUDQVPLWWHG�
7R�VWDUW�WKH�QH[W�IUDPH��D�7UDQVPLW�%XIIHU�(PSW\�LQWHUUXSW�
RFFXUV�DW�WKH�HQG�RI�WKLV����ELW�WUDQVPLVVLRQ��,I�ERWK�WKLV�ELW�
DQG�WKH�0DUN�)ODJ�,GOH�ELW�DUH�1��DOO�1V�DUH�WUDQVPLWWHG�DIWHU�
WKH�WUDQVPLW�XQGHUUXQ��6HW�WKLV�ELW�DIWHU�WKH�ILUVW�E\WH�RI�GDWD�
IRU�D�IUDPH�LV�VHQW�WR�WKH�(6&&�FKDQQHO�DQG�UHVHW�LPPHGL�
DWHO\�DIWHU�WKH�ODVW�E\WH�RI�GDWD��WHUPLQDWLQJ�WKH�IUDPH�SURS�
HUO\�ZLWK�&5&�DQG�D�IODJ��7KLV�ELW�LV�LJQRUHG�LQ�/RRS�PRGH��
EXW�WKH�SURJUDPPHG�YDOXH�LV�DFWLYH�XSRQ�H[LWLQJ�/RRS�
PRGH��7KLV�ELW�LV�UHVHW�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�
���7UDQVPLWWHU�VHQG�DQ�DERUW�DQG�D�IODJ
���7UDQVPLWWHU�VHQGV�D�&5&

� /RRS�
0RGH�
&RQWURO�
%LW

: � /RRS�0RGH�&RQWURO�%LW
,Q�6'/&�PRGH��WKH�LQLWLDO�VHW�FRQGLWLRQ�RI�WKLV�ELW�IRUFHV�WKH�
(6&&�FKDQQHO�WR�FRQQHFW�7['�WR�5['�DQG�WR�EHJLQ�
VHDUFKLQJ�WKH�LQFRPLQJ�GDWD�VWUHDP�VR�WKDW�LW�FDQ�JR�RQ�
ORRS��$OO�ELWV�SHUWLQHQW�WR�6'/&�PRGH�RSHUDWLRQ�LQ�RWKHU�
UHJLVWHUV�PXVW�EH�VHW�EHIRUH�WKLV�PRGH�LV�VHOHFWHG��7KH�WUDQV�
PLWWHU�DQG�UHFHLYHU�PXVW�QRW�EH�HQDEOHG�XQWLO�DIWHU�WKLV�PRGH�
KDV�EHHQ�VHOHFWHG��$V�VRRQ�DV�WKH�*R�$FWLYH�2Q�3ROO�ELW�LV�
VHW�DQG�DQ�(23�LV�UHFHLYHG��WKH�(6&&�FKDQQHO�JRHV�RQ�ORRS��
,I�WKLV�ELW�LV�UHVHW�DIWHU�WKH�(6&&�FKDQQHO�JRHV�RQ�ORRS��WKH�
GHYLFH�ZDLWV�IRU�WKH�QH[W�(23�WR�JR�RII�ORRS�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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���
���&RQW�� ,Q�V\QFKURQRXV�PRGHV��WKH�(6&&�FKDQQHO�XVHV�WKLV�ELW��
DORQJ�ZLWK�WKH�*R�$FWLYH�2Q�3ROO�ELW��WR�V\QFKURQL]H�WKH�
WUDQVPLWWHU�WR�WKH�UHFHLYHU��7KH�UHFHLYHU�PXVW�QRW�EH�HQDEOHG�
XQWLO�DIWHU�WKLV�PRGH�LV�VHOHFWHG��7KH�7['�SLQ�LV�KHOG�
PDUNLQJ�ZKHQ�WKLV�PRGH�LV�VHOHFWHG�XQOHVV�D�EUHDN�FRQGL�
WLRQ�LV�SURJUDPPHG��7KH�UHFHLYHU�ZDLWV�IRU�D�V\QF�FKDUDFWHU�
WR�EH�UHFHLYHG�DQG�WKHQ�HQDEOHV�WKH�WUDQVPLWWHU�RQ�D�FKDU�
DFWHU�ERXQGDU\��7KH�EUHDN�FRQGLWLRQ��LI�SURJUDPPHG��LV�
UHPRYHG��7KLV�PRGH�ZRUNV�SURSHUO\�ZLWK�V\QF�FKDUDFWHUV�RI�
������RU����ELWV��7KLV�ELW�LV�LJQRUHG�LQ�$V\QFKURQRXV�PRGH�
DQG�LV�UHVHW�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�

� ��%LW�
��%LW�
6\QF�
6HOHFW�
%LW

: � ��%LW���%LW�6\QF�6HOHFW�%LW
7KLV�ELW�LV�XVHG�WR�VHOHFW�D�VSHFLDO�FDVH�RI�V\QFKURQRXV�
PRGHV��,I�WKLV�ELW�LV�1�LQ�0RQRV\QF�PRGH��WKH�UHFHLYHU�DQG�
WUDQVPLWWHU�V\QF�FKDUDFWHUV�DUH���ELWV�ORQJ�LQVWHDG�RI�WKH�
XVXDO����,I�WKLV�ELW�LV�VHW�1�LQ�%LV\QF�PRGH��WKH�UHFHLYHG�V\QF�
LV����ELWV�DQG�WKH�WUDQVPLWWHU�V\QF�FKDUDFWHU�UHPDLQV����ELWV�
ORQJ��7KLV�ELW�LV�LJQRUHG�LQ�6'/&�DQG�$V\QFKURQRXV�
PRGHV��7KLV�ELW�LV�UHVHW�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�
���,Q�0RQRV\QF�PRGH��5[�DQG�7[�V\QF�FKDUDFWHUV�DUH���ELWV�
ORQJ��,Q�%LV\QF�PRGH��WKH�5[�ELWV�DUH���ELWV��7KH�7[�ELWV�DUH�
��
���,Q�0RQRV\QF�PRGH��5[�DQG�7[�V\QF�FKDUDFWHUV�DUH���ELWV�
ORQJ

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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���
)LJXUH���� 'DWD�(QFRGLQJ�:DYHIRUPV

&ORFN�0RGH�&RQWURO�5HJLVWHU��:5���

WR11�LV�WKH�&ORFN�0RGH�&RQWURO�UHJLVWHU��7KH�ELWV�LQ�WKLV�UHJLVWHU�FRQWURO�
WKH�VRXUFHV�RI�UHFHLYH�DQG�WUDQVPLW�FORFNV��WKH�W\SH�RI�VLJQDO�RQ�WKH�57[&�
SLQ��DQG�WKH�GLUHFWLRQ�RI�WKH�75[&�SLQ�)RU�DGGLWLRQDO�LQIRUPDWLRQ��UHIHU�WR�
WKH�VHFWLRQ�³&ORFN�6HOHFWLRQ´�RQ�SDJH ����

� � � � � � � �

5HVHUYHG 5HFHLYHU�&ORFN 7UDQVPLW�&ORFN 75[&�3LQ 75[&�2XWSXW

: : : :

� � � � � � �

15=,

15=

0$1&+(67(5

)0�

� � � � � �'$7$

�%LSKDVH�0DUN�

)0�
�%LSKDVH�6SDFH�

%LW�&HOO�/HYHO�

+LJK� ��
/RZ� ��

1R�&KDQJH� ��
&KDQJH� ��

%LW�&HQWHU�7UDQVLWLRQ�
7UDQVLWLRQ� ��
1R�7UDQVLWLRQ� ��

1R�7UDQVLWLRQ� ��
7UDQVLWLRQ� ��

+LJK���/RZ� ��
/RZ���+LJK� ��
80�����������
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���
%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� 5HVHUYHG 5HVHUYHG��0XVW�EH��
�±� 5HFHLYHU�

&ORFN�
6HOHFW�
%LWV

: � 5HFHLYHU�&ORFN�6HOHFW�%LWV
7KHVH�ELWV�GHWHUPLQH�WKH�VRXUFH�RI�WKH�UHFHLYH�FORFN�DV�
GHVFULEHG�LQ�WKH�WDEOH�EHORZ��7KH\�GR�QRW�LQWHUIHUH�ZLWK�DQ\�
RI�WKH�PRGHV�RI�RSHUDWLRQ�LQ�WKH�(6&&�FKDQQHO��EXW�VLPSO\�
FRQWURO�D�PXOWLSOH[HU�WKDW�VHOHFWV�WKH�LQWHUQDO�UHFHLYH�FORFN��
$�KDUGZDUH�UHVHW�IRUFHV�WKH�UHFHLYH�FORFN�WR�FRPH�IURP�WKH�
57[&�SLQ�
����57[&�3LQ
����75[&�3LQ
����%5*�2XWSXW
����'3//�2XWSXW

�±� 7UDQVPLW�
&ORFN�
6HOHFW�
%LWV

: � 7UDQVPLW�&ORFN�6HOHFW�%LWV
7KHVH�ELWV�GHWHUPLQH�WKH�VRXUFH�RI�WKH�WUDQVPLW�FORFN�DV�
GHVFULEHG�LQ�WKH�WDEOH�EHORZ��7KH\�GR�QRW�LQWHUIHUH�ZLWK�DQ\�
RI�WKH�PRGHV�RI�RSHUDWLRQ�RI�WKH�(6&&�FKDQQHO��EXW�VLPSO\�
FRQWURO�D�PXOWLSOH[HU�WKDW�VHOHFWV�WKH�LQWHUQDO�WUDQVPLW�FORFN��
7KH�'3//�RXWSXW�WKDW�LV�XVHG�WR�IHHG�WKH�WUDQVPLWWHU�LQ�)0�
PRGHV�ODJV�WKH�RXWSXW�RI�WKH�'3//�XVHG�E\�WKH�UHFHLYHU�E\�
���GHJUHHV��7KLV�PDNHV�WKH�UHFHLYHG�DQG�WUDQVPLWWHG�ELW�
FHOOV�RFFXU�VLPXOWDQHRXVO\��QHJOHFWLQJ�GHOD\V��$�KDUGZDUH�
UHVHW�VHOHFWV�WKH�75[&�SLQ�DV�WKH�VRXUFH�RI�WKH�WUDQVPLW�
FORFNV�
����57[&�3LQ
����75[&�3LQ
����%5*�2XWSXW
����'3//�2XWSXW
80�����������
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� 75[&�
3LQ�2�,�
&RQWURO�
%LW

: � 75[&�3LQ�2�,�&RQWURO�%LW
7KLV�ELW�GHWHUPLQHV�WKH�GLUHFWLRQ�RI�WKH�75[&�SLQ��,I�WKLV�ELW�
LV�1��WKH�75[&�SLQ�LV�DQ�2XWSXW�DQG�FDUULHV�WKH�VLJQDO�
VHOHFWHG�E\�%LWV���DQG���RI�WKLV�UHJLVWHU��+RZHYHU��LI�HLWKHU�
WKH�UHFHLYH�RU�WKH�WUDQVPLW�FORFN�LV�SURJUDPPHG�WR�FRPH�
IURP�WKH�75[&�SLQ��75[&�LV�DQ�,QSXW��UHJDUGOHVV�RI�WKH�VWDWH�
RI�WKLV�ELW��7KH�75[&�SLQ�LV�DOVR�DQ�LQSXW�LI�WKLV�ELW�LV�0��$�
KDUGZDUH�UHVHW�IRUFHV�WKLV�ELW�WR�0�
���75[&�SLQ�LV�DQ�2XWSXW�
���75[&�SLQ�LV�DQ�,QSXW�

���� 75[&�
2XWSXW�
6RXUFH�
6HOHFW�
%LWV

: � 75[&�2XWSXW�6RXUFH�6HOHFW�%LWV

7KHVH�ELWV�GHWHUPLQH�WKH�VLJQDO�WR�EH�HFKRHG�RXW�RI�WKH�(6&&�
FKDQQHO�YLD�WKH�75[&�SLQ�DV�JLYHQ�LQ�WKH�WDEOH�EHORZ��1R�
VLJQDO�LV�SURGXFHG�LI�75[&�KDV�EHHQ�SURJUDPPHG�DV�WKH�
VRXUFH�RI�HLWKHU�WKH�UHFHLYH�RU�WKH�WUDQVPLW�FORFN��,I�75[&�2�
,��ELW����LV�0��WKHVH�ELWV�DUH�LJQRUHG�

7KH�'3//�VLJQDO�WKDW�LV�HFKRHG�LV�WKH�'3//�VLJQDO�XVHG�E\�
WKH�UHFHLYHU��+DUGZDUH�UHVHW�VHWV�WKH�UHVHUYHG�YDOXH�RI�WKHVH�
ELWV�

����5HVHUYHG
����7UDQVPLW�&ORFN
����%5*�2XWSXW
����'3//�2XWSXW��UHFHLYH�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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/RZHU�%\WH�RI�%DXG�5DWH�*HQHUDWRU�7LPH�&RQVWDQW�
�:5���

WR12�FRQWDLQV�WKH�OHVV�VLJQLILFDQW�E\WH�RI�WKH�WLPH�FRQVWDQW�IRU�WKH�%DXG�
5DWH�*HQHUDWRU��7KH�WLPH�FRQVWDQW�FDQ�EH�FKDQJHG�DW�DQ\�WLPH��EXW�WKH�
QHZ�YDOXH�GRHV�QRW�WDNH�HIIHFW�XQWLO�WKH�QH[W�WLPH�WKH�WLPH�FRQVWDQW�LV�
ORDGHG�LQWR�WKH�GRZQ�FRXQWHU��1R�DWWHPSW�LV�PDGH�WR�V\QFKURQL]H�WKH�
ORDGLQJ�RI�WKH�WLPH�FRQVWDQW�LQWR�WR12�DQG�WR13�ZLWK�WKH�FORFN�GULYLQJ�
WKH�GRZQ�FRXQWHU��)RU�WKLV�UHDVRQ��LW�LV�DGYLVDEOH�WR�GLVDEOH�WKH�%DXG�5DWH�
*HQHUDWRU�ZKLOH�WKH�QHZ�WLPH�FRQVWDQW�LV�ORDGHG�LQWR�WR12�DQG�WR13��
7KLV�DFWLRQ�SUHYHQWV�D�ORDG�RI�WKH�GRZQ�FRXQWHU�EHWZHHQ�WKH�ZULWLQJ�RI�WKH�
XSSHU�DQG�ORZHU�E\WHV�RI�WKH�WLPH�FRQVWDQW�

7KH�IRUPXOD�IRU�GHWHUPLQLQJ�WKH�DSSURSULDWH�WLPH�FRQVWDQW��7F��IRU�D�
JLYHQ�ELW�UDWH�LV�GHVFULEHG�EHORZ��ZLWK�WKH�GHVLUHG�UDWH�LQ�ELWV�SHU�VHFRQG��
&ORFN�0RGH�LQ�WKH�IRUPXOD�LV�1�IRU�GLYLGH�E\�RQH�PRGHV�RU���������RU����
IRU�DV\QFKURQRXV�PRGHV��7KLV�IRUPXOD�LV�XVHG�EHFDXVH�WKH�FRXQWHU�
GHFUHPHQWV�IURP�1�GRZQ�WR���SOXV���F\FOH�IRU�UHORDGLQJ�WKH�WLPH�FRQVWDQW��
7KLV�LQIRUPDWLRQ�LV�WKHQ�IHG�WR�D�WRJJOH�IOLS�IORS�WR�PDNH�WKH�RXWSXW�D�
VTXDUH�ZDYH�

7F %5*�&ORFN�)UHTXHQF\ ��

��[��'HVLUHG�UDWH��[��&ORFN�PRGH�

� �

7LPH�&RQVWDQW�����

:

;

80�����������
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5HVHW�
9DOXH 'HVFULSWLRQ

� : ; 7&�
� : ; 7&�
� : ; 7&�
� : ; 7&�
� : ; 7&�
� : ; 7&�
� : ; 7&�
� : ; 7&�

/RZHU�%\WH�RI
7LPH�&RQVWDQW
80�����������
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���
8SSHU�%\WH�RI�%DXG�5DWH�*HQHUDWRU�7LPH�&RQVWDQW�
�:5���

WR13�FRQWDLQV�WKH�PRUH�VLJQLILFDQW�E\WH�RI�WKH�WLPH�FRQVWDQW�IRU�WKH�%DXG�
5DWH�*HQHUDWRU��

� �

7LPH�&RQVWDQW������

:

;

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� : ; 7&�
� : ; 7&�
� : ; 7&��
� : ; 7&��
� : ; 7&��
� : ; 7&��
� : ; 7&��
� : ; 7&��

8SSHU�%\WH�RI
7LPH�&RQVWDQW
80�����������
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0LVFHOODQHRXV�&RQWURO�%LWV�5HJLVWHU��:5���

WR14�FRQWDLQV�PLVFHOODQHRXV�FRQWURO�ELWV��

� � � � � � �

'3//
/RFDO�/RRS�

%DFN $XWR�(FKR 5HVHUYHG
%5*�
6RXUFH

%5*�
(QDEOH

: : : : : :

; ; � � � � � �

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

���� : ;��;��� 'LJLWDO�3KDVH�/RFNHG�/RRS�&RPPDQG�%LWV
7KHVH�WKUHH�ELWV�HQFRGH�WKH�HLJKW�FRPPDQGV�IRU�WKH�'LJLWDO�
3KDVH�/RFNHG�/RRS��$�FKDQQHO�RU�KDUGZDUH�UHVHW�GLVDEOHV�
WKH�'3//��UHVHWV�WKH�PLVVLQJ�FORFN�ODWFKHV��VHWV�WKH�VRXUFH�
WR�WKH�57[&�SLQ�DQG�VHOHFWV�15=,�PRGH��7KH�(QWHU�6HDUFK�
0RGH�FRPPDQG�HQDEOHV�WKH�'3//�DIWHU�D�UHVHW�
�����1XOO�&RPPDQG��7KLV�FRPPDQG�KDV�QR�HIIHFW�RQ�WKH�
'3//�
�����(QWHU�6HDUFK�0RGH�&RPPDQG��,VVXLQJ�WKLV�FRPPDQG�
FDXVHV�WKH�'3//�WR�HQWHU�WKH�6HDUFK�PRGH��ZKHUH�WKH�'3//�
VHDUFKHV�IRU�D�ORFNLQJ�HGJH�LQ�WKH�LQFRPLQJ�GDWD�VWUHDP��
7KH�DFWLRQ�WDNHQ�E\�WKH�'3//�XSRQ�UHFHLSW�RI�WKLV�
FRPPDQG�GHSHQGV�RQ�WKH�RSHUDWLQJ�PRGH�RI�WKH�'3//�
80�����������
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�����
�&RQW��

,Q�15=,�PRGH��WKH�RXWSXW�RI�WKH�'3//�LV�+LJK�ZKLOH�WKH�
'3//�LV�ZDLWLQJ�IRU�DQ�HGJH�LQ�WKH�LQFRPLQJ�GDWD�VWUHDP��
$IWHU�WKH�6HDUFK�PRGH�LV�HQWHUHG��WKH�ILUVW�HGJH�WKH�'3//�
VHHV�LV�DVVXPHG�WR�EH�D�YDOLG�GDWD�HGJH��DQG�WKH�'3//�
EHJLQV�WKH�FORFN�UHFRYHU\�RSHUDWLRQ�IURP�WKDW�SRLQW��7KH�
'3//�FORFN�UDWH�PXVW�EH���[�WKH�GDWD�UDWH�LQ�15=,�PRGH�
:KHQ�OHDYLQJ�WKH�6HDUFK�PRGH��WKH�ILUVW�VDPSOLQJ�HGJH�RI�
WKH�'3//�RFFXUV����RI�WKHVH���[�FORFNV�DIWHU�WKH�ILUVW�GDWD�
HGJH��DQG�WKH�VHFRQG�VDPSOLQJ�RFFXUV����RI�WKHVH���[�
FORFNV�DIWHU�WKH�ILUVW�GDWD�HGJH��%H\RQG�WKLV�SRLQW��WKH�'3//�
EHJLQV�QRUPDO�RSHUDWLRQ��DGMXVWLQJ�WKH�RXWSXW�WR�UHPDLQ�LQ�
V\QF�ZLWK�WKH�LQFRPLQJ�GDWD�
,Q�)0�PRGH��WKH�RXWSXW�RI�WKH�'3//�LV�/RZ�ZKLOH�WKH�
'3//�LV�ZDLWLQJ�IRU�DQ�HGJH�LQ�WKH�LQFRPLQJ�GDWD�VWUHDP��
7KH�ILUVW�HGJH�WKH�'3//�GHWHFWV�LV�DVVXPHG�WR�EH�D�YDOLG�
FORFN�HGJH��)RU�WKLV�WR�EH�WKH�FDVH��WKH�OLQH�PXVW�FRQWDLQ�
RQO\�FORFN�HGJHV��WKDW�LV��ZLWK�)0��HQFRGLQJ��WKH�OLQH�PXVW�
EH�FRQWLQXRXV�0V�
:LWK�)0��HQFRGLQJ�WKH�OLQH�PXVW�EH�FRQWLQXRXV�1V��
ZKHUHDV�0DQFKHVWHU�HQFRGLQJ�UHTXLUHV�DOWHUQDWLQJ�1V�DQG�
0V�RQ�WKH�OLQH��7KH�'3//�FORFN�UDWH�PXVW�EH����WLPHV�WKH�
GDWD�UDWH�LQ�)0�PRGH��7KH�'3//�RXWSXW�FDXVHV�WKH�UHFHLYHU�
WR�VDPSOH�WKH�GDWD�VWUHDP�LQ�WKH�QRPLQDO�FHQWHU�RI�WKH�WZR�
KDOYHV�RI�WKH�ELW�WR�GHFLGH�ZKHWKHU�WKH�GDWD�LV�D�1�RU�D�0�
$IWHU�WKLV�FRPPDQG�LV�LVVXHG��DV�LQ�15=,�PRGH��WKH�'3//�
VWDUWV�VDPSOLQJ�LPPHGLDWHO\�DIWHU�WKH�ILUVW�HGJH�LV�GHWHFWHG��
�,Q�)0�PRGH��WKH�'3//�H[DPLQHV�WKH�FORFN�HGJH�RI�HYHU\�
RWKHU�KDOI�ELW�FHOO�WR�GHFLGH�ZKDW�FRUUHFWLRQ�PXVW�EH�PDGH�WR�
UHPDLQ�LQ�V\QF���,I�WKH�'3//�GRHV�QRW�VHH�DQ�HGJH�GXULQJ�
WKH�H[SHFWHG�ZLQGRZ��WKH�RQH�FORFN�PLVVLQJ�ELW�LQ�RR10�LV�
VHW��,I�WKH�'3//�GRHV�QRW�VHH�DQ�HGJH�DIWHU�WZR�VXFFHVVLYH�
DWWHPSWV��WKH�WZR�FORFNV�PLVVLQJ�ELWV�LQ�RR10�LV�VHW�DQG�WKH�
'3//�DXWRPDWLFDOO\�HQWHUV�WKH�6HDUFK�PRGH��7KLV�
FRPPDQG�UHVHWV�ERWK�&ORFN�0LVVLQJ�ODWFKHV�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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�����5HVHW�&ORFN�0LVVLQJ�&RPPDQG��,VVXLQJ�WKLV�
FRPPDQG�GLVDEOHV�WKH�'3//��UHVHWV�WKH�FORFN�PLVVLQJ�
ODWFKHV�LQ�RR10��DQG�IRUFHV�D�FRQWLQXRXV�6HDUFK�PRGH�VWDWH�
�����'LVDEOH�'3//�&RPPDQG��,VVXLQJ�WKLV�FRPPDQG�
GLVDEOHV�WKH�'3//��UHVHWV�WKH�FORFN�PLVVLQJ�ODWFKHV�LQ�
RR10��DQG�IRUFHV�D�FRQWLQXRXV�6HDUFK�PRGH�VWDWH�
�����6HW�6RXUFH�WR�%5*�&RPPDQG��,VVXLQJ�WKLV�FRPPDQG�
IRUFHV�WKH�FORFN�IRU�WKH�'3//�DV�WKH�RXWSXW�RI�WKH�%5*�
�����6HW�6RXUFH�WR�57[&�&RPPDQG��,VVXLQJ�WKH�
FRPPDQG�VHOHFWV�WKH�FORFN�IRU�WKH�'3//�DV�WKH�57[&�SLQ��
7KLV�PRGH�LV�VHOHFWHG�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�
�����6HW�)0�0RGH�&RPPDQG��7KLV�FRPPDQG�FRQGLWLRQV�
WKH�'3//�WR�RSHUDWH�LQ�WKH�)0�PRGH�DQG�LV�XVHG�WR�UHFRYHU�
WKH�FORFN�IURP�)0�RU�0DQFKHVWHU�(QFRGHG�GDWD��
�0DQFKHVWHU�LV�GHFRGHG�E\�SODFLQJ�WKH�UHFHLYHU�LQ�15=�
PRGH�ZKLOH�WKH�'3//�LV�LQ�)0�PRGH��
�����6HW�15=,�0RGH�&RPPDQG��,VVXLQJ�WKLV�FRPPDQG�
FRQGLWLRQV�WKH�'3//�WR�RSHUDWH�LQ�WKH�15=,�PRGH��7KLV�
PRGH�LV�VHOHFWHG�E\�D�KDUGZDUH�RU�FKDQQHO�UHVHW�

� /RFDO�
/RRS�
EDFN�
6HOHFW�
%LW

� /RFDO�/RRSEDFN�6HOHFW�%LW
6HWWLQJ�WKLV�ELW�WR�1�VHOHFWV�WKH�/RFDO�/RRSEDFN�PRGH�RI�
RSHUDWLRQ��,Q�WKLV�PRGH��WKH�LQWHUQDO�WUDQVPLWWHG�GDWD�LV�
URXWHG�EDFN�WR�WKH�UHFHLYHU��DQG�WR�WKH�7['�SLQ��7KH��&76�
DQG��'&'�LQSXWV�DUH�LJQRUHG�DV�HQDEOHV�LQ�/RFDO�/RRSEDFN�
PRGH��HYHQ�LI�DXWR�HQDEOH�LV�VHOHFWHG���,I�VR�SURJUDPPHG��
WUDQVLWLRQV�RQ�WKHVH�LQSXWV�VWLOO�FDXVH�LQWHUUXSWV���7KLV�PRGH�
ZRUNV�ZLWK�DQ\�7UDQVPLW�5HFHLYH�PRGH�H[FHSW�/RRS�PRGH��
)RU�PHDQLQJIXO�UHVXOWV��WKH�IUHTXHQF\�RI�WKH�WUDQVPLW�DQG�
UHFHLYH�FORFNV�PXVW�EH�WKH�VDPH��7KLV�ELW�LV�UHVHW�E\�D�
FKDQQHO�RU�KDUGZDUH�UHVHW�
���6HOHFWV�WKH�/RFDO�/RRSEDFN�PRGH�
���'RHV�QRW�VHOHFW�/RFDO�/RRSEDFN�PRGH�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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([WHUQDO�6WDWXV�,QWHUUXSW�&RQWURO�5HJLVWHU��:5���

WR15�LV�WKH�([WHUQDO�6WDWXV�6RXUFH�&RQWURO�UHJLVWHU��,I�WKH�([WHUQDO�6WDWXV�
LQWHUUXSWV�DUH�HQDEOHG�DV�D�JURXS�YLD�WR1��ELWV�LQ�WKLV�UHJLVWHU�FRQWURO�

� $XWR�
(FKR�
6HOHFW�
%LW

� $XWR�(FKR�6HOHFW�%LW
6HWWLQJ�WKLV�ELW�WR�1�VHOHFWV�WKH�$XWR�(FKR�PRGH�RI�RSHUD�
WLRQ��,Q�WKLV�PRGH��WKH�7['�SLQ�LV�FRQQHFWHG�WR�5['�DV�LQ�
/RFDO�/RRSEDFN�PRGH��EXW�WKH�UHFHLYHU�VWLOO�OLVWHQV�WR�WKH�
5['�LQSXW��7UDQVPLWWHG�GDWD�LV�QHYHU�VHHQ�LQVLGH�RU�RXWVLGH�
WKH�(6&&�LQ�WKLV�PRGH��DQG�&76�LV�LJQRUHG�DV�D�WUDQVPLW�
HQDEOH��7KLV�ELW�LV�UHVHW�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�
���6HOHFWV�WKH�$XWR�(FKR�PRGH�
���'RHV�QRW�VHOHFW�WKH�$XWR�(FKR�PRGH�

� 5HVHUYHG 5HVHUYHG��0XVW�EH�0�
� %DXG�

5DWH�
*HQHU�
DWRU�
6RXUFH�
6HOHFW�
%LW

� %DXG�5DWH�*HQHUDWRU�6RXUFH�6HOHFW�%L
7KLV�ELW�VHOHFWV�WKH�VRXUFH�RI�WKH�FORFN�IRU�WKH�%DXG�5DWH�
*HQHUDWRU��+DUGZDUH�UHVHW�FOHDUV�WKLV�ELW�WR�0��VHOHFWLQJ�WKH�
57[&�SLQ�DV�WKH�FORFN�VRXUFH�IRU�WKH�%5*�
���7KH�FORFN�IRU�WKH�%DXG�5DWH�*HQHUDWRU�LV�3+,�RU�3+,����
GHSHQGLQJ�RQ�ELW���RI�WKH�6\VWHP�&RQILJXUDWLRQ�5HJLVWHU�
���7KH�%DXG�5DWH�*HQHUDWRU�FORFN�FRPHV�IURP�WKH�57[&�
SLQ��

� %DXG�
5DWH�
*HQHU�
DWRU�
(QDEOH

� %DXG�5DWH�*HQHUDWRU�(QDEOH
7KLV�ELW�FRQWUROV�WKH�RSHUDWLRQ�RI�WKH�%5*��7KLV�ELW�DOORZV�
WKH�FRPPDQG�WR�EH�V\QFKURQL]HG��+RZHYHU��ZKHQ�WKH�ELW�LV�
VZLWFKHG�WR�0��GLVDEOLQJ�LV�LPPHGLDWH��7KLV�ELW�LV�UHVHW�E\�D�
KDUGZDUH�UHVHW�
���7KH�FRXQWHU�LQ�WKH�%5*�LV�GLVDEOHG�IRU�FRXQWLQJ�ZKHQ�
WKLV�ELW�LV�VZLWFKHG�IURP�0�WR�1�
���7KH�FRXQWHU�LQ�WKH�%5*�LV�HQDEOHG��7KH�FKDQJH�LV�QRW�
UHIOHFWHG�E\�WKH�RXWSXW�RI�WKH�%5*�IRU�WZR�FRXQWV�RI�WKH�
FRXQWHU��

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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ZKLFK�([WHUQDO�6WDWXV�FRQGLWLRQV�FDXVH�DQ�LQWHUUXSW��2QO\�WKH�([WHUQDO�
6WDWXV�FRQGLWLRQV�WKDW�RFFXU�DIWHU�WKH�FRQWUROOLQJ�ELW�LV�1�FDXVH�DQ�
LQWHUUXSW��7KLV�FRQGLWLRQ�LV�WUXH��HYHQ�LI�DQ�([WHUQDO�6WDWXV�FRQGLWLRQ�LV�
SHQGLQJ�DW�WKH�WLPH�WKH�ELW�LV�VHW�

� � � � � � � �

%UHDN�
$ERUW�

,QWHUUXSW�
(QDEOH

7UDQVPLW�
8QGHUUXQ�
(20�

,QWHUUXSW�
(QDEOH

&OHDU�WR�
6HQG�

,QWHUUXSW�
(QDEOH

6\QF�+XQW�
,QWHUUXSW�
(QDEOH

'DWD�
&DUULHU�
'HWHFW�
,QWHUUXSW�
(QDEOH

6WDWXV�
),)2�
(QDEOH�
&RQWURO

=HUR�&RXQW�
,QWHUUXSW�
(QDEOH

6HOHFW�
:ULWH�
5HJLVWHU�

:5��3ULPH

: : : : : : : :

� � � � � � � �

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� %UHDN�
$ERUW�
,QWHUUXSW�
(QDEOH

: � %UHDN�$ERUW�,QWHUUXSW�(QDEOH
7KLV�ELW�LV�VHW�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�
���$�FKDQJH�LQ�WKH�%UHDN�$ERUW�VWDWXV�RI�WKH�UHFHLYHU�FDXVHV�
DQ�([WHUQDO�6WDWXV�LQWHUUXSW�
���1R�([WHUQDO�6WDWXV�LQWHUUXSW�LV�JHQHUDWHG

� 7UDQVPLW�
8QGHUUX
Q�(20�
,QWHUUXSW�
(QDEOH

: � 7UDQVPLW�8QGHUUXQ�(20�,QWHUUXSW�(QDEOH
7KLV�ELW�LV�UHVHW�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�
���$�FKDQJH�RI�VWDWH�E\�WKH�7[�8QGHUUXQ�(20�ODWFK�LQ�WKH�
WUDQVPLWWHU�FDXVHV�DQ�([WHUQDO�6WDWXV�LQWHUUXSW�
���1R�([WHUQDO�6WDWXV�LQWHUUXSW�LV�JHQHUDWHG

� &OHDU�WR�
6HQG�
,QWHUUXSW�
(QDEOH

: � &OHDU�WR�6HQG�,QWHUUXSW�(QDEOH
7KLV�ELW�LV�VHW�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�
���$�FKDQJH�RI�VWDWH�RQ�WKH�&76�SLQ�FDXVHV�DQ�([WHUQDO�
6WDWXV�,QWHUUXSW�
���1R�([WHUQDO�6WDWXV�LQWHUUXSW�LV�JHQHUDWHG
80�����������
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���
� 6\QF�
+XQW�
,QWHUUXSW�
(QDEOH

: � 6\QF�+XQW�,QWHUUXSW�(QDEOH
7KLV�ELW�LV�VHW�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�
���$�FKDQJH�RI�VWDWH�RQ�WKH�6<1&�SLQ�FDXVHV�DQ�([WHUQDO�
6WDWXV�LQWHUUXSW�LQ�$V\QFKURQRXV�PRGH��DQG�D�FKDQJH�RI�
VWDWH�LQ�WKH�+XQW�ELW�LQ�WKH�UHFHLYHU�FDXVHV�DQG�([WHUQDO�
6WDWXV�LQWHUUXSW�LQ�V\QFKURQRXV�PRGHV�
���1R�([WHUQDO�6WDWXV�LQWHUUXSW�LV�JHQHUDWHG

� 'DWD�
&DUULHU�
'HWHFW�
,QWHUUXSW�
(QDEOH

: � 'DWD�&DUULHU�'HWHFW�,QWHUUXSW�(QDEOH
���$�FKDQJH�RI�VWDWH�RQ�WKH�'&'�SLQ�FDXVHV�DQ�([WHUQDO�
6WDWXV�LQWHUUXSW��7KLV�ELW�LV�VHW�E\�D�FKDQQHO�RU�KDUGZDUH�
UHVHW�
���1R�([WHUQDO�6WDWXV�LQWHUUXSW�LV�JHQHUDWHG

� 6WDWXV�
),)2�
(QDEOH�
&RQWURO�
%LW

: � 6WDWXV�),)2�(QDEOH�&RQWURO�%LW
7KLV�ELW�LV�UHVHW�WR���E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW��)RU�
GHWDLOV�RQ�WKLV�IXQFWLRQ��UHIHU�WR�WKH�VHFWLRQ�6'/&�)UDPH�
6WDWXV�),)2�
���,Q�WKH�6'/&�+'/&�0RGH��ILYH�ELWV�RI�VWDWXV��IURP�5HDG�
5HJLVWHU����LQFOXGLQJ��5HVLGXH��2YHUUXQ��DQG�&5&�(UURU��
DQG�IRXUWHHQ�ELWV�RI�E\WH�FRXQW�DUH�KHOG�LQ�WKH�6WDWXV�),)2�
XQWLO�UHDG��6WDWXV�LQIRUPDWLRQ�IRU�XS�WR�WHQ�IUDPHV�FDQ�EH�
VWRUHG�
���,I�WKLV�ELW�LV�UHVHW�RU�LI�WKH�(6&&�FKDQQHO�LV�QRW�LQ�WKH�
6'/&�+'/&�0RGH��WKH�),)2�LV�QRW�RSHUDWLRQDO�DQG�VWDWXV�
LQIRUPDWLRQ�UHDG�UHIOHFWV�WKH�FXUUHQW�VWDWXV�RQO\��

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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���
5HDG�5HJLVWHUV

7KH�VWDWXV�RI�WKHVH�UHJLVWHUV�LV�FRQWLQXDOO\�FKDQJLQJ�DQG�GHSHQGV�RQ�WKH�
PRGH�RI�FRPPXQLFDWLRQ��UHFHLYHG�DQG�WUDQVPLWWHG�GDWD��DQG�WKH�PDQQHU�LQ�
ZKLFK�WKLV�GDWD�LV�WUDQVIHUUHG�WR�DQG�IURP�WKH�&38��7KH�IROORZLQJ�
GHVFULSWLRQ�GHWDLOV�WKH�ELW�DVVLJQPHQWV�IRU�HDFK�UHJLVWHU�

� =HUR�
&RXQW�
,QWHUUXSW�
(QDEOH

: � =HUR�&RXQW�,QWHUUXSW�(QDEOH
7KLV�ELW�LV�UHVHW�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�
���$Q�([WHUQDO�6WDWXV�LQWHUUXSW�LV�JHQHUDWHG�ZKHQHYHU�WKH�
FRXQWHU�LQ�WKH�%DXG�5DWH�*HQHUDWRU�UHDFKHV���
���1R�([WHUQDO�6WDWXV�LQWHUUXSW�LV�JHQHUDWHG

� 6HOHFW�
:ULWH�
5HJLVWHU�
:5��
3ULPH

: � 6HOHFW�:ULWH�5HJLVWHU�:5�¶
7KLV�ELW�LV�FOHDUHG�WR���E\�D�KDUGZDUH�RU�VRIWZDUH�UHVHW��,I�
WKH�H[WHQGHG�UHDG�RSWLRQ�LV�HQDEOHG��WR7’�FDQ�EH�UHDG�DV�
RR14�
���:ULWHV�WR�WKH�WR7�DGGUHVV�DUH�PDGH�WR�WR7’�
���:ULWHV�WR�WKH�WR7�DGGUHVV�DUH�PDGH�WR�WR7��

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������



=������=�����
8VHU�0DQXDO

���
7UDQVPLW�5HFHLYH�%XIIHU�6WDWXV�DQG�([WHUQDO�6WDWXV�
5HJLVWHU��55��

5HDG�5HJLVWHU����RR0��FRQWDLQV�WKH�VWDWXV�RI�WKH�UHFHLYH�DQG�WUDQVPLW�
),)2V��RR0�DOVR�FRQWDLQV�WKH�VWDWXV�ELWV�IRU�WKH�VL[�VRXUFHV�RI�([WHUQDO�
6WDWXV�LQWHUUXSWV��7KH�(6&&�FKDQQHO�ODWFKHV�WKH�FRQWHQWV�RI�RR0�GXULQJ�
UHDG�WUDQVDFWLRQV�IRU�WKLV�UHJLVWHU��7KH�ODWFK�LV�UHOHDVHG�RQ�WKH�ULVLQJ�HGJH�
RI�5'�

� � � � � � � �

%UHDN�
$ERUW�
6WDWXV

7UDQVPLW�
8QGHUUXQ�
(20�
6WDWXV

&OHDU�WR�
6HQG�3LQ�
6WDWXV

6\QF�+XQW�
6WDWXV

'DWD�
&DUULHU�
'HWHFW�
6WDWXV

7[�%XIIHU�
(PSW\�
6WDWXV

=HUR�&RXQW�
6WDWXV

5[�
&KDUDFWHU�
$YDLODEOH

5 5 5 5 5 5 5 5

; � ; ; ; � � �
80�����������
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%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� %UHDN�
$ERUW�
6WDWXV

5 ; %UHDN�$ERUW�6WDWXV
7KLV�FKDUDFWHU�PXVW�EH�UHDG�DQG�GLVFDUGHG��,Q�6'/&�PRGH��
WKLV�ELW�LV�VHW�E\�WKH�GHWHFWLRQ�RI�DQ�$ERUW�VHTXHQFH��VHYHQ�
RU�PRUH�1V���WKHQ�UHVHW�DXWRPDWLFDOO\�DW�WKH�WHUPLQDWLRQ�RI�
WKH�$ERUW�VHTXHQFH�
,Q�HLWKHU�FDVH��LI�WKH�%UHDN�$ERUW�,(�ELW�LV�VHW��DQ�([WHUQDO�
6WDWXV�LQWHUUXSW�LV�LQLWLDWHG�
8QOLNH�WKH�UHPDLQGHU�RI�WKH�([WHUQDO�6WDWXV�ELWV��ERWK�WUDQVL�
WLRQV�DUH�JXDUDQWHHG�WR�FDXVH�DQ�([WHUQDO�6WDWXV�LQWHUUXSW��
HYHQ�LI�DQRWKHU�([WHUQDO�6WDWXV�LQWHUUXSW�LV�SHQGLQJ�DW�WKH�
WLPH�WKHVH�WUDQVLWLRQV�RFFXU�
7KLV�SURFHGXUH�LV�QHFHVVDU\�EHFDXVH�$ERUW�RU�%UHDN�FRQGL�
WLRQV�PD\�QRW�SHUVLVW�
���,Q�WKH�$V\QFKURQRXV�PRGH��WKLV�ELW�LV�VHW�ZKHQ�D�%UHDN�
VHTXHQFH��QXOO�FKDUDFWHU�SOXV�IUDPLQJ�HUURU��LV�GHWHFWHG�LQ�
WKH�UHFHLYH�GDWD�VWUHDP�
���7KLV�ELW�LV�UHVHW�ZKHQ�WKH�VHTXHQFH�LV�WHUPLQDWHG��OHDYLQJ�
D�VLQJOH�QXOO�FKDUDFWHU�LQ�WKH�5HFHLYH�),)2�
80�����������
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� 7UDQVPLW�
8QGHUUX
Q�(20�
6WDWXV

5 � 7UDQVPLW�8QGHUUXQ�(20�6WDWXV
7KLV�ELW�LV�VHW�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�ZKHQ�WKH�WUDQV�
PLWWHU�LV�GLVDEOHG�RU�D�6HQG�$ERUW�FRPPDQG�LV�LVVXHG��7KLV�
ELW�LV�UHVHW�E\�WKH�UHVHW�7[�8QGHUUXQ�(20�/DWFK�FRPPDQG�
LQ�WR0��:KHQ�WKH�7UDQVPLW�8QGHUUXQ�RFFXUV��WKLV�ELW�LV�VHW�
DQG�FDXVHV�DQ�([WHUQDO�6WDWXV�LQWHUUXSW��LI�WKH�7[�8QGHUUXQ�
(20�,(�ELW�LV�VHW��
2QO\�WKH���WR���WUDQVLWLRQ�RI�WKLV�ELW�FDXVHV�DQ�LQWHUUXSW��
7KLV�ELW�LV�DOZD\V�1�LQ�$V\QFKURQRXV�PRGH��XQOHVV�D�5HVHW�
7[�8QGHUUXQ�(20�/DWFK�FRPPDQG�KDV�EHHQ�HUURQHRXVO\�
LVVXHG��,Q�WKLV�FDVH��WKH�6HQG�$ERUW�FRPPDQG�FDQ�EH�XVHG�WR�
VHW�WKH�ELW�WR�1�DQG�DW�WKH�VDPH�WLPH�FDXVH�DQ�([WHUQDO�6WDWXV�
LQWHUUXSW�
���7KLV�YDOXH�LV�GHWHUPLQHG�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�
ZKHQ�WKH�WUDQVPLWWHU�LV�GLVDEOHG�RU�D�6HQG�$ERUW�FRPPDQG�
LV�LVVXHG�
���7KLV�YDOXH�LV�GHWHUPLQHG�E\�WKH�UHVHW�7[�8QGHUUXQ�(20�
/DWFK�FRPPDQG�LQ�WR0

� &OHDU�WR�
6HQG�3LQ�
6WDWXV

5 ; &OHDU�WR�6HQG�3LQ�6WDWXV
,I�WKH�&76�,(�ELW�LQ�WR15�LV�VHW��WKLV�ELW�LQGLFDWHV�WKH�VWDWH�
RI�WKH�&76�SLQ��WKH�ODVW�WLPH�DQ\�RI�WKH�HQDEOHG�([WHUQDO�
6WDWXV�ELWV�FKDQJHG��ZKLOH�QR�LQWHUUXSW�LV�SHQGLQJ��ODWFKHV�
WKH�VWDWH�RI�WKH�&76�SLQ�DQG�JHQHUDWHV�DQ�([WHUQDO�6WDWXV�
LQWHUUXSW�
$Q\�RGG�QXPEHU�RI�WUDQVLWLRQV�RQ�WKH�&76�SLQ�ZKLOH�
DQRWKHU�([WHUQDO�6WDWXV�RQ�,QWHUUXSW�LV�SHQGLQJ��DOVR�FDXVHV�
DQRWKHU�([WHUQDO�6WDWXV�LQWHUUXSW�FRQGLWLRQ��,I�WKH�&76�,(�
ELW�LV�UHVHW��WKLV�ELW�UHSRUWV�WKH�FXUUHQW�XQODWFKHG�VWDWH�RI�WKH�
&76�SLQ�
���,QGLFDWHV�WKH�VWDWH�RI�WKH�&76�SLQ�WKH�ODVW�WLPH�WKH�
([WHUQDO�6WDWXV�ELWV�FKDQJHG�
���,QGLFDWHV�WKH�FXUUHQW�XQODWFKHG�VWDWH�RI�WKH�&76�SLQ�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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� 6\QF�
+XQW�
6WDWXV

5 ; 6\QF�+XQW�6WDWXV
,Q�WKH�0RQRV\QF�DQG�%LV\QF�5HFHLYH�PRGHV��WKH�6\QF�+XQW�
6WDWXV�ELW�LV�LQLWLDOO\�VHW�WR�1�E\�WKH�(QWHU�+XQW�0RGH�
FRPPDQG��7KH�6\QF�+XQW�6WDWXV�ELW�LV�UHVHW�ZKHQ�WKH�(6&&�
HVWDEOLVKHG�FKDUDFWHU�V\QFKURQL]DWLRQ��%RWK�WUDQVLWLRQV�
FDXVH�([WHUQDO�6WDWXV�LQWHUUXSWV�LI�WKH�6\QF�+XQW�,(�ELW�LV�
VHW�
:KHQ�WKH�&38�GHWHFWV�WKH�HQG�RI�PHVVDJH�RU�WKH�ORVV�RI�
FKDUDFWHU�V\QFKURQL]DWLRQ��WKH�(QWHU�+XQW�0RGH�FRPPDQG�
PXVW�EH�LVVXHG�WR�VHW�WKH�6\QF�+XQW�ELW�DQG�FDXVH�DQ�
([WHUQDO�6WDWXV�LQWHUUXSW�
,Q�WKH�6'/&�PRGHV��WKH�6\QF�+XQW�ELW�LV�LQLWLDOO\�VHW�E\�WKH�
(QWHU�+XQW�0RGH�FRPPDQG�RU�ZKHQ�WKH�UHFHLYHU�LV�
GLVDEOHG��,W�LV�UHVHW�ZKHQ�WKH�RSHQLQJ�IODJ�RI�WKH�ILUVW�IUDPH�
LV�GHWHFWHG�E\�WKH�UHFHLYHU��$Q�([WHUQDO�6WDWXV�LQWHUUXSW�LV�
DOVR�JHQHUDWHG�LI�WKH�6\QF�+XQW�,(�ELW�LV�VHW�
8QOLNH�WKH�0RQRV\QF�DQG�%LV\QF�PRGHV��DIWHU�WKH�6\QF�
+XQW�ELW�LV�UHVHW�LQ�6'/&�PRGH��LW�GRHV�QRW�QHHG�WR�EH�VHW�
ZKHQ�WKH�HQG�RI�WKH�IUDPH�LV�GHWHFWHG��7KH�UHFHLYHU�DXWR�
PDWLFDOO\�PDLQWDLQV�V\QFKURQL]DWLRQ��7KH�RQO\�ZD\�WKH�
6\QF�+XQW�ELW�LV�VHW�DJDLQ�LV�E\�WKH�(QWHU�+XQW�0RGH�
FRPPDQG�RU�E\�GLVDEOLQJ�WKH�UHFHLYHU�
���7KH�GHIDXOW�YDOXH�GHWHUPLQHG�E\�WKH�(QWHU�+XQW�0RGH�
FRPPDQG�
���7KH�YDOXH�GHWHUPLQHG�WKH�(6&&�HVWDEOLVKHV�FKDUDFWHU�
V\QFKURQL]DWLRQ

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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� 'DWD�
&DUULHU�
'HWHFW�
6WDWXV

5 ; 'DWD�&DUULHU�'HWHFW�6WDWXV
,I�WKH�'&'�,(�ELW�LQ�WR15�LV�VHW��WKLV�ELW�LQGLFDWHV�WKH�VWDWH�
RI�WKH�'&'�SLQ�WKH�ODVW�WLPH�DQ\�RI�WKH�HQDEOHG�([WHUQDO�
6WDWXV�ELWV�FKDQJHG�
$Q\�WUDQVLWLRQ�RQ�WKH�'&'�SLQ��ZKLOH�QR�LQWHUUXSW�LV�
SHQGLQJ��ODWFKHV�WKH�VWDWH�RI�WKH�'&'�SLQ�DQG�JHQHUDWHV�DQ�
([WHUQDO�6WDWXV�LQWHUUXSW��,I�WKH�'&'�,(�LV�UHVHW��WKLV�ELW�
PHUHO\�UHSRUWV�WKH�FXUUHQW��XQODWFKHG�VWDWH�RI�WKH�'&'�SLQ�
���,QGLFDWHV�WKH�VWDWH�RI�WKH�'&'�SLQ�DIWHU�([WHUQDO�6WDWXV�
ELW�FKDQJH�
���,QGLFDWHV�WKH�FXUUHQW��XQODWFKHG�VWDWH�RI�WKH�'&'�SLQ�

� 7[�
%XIIHU�
(PSW\�
6WDWXV

5 � 7[�%XIIHU�(PSW\�6WDWXV
7KLV�ELW�LV�1�ZKHQ�WKH�WUDQVPLW�),)2�LV�HPSW\��,W�LV�UHVHW�
ZKLOH�WKH�&5&�LV�VHQW�LQ�D�V\QFKURQRXV�RU�6'/&�PRGH�DQG�
ZKLOH�WKH�WUDQVPLW�),)2�LV�QRW�HPSW\��7KH�ELW�LV�UHVHW�ZKHQ�D�
FKDUDFWHU�LV�ORDGHG�LQWR�WKH�WUDQVPLW�),)2��
7KH�VWDWXV�RI�WKLV�ELW�LV�QRW�UHODWHG�WR�WKH�7UDQVPLW�,QWHUUXSW�
6WDWXV�RU�WKH�VWDWH�RI�WR7’�%LW����EXW�LW�LQGLFDWHV�WKH�VWDWXV�
RI�WKH�HQWU\�ORFDWLRQ�RI�WKH�7UDQVPLW�),)2�DQG�ZKHWKHU�
PRUH�GDWD�FDQ�EH�ZULWWHQ�
7KLV�ELW�LV�1�DIWHU�D�KDUGZDUH�RU�FKDQQHO�UHVHW�
���7UDQVPLW�),)2�LV�HPSW\�
���7UDQVPLW�),)2�LV�QRW�HPSW\�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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� =HUR�
&RXQW�
6WDWXV

5 � =HUR�&RXQW�6WDWXV
,I�WKH�=HUR�&RXQW�,QWHUUXSW�(QDEOH�ELW�LV�VHW�LQ�WR15��WKLV�ELW�
LV�1�ZKLOH�WKH�FRXQWHU�LQ�WKH�%DXG�5DWH�*HQHUDWRU�LV�DW�WKH�
FRXQW�RI����,I�WKHUH�LV�QR�RWKHU�([WHUQDO�6WDWXV�LQWHUUXSW�
FRQGLWLRQ�SHQGLQJ�DW�WKH�WLPH�WKLV�ELW�LV�VHW��DQ�([WHUQDO�
6WDWXV�LQWHUUXSW�LV�JHQHUDWHG�
+RZHYHU��LI�WKHUH�LV�DQRWKHU�([WHUQDO�6WDWXV�LQWHUUXSW�
SHQGLQJ�DW�WKLV�WLPH��QR�LQWHUUXSW�LV�LQLWLDWHG�XQWLO�LQWHUUXSW�
VHUYLFH�LV�FRPSOHWH��,I�WKH�=HUR�&RXQW�FRQGLWLRQ�GRHV�QRW�
SHUVLVW�EH\RQG�WKH�HQG�RI�WKH�LQWHUUXSW�VHUYLFH�URXWLQH��QR�
LQWHUUXSW�LV�JHQHUDWHG�
7KLV�ELW�LV�QRW�ODWFKHG�+LJK��HYHQ�WKRXJK�WKH�RWKHU�([WHUQDO�
6WDWXV�ODWFKHV�FORVH�DV�D�UHVXOW�RI�WKH�/RZ�WR�+LJK�WUDQVLWLRQ�
RQ�=&��7KH�LQWHUUXSW�URXWLQH�PXVW�FKHFN�WKH�RWKHU�([WHUQDO�
6WDWXV�FRQGLWLRQV�IRU�FKDQJHV�
,I�QRQH�FKDQJHG��=&�ZDV�WKH�VRXUFH��,Q�SROOHG�DSSOLFDWLRQV��
FKHFN�WKH�,3�ELW�LQ�RR3�IRU�D�VWDWXV�FKDQJH�DQG�WKHQ�SURFHHG�
DV�LQ�WKH�LQWHUUXSW�VHUYLFH�URXWLQH�
���$Q�([WHUQDO�6WDWXV�LQWHUUXSW�LV�JHQHUDWHG�
���1R�([WHUQDO�6WDWXV�LQWHUUXSW�LV�JHQHUDWHG�

� 5HFHLYH�
&KDU�
DFWHU�
$YDLO�
DEOH

5 � 5HFHLYH�&KDUDFWHU�$YDLODEOH
$�FKDQQHO�RU�KDUGZDUH�UHVHW�HPSWLHV�WKH�UHFHLYH�GDWD�),)2��
7KH�VWDWXV�RI�WKLV�ELW�LV�LQGHSHQGHQW�RI�WR7’�%LW���
���$W�OHDVW�RQH�FKDUDFWHU�LV�DYDLODEOH�LQ�WKH�UHFHLYH�GDWD�
),)2�
���7KH�UHFHLYH�GDWD�),)2�LV�FRPSOHWHO\�HPSW\��

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
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6SHFLDO�5HFHLYH�&RQGLWLRQ�6WDWXV�5HJLVWHU��55��

RR1�FRQWDLQV�WKH�6SHFLDO�5HFHLYH�&RQGLWLRQ�VWDWXV�ELWV�DQG�WKH�UHVLGXH�
FRGHV�IRU�WKH�O�ILHOG�LQ�6'/&�PRGH��,I�WKH�6'/&�6WDWXV�),)2�LV�HQDEOHG��
VRPH�RI�WKHVH�ELWV�UHIOHFW�WKH�ROGHVW�HQWU\�LQ�WKH�),)2�

� � � � � � �

(QG�RI�
)UDPH

&5&�
)UHTXHQF\�
(UURU

5[�2YHUUXQ�
(UURU 3DULW\�(UURU 5HVLGXH�&RGH $OO�6HQW

5 5 5 5 5 5

� � � � � � � ;
80�����������
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%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� (QG�RI�
)UDPH�
�6'/&��
6WDWXV

5 � (QG�RI�)UDPH��6'/&��6WDWXV
7KLV�ELW�LV�XVHG�RQO\�LQ�6'/&�PRGH�DQG�LQGLFDWHV�WKDW�D�
YDOLG�FORVLQJ�IODJ�KDV�EHHQ�UHFHLYHG�DQG�WKDW�WKH�&5&�(UURU�
ELW�DQG�UHVLGXH�FRGHV�DUH�YDOLG��7KLV�ELW�LV�UHVHW�E\�LVVXLQJ�
WKH�(UURU�5HVHW�FRPPDQG��,W�LV�DOVR�XSGDWHG�E\�WKH�ILUVW�
FKDUDFWHU�RI�WKH�IROORZLQJ�IUDPH��7KLV�ELW�LV�UHVHW�LQ�DQ\�
PRGH�RWKHU�WKDQ�6'/&�

� &5&�
)UDPLQJ�
(UURU�
6WDWXV

5 � &5&�)UDPLQJ�(UURU�6WDWXV
,I�D�IUDPLQJ�HUURU�RFFXUV�LQ�$V\QFKURQRXV�PRGH��WKLV�ELW�LV�
VHW��DQG�QRW�ODWFKHG��IRU�WKH�UHFHLYH�FKDUDFWHU�LQ�ZKLFK�WKH�
IUDPLQJ�HUURU�RFFXUUHG��'HWHFWLRQ�RI�D�IUDPLQJ�HUURU�DGGV�DQ�
DGGLWLRQDO�RQH�KDOI�ELW�WR�WKH�FKDUDFWHU�WLPH�VR�WKDW�WKH�
IUDPLQJ�HUURU�LV�QRW�LQWHUSUHWHG�DV�D�QHZ�6WDUW�ELW�
,Q�6\QFKURQRXV�DQG�6'/&�PRGHV��WKLV�ELW�LQGLFDWHV�WKH�
UHVXOW�RI�FRPSDULQJ�WKH�&5&�FKHFNHU�WR�WKH�DSSURSULDWH�
FKHFN�YDOXH��7KLV�ELW�LV�UHVHW�E\�LVVXLQJ�DQ�(UURU�5HVHW�
FRPPDQG��EXW�WKH�ELW�LV�QHYHU�ODWFKHG��7KHUHIRUH��LW�LV�
DOZD\V�XSGDWHG�ZKHQ�WKH�QH[W�FKDUDFWHU�LV�UHFHLYHG�
:KHQ�XVHG�IRU�&5&�HUURU�VWDWXV�LQ�6\QFKURQRXV�RU�6'/&�
PRGHV��WKLV�ELW�LV�XVXDOO\�VHW�EHFDXVH�PRVW�ELW�FRPELQDWLRQV��
H[FHSW�IRU�D�FRUUHFWO\�FRPSOHWHG�PHVVDJH��UHVXOW�LQ�D�QRQ�
]HUR�&5&��
,I�WKH�6WDWXV�),)2�LV�HQDEOHG��UHIHU�WR�WKH�GHVFULSWLRQV�IRU�
WR15�%LW���DQG�RR7�%LWV��������WKLV�ELW�UHIOHFWV�WKH�VWDWXV�
VWRUHG�DW�WKH�H[LW�ORFDWLRQ�RI�WKH�6WDWXV�),)2�
80�����������
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� 5HFHLYHU�
2YHUUXQ�
(UURU�
6WDWXV

5 � 5HFHLYHU�2YHUUXQ�(UURU�6WDWXV
7KLV�ELW�LQGLFDWHV�WKDW�WKH�5HFHLYH�),)2�KDV�RYHUIORZHG��
2QO\�WKH�FKDUDFWHU�WKDW�KDV�EHHQ�ZULWWHQ�RYHU�LV�IODJJHG�ZLWK�
WKLV�HUURU�
:KHQ�WKDW�FKDUDFWHU�LV�UHDG��WKH�(UURU�FRQGLWLRQ�LV�ODWFKHG�
XQWLO�UHVHW�E\�WKH�(UURU�5HVHW�FRPPDQG��$OVR��D�6SHFLDO�
5HFHLYH�&RQGLWLRQ�YHFWRU�LV�UHWXUQHG��FDXVHG�E\�WKH�RYHUUXQ�
FKDUDFWHUV�DQG�DOO�VXEVHTXHQW�FKDUDFWHUV�UHFHLYHG�XQWLO�WKH�
(UURU�5HVHW�FRPPDQG�LV�LVVXHG��
,I�WKH�6WDWXV�),)2�LV�HQDEOHG��UHIHU�WR�WKH�GHVFULSWLRQV�IRU�
WR15�%LW���DQG�RR7�%LWV��������WKLV�ELW�UHIOHFWV�WKH�VWDWXV�
VWRUHG�DW�WKH�H[LW�ORFDWLRQ�RI�WKH�6WDWXV�),)2�

� 3DULW\�
(UURU�
6WDWXV

5 � 3DULW\�(UURU�6WDWXV
:KHQ�SDULW\�LV�HQDEOHG��WKLV�ELW�LV�VHW�IRU�FKDUDFWHUV�ZKRVH�
SDULW\�GRHV�QRW�PDWFK�WKH�SURJUDPPHG�VHQVH��HYHQ�RGG���
7KLV�ELW�LV�ODWFKHG�VR�WKDW�RQFH�DQ�HUURU�RFFXUV��LW�UHPDLQV�VHW�
XQWLO�WKH�(UURU�5HVHW�FRPPDQG�LV�LVVXHG�
,I�WKH�SDULW\�LQ�6SHFLDO�&RQGLWLRQ�ELW�LV�VHW��D�SDULW\�HUURU�
FDXVHV�D�6SHFLDO�5HFHLYH�&RQGLWLRQ�YHFWRU�WR�EH�UHWXUQHG�RQ�
WKH�FKDUDFWHU�FRQWDLQLQJ�WKH�HUURU�DQG�RQ�DOO�VXEVHTXHQW�
FKDUDFWHUV�XQWLO�WKH�(UURU�5HVHW�FRPPDQG�LV�LVVXHG�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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���� 5HVLGXH�
&RGH

5 ������; 5HVLGXH�&RGH
,Q�WKRVH�FDVHV�LQ�6'/&�PRGH�ZKHUH�WKH�UHFHLYHG�,�)LHOG�LV�
QRW�DQ�LQWHJUDO�PXOWLSOH�RI�WKH�FKDUDFWHU�OHQJWK��WKHVH�WKUHH�
ELWV�LQGLFDWH�WKH�OHQJWK�RI�WKH�,�)LHOG�DQG�DUH�PHDQLQJIXO�
RQO\�IRU�WKH�WUDQVIHU�LQ�ZKLFK�WKH�HQG�RI�IUDPH�ELW�LV�VHW��
7KLV�ILHOG�LV�VHW�WR�011�E\�D�FKDQQHO�RU�KDUGZDUH�UHVHW�DQG�LV�
IRUFHG�WR�WKLV�VWDWH�LQ�$V\QFKURQRXV�PRGH��7KHVH�WKUHH�ELWV�
FDQ�OHDYH�WKLV�VWDWH�RQO\�LI�6'/&�LV�VHOHFWHG�DQG�D�FKDUDFWHU�
LV�UHFHLYHG��)LJXUH ���GHSLFWV�WKH�PHDQLQJ�RI�WKH�5HVLGXH�
&RGHV�IRU���WKURXJK���ELW�FKDUDFWHUV�
,I�WKH�6WDWXV�),)2�LV�HQDEOHG��UHIHU�WR�WKH�GHVFULSWLRQV�IRU�
WR15��%LW���DQG�RR7��%LWV��������WKHVH�ELWV�UHIOHFW�WKH�VWDWXV�
VWRUHG�DW�WKH�H[LW�ORFDWLRQ�RI�WKH�6WDWXV�),)2�
,�)LHOG�ELWV�DUH�ULJKW�MXVWLILHG�LQ�DOO�FDVHV�
)LJXUH ���GHVFULEHV�WKH�UHVLGXH�FRGHV�IRU�QR�UHVLGXH��WKDW�LV��
ZKHQ�WKH�,�)LHOG�ERXQGDU\�OLHV�RQ�D�FKDUDFWHU�ERXQGDU\

� $OO�6HQW�
6WDWXV

5 ; $OO�6HQW�6WDWXV
,Q�$V\QFKURQRXV�PRGH��WKLV�ELW�LV�VHW�ZKHQ�DOO�FKDUDFWHUV�
KDYH�FRPSOHWHO\�FOHDUHG�WKH�WUDQVPLWWHU�SLQV�
0RVW�PRGHPV�FRQWDLQ�DGGLWLRQDO�GHOD\V�LQ�WKH�GDWD�SDWK��
ZKLFK�UHTXLUHV�WKH�PRGHP�FRQWURO�VLJQDOV�WR�UHPDLQ�DFWLYH�
XQWLO�DIWHU�WKH�GDWD�KDV�FOHDUHG�ERWK�WKH�WUDQVPLWWHU�DQG�WKH�
PRGHP��7KLV�ELW�LV�DOZD\V�VHW�LQ�V\QFKURQRXV�DQG�6'/&�
PRGHV

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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)LJXUH���� 5HVLGXH�9DOXHV�YV��/DVW�&KDUDFWHUV�RI�)UDPH����%LWV�&KDUDFWHU

)LJXUH���� 5HVLGXH�9DOXHV�YV��/DVW�&KDUDFWHUV�RI�)UDPH����%LWV�&KDUDFWHU
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���
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���

���

���

���

���

���
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&QGU�PQV�QEEWT�
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�VJ�.CUV
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FCVC

FCVC

FCVC

%4%

%4%
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)LJXUH���� 5HVLGXH�9DOXHV�YV��/DVW�&KDUDFWHUV�RI�)UDPH����%LWV�&KDUDFWHU

,QWHUUXSW�9HFWRU�6WDWXV�5HJLVWHU��55��

RR2�UHIOHFWV�WKH�LQWHUUXSW�YHFWRU�ZULWWHQ�LQWR�WR2��EXW�LQFOXGHV�VWDWXV�
LQIRUPDWLRQ�LQ�ELWV���DQG���RU�LQ�ELWV���DQG����GHSHQGLQJ�RQ�WKH�VWDWH�RI�WKH�
6WDWXV�+LJK�6WDWXV�/RZ�ELW�LQ�WR9�DQG�LQGHSHQGHQW�RI�WKH�VWDWH�RI�WKH�9,6�
ELW�LQ�WR9��7KH�YHFWRU�LV�PRGLILHG�DFFRUGLQJ�WR�WKH�WDEOH�ORFDWHG�LQ�WKH�
H[SODQDWLRQ�RI�WKH�9,6�ELW�LQ�WR9��,I�QR�LQWHUUXSWV�DUH�SHQGLQJ��ERWK�RI�
WKHVH�VWDWXV�ELWV�DUH�1�

44��$KVU����

.CUV�%JCTCEVGTU�QH�(TCOG

�TF�.CUV �PF�.CUV .CUV

���

���

���

���

���

���

���

���

FCVC

FCVC


&QGU�PQV�QEEWT�

FCV

F


&QGU�PQV�QEEWT�

�VJ�.CUV

%4% %4%

%4% %4%

%4% %4%

%4% %4%


&QGU�PQV�QEEWT�

%4% %4%FCVC

FCVC

%4%

%4%

%4%

%4%
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,QWHUUXSW�3HQGLQJ�5HJLVWHU��55��

RR3�LV�WKH�,QWHUUXSW�3HQGLQJ�UHJLVWHU��7KH�VWDWXV�RI�HDFK�RI�WKH�,QWHUUXSW�
3HQGLQJ�ELWV�LQ�WKH�(6&&�FKDQQHO�LV�UHSRUWHG�LQ�WKLV�UHJLVWHU��8QXVHG�ELWV�
DUH�DOZD\V�UHWXUQHG�DV�0�

7UDQVPLW�5HFHLYH�0LVFHOODQHRXV�3DUDPHWHUV�DQG�
0RGHV�5HJLVWHU��55��

RR4�UHIOHFWV�WKH�FRQWHQWV�RI�WR4�SURYLGHG�WKH�([WHQGHG�5HDG�RSWLRQ�LV�
HQDEOHG��2WKHUZLVH��WKLV�UHJLVWHU�UHWXUQV�DQ�LPDJH�RI�RR0�

7UDQVPLW�3DUDPHWHUV�DQG�&RQWUROV�5HJLVWHU��55��

RR5�UHIOHFWV�WKH�FRQWHQWV�RI�WR5�SURYLGHG�WKH�([WHQGHG�5HDG�RSWLRQ�LV�
HQDEOHG��2WKHUZLVH��WKLV�UHJLVWHU�UHWXUQV�DQ�LPDJH�RI�RR1�

/HDVW�6LJQLILFDQW�%\WH�RI�%\WH�&RXQW��55��

RR6�FRQWDLQV�WKH�OHDVW�VLJQLILFDQW�E\WH�RI�WKH�IUDPH�%\WH�&RXQW��%&��WKDW�
LV�FXUUHQWO\�DW�WKH�WRS�RI�WKH�6WDWXV�),)2��7KLV�UHJLVWHU�LV�UHDGDEOH�RQO\�LI�
WKH�),)2�LV�HQDEOHG��WKDW�LV��WR15�%LW���LV�1��2WKHUZLVH��WKLV�UHJLVWHU�LV�DQ�
LPDJH�RI�RR2�

� � � � � �

5HVHUYHG 5;5,3 7;,3
([WHUQDO�
6WDWXV�,3 5HVHUYHG

5 5 5
80�����������
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0RVW�6LJQLILFDQW�%\WH�RI�%\WH�&RXQW�5HJLVWHU��55��

RR7�FRQWDLQV�WKH�PRVW�VLJQLILFDQW�VL[�ELWV�RI�WKH�IUDPH�E\WH�FRXQW�WKDW�LV�
FXUUHQWO\�DW�WKH�WRS�RI�WKH�6WDWXV�),)2��%LW���LV�WKH�),)2�2YHUIORZ�6WDWXV�
DQG�%LW���LV�WKH�),)2�'DWD�$YDLODEOH�6WDWXV��7KLV�UHJLVWHU�LV�UHDGDEOH�RQO\�
LI�WKH�),)2�LV�HQDEOHG��WKDW�LV��WR15�%LW���LV�1��2WKHUZLVH�WKLV�UHJLVWHU�LV�
DQ�LPDJH�RI�RR3��)RU�WKH�),)2�DQG�E\WH�FRXQW�ORJLF�WR�RSHUDWH��WKH�
UHJLVWHUV�PXVW�EH�UHDG�LQ�WKH�IROORZLQJ�RUGHU��RR7��RR6��RR1�

,I�WKH�),)2�RYHUIORZV��WKH�),)2�DQG�WKH�),)2�2YHUIORZ�6WDWXV�ELW�DUH�
FOHDUHG�E\�GLVDEOLQJ�DQG�WKHQ�UH�HQDEOLQJ�WKH�),)2�WKURXJK�WKH�),)2�
FRQWURO�ELW��WR15��%LW�����

� �

%\WH�&RXQW�����

5

;

� � � � � � � �

),)2
2YHUIORZ

),)2�'DWD
$YDLODEOH %\WH�&RXQW������

5 5 5 5 5 5 5 5

; ; ; ; ; ; ; ;
80�����������
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5HFHLYH�'DWD�5HJLVWHU��55��

RR8�LV�WKH�5HFHLYH�'DWD�UHJLVWHU�

,QWHUUXSW�9HFWRU�5HJLVWHU��55��

RR9�UHIOHFWV�WKH�FRQWHQWV�RI�WR3�SURYLGHG�WKH�([WHQGHG�5HDG�RSWLRQ�KDV�
EHHQ�HQDEOHG��2WKHUZLVH��LW�UHWXUQV�DQ�LPDJH�RI�RR13�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� ),)2�
2YHU�
IORZ�
6WDWXV

5 ; ),)2�2YHUIORZ�6WDWXV
���),)2�KDV�2YHUIORZHG�
���1RUPDO�RSHUDWLRQ��

� ),)2�
'DWD�
$YDLO�
DEOH

5 ; ),)2'DWD�$YDLODEOH
���6WDWXV�5HDGV�IURP�),)2��6WDWXV�UHDGV�FRPH�IURP�),)2�
�),)2�LV�QRW�HPSW\��
���6WDWXV�5HDGV�IURP�(6&&��6WDWXV�UHDGV�E\SDVV�),)2�
�EHFDXVH�),)2�LV�HPSW\��

� %&�� ;
� %&�� ;
� %&�� ;
� %&�� ;
� %&� ;
� %&� ;
80�����������
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0LVFHOODQHRXV�6WDWXV�5HJLVWHU��55���

RR10�FRQWDLQV�VRPH�PLVFHOODQHRXV�VWDWXV�ELWV��8QXVHG�ELWV�DUH�DOZD\V�0��

� � � � � � �

��&ORFN�
0LVVHG

��&ORFNV
0LVVHHG 5HVHUYHG /RRS6HQG 5HVHUYHG 2Q�/RRS 5HVHUYHG

5 5 5 5

� ; � �

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� 2QH�
&ORFN�
0LVVLQJ�
6WDWXV

5 � 2QH�&ORFN�0LVVLQJ�6WDWXV
:KLOH�RSHUDWLQJ�LQ�DQ�)0�PRGH��WKH�'3//�VHWV�WKLV�ELW�WR�1�
ZKHQ�LW�GRHV�QRW�GHWHFW�D�FORFN�HGJH�RQ�WKH�LQFRPLQJ�OLQHV�
LQ�WKH�ZLQGRZ�ZKHUH�LW�LV�H[SHFWHG��7KLV�ELW�LV�ODWFKHG�XQWLO�
UHVHW�E\�D�5HVHW�0LVVLQJ�&ORFN�RU�(QWHU�6HDUFK�0RGH�
FRPPDQG�LQ�WR14��,Q�WKH�15=,�PRGH�RI�RSHUDWLRQ�DQG�
ZKLOH�WKH�'3//�LV�GLVDEOHG��WKLV�ELW�LV�DOZD\V�0�
���'3//�KDV�QRW�GHWHFWHG�D�FORFN�HGJH�RQ�WKH�LQFRPLQJ�
OLQHV
���7KLV�YDOXH�LV�WKH�GHIDXOW�YDOXH�RI�WKLV�ELW�

� 7ZR�
&ORFNV�
0LVVLQJ�
6WDWXV

5 ; 7ZR�&ORFNV�0LVVLQJ�6WDWXV
:KLOH�RSHUDWLQJ�LQ�DQ�)0�PRGH��WKH�'3//�VHWV�WKLV�ELW�WR�1�
ZKHQ�LW�GRHV�QRW�GHWHFW�D�FORFN�HGJH�LQ�WZR�VXFFHVVLYH�ELWV��
$W�WKH�VDPH�WLPH�WKH�'3//�HQWHUV�WKH�6HDUFK�PRGH��7KLV�ELW�
LV�ODWFKHG�XQWLO�UHVHW�E\�D�5HVHW�0LVVLQJ�&ORFN�RU�(QWHU�
6HDUFK�0RGH�FRPPDQG�LQ�WR14�%LWV�������,Q�WKH�15=,�
PRGH�RI�RSHUDWLRQ�DQG�ZKLOH�WKH�'3//�LV�GLVDEOHG��WKLV�ELW�
LV�DOZD\V�0�
���'3//�KDV�QRW�GHWHFWHG�D�FORFN�HGJH�LQ�WZR�VXFFHVVLYH�
ELWV�
���7KLV�YDOXH�LV�WKH�GHIDXOW�YDOXH�RI�WKLV�ELW�

� 5HVHUYHG 5HVHUYHG��0XVW�EH�0�
80�����������
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0LVFHOODQHRXV�7[�5[�&RQWURO�%LWV�5HJLVWHU��55���

RR11�UHIOHFWV�WKH�FRQWHQWV�RI�WR10�SURYLGHG�WKH�([WHQGHG�5HDG�RSWLRQ�
KDV�EHHQ�HQDEOHG��2WKHUZLVH��WKLV�UHJLVWHU�UHWXUQV�DQ�LPDJH�RI�RR15�

� /RRS�
6HQGLQJ�
6WDWXV

� /RRS�6HQGLQJ�6WDWXV
7KLV�ELW�LV�1�LQ�6'/&�/RRS�PRGH�ZKLOH�WKH�WUDQVPLWWHU�LV�LQ�
FRQWURO�RI�WKH�/RRS��WKDW�LV��ZKLOH�WKH�(6&&�FKDQQHO�LV�
DFWLYHO\�WUDQVPLWWLQJ�RQ�WKH�/RRS��7KLV�ELW�LV�UHVHW��0��DW�DOO�
RWKHU�WLPHV�
7KLV�ELW�FDQ�EH�SROOHG�LQ�6'/&�PRGH�WR�GHWHUPLQH�ZKHQ�WKH�
FORVLQJ�IODJ�KDV�EHHQ�VHQW�
���7UDQVPLWWHU�LV�LQ�FRQWURO�RI�WKH�/RRS�LQ�6'/&�/RRS�
PRGH�
���7KLV�YDOXH�LV�WKH�GHIDXOW�YDOXH�RI�WKLV�ELW�

���� 5HVHUYHG 5HVHUYHG��0XVW�EH 0�
� 2Q�/RRS�

6WDWXV
� 2Q�/RRS�6WDWXV

7KLV�ELW�LV�1�ZKLOH�WKH�(6&&�FKDQQHO�LV�DFWXDOO\�2Q�/RRS�LQ�
6'/&�/RRS�PRGH��7KLV�ELW�LV�1�LQ�WKH�;���PRGH��/RRS�
PRGH�VHOHFWHG�ZKLOH�LQ�PRQRV\QF��ZKHQ�WKH�WUDQVPLWWHU�
JRHV�DFWLYH��7KLV�ELW�LV�0�DW�DOO�RWKHU�WLPHV��7KLV�ELW�FDQ�DOVR�
EH�SROOHG�LQ�6'/&�PRGH�WR�GHWHUPLQH�ZKHQ�WKH�FORVLQJ�IODJ�
KDV�EHHQ�VHQW�
���(6&&�LV�2Q�/RRS�LQ�6'/&�/RRS�PRGH�
���7KLV�YDOXH�LV�WKH�GHIDXOW�YDOXH�RI�WKLV�ELW�

� 5HVHUYHG 5HVHUYHG��0XVW�EH�0�

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ
80�����������
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/RZHU�%\WH�RI�%DXG�5DWH�*HQHUDWRU�7LPH�&RQVWDQW�
5HJLVWHU��55���

RR12�UHWXUQV�WKH�YDOXH�VWRUHG�LQ�WR12��WKH�ORZHU�E\WH�RI�WKH�WLPH�FRQVWDQW�
IRU�WKH�%5*��

� �

7LPH�&RQVWDQW�����

5

;

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� 5 ; 7&�
� 5 ; 7&�
� 5 ; 7&�
� 5 ; 7&�
� 5 ; 7&�
� 5 ; 7&�
� 5 ; 7&�
� 5 ; 7&�

/RZHU�%\WH�RI
7LPH�&RQVWDQW
80�����������
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8SSHU�%\WH�RI�%DXG�5DWH�*HQHUDWRU�7LPH�&RQVWDQW�
5HJLVWHU��55���

RR13�UHWXUQV�WKH�YDOXH�VWRUHG�LQ�WR13��WKH�XSSHU�E\WH�RI�WKH�WLPH�FRQVWDQW�
IRU�WKH�%5*�

&RQWHQWV�RI�:ULWH�5HJLVWHU���3ULPH�5HJLVWHU��55���

RR14�UHIOHFWV�WKH�FRQWHQWV�RI�WR7’�SURYLGHG�WKH�([WHQGHG�5HDG�RSWLRQ�LV�
HQDEOHG��2WKHUZLVH��WKLV�UHJLVWHU�UHWXUQV�DQ�LPDJH�RI�RR10�

� �

7LPH�&RQVWDQW������

5

;

%LW
1XPEHU )LHOG 5�:

5HVHW�
9DOXH 'HVFULSWLRQ

� 5 ; 7&�
� 5 ; 7&�
� 5 ; 7&��
� 5 ; 7&��
� 5 ; 7&��
� 5 ; 7&��
� 5 ; 7&��
� 5 ; 7&��

8SSHU�%\WH�RI
7LPH�&RQVWDQW
80�����������
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([WHUQDO�6WDWXV�,QWHUUXSW�&RQWURO�5HJLVWHU��55���

RR15�UHIOHFWV�WKH�YDOXH�VWRUHG�LQ�WR15��WKH�([WHUQDO�6WDWXV�,(�ELWV��7KH�
WZR�UHVHUYHG�ELWV�PXVW�EH�0��5HIHU�WR�³([WHUQDO�6WDWXV�,QWHUUXSW�&RQWURO�
5HJLVWHU��:5���´�RQ�SDJH ����

� � � � � � � �

%UHDN�
$ERUW�

,QWHUUXSW�
(QDEOH

7UDQVPLW�
8QGHUUXQ�
(20�

,QWHUUXSW�
(QDEOH

&OHDU�WR�
6HQG�

,QWHUUXSW�
(QDEOH

6\QF�+XQW�
,QWHUUXSW�
(QDEOH

'DWD�
&DUULHU�
'HWHFW�
,QWHUUXSW�
(QDEOH 5HVHUYHG

=HUR�&RXQW�
,QWHUUXSW�
(QDEOH 5HVHUYHG

: : : : : :

� � � � � �
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,QVWUXFWLRQ�6HW

,1752'8&7,21

7KLV�FKDSWHU�GHVFULEHV�WKH�=������=������SURFHVVRU�LQVWUXFWLRQ�VHW��7R�
PLQLPL]H�WKH�QXPEHU�RI�SDJHV�DQG�UHGXQGDQW�LQIRUPDWLRQ��LQVWUXFWLRQV�
GLIIHU�RQO\�ZKHUH�WKH�RSHUDQGV�UHVLGH�WRJHWKHU��$IWHU�LQWURGXFWRU\�
LQIRUPDWLRQ��LQVWUXFWLRQV�DUH�LQ�DOSKDEHWLFDO�RUGHU��(DFK�GHVFULSWLRQ�
LQFOXGHV�WKH�IROORZLQJ�

• 7KH�WRS�OLQH�RI�HDFK�LQFOXGHV�WKH�DVVHPEO\�ODQJXDJH�PQHPRQLF�DQG�
RSHUDQGV��7KHVH�LWHPV�LGHQWLI\�WKH�LQVWUXFWLRQ��2QH�LQVWUXFWLRQ�
GHVFULSWLRQ�PD\�FRYHU�PDQ\�GLIIHUHQW�LQVWUXFWLRQV��2SHUDQGV�DUH�
RIWHQ�JLYHQ�LQ�DOSKDEHWLF�FRGH�WKDW�VWDQGV�IRU�PDQ\�SRVVLEOH�YDOXHV�

• 7KH�2SHUDWLRQ�VHFWLRQ�LQGLFDWHV�WKH�IXQFWLRQ�RI�WKH�LQVWUXFWLRQ�LQ�D�
V\PEROLF�IRUP�

• 7KH�)RUPDW�VHFWLRQ�LQGLFDWHV�KRZ�WKH�LQVWUXFWLRQ�LV�VWUXFWXUHG�LQ�
PHPRU\��)RU�LQVWUXFWLRQV�ZLWK�PRUH�WKDQ�RQH�W\SH�RI�RSHUDQG��
VHSDUDWH�IRUPDWV�DUH�JLYHQ�IRU�HDFK�W\SH�

• 7KH�'HVFULSWLRQ�VHFWLRQ�FRQWDLQV�D�WH[WXUDO�H[SODQDWLRQ�RI�WKH�
LQVWUXFWLRQ¶V�XVH�DQG�WKH�SURFHVVLQJ�WKDW�RFFXUV�DW�H[HFXWLRQV�

• 7LPLQJ�LQGLFDWHV�WKH�QXPEHU�RI�PDFKLQH�F\FOHV��0�F\FOHV��DQG�
PLQLPXP�QXPEHU�RI�FORFN�WLFNV��7�VWDWHV��WKH�SURFHVVRU�UHTXLUHV�WR�
H[HFXWH�WKH�LQVWUXFWLRQ��)RU�LQVWUXFWLRQV�ZLWK�PRUH�WKDQ�RQH�W\SH�RI�
RSHUDQG��VHSDUDWH�WLPLQJV�PD\�EH�JLYHQ�IRU�HDFK�W\SH�

7KH�QXPEHU�RI�0�F\FOHV�LQGLFDWHV�RQO\�WKH�QXPEHU�RI�UHDG�DQG�ZULWH�EXV�
F\FOHV�WKDW�RFFXU�GXULQJ�WKH�LQVWUXFWLRQ�IHWFKLQJ�DQG�H[HFXWLRQ��,QWHUQDO�
LGOH�WLPHV�DUH�QRW�LQFOXGHG�LQ�WKH�QXPEHU�RI�0�F\FOHV��7KH�PLQLPXP�
QXPEHU�RI�7�VWDWHV�UHTXLUHG�WR�H[HFXWH�LQVWUXFWLRQV�DUH�JLYHQ�VHSDUDWHO\�
IRU�WKH�=���DQG�=�������DQG�HDFK�WRWDO�LV�IROORZHG�E\�D�EUHDNGRZQ�RI�WKH�
80�����������
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QXPEHU�RI�FORFNV�UHTXLUHG�IRU�HDFK�0�F\FOH�DQG�LQWHUQDO�LGOH�SHULRG��Q�
LGOH���7KH�=���WLPLQJV�DUH�LQFOXGHG�IRU�UHIHUHQFH�RQO\��,Q�VRPH�=���7�
VWDWH�EUHDNGRZQV��VKRUW�LQWHUQDO�LGOH�WLPHV�PD\�QRW�EH�EURNHQ�RXW�IURP�
WKH�0�F\FOH�WKDW�WKH\�SUHFHGH�RU�IROORZ��,�2�LQVWUXFWLRQV�IRU�7�VWDWHV�DUH�
JLYHQ�VHSDUDWHO\�IRU�UHJLVWHUV�LQ�WKH�=����FRUH��WKRVH�ZKLFK�DUH�W\SLFDOO\�
DGGUHVVHG�0-3FH��DQG�IRU�DOO�RWKHU�RQ�FKLS�DQG�RII�FKLS�UHJLVWHUV��
LQGLFDWLQJ�WKDW�WKH�SURFHVVRU�DXWRPDWLFDOO\�LQVHUWV�RQH�ZDLW�VWDWH�

• )ODJV�LQGLFDWH�LI�DQG�KRZ�WKH�LQVWUXFWLRQ�DIIHFWV�WKH�)ODJ�UHJLVWHU�F’�

• $Q�H[DPSOH�LV�LQFOXGHG�IRU�PRVW�LQVWUXFWLRQ�W\SHV�

23(5$1'�&2'(6

7DEOH���� �2SHUDQG�

2SHUDQG 'HVFULSWLRQ

�DD� �mn����IX+d����IY+d���RU�WKH���ELW�YDOXH�RI�PHPRU\�DW�WKH�DGGUHVV�LQ�BC��DE��RU�
HL�

FF &RQGLWLRQ�FRGH�Z��NZ��C��NC��PE��PO��P��RU�M

FF
 &RQGLWLRQ�FRGH�Z��NZ��C��RU�NC

G 6LJQHG���ELW�GLVSODFHPHQW��IURP�DQ�LQGH[�UHJLVWHU�RU�WKH�3URJUDP�&RXQWHU��PC�

HH ���%LW�UHJLVWHU�BC��DE��HL��SP��IX��RU�IY

�,;�G����,<�G� 7KH���ELW�YDOXH�RI�PHPRU\�DW�WKH�DGGUHVV�FDOFXODWHG�E\�DGGLQJ�WKH�YDOXH�RI�LQGH[�
UHJLVWHU�IX�RU�IY DQG�WKH�VLJQHG���ELW�GLVSODFHPHQW�d�JLYHQ�LQ�WKH�LQVWUXFWLRQ

P r�RU��HL��RU��IX+d��RU��IY+d�

PQ ���%LW�LPPHGLDWH�RU�OLWHUDO�DGGUHVV�RU�YDOXH�JLYHQ�LQ�WKH�LQVWUXFWLRQ

�PQ� ��%LW�YDOXH�RI�PHPRU\�DW�DQ�DGGUHVV�JLYHQ�LQ�WKH�LQVWUXFWLRQ

Q ��%LW�LPPHGLDWH�RU�OLWHUDO�YDOXH�JLYHQ�LQ�WKH�LQVWUXFWLRQ
80�����������
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=���67$786�,1',&$725�)/$*6

7KH�)ODJ�UHJLVWHUV��F�DQG�F’��VXSSO\�LQIRUPDWLRQ�WR�WKH�XVHU�DERXW�WKH�
VWDWH�RI�WKH�=���DW�DQ\�JLYHQ�WLPH��)LJXUH ���GHSLFWV�WKH�ELW�SRVLWLRQV�IRU�
HDFK�IODJ�

)LJXUH���� )ODJV�%LW�3RVLWLRQV

SS ���%LW�UHJLVWHU�BC��DE��HL��IX��IY��RU�WKH�FRQFDWHQDWLRQ�RI�WKH�$FFXPXODWRU�A�DV�
WKH�06%�DQG�WKH�)ODJ�)�DV�WKH�/6%

TT ���%LW�UHJLVWHU�BC��DE��HL��RU�WKH�FRQFDWHQDWLRQ�RI�WKH�$FFXPXODWRU�A�DV�WKH�
06%�DQG�WKH�)ODJ�)�DV�WKH�/6%

U ��%LW�UHJLVWHU�A��B��C��D��E��H��RU�L

UU ���%LW�UHJLVWHU�HL��IX��RU�IY

V r�RU�n�RU��HL��RU��IX+d��RU��IY+d�

VV ���%LW�UHJLVWHU�BC��DE��HL��RU�WKH�SP

WW 6LPLODU�WR�ss��H[FHSW�WKDW�WKH�HQFRGHG�YDOXH�WKDW�FRUUHVSRQGV�WR�HL�LQGLFDWHV�WKH�
GHVWLQDWLRQ�UHJLVWHU�HL��IX��RU�IY

7DEOH���� �2SHUDQG�

2SHUDQG 'HVFULSWLRQ

1 &13�9;;=6

� �������
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(DFK�RI�WKH�WZR�IODJ�UHJLVWHUV�KDV���ELWV�RI�VWDWXV�LQIRUPDWLRQ�WKDW�DUH�VHW�
RU�FOHDUHG�E\�&38�RSHUDWLRQV���%LWV���DQG���DUH�QRW�XVHG���)RXU�RI�WKHVH�
ELWV��&��3�9��=��DQG�6��PD\�EH�WHVWHG�IRU�XVH�ZLWK�FRQGLWLRQDO�JUMP��CALL��
RU�RETURN�LQVWUXFWLRQV��7ZR�IODJV�PD\�QRW�EH�WHVWHG��+��1��DQG�DUH�XVHG�
IRU�%&'�DULWKPHWLF�

&DUU\�)ODJ

7KH�&DUU\�)ODJ��&��LV�VHW�RU�FOHDUHG�GHSHQGLQJ�RQ�WKH�RSHUDWLRQ�
SHUIRUPHG��)RU�ADD�LQVWUXFWLRQV�WKDW�JHQHUDWH�D�&DUU\��DQG�SUB�
LQVWUXFWLRQV�WKDW�JHQHUDWH�D�%RUURZ��WKH�&DUU\�)ODJ�VHWV��7KH�&DUU\�)ODJ�LV�
UHVHW�E\�DQ�ADD�WKDW�GRHV�QRW�JHQHUDWH�D�&DUU\��DQG�E\�D�SUB�WKDW�GRHV�QRW�
JHQHUDWH�D�%RUURZ��7KLV�VDYHG�&DUU\�IDFLOLWDWHV�VRIWZDUH�URXWLQHV�IRU�
H[WHQGHG�SUHFLVLRQ�DULWKPHWLF��$OVR��WKH�DAA�LQVWUXFWLRQ�VHWV�WKH�&DUU\�
)ODJ�LI�WKH�FRQGLWLRQV�IRU�PDNLQJ�WKH�GHFLPDO�DGMXVWPHQW�DUH�PHW�

)RU�LQVWUXFWLRQV�RLA� RRA��RL��DQG�RR��WKH�&DUU\�ELW�LV�XVHG�DV�D�OLQN�
EHWZHHQ�WKH�OHDVW�VLJQLILFDQW�E\WH��/6%��DQG�PRVW�VLJQLILFDQW�E\WH��06%��
IRU�DQ\�UHJLVWHU�RU�PHPRU\�ORFDWLRQ��'XULQJ�LQVWUXFWLRQV�RLCA��RLC��DQG�
SLA��WKH�&DUU\�FRQWDLQV�WKH�ODVW�YDOXH�VKLIWHG�RXW�RI�%LW���RI�DQ\�UHJLVWHU�
RU�PHPRU\�ORFDWLRQ��'XULQJ�LQVWUXFWLRQV�RRCA��RRC��SRA��DQG�SRL��WKH�
&DUU\�FRQWDLQV�WKH�ODVW�YDOXH�VKLIWHG�RXW�RI�%LW�0�RI�DQ\�UHJLVWHU�RU�
PHPRU\�ORFDWLRQ�

6\PERO )LHOG�1DPH

& &DUU\�)ODJ

1 $GG�6XEWUDFW

3�9 3DULW\�2YHUIORZ�)ODJ

+ +DOI�&DUU\�)ODJ

= =HUR�)ODJ

6 6LJQ�)ODJ

; 1RW�8VHG
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)RU�WKH�ORJLFDO�LQVWUXFWLRQV�AND��OR��DQG�XOR��WKH�&DUU\�LV�UHVHW�

7KH�&DUU\�)ODJ�FDQ�DOVR�EH�VHW�E\�WKH�6HW�&DUU\�)ODJ��SCF��DQG�
FRPSOHPHQWHG�E\�WKH�&RPSOLPHQW�&DUU\�)ODJ��CCF��LQVWUXFWLRQV�

$GG�6XEWUDFW�)ODJ

7KH�$GG�6XEWUDFW�)ODJ��1��LV�XVHG�E\�WKH�'HFLPDO�$GMXVW�$FFXPXODWRU�
LQVWUXFWLRQ��DAA��WR�GLVWLQJXLVK�EHWZHHQ�ADD�DQG�SUB�LQVWUXFWLRQV��)RU�
ADD�LQVWUXFWLRQV��1�LV�FOHDUHG�WR�0��)RU�SUB�LQVWUXFWLRQV��1�LV�VHW�WR�1�

3DULW\�2YHUIORZ�)ODJ

7KH�3DULW\�2YHUIORZ�)ODJ��2�9��LV�VHW�WR�D�VSHFLILF�VWDWH�GHSHQGLQJ�RQ�WKH�
RSHUDWLRQ�SHUIRUPHG�

)RU�DULWKPHWLF�RSHUDWLRQV��WKLV�IODJ�LQGLFDWHV�DQ�2YHUIORZ�FRQGLWLRQ�ZKHQ�
WKH�UHVXOW�LQ�WKH�$FFXPXODWRU�LV�JUHDWHU�WKDQ�WKH�PD[LPXP�SRVVLEOH�
QXPEHU��+127��RU�LV�OHVV�WKDQ�WKH�PLQLPXP�SRVVLEOH�QXPEHU��±128���7KLV�
2YHUIORZ�FRQGLWLRQ�LV�GHWHUPLQHG�E\�H[DPLQLQJ�WKH�VLJQ�ELWV�RI�WKH�
RSHUDQGV�

)RU�DGGLWLRQ��RSHUDQGV�ZLWK�GLIIHUHQW�VLJQV�QHYHU�FDXVH�2YHUIORZ��:KHQ�
DGGLQJ�RSHUDQGV�ZLWK�OLNH�VLJQV�DQG�WKH�UHVXOW�KDV�D�GLIIHUHQW�VLJQ��WKH�
2YHUIORZ�)ODJ�LV�VHW��IRU�H[DPSOH�

7KH�WZR�QXPEHUV�DGGHG�WRJHWKHU�UHVXOWHG�LQ�D�QXPEHU�WKDW�H[FHHGV�+127�
DQG�WKH�WZR�SRVLWLYH�RSHUDQGV�KDYH�UHVXOWHG�LQ�D�QHJDWLYH�QXPEHU��±95���
ZKLFK�LV�LQFRUUHFW��7KH�2YHUIORZ�)ODJ�LV�WKHUHIRUH�VHW�

)RU�VXEWUDFWLRQ��2YHUIORZ�FDQ�RFFXU�IRU�RSHUDQGV�RI�XQOLNH�VLJQV��
2SHUDQGV�RI�OLNH�VLJQ�QHYHU�FDXVH�2YHUIORZ��IRU�H[DPSOH�

+120 = 0111 1000

+105 = 0110 1001

+225 = 1110 0001 (-95) SUM
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7KH�PLQXHQG�VLJQ�KDV�FKDQJHG�IURP�D�3RVLWLYH�WR�D�QHJDWLYH��JLYLQJ�DQ�
LQFRUUHFW�GLIIHUHQFH��2YHUIORZ�LV�WKHUHIRUH�VHW�

$QRWKHU�PHWKRG�IRU�LGHQWLI\LQJ�DQ�2YHUIORZ�LV�WR�REVHUYH�WKH�&DUU\�WR�
DQG�RXW�RI�WKH�VLJQ�ELW��,I�WKHUH�LV�D�&DUU\�LQ�DQG�QR�&DUU\�RXW��RU�LI�WKHUH�LV�
QR�&DUU\�LQ�DQG�D�&DUU\�RXW��WKHQ�2YHUIORZ�KDV�RFFXUUHG�

7KLV�IODJ�LV�DOVR�XVHG�ZLWK�ORJLFDO�RSHUDWLRQV�DQG�URWDWH�LQVWUXFWLRQV�WR�
LQGLFDWH�WKH�UHVXOWLQJ�SDULW\�LV�(YHQ��7KH�QXPEHU�RI�1�ELWV�LQ�D�E\WH�DUH�
FRXQWHG��,I�WKH�WRWDO�LV�2GG��2''�SDULW\�LV�IODJJHG��3�LV�0���,I�WKH�WRWDO�LV�
(YHQ��(9(1�SDULW\�LV�IODJJHG��3�LV�V1��

'XULQJ�VHDUFK�LQVWUXFWLRQV��CPI��CPIR��CPD��CPDR��DQG�EORFN�WUDQVIHU�
LQVWUXFWLRQV��LDI��LDIR��LDD��LDDR���WKH�3�9�)ODJ�PRQLWRUV�WKH�VWDWH�RI�
WKH�%\WH�&RXQW�5HJLVWHU��BC���:KHQ�GHFUHPHQWLQJ��LI�WKH�E\WH�FRXQWHU�
GHFUHPHQWV�WR�0��WKH�IODJ�LV�FOHDUHG�WR�0��RWKHUZLVH�WKH�IODJ�LV�VHW�WR1�

'XULQJ�LD A, I�DQG�LD A, R�LQVWUXFWLRQV��WKH�3�9�)ODJ�LV�VHW�ZLWK�WKH�
YDOXH�RI�WKH�LQWHUUXSW�HQDEOH�IOLS�IORS��IEF2��IRU�VWRUDJH�RU�WHVWLQJ�

:KHQ�LQSXWWLQJ�D�E\WH�IURP�DQ�,�2�GHYLFH�ZLWK�DQ�IN r���C���RU�INO r��
�N��LQVWUXFWLRQ��WKH�3�9�)ODJ�LV�DGMXVWHG�WR�LQGLFDWH�WKH�GDWD�SDULW\�

+DOI�&DUU\�)ODJ

7KH�+DOI�&DUU\�)ODJ��+��LV�VHW��1��RU�FOHDUHG��0��GHSHQGLQJ�RQ�WKH�&DUU\�
DQG�%RUURZ�VWDWXV�EHWZHHQ�%LWV���DQG���RI�DQ���ELW�DULWKPHWLF�RSHUDWLRQ��
7KLV�IODJ�LV�XVHG�E\�WKH�'HFLPDO�$GMXVW�$FFXPXODWRU�LQVWUXFWLRQ��DAA��WR�
FRUUHFW�WKH�UHVXOW�RI�D�SDFNHG�%&'�DGG�RU�VXEWUDFW�RSHUDWLRQ��7KH�+�)ODJ�
LV�VHW��1��RU�FOHDUHG��0��DFFRUGLQJ�WR�WKH�IROORZLQJ�WDEOH�

+127 0111 1111 MINUEND

(-) -64 1100 0000 SUBTRAHEND

+191 1011 1111 DIFFERENCE
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UV�

FXUV�
=HUR�)ODJ

7KH�=HUR�)ODJ��=��LV�VHW��1��RU�FOHDUHG��0��LI�WKH�UHVXOW�JHQHUDWHG�E\�WKH�
H[HFXWLRQ�RI�FHUWDLQ�LQVWUXFWLRQV�LV�0�

)RU���ELW�DULWKPHWLF�DQG�ORJLFDO�RSHUDWLRQV��WKH�=�IODJ�LV�VHW�WR�1�LI�WKH�
UHVXOWLQJ�E\WH�LQ�WKH�$FFXPXODWRU�LV�0��,I�WKH�E\WH�LV�QRW�0��WKH�=�IODJ�LV�0 
RU 1�

)RU�FRPSDUH��6HDUFK��LQVWUXFWLRQV��WKH�=�IODJ�LV�VHW�WR�1�LI�WKH�YDOXH�LQ�WKH�
$FFXPXODWRU�LV�HTXDO�WR�WKH�YDOXH�LQ�WKH�PHPRU\�ORFDWLRQ�LQGLFDWHG�E\�WKH�
YDOXH�RI�WKH�5HJLVWHU�SDLU�+/�

:KHQ�WHVWLQJ�D�ELW�LQ�D�UHJLVWHU�RU�PHPRU\�ORFDWLRQ��WKH�=�IODJ�FRQWDLQV�
WKH�FRPSOHPHQWHG�VWDWH�RI�WKH�LQGLFDWHG�ELW��VHH�³%LW�E��V´��

:KHQ�LQSXWWLQJ�RU�RXWSXWWLQJ�D�E\WH�EHWZHHQ�D�PHPRU\�ORFDWLRQ�DQG�DQ�,�
2�GHYLFH��INI��IND��OUTI��DQG�OUTD���LI�WKH�UHVXOW�RI�GHFUHPHQWLQJ�WKH�B�
5HJLVWHU�LV�0��WKH�=�IODJ�LV�1��RWKHUZLVH�WKH�=�IODJ�LV�0��$OVR�IRU�E\WH�LQSXWV�
IURP�,�2�GHYLFHV�XVLQJ�IN r���C��RU�INO r���n���WKH�=�IODJ�LV�VHW�WR�
LQGLFDWH�D���E\WH�LQSXW�

6LJQ�)ODJ

,Q�VRPH�LQVWUXFWLRQV��WKH�6LJQ�)ODJ��6��VWRUHV�WKH�VWDWH�RI�WKH�PRVW�
VLJQLILFDQW�ELW�RI�WKH�UHVXOW��:KHQ�WKH�=���SHUIRUPV�DULWKPHWLF�RSHUDWLRQV�
RQ�VLJQHG�QXPEHUV��WKH�ELQDU\�WZRV�FRPSOHPHQW�QRWDWLRQ�LV�XVHG�WR�
UHSUHVHQW�DQG�SURFHVV�QXPHULF�LQIRUPDWLRQ��$�SRVLWLYH�QXPEHU�LV�
LGHQWLILHG�E\�D�0�LQ�%LW����$�QHJDWLYH�QXPEHU�LV�LGHQWLILHG�E\�D�1��7KH�
ELQDU\�HTXLYDOHQW�RI�WKH�PDJQLWXGH�RI�D�SRVLWLYH�QXPEHU�LV�VWRUHG�LQ�ELWV���

+�)ODJ $GG 6XEWUDFW

� $�&DUU\�RFFXUV�IURP�%LW���WR�%LW�� $�%RUURZ�IURP�%LW���RFFX

� 1R�&DUU\�RFFXUV�IURP�%LW���WR�%LW�� 1R�%RUURZ�IURP�%LW���RF
80�����������
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WR���IRU�D�WRWDO�UDQJH�RI�IURP�0�WR�127��$�QHJDWLYH�QXPEHU�LV�UHSUHVHQWHG�
E\�WKH�WZRV�FRPSOHPHQW�RI�WKH�HTXLYDOHQW�SRVLWLYH�QXPEHU��7KH�WRWDO�
UDQJH�IRU�QHJDWLYH�QXPEHUV�LV�IURP�±1 WR ±128�

:KHQ�LQSXWWLQJ�D�E\WH�IURP�DQ�,�2�GHYLFH�WR�D�UHJLVWHU�XVLQJ�DQ�IN r���C��
RU�INO r���n��LQVWUXFWLRQ��WKH�6�)ODJ�LQGLFDWHV�WKH�VWDWH�RI�%LW���

,16758&7,21�6800$5<

7DEOH���� �,QVWUXFWLRQ�6XPPDU\

1DPH $VVHPEOHU 'HVFULSWLRQ

$GG�ZLWK�&DUU\����ELW� $'&�$�V $���$���V���FDUU\

$GG�ZLWK�&DUU\�����ELW� $'&�+/�VV +/���+/���VV���FDUU\

$GG����ELW� $''�$�V $���$���V

$GG�����ELW� $''�UU�WW UU���UU���WW

/RJLFDO�$QG $1'�$�V $���$�DQG�V

%LW�7HVW %,7�E�P 6HW�=�IODJ�SHU�ELW

&DOO�6XEURXWLQH�&RQGLWLRQDOO\ &$//�
FF�PQ

,I�FF��FDOO�VXEURXWLQH�DW�DGGUHVV�PQ

&DOO�6XEURXWLQH &$//�PQ FDOO�VXEURXWLQH�DW�DGGUHVV�PQ

&RPSOHPHQW�&DUU\�)ODJ &&) FDUU\���QRW�FDUU\

&RPSDUH &3�$�V &RPSDUH�$FFXPXODWRU

&RPSDUH�DQG�'HFUHPHQW &3' &RPSDUH�$�YV���+/���'HFUHPHQW�+/��%

&RPSDUH��'HFUHPHQW��5HSHDW &3'5 6FDQ�PHPRU\�EORFN�IRU�PDWFK�ZLWK�$

&RPSDUH�DQG�,QFUHPHQW &3, &RPSDUH�$�YV���+/���,QFUHPHQW�+/��%

&RPSDUH��,QFUHPHQW��5HSHDW &3,5 6FDQ�PHPRU\�EORFN�IRU�PDWFK�ZLWK�$

&RPSOHPHQW &3/ 2QHV�&RPSOHPHQW�$FFXPXODWRU
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'HFLPDO�$GMXVW�$FFXPXODWRU '$$ &RUUHFWV�GHFLPDO�DGG�RU�VXEWUDFW

'HFUHPHQW�����ELW� '(&�HH HH���HH����

'HFUHPHQW����ELW� '(&�P P���P����

'LVDEOH�,QWHUUXSWV ', &OHDUV�,()��DQG�,()��IODJV

'HFUHPHQW��-XPS�LI�1RQ�=HUR '-1=�G 'HFUHPHQW�%��MXPS�LI�QRW�]HUR

(QDEOH�,QWHUUXSWV (, 6HWV�,()��DQG�,()��IODJV

([FKDQJH�$FFXPXODWRU�)ODJV (;�$)�$)
 ([FKDQJH�$)�ZLWK�WKHLU�DOWHUQDWHV

([FKDQJH�'(�DQG�+/ (;�'(�+/ '(���+/

([FKDQJH�ZLWK�7RS�RI�6WDFN (;��63��UU ([FKDQJH�UU�ZLWK�WRS�VWDFN�HQWU\

([FKDQJH�5HJLVWHU�%DQNV (;; ([FKDQJH�%&��'(��+/�ZLWK�DOWHUQDWHV

+DOW +$/7 +DOWV�SURFHVVRU�H[HFXWLRQ

,QWHUUXSW�0RGH ,0�Q 6HW�,17��LQWHUUXSW�PRGH�������RU��

,QSXW ,1�$��Q� ,QSXW�WR�$�IURP�SRUW��$�Q�

,QSXW ,1�U��&� ,QSXW�WR�5HJLVWHU�U�IURP�SRUW��&��RU��%&�

,QSXW�IURP�3DJH�� ,1��U��Q� ,QSXW�WR�5HJLVWHU�U�IURP�SRUW����Q�

,QFUHPHQW�����ELW� ,1&�HH HH���HH����

,QFUHPHQW����ELW� ,1&�P P���P����

,QSXW�DQG�'HFUHPHQW ,1' �+/����SRUW��&���+/���+/������%���%����

,QSXW��'HFUHPHQW��5HSHDW ,1'5 5HSHDW�,1'�XQWLO�%� ��

,QSXW�DQG�,QFUHPHQW ,1, �+/����SRUW��&���+/���+/������%���%����

,QSXW��,QFUHPHQW��5HSHDW ,1,5 5HSHDW�,1,�XQWLO�%� ��

-XPS�YLD�5HJLVWHU -3��UU� 3&����UU�

7DEOH���� �,QVWUXFWLRQ�6XPPDU\ �FRQWLQXHG�

1DPH $VVHPEOHU 'HVFULSWLRQ
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-XPS�&RQGLWLRQDOO\ -3�FF�PQ ,I�FF��3&���PQ

-XPS�5HODWLYH�&RQGLWLRQDOO\ -5�FF
�G ,I�FF¶��3&���3&���G

-XPS -3�PQ 3&���PQ

-XPS�5HODWLYH -5�G 3&���3&���G

/RDG�WR�0HPRU\����ELW� /'��DD��$ 6WRUH�$�DW��DD�

/RDG�WR�0HPRU\�����ELW� /'��PQ��HH 6WRUH�HH�DW��PQ�

/RDG�IURP�0HPRU\����ELW� /'�$��DD� /RDG�$�IURP��DD�

/RDG�IURP�5HJLVWHU�, /'�$�, $���,

/RDG�IURP�5HJLVWHU�5 /'�$�5 $���5

/RDG�,PPHGLDWH�����ELW� /'�HH�PQ /RDG�HH�ZLWK�LPPHGLDWH�YDOXH�PQ

/RDG�IURP�0HPRU\�����ELW� /'�HH��PQ� /RDG�HH�IURP��PQ�

/RDG�WR�5HJLVWHU�, /'�,�$ ,���$

/RDG�,PPHGLDWH����ELW� /'�P�Q /RDG�P�ZLWK�LPPHGLDWH�YDOXH�P

/RDG�IURP�5HJLVWHU����ELW� /'�P�U 6WRUH�U�WR�P

/RDG�WR�5HJLVWHU�5 /'�5�$ 5���$

/RDG�WR�5HJLVWHU����ELW� /'�U�V /RDG�U�IURP�V

/RDG�6WDFN�3RLQWHU /'�63�UU 63���UU

/RDG�DQG�'HFUHPHQW /'' �'(���+/���'(�'(����+/�+/����%&�%&��

/RDG��'HFUHPHQW��5HSHDW /''5 5HSHDW�/''�XQWLO�%&� ��

/RDG�DQG�,QFUHPHQW /', �'(���+/���'(�'(����+/�+/����%&�%&��

/RDG��,QFUHPHQW��5HSHDW /',5 5HSHDW�/',�XQWLO�%&� ��

0XOWLSO\ 0/7�VV VV���VV+�WLPHV�VV/

7DEOH���� �,QVWUXFWLRQ�6XPPDU\ �FRQWLQXHG�

1DPH $VVHPEOHU 'HVFULSWLRQ
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1HJDWH 1(* 7ZRV�FRPSOHPHQW�DFFXPXODWRU

1R�2SHUDWLRQ 123 'R�QRWKLQJ

,QFOXVLYH�2U 25�$�V $���$�RU�V

2XWSXW�DQG�'HFUHPHQW��SDJH��� 27'0 3RUW����&���+/���+/�+/����&�&����%�%��

2XWSXW��'HFUHPHQW��5HSHDW��SDJH�
��

27'05 5HSHDW�27'0�XQWLO�%� ��

2XWSXW��'HFUHPHQW��5HSHDW 27'5 5HSHDW�287'�XQWLO�%� ��

2XWSXW�DQG�,QFUHPHQW��SDJH��� 27,0 3RUW����&���+/���+/�+/����&�&����%�%��

2XWSXW��,QFUHPHQW��5HSHDW��SDJH�
��

27,05 5HSHDW�27,0�XQWLO�%� ��

2XWSXW��'HFUHPHQW��5HSHDW 27,5 5HSHDW�287,�XQWLO�%� ��

2XWSXW 287��&��U 3RUW��&��RU��%&�����U

2XWSXW 287��Q��$ 3RUW��Q����$

2XWSXW�WR�3DJH�� 287���Q��U 3RUW����Q�����U

2XWSXW�DQG�'HFUHPHQW 287' 3RUW��&���+/���+/�+/����%�%��

2XWSXW�DQG�,QFUHPHQW 287, 3RUW��&���+/���+/�+/����%�%��

3RS�IURP�6WDFN 323�SS SS����63���63���63��

3XVK�RQWR�6WDFN 386+�SS 63���63����63���SS

5HVHW�%LW 5(6�E�P %LW�E�RI�P����

5HWXUQ 5(7 3&����63�� 63���63��

5HWXUQ�&RQGLWLRQDOO\ 5(7�FF ,I�FF��^3&����63�� 63���63��`

5HWXUQ�IURP�,QWHUUXSW 5(7, $V�5(7��UHFRJQL]HG�E\�=���SHULSKHUDOV

5HWXUQ�IURP�10, 5(71 ,()����,()���3&����63�� 63���63��

7DEOH���� �,QVWUXFWLRQ�6XPPDU\ �FRQWLQXHG�

1DPH $VVHPEOHU 'HVFULSWLRQ
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5RWDWH�/HIW 5/�P 5RWDWH�P�/HIW�WKURXJK�FDUU\

5RWDWH�/HIW�$FFXPXODWRU 5/$ 5RWDWH�$�/HIW�WKURXJK�FDUU\

5RWDWH�/HIW�&LUFXODU 5/&�P 5RWDWH�P�/HIW�LQWR��QRW�WKUX��FDUU\

5RWDWH�/HIW�&LUFXODU�$FFXPXODWRU 5/&$ 5RWDWH�$�/HIW�LQWR��QRW�WKUX��FDUU\

5RWDWH�/HIW�'HFLPDO 5/' 5RWDWH�ELWV�����RI�$�/HIW�ZLWK��+/�

5RWDWH�5LJKW 55�P 5RWDWH�P�5LJKW�WKURXJK�FDUU\

5RWDWH�5LJKW�$FFXPXODWRU 55$ 5RWDWH�$�5LJKW�WKURXJK�FDUU\

5RWDWH�5LJKW�&LUFXODU 55&�P 5RWDWH�P�5LJKW�LQWR��QRW�WKUX��FDUU\

5RWDWH�5LJKW�&LUFXODU�
$FFXPXODWRU

55&$ 5RWDWH�$�5LJKW�LQWR��QRW�WKUX��FDUU\

5RWDWH�5LJKW�'HFLPDO 55' 5RWDWH�ELWV�����RI�$�5LJKW�ZLWK��+/�

5HVWDUW 567�S &$//�WR�IL[HG�ORFDWLRQ���+����+��������+

6XEWUDFW�ZLWK�&DUU\����ELW� 6%&�$�V $���$���V���FDUU\

6XEWUDFW�ZLWK�&DUU\�����ELW� 6%&�+/�VV +/���+/���VV���FDUU\

6HW�&DUU\�)ODJ 6&) &DUU\����

6HW�%LW 6(7�E�P %LW�E�RI�P����

6KLIW�/HIW�$ULWKPHWLF 6/$�P 6KLIW�P�OHIW�ZLWK�LQFRPLQJ��

6OHHS 6/3 'UDZV�OHVV�SRZHU�WKDQ�+DOW

6KLIW�5LJKW�$ULWKPHWLF 65$�P 6KLIW�P�5LJKW��UHSOLFDWLQJ�VLJQ�ELW

6KLIW�5LJKW�/RJLFDO 65/�P 6KLIW�P�5LJKW�ZLWK�LQFRPLQJ��

6XEWUDFW 68%�$�V $���$���V

7DEOH���� �,QVWUXFWLRQ�6XPPDU\ �FRQWLQXHG�

1DPH $VVHPEOHU 'HVFULSWLRQ
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7HVW 767�$�V 6HW�=�IODJ�SHU�$�DQG�V

7HVW�,�2 767,2�Q 6HW�=�IODJ�SHU�SRUW��&��DQG�Q

([FOXVLYH�2U ;25�$�V $���$�[RU�V

7DEOH���� �,QVWUXFWLRQ�6XPPDU\ �FRQWLQXHG�

1DPH $VVHPEOHU 'HVFULSWLRQ
80�����������
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$'&�$��6 $GG�ZLWK�&DUU\����%LW�
2SHUDWLRQ������

A � A + s + CY

)RUPDW

�

'HVFULSWLRQ

7KH�s�RSHUDQG�DQG�WKH�&�)ODJ�DUH�DGGHG�WR�WKH�FRQWHQWV�RI�WKH�
$FFXPXODWRU��A���7KH�UHVXOW�LV�VWRUHG�LQ�A��DQG�WKH�IODJV�DUH�VHW�DV�
GHVFULEHG�EHORZ��7KH�s�FDQ�EH�DQ\�RI�D�5HJLVWHU�r��DQ�LPPHGLDWH�YDOXH�n�
LQ�WKH�LQVWUXFWLRQ��D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�FRQWHQWV�RI�5HJLVWHU�
SDLU�HL��RU�D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�VXP�RI�WKH�FRQWHQWV�RI�DQ�

G

G

� � � � � � � �

� � � � � � � �

)'

�(

� � � � � � � � �(

� � � � �

� � � � � � � �

� � � � � � � �

''

�(

$'&�$���+/�

$'&�$���,;�G�

$'&�$��U

$'&�$���,<�G�

U

Q

� � � � � � � � &($'&�$��Q
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LQGH[�5HJLVWHU�IX�RU�IY�DQG�D�VLJQHG���ELW�GLVSODFHPHQW�d���,Q�WKH�UHJLVWHU�
IRUP��r�VHOHFWV�WKH�VRXUFH�UHJLVWHU�DV�IROORZV�

7LPLQJ

5HJLVWHU +H[�9DOXH��U��

% ���

& ���

' ���

( ���

+ ���

/ ���

$ ���

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

$'&�$��U � � ��������LQW�

$'&�$��Q � �������� ��������

$'&�$���+/� � �������� ��������

$'&�$���,;�G� � ���������������LQW��F��� ���������������LQW����

$'&�$���,<�G� � ���������������LQW���� ���������������LQW����
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$'&�$��6 $GG�ZLWK�&DUU\����%LW�
)ODJV

([DPSOH

7KH�$FFXPXODWRU�YDOXH�LV�1��7KH�&�)ODJ�LV�VHW��7KH�5HJLVWHU�SDLU�HL�YDOXH�
LV�6666H��DQG�DGGUHVV�6666H�YDOXH�LV�1.�$W ADC A��(HL)��WKH�
$FFXPXODWRU�YDOXH�LV�27H�

)ODJV 'HVFULSWLRQ

6 6HW�ZKHQ�WKH�UHVXOW�LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�ZKHQ�WKH�UHVXOW�LV����UHVHW�RWKHUZLVH

+ 6HW�ZKHQ�D�&DUU\�RFFXUV�IURP�%LW����UHVHW�RWKHUZLVH

3�9 6HW�ZKHQ�DQ�2YHUIORZ�RFFXUV��UHVHW�RWKHUZLVH

1 5HVHW

& 6HW�ZKHQ�D�&DUU\�RFFXUV�IURP�%LW����UHVHW�RWKHUZLVH
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2SHUDWLRQ������

HL���HL + ss + CY

)RUPDW

�

'HVFULSWLRQ

7KH�FRQWHQWV�RI�5HJLVWHU�SDLU�ss��DQ\�RI�5HJLVWHU�SDLUV�BC��DE��HL��RU�SP��DQG�WKH�
&�)ODJ�DUH�DGGHG�WR�WKH�FRQWHQWV�RI�5HJLVWHU�SDLU�HL��WKH�UHVXOW�LV�VWRUHG�LQ�HL��DQG�
WKH�IODJV�DUH�VHW�DV�GHVFULEHG�EHORZ��2SHUDQG�ss�LV�VSHFLILHG�DV�IROORZV�LQ�WKH�
DVVHPEOHG�REMHFW�FRGH�

7LPLQJ�

5HJLVWHU�3DLU +H[�9DOXH��VV�

%& ��

'( ��

+/ ��

63 ��

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� ������������LQW� ������������LQW�

� � � � � � � �

� � V V � � � �
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$'&�+/��66 $GG�ZLWK�&DUU\�����%LW�
)ODJV

([DPSOH

5HJLVWHU�SDLU�BC�YDOXH�LV�2222H��5HJLVWHU�SDLU�HL�YDOXH�LV�5437H�DQG�WKH�&�)ODJ�
LV�VHW��$W�ADC HL,�BC��WKH�YDOXH�RI�HL�LV�765AH�

)ODJV 'HVFULSWLRQ

6 6HW�ZKHQ�WKH�UHVXOW�LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�ZKHQ�WKH�UHVXOW�LV����UHVHW�RWKHUZLVH

5 6HW�ZKHQ�D�&DUU\�RXW�RI�%LW����RFFXUV��UHVHW�RWKHUZLVH

3�9 6HW�ZKHQ�DQ�2YHUIORZ�RFFXUV��UHVHW�RWKHUZLVH

1 5HVHW

& 6HW�ZKHQ�D�&DUU\�IURP�%LW����RFFXUV��UHVHW�RWKHUZLVH
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2SHUDWLRQ�����������

A���A + s

)RUPDW

�

'HVFULSWLRQ

7KH�s�RSHUDQG�LV�DGGHG�WR�WKH�YDOXH�LQ�WKH�$FFXPXODWRU��A���WKH�UHVXOW�LV�
VWRUHG�LQ�A��DQG�WKH�IODJV�DUH�VHW�DV�GHVFULEHG�EHORZ��7KH�s�FDQ�EH�DQ\�RI�D�
5HJLVWHU�r��DQ�LPPHGLDWH�YDOXH�n�LQ�WKH�LQVWUXFWLRQ��D�PHPRU\�ORFDWLRQ�
VHOHFWHG�E\�WKH�FRQWHQWV�RI�5HJLVWHU�SDLU�HL��RU�D�PHPRU\�ORFDWLRQ�
VHOHFWHG�E\�WKH�VXP�RI�WKH�FRQWHQWV�RI�DQ�LQGH[�5HJLVWHU�IX�RU�IY�DQG�D�

G

G

U

Q
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$''�$���+/�

$''�$�U

$''�$��Q
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� � � � � � � �
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$''�$���,;�G�

$''�$���,<�G�
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$''�$�6 $GG����%LW�
VLJQHG���ELW�GLVSODFHPHQW�d��,Q�WKH�UHJLVWHU�IRUP��r�VHOHFWV�D�VRXUFH�
UHJLVWHU�DV�IROORZV��
�

7LPLQJ�

)ODJV

5HJLVWHU +H[�9DOXH��U�

% ���

& ���

' ���

( ���

+ ���

/ ���

$ ���

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

$'' $�U � � ��������LQW�

$'' $�Q � �������� ��������

$'' $��+/� � �������� ��������

$'' $��,;�G� � ���������������LQW���� ���������������LQW����

$'' $��,<�G� � ���������������LQW���� ���������������LQW����

)ODJ 'HVFULSWLRQ

6� 6HW�LI�WKH�UHVXOW�LV�1HJDWLYH��UHVHW�RWKHUZLVH

=� 6HW�LI�WKH�UHVXOW�LV����UHVHW�RWKHUZLVH

+ 6HW�LI�D�&DUU\�IURP�%LW���RFFXUV��UHVHW�RWKHUZLVH

3�9 6HW�LI�DQ�2YHUIORZ�RFFXUV��UHVHW�RWKHUZLVH
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([DPSOH

7KH�$FFXPXODWRU��A��YDOXH�LV�11H��7KH�,QGH[�5HJLVWHU�IY�YDOXH�LV�1000H��
DQG�PHPRU\�ORFDWLRQ�1005H�YDOXH�LV�22H��$W�ADD�A,�(IY�+�5)��WKH�YDOXH�
RI�A�LV�33H��DQG�WKH�6��=��+��3�9��DQG�&�IODJV�DOO�UHVHW�WR�0�

1� 5HVHW

&� 6HW�LI�D�&DUU\�IURP�%LW���RFFXUV��UHVHW�RWKHUZLVH
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$''�55�77 &DOO�6XEURXWLQH�&RQGLWLRQDOO\
2SHUDWLRQ�������

rr � rr + tt

)RUPDW

�

'HVFULSWLRQ

7KH�FRQWHQWV�RI����ELW�5HJLVWHU�tt�DUH�DGGHG�WR�WKH�FRQWHQWV�RI����ELW�
5HJLVWHU�rr��WKH�UHVXOW�LV�VWRUHG�LQ�rr��DQG�WKH�C�)ODJ�LQGLFDWHV�D�&DUU\�RXW��
7KH�GHVWLQDWLRQ�5HJLVWHU�rr�FDQ�EH�5HJLVWHU�SDLU�HL�RU�DQ�LQGH[�5HJLVWHU�
IX�RU�IY��7KH�VRXUFH�5HJLVWHU�tt�LV�HQFRGHG�DV�IROORZV�

5HJLVWHU +H[�9DOXH��WW�

%& ��

'( ��

6DPH�DV�UU��+/��,;��RU�,<� ��

63 ��

$''�,;��WW

� � W W � � � �$''�+/��WW

$''�,<��WW
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&DOO�6XEURXWLQH�&RQGLWLRQDOO\ $''�55�77
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7LPLQJ

)ODJV

([DPSOH

7KH�5HJLVWHU�SDLU�BC�YDOXH�LV�0102H��7KH�IX�YDOXH�LV�1234H��$W�ADD 
IX, BC��WKH�IX�YDOXH�LV�1336H��DQG�WKH�&�)ODJ�LV�FOHDUHG�WR�0�

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

$'' +/��WW � ���������LQW� ��������LQW�

$'' ,;��WW � ������������LQW� ������������LQW�

$'' ,<��WW � ������������LQW� ������������LQW�

)ODJV 'HVFULSWLRQ

6 1RW�DIIHFWHG

= 1RW�DIIHFWHG

+ 6HW�LI�D�&DUU\�RXW�RI�%LW����RFFXUV��UHVHW�RWKHUZLVH

3�9 1RW�DIIHFWHG

1 5HVHW

& 6HW�LI�D�&DUU\�RXW�RI�%LW����RFFXUV��UHVHW�RWKHUZLVH
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$1'�$�6 /RJLFDO�$QG
2SHUDWLRQ������������

A ��A and s

)RUPDW

�

'HVFULSWLRQ

7KH�s�RSHUDQG�DQG�WKH�YDOXH�LQ�WKH�$FFXPXODWRU��A��DUH�FRPELQHG�XVLQJ�D�
ORJLFDO�AND�TXDQWLI\��7KH�UHVXOW�LV�VWRUHG�LQ�A��DQG�WKH�IODJV�DUH�VHW�DV�
GHVFULEHG�EHORZ��7KH�s�FDQ�EH�DQ\�RI�D�5HJLVWHU�r��DQ�LPPHGLDWH�YDOXH�n�
LQ�WKH�LQVWUXFWLRQ��D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�FRQWHQWV�RI�5HJLVWHU�
SDLU�HL��RU�D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�VXP�RI�WKH�FRQWHQWV�RI�DQ�

� � � � � � � � (�

� � � � � � � � $�

� � � � �

� � � � � � � �

� � � � � � � �

''

$�

$1'�$���+/�

$1'�$���,;�G�

$1'�$��U

$1'�$��Q

U

Q

G

� � � � � � � �

� � � � � � � �

)'

$�

$1'�$���,<�G�

G

80�����������



/RJLFDO�$QG $1'�$�6

=������=�����
8VHU�0DQXDO

���
LQGH[�5HJLVWHU�IX�RU�IY�DQG�D�VLJQHG���ELW�GLVSODFHPHQW�d��,Q�WKH�UHJLVWHU�
IRUP��r�VHOHFWV�D�VRXUFH�UHJLVWHU�DV�IROORZV�

7LPLQJ

)ODJV

5HJLVWHU +H[�9DOXH��U�

% ���

& ���

' ���

( ���

+ ���

/ ���

$ ���

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =���[�6WDWHV

$1'�$��U � � ���������LQW�

$1'�$��Q � �������� ��������

$1'�$���+/� � �������� ��������

$1'�$���,;�G� � ���������������LQW���� ���������������LQW����

$1'�$���,;�G� � ���������������LQW���� ���������������LQW����

)ODJV 'HVFULSWLRQ

6 6HW�LI�WKH�UHVXOW�LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�WKH�UHVXOW�LV����UHVHW�RWKHUZLVH

+ 6HW

3�9 6HW�LI�UHVXOWLQJ�SDULW\�LV�(YHQ��UHVHW�RWKHUZLVH
80�����������



=������=�����
8VHU�0DQXDO

���

$1'�$�6 /RJLFDO�$QG
([DPSOH

7KH�B�UHJLVWHU�YDOXH�LV�7BH��7KH�$FFXPXODWRU�YDOXH�LV�C3H��$W�AND A, 
B��WKH�$FFXPXODWRU�YDOXH�LV�43H�

1 5HVHW�

& 5HVHW

)ODJV 'HVFULSWLRQ
80�����������



%LW�7HVW %,7�%�0

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ���������

Z flag���NOT (bit b of m)

)RUPDW

�

'HVFULSWLRQ

7KH�=�IODJ�LV�VHW�LI�%LW�b�RI�RSHUDQG�m�LV�0��RU�FOHDUHG�LI�WKH�%LW�LV�1��7KH�b�FDQ�EH�
0 IRU�WKH�OHDVW�VLJQLILFDQW�ELW�WKURXJK�%LW����7KH�m�FDQ�EH�D�5HJLVWHU�r��D�PHPRU\�

G

E

� � � � � � � �

� � � � � � � �

''

&%

� � � � � � � � &%%,7�E��U

%,7�E���,;�G�

� �

E

� � � � � � � �

� � � � �

� � � � � � � �

&%

)'

� � � � �

%,7�E���,<�G�

G

E U

� � � � � � � � &%%,7�E���+/�

� � � � �E

E

80�����������



=������=�����
8VHU�0DQXDO

���

%,7�%�0 %LW�7HVW
ORFDWLRQ�VHOHFWHG�E\�WKH�FRQWHQWV�RI�5HJLVWHU�SDLU�HL��RU�D�PHPRU\�ORFDWLRQ�
VHOHFWHG�E\�WKH�VXP�RI�WKH�FRQWHQWV�RI�DQ�LQGH[�5HJLVWHU�IX�RU�IY�DQG�D�VLJQHG���
ELW�GLVSODFHPHQW�d��,Q�WKH�UHJLVWHU�IRUP��r�VHOHFWV�WKH�UHJLVWHU�DV�IROORZV�

7LPLQJ�

)ODJV

5HJLVWHU +H[�9DOXH��U�

% ���

& ���

' ���

( ���

+ ���

/ ���

$ ���

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

%,7 E��U � �������� ��������

%,7 E���+/� � ������������ �����������

%,7 E���,;�G� � ������������������ ������������������

%,7 E���,<�G� � ������������������ ������������������

)ODJV 'HVFULSWLRQ

6 8QNQRZQ

= 6HW�LI�WKH�VSHFLILHG�%LW�LV����UHVHW�RWKHUZLVH

+ 6HW

3�9 8QNQRZQ
80�����������



%LW�7HVW %,7�%�0

=������=�����
8VHU�0DQXDO

���
([DPSOH

7KH�IY�YDOXH�LV�1000H��7KH�PHPRU\�ORFDWLRQ�0FF0H�YDOXH�LV�BFH��$W�
%,7����(IY�-�16)��WKH�=�IODJ�LV�VHW�WR�1��)RU�DQ\�RI�WKH�RWKHU�VHYHQ�ELWV�LQ�
WKH�E\WH��WKH�=�IODJ�LV�FOHDUHG�WR�0�

1 5HVHW

& 1RW�DIIHFWHG
80�����������



=������=�����
8VHU�0DQXDO

���

&$//�&&�01 &DOO�6XEURXWLQH�&RQGLWLRQDOO\
2SHUDWLRQ�������

IF cc true: (SP-1)�� PCH, (SP-2)���PCL, SP���SP-2, PC���mn�

)RUPDW

�

7KH�n�YDOXH�LQ�WKH�DVVHPEOHG�REMHFW�FRGH�DERYH�LV�WKH�OHVV�
VLJQLILFDQW�E\WH�RI�WKH���E\WH�PHPRU\�DGGUHVV�

'HVFULSWLRQ

,I�FRQGLWLRQ�cc�LV�7UXH��WKLV�LQVWUXFWLRQ�SXVKHV�WKH�FXUUHQW�FRQWHQWV�RI�WKH�
PC�WR�WKH�WRS�RI�WKH�VWDFN��WKHQ�ORDGV�WKH�YDOXH�mn�WR�PC��SRLQWLQJ�WR�WKH�
DGGUHVV�LQ�PHPRU\�ZKHUH�WKH�ILUVW�RSFRGH�RI�D�VXEURXWLQH�LV�IHWFKHG���$W�
WKH�HQG�RI�WKH�VXEURXWLQH��D�RET�LQVWUXFWLRQ�FDQ�EH�XVHG�WR�UHWXUQ�WR�WKH�
RULJLQDO�SURJUDP�IORZ�E\�SRSSLQJ�WKH�WRS�RI�WKH�VWDFN�EDFN�WR�PC���,I�
FRQGLWLRQ�cc�LV�)DOVH��WKH�PC�LV�LQFUHPHQWHG�DV�XVXDO��DQG�WKH�SURJUDP�
FRQWLQXHV�ZLWK�WKH�QH[W�VHTXHQWLDO�LQVWUXFWLRQ��7KH�VWDFN�SXVK�LV�
DFFRPSOLVKHG�E\�ILUVW�GHFUHPHQWLQJ�WKH�FXUUHQW�FRQWHQWV�RI�WKH�SP��ORDGLQJ�
WKH�KLJK�RUGHU�E\WH�RI�WKH�PC�FRQWHQWV�WR�WKH�PHPRU\�DGGUHVV�QRZ�SRLQWHG�
WR�E\�SP��WKHQ�GHFUHPHQWLQJ�SP�DJDLQ��DQG�ORDGLQJ�WKH�ORZ�RUGHU�E\WH�RI�
WKH�PC�FRQWHQWV�WR�WKH�WRS�RI�WKH�VWDFN��%HFDXVH�WKLV�LV�D���E\WH�LQVWUXFWLRQ��
WKH�PC�LV�LQFUHPHQWHG�E\�WKUHH�EHIRUH�WKH�SXVK�LV�H[HFXWHG��&RQGLWLRQ�cc�

� � � � �

P

Q

FF

1RWH�
80�����������



&DOO�6XEURXWLQH�&RQGLWLRQDOO\ &$//�&&�01

=������=�����
8VHU�0DQXDO

���

V

W�����

V

LV�SURJUDPPHG�DV�RQH�RI�HLJKW�YDOXHV�WKDW�FRUUHVSRQG�WR�FRQGLWLRQ�ELWV�LQ�
WKH�)ODJ�5HJLVWHU��7KHVH�DUH�GHILQHG�LQ�WKH�WDEOH�EHORZ�

7LPLQJ

,I�cc�LV�7UXH�

,I�cc�LV�)DOVH�

([DPSOH

7KH�&�)ODJ�LV�UHVHW��7KH�YDOXH�RI�WKH�PC�LV�1A��7KH�YDOXH�RI�WKH�SP�LV�
3002H��DQG�WKH�LQVWUXFWLRQ�CALL NC, 2135H��LV�ORFDWHG�LQ�1A47H�
WKURXJK�1A49H��$W�CALL��WKH�YDOXH�RI�PHPRU\�DGGUHVV�3001H�LV�1AH��

+H[�9DOXH��FF� &RQGLWLRQ 5HOHYDQW�)ODJ

��� 1=���1RQ]HUR =

��� =���� =

��� 1&���1R�&DUU\ &

��� &���&DUU\ &

��� 32���3DULW\�2GG 3�9

��� 3(���3DULW\�(YHQ 3�9

��� 3���6LJQ�3RVLWLYH 6

��� 0���6LJQ�1HJDWLYH 6

=���0�&\FOHV =���7�6WDWHV =���[�0�&\FOHV =���[�7�6WDWH

� ������������������ � ���������������LQ
��

=���0�&\FOHV =���7�6WDWHV =���[�0�&\FOHV =���[�7�6WDWH

� ������������ � ��������
80�����������



=������=�����
8VHU�0DQXDO

���

&$//�&&�01 &DOO�6XEURXWLQH�&RQGLWLRQDOO\
7KH�YDOXH�RI�DGGUHVV�3000H�LV�4AH��7KH�YDOXH�RI�WKH�SP�LV�3000H��DQG�WKH�
YDOXH�RI�WKH�PC�LV�2135H��SRLQWLQJ�WR�WKH�DGGUHVV�RI�WKH�ILUVW�RSFRGH�RI�WKH�
VXEURXWLQH�H[HFXWHG�
80�����������



&DOO�6XEURXWLQH &$//�01

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ�������

(SP-1) � PCH,�(SP-2) ��PCL,�SP ��(SP)-2,�PC��� mn

)RUPDW

�

7KH�n�YDOXH�LQ�WKH�DVVHPEOHG�REMHFW�FRGH�DERYH�LV�WKH�OHVV�
VLJQLILFDQW�E\WH�RI�WKH���E\WH�PHPRU\�DGGUHVV�

'HVFULSWLRQ

7KH�FXUUHQW�YDOXH�RI�WKH�PC�LV�SXVKHG�WR�WKH�WRS�RI�WKH�VWDFN��7KH�YDOXH�mn�
LV�WKHQ�ORDGHG�WR�WKH�PC�SRLQWLQJ�WR�WKH�DGGUHVV�LQ�PHPRU\�ZKHUH�WKH�ILUVW�
RSFRGH�RI�D�VXEURXWLQH�LV�IHWFKHG���$W�WKH�HQG�RI�WKH�VXEURXWLQH��D�RET�
LQVWUXFWLRQ�FDQ�EH�XVHG�WR�UHWXUQ�WR�WKH�RULJLQDO�SURJUDP�IORZ�E\�SRSSLQJ�
WKH�WRS�RI�WKH�VWDFN�EDFN�WR�WKH�PC���7KH�PUSH�LV�DFFRPSOLVKHG�E\�ILUVW�
GHFUHPHQWLQJ�WKH�FXUUHQW�YDOXH�RI�WKH�SP��ORDGLQJ�WKH�KLJK�RUGHU�E\WH�RI�
WKH�PC�YDOXH�WR�WKH�PHPRU\�DGGUHVV�QRZ�SRLQWHG�WR�E\�WKH�SP��WKHQ�
GHFUHPHQWLQJ�SP�DJDLQ��DQG�ORDGLQJ�WKH�ORZ�RUGHU�E\WH�RI�WKH�PC�YDOXH�WR�
WKH�WRS�RI�VWDFN��%HFDXVH�WKLV�LV�D���E\WH�LQVWUXFWLRQ��WKH�PC�LQFUHPHQWV�E\�
��EHIRUH�WKH�PUSH�LV�H[HFXWHG�

7LPLQJ

0�&\FOHV =���7�6WDWHV =���[�7�6WDWHV

� ������������������ ���������������LQW�������

� � � � � � � � &'

P

Q

1RWH�
80�����������



=������=�����
8VHU�0DQXDO

���

&$//�01 &DOO�6XEURXWLQH
([DPSOH

7KH�YDOXH�RI�WKH�PC�LV�1A47H��7KH�YDOXH�RI�WKH�SP�LV�3002H��DQG�WKH�
LQVWUXFWLRQ�CALL 2135H�LV�ORFDWHG�DW�DGGUHVVHV�1A47H�WKURXJK�1A49H��
$IWHU�WKH�H[HFXWLRQ��WKH�YDOXH�RI�PHPRU\�DGGUHVV�3001H�LV�1AH��7KH�
YDOXH�RI�DGGUHVV�3000H�LV�4AH��7KH�YDOXH�RI�WKH�SP�LV�3000H��DQG�WKH�
YDOXH�RI�WKH�PC�LV�2135H��SRLQWLQJ�WR�WKH�DGGUHVV�RI�WKH�ILUVW�RSFRGH�RI�WKH�
VXEURXWLQH�WR�EH�H[HFXWHG�
80�����������



&RPSOHPHQW�&DUU\�)ODJ &&)

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ������

CY�� /CY�

)RUPDW

�

'HVFULSWLRQ

7KH�&DUU\�)ODJ�LV�LQYHUWHG�

7LPLQJ

)ODJV

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� � �

)ODJV 'HVFULSWLRQ

6 1RW�DIIHFWHG

= 1RW�DIIHFWHG

+ 3UHYLRXV�&DUU\�LV�FRSLHG

3�9 1RW�DIIHFWHG

1 5HVHW

& &RPSOHPHQWHG��LQYHUWHG�

� � � � � � � � �)
80�����������



=������=�����
8VHU�0DQXDO

���

&3�$�6 &RPSDUH
2SHUDWLRQ������

A - s

)RUPDW

�

'HVFULSWLRQ

7KH�RSHUDQG�s�LV�VXEWUDFWHG�IURP�WKH�YDOXH�RI�WKH�$FFXPXODWRU��A���WKH�
UHVXOW�LV�GLVFDUGHG�DQG�A�LV�QRW�DIIHFWHG��EXW�WKH�UHVXOW�LV�LQGLFDWHG�LQ�WKH�
IODJV��ZKLFK�DUH�VHW�DV�GHVFULEHG�EHORZ��7KH�s�FDQ�EH�DQ\�RI�D�5HJLVWHU�r��
DQ�LPPHGLDWH�YDOXH�n�LQ�WKH�LQVWUXFWLRQ��D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�

G

G

Q

� � � � � � � �

� � � � � � � �

)'

%(

� � � � � � � � )(

� � � � � � � � %(

� � � � �

� � � � � � � �

� � � � � � � �

''

%(

&3�$���+/�

&3�$���,;�G�

&3�$�U

&3�$��Q

&3�$���,<�G�

U
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=������=�����
8VHU�0DQXDO

���
WKH�YDOXH�RI�5HJLVWHU�SDLU�HL��RU�D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�VXP�RI�
WKH�YDOXH�RI�DQ�LQGH[�5HJLVWHU�IX�RU�IY�DQG�D�VLJQHG���ELW�GLVSODFHPHQW�d��
,Q�WKH�UHJLVWHU�IRUP��r�VHOHFWV�D�VRXUFH�UHJLVWHU�DV�IROORZV�
�

7LPLQJ�

)ODJV�

5HJLVWHU +H[�9DOXH��U�

% ���

& ���

' ���

( ���

+ ���

/ ���

$ ���

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

&3�$��U � � ���������LQW�

&3�$��Q � �������� ��������

&3�$���+/� � �������� ��������

&3�$���,;�G� � ���������������LQW���� ���������������LQW����

&3�$��,<�G� � ���������������LQW���� ���������������LQW����

)ODJV 'HVFULSWLRQ

6 6HW�LI�WKH�UHVXOW�LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�WKH�UHVXOW�LV����UHVHW�RWKHUZLVH

+ 6HW�LI�%RUURZ�IURP�%LW����UHVHW�RWKHUZLVH

3�9 6HW�LI�DQ�2YHUIORZ�RFFXUV��UHVHW�RWKHUZLVH
80�����������



=������=�����
8VHU�0DQXDO

���

&3�$�6 &RPSDUH
([DPSOH

7KH�$FFXPXODWRU�YDOXH�LV�63H��7KH�5HJLVWHU�SDLU�HL�YDOXH�LV�6000H��
0HPRU\�ORFDWLRQ�6000H�YDOXH�LV�60H��7KH�LQVWUXFWLRQ�CP A,�(HL)�
UHVXOWV�LQ�WKH�IROORZLQJ�IODJ�VHWWLQJV��

1 6HW�

& 6HW�LI�%RUURZ��UHVHW�RWKHUZLVH

)ODJV 'HVFULSWLRQ

6 6HW�LI�WKH�UHVXOW�LV�1HJDWLYH��UHVHW�RWKHUZLVH
80�����������



&RPSDUH�DQG�'HFUHPHQW &3'

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ������

A -(HL), HL���HL -1, BC ��BC -1

)RUPDW

�

'HVFULSWLRQ

7KH�YDOXH�RI�WKH�PHPRU\�ORFDWLRQ�DGGUHVVHG�E\�HL�LV�FRPSDUHG�ZLWK�WKH�
YDOXH�RI�WKH�$FFXPXODWRU��,I�WKH�E\WHV�DUH�HTXDO��WKH�=�IODJ�LV�VHW��HL�DQG�
WKH�%\WH�&RXQWHU��5HJLVWHU�SDLU�BC��DUH�GHFUHPHQWHG��DQG�WKH�3�9�)ODJ�LV�
VHW�WR�LQGLFDWH�LI�BC�KDV�EHHQ�GHFUHPHQWHG�WR�0�

7LPLQJ�

)ODJV�

0�&\FOHV =���7�6WDWHV =���[�7�6WDWHV

� ���������������LQW� ���������������LQW�

)ODJV 'HVFULSWLRQ

6 6HW�LI�$��+/��LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�$�LV��+/���UHVHW�RWKHUZLVH

+ 6HW�LI�%RUURZ�IURP�%LW����UHVHW�RWKHUZLVH

3�9 5HVHW�LI�%&�LV�������VHW�RWKHUZLVH

1 6HW�

& 1RW�$IIHFWHG

� � � � � � � �

� � � � � � � �

('

$�
80�����������



=������=�����
8VHU�0DQXDO

���

&3' &RPSDUH�DQG�'HFUHPHQW
([DPSOH

7KH�5HJLVWHU�SDLU�HL�YDOXH�LV�1111H��7KH�PHPRU\�ORFDWLRQ�1111H�LV�3BH��
7KH�$FFXPXODWRU�LV�3BH��DQG�BC�LV�0001H��$W�CPD��WKH�YDOXH�RI�BC�LV�
0000��7KH�YDOXH�RI�HL�LV�1110H��7KH�=�IODJ�LV�VHW��DQG�WKH�3�9�)ODJ�
UHVHWV��7KHUH�LV�QR�HIIHFW�RQ�WKH�YDOXH�RI�WKH�$FFXPXODWRU�RU�DGGUHVV�
1111H�
80�����������



&RPSDUH��'HFUHPHQW��5HSHDW &3'5

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ�������

A-(HL),�HL����HL�-1, BC����BC -1, repeat if no match and�BC�
nonzero

)RUPDW

�

'HVFULSWLRQ

7KH�YDOXH�RI�WKH�PHPRU\�ORFDWLRQ�DGGUHVVHG�E\�HL�LV�FRPSDUHG�ZLWK�WKH�
YDOXH�RI�WKH�$FFXPXODWRU��,I�WKH�E\WHV�DUH�HTXDO��WKH�=�IODJ�LV�VHW��7KH�HL�
DQG�BC��%\WH�&RXQWHU��5HJLVWHU�SDLUV�DUH�GHFUHPHQWHG��DQG�WKH�3�9�)ODJ�
LV�VHW�WR�LQGLFDWH�LI�BC�KDV�EHHQ�GHFUHPHQWHG�WR�0��,I�GHFUHPHQWLQJ�FDXVHV�
WKH�BC�WR�JR�WR�0�RU�LI�A�LV�HL��WKH�LQVWUXFWLRQ�LV�WHUPLQDWHG��,I�BC�LV�QRW�0�
DQG�A�LV�QRW�HL��WKH�LQVWUXFWLRQ�LV�UHSHDWHG��,QWHUUXSWV�DUH�UHFRJQL]HG�DQG�
UHIUHVK�F\FOHV�PD\�EH�H[HFXWHG�DIWHU�HDFK�GDWD�WUDQVIHU��,I�BC�LV�VHW�WR�0�
SULRU�WR�LQVWUXFWLRQ�H[HFXWLRQ��WKH�LQVWUXFWLRQ�ORRSV�WKURXJK����.%�LI�QR�
PDWFK�LV�IRXQG�

7LPLQJ

)RU�HDFK�UHSHWLWLRQ�ZLWK�BC�LV�QRW�0�DQG�A�LV�QRW�HL�

:KHUH�BC�LV�0 RU�A�LV��HL��

0�&\FOHV =���7�6WDWHV =���[�7�6WDWHV

� ����������������LQW� ���������������LQW�

� � � � � � � �

� � � � � � � �

('

%�
80�����������



=������=�����
8VHU�0DQXDO

���

&3'5 &RPSDUH��'HFUHPHQW��5HSHDW
)ODJV

([DPSOH

7KH�5HJLVWHU�SDLU�HL�YDOXH�LV�1118H��7KH�$FFXPXODWRU�YDOXH�LV�F3H��7KH�
5HJLVWHU�SDLU�BC�YDOXH�LV�0007H��DQG�PHPRU\�ORFDWLRQV�YDOXHV�DUH��

$W�CPDR��WKH�YDOXH�RI�HL�LV�1115H��7KH�YDOXH�RI�5HJLVWHU�SDLU�BC�LV�
0004H��DQG�WKH�3�9�DQG�=�IODJV�DUH�ERWK�VHW�WR�1�

0�&\FOHV =���7�6WDWHV =���[�7�6WDWHV

� ���������������LQW� ���������������LQW�

)ODJV 'HVFULSWLRQ

6 6HW�LI�$��+/��LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�$�LV��+/���UHVHW�RWKHUZLVH

+ 6HW�LI�D�%RUURZ�IURP�%LW���RFFXUV��UHVHW�RWKHUZLVH

3�9 5HVHW�����LI�%&�LV�������VHW�RWKHUZLVH

1 6HW

& 1RW�DIIHFWHG

/RFDWLRQ 9DOXH

����+ ��+

����+ ��+

����+ )�+
80�����������



&RPSDUH�DQG�,QFUHPHQW &3,

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ������

�A- (HL), HL��� HL +1, BC ��BC -1

)RUPDW

�

'HVFULSWLRQ

7KH�YDOXH�RI�WKH�PHPRU\�ORFDWLRQ�DGGUHVVHG�E\�WKH�HL�5HJLVWHU�LV�
FRPSDUHG�ZLWK�WKH�YDOXH�RI�WKH $FFXPXODWRU��,I�WKH�E\WHV�DUH�HTXDO��WKH�=�
IODJ�LV�VHW��7KHQ�HL�LV�LQFUHPHQWHG��WKH�%\WH�&RXQWHU��5HJLVWHU�SDLU�BC��LV�
GHFUHPHQWHG��DQG�WKH�3�9�%LW�LV�VHW�WR�LQGLFDWH�LI�BC�KDV�GHFUHPHQWHG�WR�0�

7LPLQJ�

)ODJV

0�&\FOHV =���7�6WDWHV =���[�7�6WDWHV

� ���������������LQW� ���������������LQW�

)ODJV 'HVFULSWLRQ

6 6HW�LI�$��+/��LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�$�LV��+/���UHVHW�RWKHUZLVH

+ 6HW�LI�D�%RUURZ�IURP�%LW���RFFXUV��UHVHW�RWKHUZLVH

3�9 5HVHW�LI�%&�LV�������VHW�RWKHUZLVH

1 6HW

& 1RW�DIIHFWHG

� � � � � � � �

� � � � � � � �

('

$�
80�����������



=������=�����
8VHU�0DQXDO

���

&3, &RPSDUH�DQG�,QFUHPHQW
([DPSOH

7KH�5HJLVWHU�SDLU�HL�YDOXH�LV�1111H��7KH�PHPRU\�ORFDWLRQ�1111H�YDOXH�
LV�3BH��7KH�$FFXPXODWRU�YDOXH�LV�3BH��DQG�5HJLVWHU�SDLU�BC�YDOXH�LV�
0001H��$W�CPI,�WKH�BC�YDOXH�LV�0000H��7KH�5HJLVWHU�SDLU�HL�YDOXH�LV�
1112H��7KH�=�IODJ�LV�VHW��DQG WKH�3�9�)ODJ�UHVHWV�WR�0��1HLWKHU�WKH�
$FFXPXODWRU�RU�PHPRU\�ORFDWLRQ�1111H�DUH DIIHFWHG�
80�����������



&RPSDUH��,QFUHPHQW��5HSHDW &3,5

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ������

A-(HL), HL���HL+1, BC���BC-1, repeat if no match and BC 
nonzero

)RUPDW

�

'HVFULSWLRQ

7KH�YDOXH�RI�WKH�PHPRU\�ORFDWLRQ�DGGUHVVHG�E\�HL�LV�FRPSDUHG�ZLWK�WKH�
YDOXH�RI�WKH�$FFXPXODWRU��,I�WKH�E\WHV�DUH�HTXDO��WKH�=�IODJ�LV�VHW��HL�LV�
LQFUHPHQWHG�DQG�WKH�%\WH�&RXQWHU��5HJLVWHU�SDLU�BC��LV�GHFUHPHQWHG��7KH�
3�9�)ODJ�LV�VHW�WR�LQGLFDWH�LI�BC�KDV�EHHQ�GHFUHPHQWHG�WR�0��,I�
GHFUHPHQWLQJ�FDXVHV�WKH�BC�WR�JR�WR�0�RU�LI�A�LV�HL��WKH�LQVWUXFWLRQ�LV�
WHUPLQDWHG��,I�BC�LV�QRW�0�DQG�A�LV�QRW�HL��WKH�LQVWUXFWLRQ�LV�UHSHDWHG��
,QWHUUXSWV�DUH�UHFRJQL]HG�DQG�UHIUHVK�F\FOHV�PD\�EH�H[HFXWHG�DIWHU�HDFK�
GDWD�WUDQVIHU��,I�BC�LV�VHW�WR�0�EHIRUH�LQVWUXFWLRQ�H[HFXWLRQ��WKH�LQVWUXFWLRQ�
ORRSV�WKURXJK����.%�LI�QR�PDWFK�LV�IRXQG�

7LPLQJ

)RU�HDFK�UHSHWLWLRQ�ZKHUH�BC�LV�0�DQG�A�LV�HL�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� �������������������LQW� ���������������LQW�

� � � � � � � �

� � � � � � � �

('

%�
80�����������



=������=�����
8VHU�0DQXDO

���

&3,5 &RPSDUH��,QFUHPHQW��5HSHDW
:KHUH�BC�LV�0�RU�A�LV�HL�

)ODJV

([DPSOH

7KH�5HJLVWHU�SDLU�HL�YDOXH�LV�1111H��7KH�$FFXPXODWRU�YDOXH�LV�F3H��7KH�
BC�YDOXH�LV�0007H��DQG�PHPRU\�ORFDWLRQV�YDOXHV�DUH��

$W�CPIR,�WKH�YDOXH�RI�5HJLVWHU�SDLU�HL�LV�1114H��7KH�5HJLVWHU�SDLU�BC�
YDOXH�LV�0004H��DQG�WKH�3�9�DQG�=�IODJV�DUH�ERWK�VHW�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� ���������������LQW� ���������������LQW�

)ODJV 'HVFULSWLRQ

6 6HW�LI�$��+/��LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�$�LV��+/���UHVHW�RWKHUZLVH

+ 6HW�LI�D�%RUURZ�IURP�%LW���RFFXUV��UHVHW�RWKHUZLVH

3�9 5HVHW�����LI�%&�LV�������VHW�RWKHUZLVH

1 6HW

& 1RW�DIIHFWHG

/RFDWLRQ 9DOXH

����+ ��+

����+ ��+

����+ )�+
80�����������



=������=�����
8VHU�0DQXDO

���

&3/ &RPSOHPHQW

80
2SHUDWLRQ������

A�� /A

)RUPDW

�

'HVFULSWLRQ

7KH�YDOXH�RI�WKH�$FFXPXODWRU��5HJLVWHU�A��LV�LQYHUWHG���V�FRPSOHPHQWHG��

7LPLQJ

)ODJV

([DPSOH

7KH�YDOXH�RI�WKH�$FFXPXODWRU�LV�D4H�

0�&\FOHV =���7�6WDWHV =���[�7�6WDWHV

� � �

)ODJV 'HVFULSWLRQ

6 1RW�DIIHFWHG

= 1RW�DIIHFWHG

+ 6HW

3�9 1RW�DIIHFWHG

1 6HW

& 1RW�DIIHFWHG

� � � � � � � � �)
�����������



=������=�����
8VHU�0DQXDO

���

&3/ &RPSOHPHQW
�

$W�CPL��WKH�$FFXPXODWRU�YDOXH�LV�4BH�
�

� � � � � � � �

� � � � � � � �
80�����������



'HFPDO�$GMXVW�$FFXPXODWRU '$$

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ������

Decimal Adjust Accumulator

)RUPDW

�

'HVFULSWLRQ

7KLV�LQVWUXFWLRQ�FRQGLWLRQDOO\�DGMXVWV�WKH�$FFXPXODWRU�DIWHU�DGGLWLRQ�DQG�
VXEWUDFWLRQ�RI�%&'�YDOXHV��)RU�DGGLWLRQ��ADD, ADC, INC��RU�
VXEWUDFWLRQ��SUB, SBC, DEC, NEG���7DEOH ���LQGLFDWHV�WKH�RSHUDWLRQ�
SHUIRUPHG�

7DEOH���� �'$$�$GGLWLRQ�6XEWUDFWLRQ�2SHUDWLRQ

2SHUDWLRQ
&�%HIRUH�
'$$

+H[�9DOXH�
,Q�8SSHU�
'LJLW��%LW�����

+�%HIRUH�
'$$

+H[�9DOXH�
,Q�/RZHU�
'LJLW��%LW���
��

1XPEHU�
$GGHG�
7R�%\WH

&�$IWHU�
'$$

+�
$IWHU�
'$$

� ��� � ��� �� � �

� ��� � $�) �� � �

� ��� � ��� �� � �

$'' � $�) � ��� �� � �

$'& � ��) � $�) �� � �

,1& � $�) � ��� �� � �

� ��� � ��� �� � �

� ��� � $�) �� � �

� � � � � � � � ��
80�����������



=������=�����
8VHU�0DQXDO

���

'$$ 'HFPDO�$GMXVW�$FFXPXODWRU
7LPLQJ

)ODJV�

� ��� � ��� �� � �

68% � ��� � ��� �� � �

6%& � ��� � ��) )$ � �

'(& � ��) � ��� $� � �

1(* � ��) � ��) �$ � �

�0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� � ���������LQW�

)ODJV 'HVFULSWLRQ

6 6HW�LI�WKH�PRVW�VLJQLILFDQW�ELW�RI�WKH�$FFXPXODWRU�LV���DIWHU�WKH�
RSHUDWLRQ��UHVHW�RWKHUZLVH

= 6HW�LI�WKH�$FFXPXODWRU�LV���DIWHU�WKH�RSHUDWLRQ��UHVHW�RWKHUZLVH

+ 6HH�LQVWUXFWLRQ

3�9 6HW�LI�WKH�$FFXPXODWRU�KDV�(YHQ�SDULW\�DIWHU�WKH�RSHUDWLRQ��UHVHW�
RWKHUZLVH

1 1RW�DIIHFWHG

& 6HH�³'HVFULSWLRQ´��DERYH�

7DEOH���� �'$$�$GGLWLRQ�6XEWUDFWLRQ�2SHUDWLRQ

2SHUDWLRQ
&�%HIRUH�
'$$

+H[�9DOXH�
,Q�8SSHU�
'LJLW��%LW�����

+�%HIRUH�
'$$

+H[�9DOXH�
,Q�/RZHU�
'LJLW��%LW���
��

1XPEHU�
$GGHG�
7R�%\WH

&�$IWHU�
'$$

+�
$IWHU�
'$$
80�����������



'HFPDO�$GMXVW�$FFXPXODWRU '$$

=������=�����
8VHU�0DQXDO

���
([DPSOH

7KH15��%&'��DQG�27��%&'��DUH�DGGHG��DQG�WKH�GHFLPDO�DULWKPHWLF�UHVXOW�
LV�

%XW�ZKHQ�WKH�ELQDU\�UHSUHVHQWDWLRQV�DUH�DGGHG�LQ�WKH�$FFXPXODWRU�
DFFRUGLQJ�WR�VWDQGDUG�ELQDU\�DULWKPHWLF�

7KH�DAA�LQVWUXFWLRQ�DGMXVWV�WKLV�UHVXOW�VR�WKDW�WKH�FRUUHFW�%&'�
UHSUHVHQWDWLRQ�LV FDOFXODWHG�

15

+27

42

0001 0101

+  0010 0111

0011 1100 = 3C

0011 1100

+ 0000 0110

0100 0010 = 42
80�����������



=������=�����
8VHU�0DQXDO

���

'(&�(( 'HFUHPHQW�����%LW�
2SHUDWLRQ������

ee ��ee - 1

)RUPDW

�

'HVFULSWLRQ

7KH����ELW�5HJLVWHU��ee��LV�GHFUHPHQWHG�E\�1��7KH�IODJV�DUH�QRW�DIIHFWHG��
7KH�ee�PD\�EH�DQ\�RI�WKH�5HJLVWHU�SDLUV�BC��DE��RU�HL��WKH�SP��RU�DQ�LQGH[�
5HJLVWHU�IX�RU�IY��,Q�WKH�ILUVW�IRUP�VKRZQ�DERYH��ss�LV�HQFRGHG�DV�
IROORZV�

5HJLVWHU +H[�9DOXH��VV�

%& ��

'( ��

+/ ��

63 ��

'(&�,;

� � V V � � � �'(&�VV

'(&�,<

� � � � � � � �

� � � � � � � �

''

�%

� � � � � � � �

� � � � � � � �

)'

�%
80�����������



'HFUHPHQW�����%LW� '(&�((

=������=�����
8VHU�0DQXDO

���
7LPLQJ

([DPSOH

7KH�5HJLVWHU�SDLU�BC�YDOXH�LV�0��7KH�C�)ODJ�LV�0��$W�DEC BC��WKH�BC�YDOXH�
LV�FFFFH��DQG�WKH�C�)ODJ�UHPDLQV�0�

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

'(& VV � ��������LQW� ��������LQW�

'(& ,; � ������������LQW� �����������LQW�

'(& ,< � ������������LQW� �����������LQW�
80�����������



=������=�����
8VHU�0DQXDO

���

'(&�0 'HFUHPHQW����%LW�
2SHUDWLRQ������

m���m - 1

)RUPDW

�

'HVFULSWLRQ

7KH���ELW�YDOXH�LQ�WKH�m�RSHUDQG�LV�GHFUHPHQWHG�E\�RQH��DQG�WKH�IODJV�
�H[FHSW�C��DUH�VHW�DV�GHVFULEHG�EHORZ��7KH�m�PD\�EH�D�5HJLVWHU�r��D�
PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�YDOXH�RI�5HJLVWHU�SDLU�HL��RU�D�PHPRU\�
ORFDWLRQ�VHOHFWHG�E\�WKH�VXP�RI�WKH�FRQWHQWV�RI�DQ�LQGH[�5HJLVWHU�IX�RU�IY�
DQG�D�VLJQHG���ELW�GLVSODFHPHQW�d��,Q�WKH�UHJLVWHU�IRUP��r�VHOHFWV�WKH�
UHJLVWHU�DV�IROORZV�

G

G

U

� � � � � � � �

� � � � � � � �

)'

��

� � � � � � � � ��

� � � � � � � �

� � � � � � � �

''

��

'(&��+/�

'(&��,;�G�

'(&��,<�G�

� � � � �'(&�U
80�����������



'HFUHPHQW����%LW� '(&�0

=������=�����
8VHU�0DQXDO

���
7LPLQJ

)ODJV

5HJLVWHU +H[�9DOXH��U�

% ���

& ���

' ���

( ���

+ ���

/ ���

$ ���

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

'(&�U � � ���������LQW�

'(&��+/� � ������������ ������������LQW����

'(&��,;�G� � ���������������LQW������� ���������������LQW�������LQW����

'(&��,<�G� � ���������������LQW������� ���������������LQW�������LQW����

)ODJV 'HVFULSWLRQ

6 6HW�LI�WKH�UHVXOW�LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�WKH�UHVXOW�LV����UHVHW�RWKHUZLVH

+ 6HW�LI�D�%RUURZ�IURP�%LW���RFFXUV��UHVHW�RWKHUZLVH

3�9 6HW�LI���+�WR��)+��UHVHW�RWKHUZLVH

1 6HW

& 1RW�DIIHFWHG
80�����������



=������=�����
8VHU�0DQXDO

���

'(&�0 'HFUHPHQW����%LW�
([DPSOH

7KH�D�5HJLVWHU�FRQWDLQV�E\WH�2AH��$W�DEC�D��WKH�YDOXH�RI�5HJLVWHU�D�LV�29H�
80�����������



'LVDEOH�,QWHUUXSW ',

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ������

IFF���0

)RUPDW

�

'HVFULSWLRQ

7KH�DI�GLVDEOHV�PDVNDEOH�LQWHUUXSWV�E\�UHVHWWLQJ�WKH�LQWHUUXSW�HQDEOH�IOLS�
IORSV��IFF1�DQG�IFF2���7KLV�LQVWUXFWLRQ�GLVDEOHV�PDVNDEOH�LQWHUUXSWV�
GXULQJ�WKH�H[HFXWLRQ�

7LPLQJ

([DPSOH

:KHQ�WKH�&38�H[HFXWHV�WKH�LQVWUXFWLRQ�DI��PDVNDEOH�LQWHUUXSWV�DUH�
GLVDEOHG�XQWLO�WKH\�DUH�VXEVHTXHQWO\�UH�HQDEOHG�E\�DQ�EI�LQVWUXFWLRQ��7KH�
&38�GRHV�QRW�UHVSRQG�WR�DQ�,QWHUUXSW�5HTXHVW��INT��VLJQDO�XQWLO�WKDW�WLPH�

0�&\FOHV =���7�6WDWHV =���[�7�6WDWHV

� � �

� � � � � � � � )�
80�����������



=������=�����
8VHU�0DQXDO

���

'-1=�' 'HFUHPHQW��-XPS�LI�1RQ�=HUR
2SHUDWLRQ������

Decrement and Jump if nonzero

)RUPDW

�

'HVFULSWLRQ

7KLV�LQVWUXFWLRQ�LV�VLPLODU�WR�WKH�FRQGLWLRQDO�MXPS�LQVWUXFWLRQV�H[FHSW�WKDW�
D�UHJLVWHU�YDOXH�GHWHUPLQHV�EUDQFKLQJ��7KH�B�5HJLVWHU�LV�GHFUHPHQWHG�DQG�
LI�D�QRQ]HUR�YDOXH�UHPDLQV��WKH�YDOXH�RI�WKH�GLVSODFHPHQW�d�LV�DGGHG�WR�WKH�
PC��7KH�QH[W�LQVWUXFWLRQ�LV�IHWFKHG�IURP�WKH�ORFDWLRQ�GHVLJQDWHG�E\�WKH�
QHZ�YDOXH�RI�WKH�PC��0HDVXUHG�IURP�WKH�DGGUHVV�RI�WKH�LQVWUXFWLRQ�
RSFRGH��WKH�MXPS�KDV�D�UDQJH�RI�-126�WR�+129�E\WHV��7KH�DVVHPEOHU�
DXWRPDWLFDOO\�DGMXVWV�IRU�WKH�WZLFH�LQFUHPHQWHG�PC�

,I�GHFUHPHQWLQJ�OHDYHV�B�ZLWK�D�0�YDOXH��WKH�QH[W�LQVWUXFWLRQ�H[HFXWHG�LV�
WDNHQ�IURP�WKH�ORFDWLRQ�IROORZLQJ�WKLV�LQVWUXFWLRQ�

7LPLQJ

5HJLVWHU�B�LV�QRW�0�

5HJLVWHU�B�LV�0�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� ����� ������LQW� ��������LQW�������LQW�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� ���� ��� ��������LQW����

� � � � � � � � ��

G��
80�����������



'HFUHPHQW��-XPS�LI�1RQ�=HUR '-1=�'

=������=�����
8VHU�0DQXDO

���
([DPSOH

$�W\SLFDO�VRIWZDUH�URXWLQH�LV�XVHG�WR�GHPRQVWUDWH�WKH�XVH�RI�WKH�DJNZ�
LQVWUXFWLRQ��7KLV�URXWLQH�PRYHV�D�OLQH�IURP�DQ�LQSXW�EXIIHU��INBUF��WR�DQ�
RXWSXW�EXIIHU��OUTBUF���,W�PRYHV�WKH�E\WHV�XQWLO�LW�ILQGV�D�CR��RU�XQWLO�LW�
KDV�PRYHG����E\WHV��ZKLFKHYHU�RFFXUV�ILUVW�

LD B, 80 Set up counter

LD HL, Inbuf Set up pointers

LD DE, Outbuf

LOOP:

LD A, (HL) Get next byte from input 
buffer

LD DE), A Store in output buffer
CP 0DH Is it a CR?
JRZ, DONE Yes finished
INC HL Increment pointers
INC DE
DJNZ LOOP
Loop back if 80 bytes have not been moved

DONE:
80�����������



=������=�����
8VHU�0DQXDO

���

(, (QDEOH�,QWHUUXSWV
2SHUDWLRQ������

IFF���1

)RUPDW

�

'HVFULSWLRQ

7KH�HQDEOH�LQWHUUXSW�LQVWUXFWLRQ�VHWV�ERWK�LQWHUUXSW�HQDEOH�IOLS�IORSV��IFFI�
DQG�IFF2��WR�1�DOORZLQJ�UHFRJQLWLRQ�RI�DQ\�PDVNDEOH�LQWHUUXSW��'XULQJ�
WKH�H[HFXWLRQ�DQG�WKH�IROORZLQJ�LQVWUXFWLRQ��PDVNDEOH�LQWHUUXSWV�DUH�
GLVDEOHG�

7LPLQJ

([DPSOH

7KH�&38�H[HFXWHV�LQVWUXFWLRQV�EI�RETI��DQG�PDVNDEOH�LQWHUUXSWV�DUH�
HQDEOHG�DW�WKH�RETI��

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� � �

� � � � � � � � )%
80�����������



([FKDQJH�$FDFXPXODWRU�)ODJV (;�$)�$)¶

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ������

AF���AF�

)RUPDW

�

'HVFULSWLRQ

7KH�YDOXH�RI�WKH�5HJLVWHU�SDLUV�AF�DQG�AF’�DUH�H[FKDQJHG��5HJLVWHU�SDLU�
AF’�FRQVLVWV�RI�UHJLVWHUV�A�DQG�F’�

7LPLQJ

)ODJV

$OO

([DPSOH

7KH�YDOXH�RI�5HJLVWHU�SDLU�AF�LV�9900H��DQG�WKH�YDOXH�RI�5HJLVWHU�SDLU�
AF’�LV�5944H��$IWHU�WKH�LQVWUXFWLRQ�EX AF,�AF’��WKH�YDOXH�RI�AF�LV�
5944H��DQG�WKH�YDOXH�RI�AF’�LV�9900H�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� � ��������LQW�

� � � � � � � � ��
80�����������



=������=�����
8VHU�0DQXDO

���

(;�'(�+/ ([FKDQJH�'(�DQG�+/
2SHUDWLRQ������

DE � HL

)RUPDW

�

'HVFULSWLRQ

7KH�FRQWHQWV�RI�5HJLVWHU�SDLUV�DE�DQG�HL�DUH�H[FKDQJHG��1R�IODJV�DUH�
DIIHFWHG�

7LPLQJ

([DPSOH

7KH�FRQWHQW�RI�5HJLVWHU�SDLU�DE�LV�2822H��7KH�FRQWHQW�RI�5HJLVWHU�SDLU�HL�
LV�499AH��$IWHU�WKH�LQVWUXFWLRQ�EX DE, HL,�WKH�FRQWHQW�RI�5HJLVWHU�SDLU�
DE�LV�499AH�DQG�WKH�FRQWHQW�RI�5HJLVWHU�SDLU�HL�LV�2822H�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� � �

� � � � � � � � (%
80�����������



([FKDQJH�ZLWK�7RS�RI�6WDFN (;��63��55

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ����������

rr
L
 � (SP), rr

H
 � (SP+1

)RUPDW

�

'HVFULSWLRQ

7KH�FRQWHQWV�RI����ELW�5HJLVWHU�rr�DUH�H[FKDQJHG�ZLWK�WKH�WZR�E\WHV�DW�
WKH�WRS�RI�WKH�6WDFN��WKH�DGGUHVV�LQ�WKH�SP�DQG�WKH�QH[W�KLJKHU�RQH��LQ�
PHPRU\��1HLWKHU�SP�RU�DQ\�IODJV�DUH�DIIHFWHG��7KH�rr�PD\�EH�WKH�5HJLVWHU�
SDLU�HL�RU�DQ�LQGH[�5HJLVWHU�IX�RU�IY�

7LPLQJ

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

(; �63���+/ � ������������������ ���������������LQW�������

(; �63���,; � ��������������������� ������������������LQW�������

(; �63���,< � ��������������������� ������������������LQW�������

(�� �������(;��63���+/

''� �������(;��63���,;

(�� �������

)'� �������(;��63���,<

(�� �������
80�����������



=������=�����
8VHU�0DQXDO

���

(;��63��55 ([FKDQJH�ZLWK�7RS�RI�6WDFN

80
([DPSOH

7KH�5HJLVWHU�SDLU�HL�YDOXH�LV�7012H��7KH�SP�YDOXH�LV�8856H��7KH�
PHPRU\�ORFDWLRQ�8856H�YDOXH�LV�11H��DQG�ORFDWLRQ�8857H�YDOXH�LV�22H��
$W�EX�(SP),�HL,�WKH�HL�YDOXH�LV�2211H��7KH�PHPRU\�ORFDWLRQ�8856H�
YDOXH�LV�12H��/RFDWLRQ�8857H�YDOXH�LV�70H��DQG�SP�YDOXH�UHPDLQV�8856H�
�����������



([FKDQJH�5HJLVWHU�%DQNV (;;

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ������

(BC) � (BC’), (DE) � (DE’), (HL) � (HL’�

)RUPDW

�

'HVFULSWLRQ

(DFK�YDOXH�LQ�5HJLVWHU�SDLUV�BC��DE��DQG�HL�LV�H[FKDQJHG�ZLWK�WKH���E\WH�
YDOXH�LQ�BC’��DE’��DQG�HL’�UHVSHFWLYHO\��1R�IODJV�DUH�DIIHFWHG�

7LPLQJ

([DPSOH

7KH�YDOXH�RI�5HJLVWHU�SDLUV�BC��DE��DQG�HL�DUH�445AH��3DA2H��DQG�
8859H��UHVSHFWLYHO\��7KH�YDOXH�RI�5HJLVWHU�SDLUV�BC’��DE’��DQG�HL’�DUH�
0988H��9300H��DQG�00E7H�UHVSHFWLYHO\��$IWHU�WKH�LQVWUXFWLRQ�EXX,�WKH�
YDOXH�RI�WKH�5HJLVWHU�SDLUV�DUH�DV�IROORZV��BC�LV�0988H��DE�LV�9300H��HL�
LV�00E7H��BC’�LV�445AH��DE’�LV�3DA2H��DQG�HL’�LV�8859H�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� � �

� � � � � � � � '�
80�����������



=������=�����
8VHU�0DQXDO

���

+$/7 +DOW
2SHUDWLRQ������

Halt the processor

)RUPDW

�

'HVFULSWLRQ

7KH�HALT�LQVWUXFWLRQ�VXVSHQGV�&38�RSHUDWLRQ�XQWLO�D�VXEVHTXHQW�
LQWHUUXSW�RU�UHVHW�LV�UHFHLYHG��:KLOH�LQ�WKH�HALT�VWDWH��WKH�SURFHVVRU�
H[HFXWHV�NOPs�WR�PDLQWDLQ�PHPRU\�UHIUHVK�ORJLF�

7LPLQJ

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� �,QGHILQLWH����0LQLPXP �,QGHILQLWH����0LQLPXP

� � � � � � � � ��
80�����������



,QWHUUXSW�0RGH ,0�1

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ������

Set interrupt mode n (0 to 2)

)RUPDW

�

'HVFULSWLRQ

7KH�SURFHVVRU�LV�SODFHG�LQ�LQWHUUXSW�PRGH�n��7KH�n�PD\�EH�0 WR�2��

,Q�LQWHUUXSW�PRGH�0��DQ�LQWHUUXSWLQJ�GHYLFH�FDQ�LQVHUW�DQ\�LQVWUXFWLRQ�WR�
WKH�GDWD�EXV�IRU�H[HFXWLRQ�E\�WKH�&38��7KH�ILUVW�E\WH�RI�WKH�LQVWUXFWLRQ�LV�
UHDG�GXULQJ�WKH�LQWHUUXSW�DFNQRZOHGJH�VHTXHQFH��)RU�PXOWL�E\WH�
LQVWUXFWLRQV��VSHFLDO�H[WHUQDO�KDUGZDUH�LV�UHTXLUHG�EHFDXVH�E\WHV�DIWHU�WKH�
ILUVW�DUH�UHDG�E\�QRUPDO�PHPRU\�UHDG�F\FOHV��,Q�,QWHUUXSW�0RGH����WKH�
SURFHVVRU�UHVSRQGV�WR�DOO�LQWHUUXSWV�VLPLODU�WR�DQ�RST 38H�LQVWUXFWLRQ��,Q�
,QWHUUXSW�0RGH����WKH�SURFHVVRU�UHVSRQGV�WR�LQWHUUXSWV�E\�IHWFKLQJ�DQ�
LQWHUUXSW�YHFWRU�IURP�WKH�LQWHUUXSWLQJ�GHYLFH��,W�WKHQ�UHDGV�D�E\WH�IURP�
PHPRU\�DW�WKH�DGGUHVV�KDYLQJ�WKH�YHFWRU�DV�WKH�LSB�DQG�WKH�FRQWHQWV�RI�
WKH�I�5HJLVWHU�DV�WKH�MSB��WKHQ�ORDGV�WKH�E\WH�WR�WKH�LSB�RI�WKH�PC��,W�UHDGV�
D�VHFRQG�E\WH�IURP�PHPRU\�DW�WKH�QH[W�KLJKHU�DGGUHVV��DQG�ORDGV�WKDW�E\WH�
WR�WKH�MSB�RI�PC��)LQDOO\��WKH�SURFHVVRU�VWDUWV�H[HFXWLRQ�RI�WKH�LQWHUUXSW�
VHUYLFH�URXWLQH�DW�WKH�DGGUHVV�IHWFKHG�IURP�PHPRU\�

:KHQ�n�LV�0 WR�2��LW�LV�HQFRGHG�WR�ii�LQ�WKH�LQVWUXFWLRQ�DV�VKRZQ�EHORZ�

0RGH�Q LL

� ��

� ��

� ��

� � � � � � � �

� � � L L � � �

('
80�����������



=������=�����
8VHU�0DQXDO

���

,0�1 ,QWHUUXSW�0RGH
7LPLQJ

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� �������� ��������
80�����������



,QSXW ,1�$��1�

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ������

A � (n)

)RUPDW

�

'HVFULSWLRQ

7KH�RSHUDQG�n�LV�SODFHG�RQ�WKH�ERWWRP�KDOI��A0�WKURXJK�A7��RI�WKH�DGGUHVV�
EXV�WR�VHOHFW�WKH�,�2�GHYLFH�DW�RQH�RI�����SRVVLEOH�SRUWV��7KH�FRQWHQWV�RI�
WKH�$FFXPXODWRU�DSSHDU�RQ�WKH�WRS�KDOI��A8�WKURXJK�A15��RI�WKH�DGGUHVV�
EXV��7KHQ�RQH�E\WH�IURP�WKH�VHOHFWHG�SRUW�LV�SODFHG�RQ�WKH�GDWD�EXV�DQG�
ZULWWHQ�WR�WKH�$FFXPXODWRU��5HJLVWHU�$��LQ�WKH�&38��1R�IODJV�DUH�
DIIHFWHG�

7LPLQJ�

([DPSOH

7KH�YDOXH�RI�WKH�$FFXPXODWRU�LV�23H��7KH�E\WH�7BH�LV�DYDLODEOH�DW�WKH�
SHULSKHUDO�GHYLFH�PDSSHG�WR�,�2�SRUW�DGGUHVV�2301H��$W�IN A,�(01H)�
WKH�$FFXPXODWRU�YDOXH�LV�7BH��7KH�SHULSKHUDO�GHYLFH�LJQRUHV�A8�WKURXJK�
A15��DQG�WKH�DERYH�VWDWHPHQW�UHDGV�at the peripheral device 
mapped to I/O port address 01H.

0�&\FOHV =���7�6WDWHV
=����5HJLVWHU
7 6WDWHV

=��[�2WKHU�
5HJLVWHU�
7 6WDWHV

� ������������ ����������� ������������

� � � � � � � � '%

Q

80�����������



=������=�����
8VHU�0DQXDO

���

,1�$��1� ,QSXW
2SHUDWLRQ������

r ��(C)

)RUPDW

�

'HVFULSWLRQ

7KH�FRQWHQWV�RI�5HJLVWHU�&�DUH�SODFHG�RQ�WKH�ERWWRP�KDOI��A0�WKURXJK�A7��
RI�WKH�DGGUHVV�EXV�WR�VHOHFW�WKH�,�2�GHYLFH�DW�RQH�RI�����SRVVLEOH�SRUWV��
7KH�FRQWHQWV�RI�5HJLVWHU�%�DUH�SODFHG�RQ�WKH�WRS�KDOI��A8�WKURXJK�A15��RI�
WKH�DGGUHVV�EXV��7KHQ�RQH�E\WH�IURP�WKH�VHOHFWHG�SRUW�LV�SODFHG�RQ�WKH�GDWD�
EXV�DQG ZULWWHQ�WR�5HJLVWHU�r�LQ�WKH�&38��5HJLVWHU�r�LGHQWLILHV�DQ\�RI�WKH�
&38�UHJLVWHUV�VKRZQ�LQ�WKH�IROORZLQJ WDEOH��7KH�IODJV�DUH�VHW�WR�LQGLFDWH�
WKH�LQSXW�GDWD�

5HJLVWHU +H[�9DOXH��U�

% ���

& ���

' ���

( ���

+ ���

/ ���

1RQH )ODJV�DUH�VHW�DV�VKRZQ�EHORZ

$ ���

� � � � � � � �

� � � � �

('

U

80�����������



=������=�����
8VHU�0DQXDO

���
7LPLQJ

)ODJV

([DPSOH

7KH�YDOXH�RI�5HJLVWHU�C�LV�07��7KH�YDOXH�RI�5HJLVWHU�B�LV�10H��DQG�WKH�E\WH�
7BH�LV�DYDLODEOH�DW�WKH�SHULSKHUDO�GHYLFH�PDSSHG�WR�,�2�SRUW�DGGUHVV�
1007H��$W�IN D,�(C)��5HJLVWHU�D�YDOXH�LV�7BH��7KH�SHULSKHUDO�GHYLFH�
LJQRUHV�A8�WKURXJK�A15��DQG�WKH�DERYH�VWDWHPHQW�UHDGV�at the 
peripheral device mapped to I/O port address 07H.

0�&\FOHV =���7�6WDWHV
=����5HJLVWHU
7 6WDWHV

=��[�2WKHU�
5HJLVWHU
7�6WDWHV

� ������������ ����������� ������������

)ODJV 'HVFULSWLRQ

6 6HW�LI�%LW���RI�WKH�LQSXW�GDWD�LV����UHVHW�RWKHUZLVH

= 6HW�LI�DOO���ELWV�RI�WKH�LQSXW�GDWD�DUH����UHVHW�RWKHUZLVH

+ 5HVHW

3�9 6HW�LI�WKH�SDULW\�RI�WKH�LQSXW�GDWD�LV�(YHQ��UHVHW�RWKHUZLVH

1 5HVHW

& 1RW�DIIHFWHG
80�����������



=������=�����
8VHU�0DQXDO

���

,1��5��1� ,QSXW�IURP�3DJH��
2SHUDWLRQ������

r � (0, n)

)RUPDW

�

'HVFULSWLRQ

7KH�RSHUDQG�n�LV�SODFHG�RQ�A0�WKURXJK�A7�ZLWK�0�RQ�A8�WKURXJK�A15�WR�
VHOHFW�DQ�LQSXW�SRUW��7KH�FRQWHQWV�RI�WKH�VHOHFWHG�SRUW�DUH�WKHQ�UHDG�WR�WKH�
UHJLVWHU�VHOHFWHG�E\�r�DV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH��7KH�IODJV�DUH�
DIIHFWHG�DV�VKRZQ�EHORZ�

5HJLVWHU *GZ�8CNWG�
U�

% ���

& ���

' ���

( ���

+ ���

/ ���

�QRQH� �����IODJV�UHPDLQ�VHW�DV�VKRZQ�EHORZ�

$ ���

� � � � � � � �

� � � � �

('

U

Q

80�����������



,QSXW�IURP�3DJH�� ,1��5��1�

=������=�����
8VHU�0DQXDO

���
7LPLQJ

)ODJV

([DPSOH

7KH�YDOXH�RI�WKH�����[�SURFHVVRU�,QSXW�2XWSXW�&RQWURO�5HJLVWHU��IOCR��LV�
1FH��7KH����ELW�,�2�DGGUHVV�RI�WKH�IOCR�YDOXH�LV�003FH��$W�IN0 E 
(3FH)��WKH�E�5HJLVWHU�YDOXH�LV�1FH��:KHQ�WKH�YDOXH�RI�WKH�A�5HJLVWHU�LV�
QRQ]HUR��WKH�H[HFXWLRQ RI�IN A,�(3FH)�GRHV�QRW�UHWXUQ�WKH�YDOXH�RI�WKH�
IOCR�

0�&\FOHV 7�6WDWHV������5HJ� 7�6WDWHV��2WKHU���[�

� ��������������� ���������������

)ODJV 'HVFULSWLRQ

6 6HW�LI�%LW���RI�WKH�LQSXW�GDWD�LV����UHVHW�RWKHUZLVH

= 6HW�LI�DOO���ELWV�RI�WKH�LQSXW�GDWD�DUH����UHVHW�RWKHUZLVH

+ 5HVHW

3�9 6HW�LI�WKH�SDULW\�RI�WKH�LQSXW�GDWD�LV�(YHQ��UHVHW�RWKHUZLVH

1 5HVHW

& 1RW�DIIHFWHG
80�����������



=������=�����
8VHU�0DQXDO

���

,1&�(( ,QFUHPHQW�����%LW�
2SHUDWLRQ������

ee���ee + 1

)RUPDW

�

'HVFULSWLRQ

7KH���ELW�5HJLVWHU�ee�LV�LQFUHPHQWHG�E\�1��7KH�IODJV�DUH�QRW�DIIHFWHG��7KH�
ee�PD\�EH�DQ\�RI�WKH�5HJLVWHU�SDLUV�BC��DE��RU�HL��WKH�SP��RU�DQ�LQGH[�
5HJLVWHU�IX�RU�IY��,Q�WKH�ILUVW�IRUP�VKRZQ�DERYH��ss�LV�HQFRGHG�DV�
IROORZV�

5HJLVWHU +H[�9DOXH��VV�

%& ��

'( ��

+/ ��

63 ��

,1&�,;

� � V V � � � �,1&�VV

,1&�,<

� � � � � � � �

� � � � � � � �

''

��

� � � � � � � �

� � � � � � � �

)'

��
80�����������



,QFUHPHQW�����%LW� ,1&�((

=������=�����
8VHU�0DQXDO

���
7LPLQJ

([DPSOH

7KH�SP�YDOXH�LV�FFFFH��7KH�C�)ODJ�YDOXH�LV�0��$W�INC SP,�WKH�63�YDOXH�
LV�0000��7KH�&�)ODJ�UHPDLQV�0�

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

,1& VV � ��������LQW� ��������LQW�

,1& ,; � ������������LQW� �����������LQW�

,1& ,< � ������������LQW� �����������LQW�
80�����������



=������=�����
8VHU�0DQXDO

���

,1&�(( ,QFUHPHQW����%LW�
2SHUDWLRQ������

m���m + 1

)RUPDW

�

'HVFULSWLRQ

7KH���ELW�YDOXH�LQ�WKH�m�RSHUDQG�LV�LQFUHPHQWHG�E\�RQH��DQG�WKH�IODJV�
�H[FHSW�&��DUH�VHW�DV�GHVFULEHG�EHORZ��7KH�m�FDQ�EH�D�5HJLVWHU�r��D�
PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�YDOXH�RI�5HJLVWHU�SDLU�HL��RU�D�PHPRU\�
ORFDWLRQ�VHOHFWHG�E\�WKH�VXP�RI�WKH�FRQWHQWV�RI�DQ�LQGH[�5HJLVWHU�IX�RU�IY�
DQG�D�VLJQHG���ELW�GLVSODFHPHQW�d��,Q�WKH�UHJLVWHU�IRUP��r�VHOHFWV�WKH�
UHJLVWHU�DV�IROORZV�

��� �������,1&��+/�

)'� �������,1&��,<�G�

��� �������

'$� �������,1&��,;�G�

��� �������

�����,1&�U U

G

G

80�����������



,QFUHPHQW����%LW� ,1&�((

=������=�����
8VHU�0DQXDO

���
7LPLQJ

)ODJV

5HJLVWHU +H[�9DOXH��U�

% ���

& ���

' ���

( ���

+ ���

/ ���

$ ���

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

,1& U � � ��������LQW�

,1& �+/� � ������������ ������������LQW����

,1& �,;�G� � ���������������LQW������� ���������������LQW�������LQW����

,1& �,<�G� � ���������������LQW������� ���������������LQW�������LQW����

)ODJV 'HVFULSWLRQ

6� 6HW�LI�WKH�UHVXOW�LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�WKH�UHVXOW�LV����UHVHW�RWKHUZLVH

+ 6HW�LI�D�&DUU\�IURP�%LW���RFFXUV��UHVHW�RWKHUZLVH

3�9� 6HW�LI��)+�WR���+��UHVHW�RWKHUZLVH

1� 5HVHW

& 1RW�DIIHFWHG
80�����������



=������=�����
8VHU�0DQXDO

���

,1&�(( ,QFUHPHQW����%LW�
([DPSOH

7KH�IY�YDOXH�LV�2020H��7KH�PHPRU\�ORFDWLRQ�2030H�YDOXH�LV�34H��$W�
INC�(IY�+ 10H)��PHPRU\�ORFDWLRQ�2030H�YDOXH�LV�35H�
80�����������



,QSXW�DQG�'HFUHPHQW ,1'

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ������

(HL) ��(C), B ��B - 1, HL ��HL - 1

)RUPDW

�

'HVFULSWLRQ

7KH�FRQWHQWV�RI�5HJLVWHU�C�DUH�SODFHG�RQ�WKH�ERWWRP�KDOI��A0�WKURXJK�A7��
RI�WKH�DGGUHVV�EXV�WR�VHOHFW�WKH�,�2�GHYLFH�DW�RQH�RI�����SRVVLEOH�SRUWV��
5HJLVWHU�B�PD\�EH�XVHG�DV�D�E\WH�FRXQWHU��DQG�LWV�FRQWHQWV�DUH�SODFHG�RQ�
WKH�WRS�KDOI��A8�WKURXJK�A15��RI�WKH�DGGUHVV�EXV��2QH�E\WH�LV�UHDG�IURP�
WKH�VHOHFWHG�SRUW�DQG�LV�FDSWXUHG�E\�WKH�&38��7KH�YDOXH�RI�HL�LV�SODFHG�RQ�
WKH�DGGUHVV�EXV��DQG�WKH�LQSXW�E\WH�LV�ZULWWHQ�WR�WKH�FRUUHVSRQGLQJ�
PHPRU\�ORFDWLRQ��5HJLVWHUV�B�DQG�HL�DUH�GHFUHPHQWHG�

7KLV�LQVWUXFWLRQ�LV�QRW�FRPSOHWHO\�FRPSDWLEOH�ZLWK�SHULSKHUDO�
GHYLFHV�WKDW�GHFRGH�A15-8�DV�SDUW�RI�D����ELW�,�2�DGGUHVV�

7LPLQJ

0�&\FOHV =���7�6WDWHV
=����5HJLVWHU
7�6WDWHV

=��[�2WKHU�
5HJLVWHU
7�6WDWHV

� ��������������� ��������������� ���������������

� � � � � � � �

� � � � � � � �
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1RWH�
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=������=�����
8VHU�0DQXDO

���

,1' ,QSXW�DQG�'HFUHPHQW
)ODJV

([DPSOH

7KH�C 5HJLVWHU�YDOXH�LV�07H��7KH�B�5HJLVWHU�YDOXH�LV�10H��7KH�5HJLVWHU�
SDLU�HL�YDOXH�LV�1000H��7KH�E\WH�7BH�LV�DYDLODEOH�DW�WKH�SHULSKHUDO�GHYLFH�
PDSSHG�WR�,�2�SRUW�DGGUHVV�07H��$W�IND��PHPRU\�ORFDWLRQ�1000H�YDOXH�LV�
7BH��HL�YDOXH�LV�0FFFH��DQG�5HJLVWHU�B�YDOXH�LV�0FH�

)ODJV 'HVFULSWLRQ

6 8QNQRZQ

= 6HW�LI�%�LV����UHVHW�RWKHUZLVH

+ 8QNQRZQ

3�9 8QNQRZQ

1 6HW

& 1RW�DIIHFWHG
80�����������



,QSXW��'HFUHPHQW��5HSHDW ,1'5

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ������

(HL)���(C), B���B-1, HL���HL-1, repeat while B is not 0

)RUPDW

�

'HVFULSWLRQ

7KH�FRQWHQWV�RI�5HJLVWHU�C�DUH�SODFHG�RQ�WKH�ERWWRP�KDOI��A0�WKURXJK�A7��
RI�WKH�DGGUHVV�EXV�WR�VHOHFW�WKH�,�2�GHYLFH�DW�RQH�RI�����SRVVLEOH�SRUWV��
5HJLVWHU�%�LV�XVHG�DV�D�E\WH�FRXQWHU��DQG�LWV�FRQWHQWV�DUH�SODFHG�RQ�WKH�WRS�
KDOI��A8�WKURXJK�A15��RI�WKH�DGGUHVV�EXV��7KHQ�RQH�E\WH�LV�UHDG�IURP�WKH�
VHOHFWHG�SRUW�DQG�LV�FDSWXUHG�E\�WKH�&38��7KH�FRQWHQWV�RI�HL�DUH�SODFHG�
RQ�WKH�DGGUHVV�EXV�DQG�WKH�LQSXW�E\WH�LV�ZULWWHQ�WR�WKH�FRUUHVSRQGLQJ�
PHPRU\�ORFDWLRQ��)LQDOO\��HL�DQG�B�DUH�GHFUHPHQWHG��,I�GHFUHPHQWLQJ�
FDXVHV�B�WR�JR�WR�0��WKH�LQVWUXFWLRQ�LV�WHUPLQDWHG��,I�B�LV�QRW�0��WKH�
LQVWUXFWLRQ�LV�UHSHDWHG��,QWHUUXSWV�DUH�UHFRJQL]HG�DQG�UHIUHVK�F\FOHV�PD\�
EH�H[HFXWHG�DIWHU�HDFK�GDWD�WUDQVIHU��,I�B�LV�VHW�WR�0�SULRU�WR�LQVWUXFWLRQ�WKH�
H[HFXWLRQ������E\WHV�RI�GDWD�DUH�LQSXW�

7KLV�LQVWUXFWLRQ�LV�QRW�FRPSOHWHO\�FRPSDWLEOH�ZLWK�SHULSKHUDO�
GHYLFHV�WKDW�GHFRGH�A15-8�DV�SDUW�RI�D����ELW�,�2�DGGUHVV�

� � � � � � � �

� � � � � � � �

('

%$

1RWH�
80�����������



=������=�����
8VHU�0DQXDO

���

,1'5 ,QSXW��'HFUHPHQW��5HSHDW
7LPLQJ

)RU�HDFK�E\WH��B�LV�QRW�0: 

)RU�WKH�ODVW�E\WH��B�LV�0�

)ODJV

0�&\FOHV =���7�6WDWHV
=����5HJLVWHU
7�6WDWHV

=��[�2WKHU�
5HJLVWHU
7�6WDWHV

� ������������������LQW� ������������������LQW� ������������������LQW�

0�&\FOHV =���7�6WDWHV
=����5HJLVWHU
7�6WDWHV

=��[�2WKHU�
5HJLVWHU
7�6WDWHV

� ��������������� ��������������� ���������������

)ODJV 'HVFULSWLRQ

6 8QNQRZQ

= 6HW

+ 8QNQRZQ

3�9 8QNQRZQ

1 6HW

& 1RW�DIIHFWHG
80�����������



,QSXW��'HFUHPHQW��5HSHDW ,1'5

=������=�����
8VHU�0DQXDO

���
([DPSOH

5HJLVWHU�C�YDOXH�LV�07H��5HJLVWHU�B�YDOXH�LV�03H��7KH�5HJLVWHU�SDLU�HL�
YDOXH�LV�1000H��7KH�IROORZLQJ�VHTXHQFH�RI�E\WHV�DUH�DYDLODEOH�DW�WKH�
SHULSKHUDO�GHYLFH�PDSSHG�WR�,�2�SRUW�DGGUHVV�07H�

51H (first)
A9H
03H (third)

$W�INDR,�WKH�HL�YDOXH�LV�0FFDH��5HJLVWHU�B�YDOXH�LV�0��DQG�PHPRU\�
ORFDWLRQ�YDOXHV�DUH�

/RFDWLRQ 9DOXH

�))(+ ��+

�)))+ $�+

����+ ��+
80�����������



=������=�����
8VHU�0DQXDO

���

,1, ,QSXW�DQG�,QFUHPHQW
2SHUDWLRQ������

(HL)���(C), B���B -1, HL���HL +1

)RUPDW

�

'HVFULSWLRQ

7KH�FRQWHQWV�RI�5HJLVWHU�C�DUH�SODFHG�RQ�WKH�ERWWRP�KDOI��A0�WKURXJK�A7��
RI�WKH�DGGUHVV�EXV�WR�VHOHFW�WKH�,�2�GHYLFH�DW�RQH�RI�����SRVVLEOH�SRUWV��
5HJLVWHU�B�PD\�EH�XVHG�DV�D�E\WH�FRXQWHU��DQG�LWV�FRQWHQWV�DUH�SODFHG�RQ�
WKH�WRS�KDOI��A8�WKURXJK�A15��RI�WKH�DGGUHVV�EXV��7KHQ�RQH�E\WH�LV�UHDG�
IURP�WKH�VHOHFWHG�SRUW�DQG�LV�FDSWXUHG�E\�WKH�&38��7KH�FRQWHQWV�RI�HL�DUH�
WKHQ�SODFHG�RQ�WKH�DGGUHVV�EXV�DQG�WKH�LQSXW�E\WH�LV�ZULWWHQ�WR�WKH�
FRUUHVSRQGLQJ�ORFDWLRQ�RI�PHPRU\��)LQDOO\��B�LV�GHFUHPHQWHG�DQG�5HJLVWHU�
SDLU�HL�LV�LQFUHPHQWHG�

7KLV�LQVWUXFWLRQ�LV�QRW�FRPSOHWHO\�FRPSDWLEOH�ZLWK�SHULSKHUDO�
GHYLFHV�WKDW�GHFRGH�A15-8�DV�SDUW�RI�D����ELW�,�2�DGGUHVV�

7LPLQJ

0�&\FOHV =���7�6WDWHV
=����5HJLVWHU
7�6WDWHV

=��[�2WKHU�
5HJLVWHU
7�6WDWHV

� ��������������� ��������������� ���������������

� � � � � � � �

� � � � � � � �

('

$�

1RWH�
80�����������



,QSXW�DQG�,QFUHPHQW ,1,

=������=�����
8VHU�0DQXDO

���
)ODJV

([DPSOH

7KH�YDOXH�RI�5HJLVWHU�C�LV�07H��7KH�YDOXH�RI�5HJLVWHU�B�LV�10H��7KH�YDOXH�
RI�HL�LV�1000H��DQG�WKH�E\WH�7BH�LV�DYDLODEOH�DW�WKH�SHULSKHUDO�GHYLFH�
PDSSHG�WR�,�2�SRUW�DGGUHVV�07H��$W�INI��PHPRU\�ORFDWLRQ�1000H�YDOXH�LV�
7BH��HL�YDOXH�LV�1001H��DQG�5HJLVWHU�B�YDOXH�LV�0FH�

)ODJV 'HVFULSWLRQ

6 8QNQRZQ

= 6HW�LI�%�LV����UHVHW�RWKHUZLVH

+ 8QNQRZQ

3�9 8QNQRZQ

1 6HW

& 1RW�DIIHFWHG
80�����������



=������=�����
8VHU�0DQXDO

���

,1,5 ,QSXW�DQG�,QFUHPHQW
2SHUDWLRQ������

(HL) ��(C),�B ��B -1, HL ��HL +1, repeat while B is not 0

)RUPDW

�

'HVFULSWLRQ

7KH�FRQWHQWV�RI�5HJLVWHU�C�DUH�SODFHG�RQ�WKH�ERWWRP�KDOI��A0�WKURXJK�A7��
RI�WKH�DGGUHVV�EXV�WR�VHOHFW�WKH�,�2�GHYLFH�DW�RQH�RI�����SRVVLEOH�SRUWV��
5HJLVWHU�B�LV�XVHG�DV�D�E\WH�FRXQWHU��DQG�LWV�FRQWHQWV�DUH�SODFHG�RQ�WKH�WRS�
KDOI��A8�WKURXJK�A15��RI�WKH�DGGUHVV�EXV��7KHQ�RQH�E\WH�LV�UHDG�IURP�WKH�
VHOHFWHG�SRUW�DQG�LV�FDSWXUHG�E\�WKH�&38��7KH�FRQWHQWV�RI�HL�LV�SODFHG�RQ�
WKH�DGGUHVV�EXV�DQG�WKH�LQSXW�E\WH�LV�ZULWWHQ�WR�WKH�FRUUHVSRQGLQJ�ORFDWLRQ�
RI�PHPRU\��7KHQ�HL�LV�LQFUHPHQWHG�DQG�B�LV�GHFUHPHQWHG��,I�
GHFUHPHQWLQJ�FDXVHV�B�WR�JR�WR�0��WKH�LQVWUXFWLRQ�LV�WHUPLQDWHG��,I�B�LV�QRW�
0��WKH�LQVWUXFWLRQ�LV�UHSHDWHG��,QWHUUXSWV�DUH�UHFRJQL]HG�DQG�UHIUHVK�F\FOHV�
H[HFXWH�DIWHU�HDFK�GDWD�WUDQVIHU��,I�B�LV�VHW�WR�0�SULRU�WR�LQVWUXFWLRQ�WKH�
H[HFXWLRQ������E\WHV�RI�GDWD�DUH�LQSXW�

7KLV�LQVWUXFWLRQ�LV�QRW�FRPSOHWHO\�FRPSDWLEOH�ZLWK�SHULSKHUDO�
GHYLFHV�WKDW�GHFRGH�A15-8�DV�SDUW�RI�D����ELW�,�2�DGGUHVV�

� � � � � � � �

� � � � � � � �

('

%�

1RWH�
80�����������



,QSXW�DQG�,QFUHPHQW ,1,5

=������=�����
8VHU�0DQXDO

���
7LPLQJ

)RU�HDFK�E\WH�ZKLOH�B�LV�QRW�0�

)RU�WKH�ODVW�E\WH��B�LV�0�

)ODJV

7KH�YDOXH�RI�5HJLVWHU�C�LV�07H��7KH�YDOXH�RI�5HJLVWHU�B�LV�03H��7KH�YDOXH�
RI�5HJLVWHU�SDLU�HL�LV�1000H��DQG�WKH�IROORZLQJ�VHTXHQFH�RI�E\WHV�DUH�
DYDLODEOH�DW�WKH�SHULSKHUDO�GHYLFH�PDSSHG�WR�,�2�SRUW�DGGUHVV�07H�

51H (first)
A9H
03H (third)

$W�INIR,�WKH�YDOXH�RI�HL�LV�1003H��7KH�YDOXH�RI�5HJLVWHU�B�LV�0��0HPRU\�
ORFDWLRQ�YDOXHV�DUH�

0�&\FOHV =���7�6WDWHV
=����5HJLVWHU
7�6WDWHV

=��[�2WKHU�5HJLVWHU
7�6WDWHV

� ������������������LQW� ������������������LQW� ������������������LQW�

0�&\FOHV =���7�6WDWHV
=����5HJLVWHU
7�6WDWHV

=��[�2WKHU�5HJLVWHU
7�6WDWHV

� ��������������� ��������������� ���������������

/RFDWLRQ 9DOXH

����+ ��+

����+ $�+

����+ ��+
80�����������
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8VHU�0DQXDO

���

-3��55� -XPS�YLD�5HJLVWHU
2SHUDWLRQ�������

PC ��rr

)RUPDW

�

'HVFULSWLRQ

7KH�FRQWHQWV�RI����ELW�5HJLVWHU�rr�DUH�ORDGHG�WR�WKH�PC��WKH�QH[W�
LQVWUXFWLRQ�WKHQ�VWDUWV�DW�WKDW�DGGUHVV��1R�IODJV�DUH�DIIHFWHG��7KH�rr�FDQ�EH�
WKH�5HJLVWHU�SDLU�HL�RU�DQ�LQGH[�5HJLVWHU�IX�RU�IY�

7LPLQJ

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

-3 �+/� � � �

-3 �,;� � �������� ��������

-3 �,<� � �������� ��������

''� �������-3��,;�

(�� �������

)'� �������-3��,<�

(�� �������

(�� �������-3��+/�
80�����������



-XPS�YLD�5HJLVWHU -3��55�

=������=�����
8VHU�0DQXDO

���
([DPSOH

7KH�5HJLVWHU�SDLU�HL�YDOXH�LV�7404H��$W�JP�(HL)��WKH�SURFHVVRU�VWDUWV�
IHWFKLQJ�WKH�QH[W�LQVWUXFWLRQ�IURP�PHPRU\�ORFDWLRQ�7404H�
80�����������



=������=�����
8VHU�0DQXDO

���

-3�&&�01 -XPS�&RQGLWLRQDOO\
2SHUDWLRQ������

IF�cc�is true,�PC ��mn�else continue

)RUPDW

�

7KH�n�YDOXH�DERYH�LV�WKH�ORZ�RUGHU�E\WH�RI�WKH���E\WH�PHPRU\�
DGGUHVV�

'HVFULSWLRQ

,I�FRQGLWLRQ�cc�LV�7UXH��WKH�LQVWUXFWLRQ�ORDGV�WKH�YDOXH�mn�WR�WKH�PC��DQG�
WKH�SURJUDP�FRQWLQXHV�ZLWK�WKH�LQVWUXFWLRQ�EHJLQQLQJ�DW�DGGUHVV�mn��,I�
FRQGLWLRQ�cc�LV�)DOVH��WKH�PC�LV�LQFUHPHQWHG�DV�XVXDO��DQG�WKH�SURJUDP�
FRQWLQXHV�ZLWK�WKH�QH[W�LQVWUXFWLRQ��&RQGLWLRQ�cc�LV�SURJUDPPHG�DV�RQH�
RI�HLJKW�WKDW�FRUUHVSRQG�WR�FRQGLWLRQ�ELWV�LQ�WKH�)ODJ�5HJLVWHU��

+H[�9DOXH��FF� &RQGLWLRQ 5HOHYDQW�)ODJ

��� 1=���1RQ]HUR =

��� =���� =

��� 1&���1R�&DUU\ &

��� &���&DUU\ &

��� 32���3DULW\�2GG 3�9

��� 3(���3DULW\�(YHQ 3�9

��� 3���6LJQ�3RVLWLYH 6

��� 0���6LJQ�1HJDWLYH 6

����� FF

P

Q

1RWH�
80�����������



-XPS�&RQGLWLRQDOO\ -3�&&�01

=������=�����
8VHU�0DQXDO

���
7LPLQJ

-XPS

1R�MXPS

([DPSOH

7KH�C�)ODJ�LV�VHW��$W�JP�C,�1520H,�WKH�PC�YDOXH�LV�1520H��

=���0�&\FOHV =���7�6WDWHV =��[�0�&\FOHV =��[�7�6WDWHV

� ������������ � �����������

=���0�&\FOHV =���7�6WDWHV =��[�0�&\FOHV =��[�7�6WDWHV

� ������������ � ��������
80�����������



=������=�����
8VHU�0DQXDO

���

-5�&&¶�' -XPS�5HODWLYH�&RQGLWLRQDOO\
2SHUDWLRQ������

If cc true, PC ��PC�±d else continue

)RUPDW

�

'HVFULSWLRQ

,I�WKH�IODJ�FRQGLWLRQ�VHOHFWHG�E\�cc' �LV�7UXH��WKH���ELW�VLJQHG�
GLVSODFHPHQW�d�LV�DGGHG�WR�WKH�PC��ZKLFK�E\�WKLV�WLPH�LV�LQFUHPHQWHG�WR�
WKH�QH[W�LQVWUXFWLRQ�DGGUHVV��,I�WKH�VHOHFWHG�FRQGLWLRQ�LV�)DOVH��WKH�
H[HFXWLRQ�FRQWLQXHV�ZLWK�WKH�QH[W�LQVWUXFWLRQ��1R�IODJV�DUH�DIIHFWHG��7KH�
cc �LV�HQFRGHG�WR�H[SUHVV�WKH�IROORZLQJ�IODJ�FRQGLWLRQV�

7LPLQJ

,I�WKH�FRQGLWLRQ�LV�PHW�DQG�D�MXPS�RFFXUV�

+H[�9DOXH��FF� &RQGLWLRQ

�� 1=���1RQ]HUR

�� =����

�� 1&���1R�&DUU\

�� &���&DUU\

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� ������������LQW� �����������LQW�

G

F ���F���
80�����������



-XPS�5HODWLYH�&RQGLWLRQDOO\ -5�&&¶�'

=������=�����
8VHU�0DQXDO

���
,I�WKH�FRQGLWLRQ�LV�QRW�PHW��DQG�QR�MXPS�RFFXUV�

([DPSOH

%HFDXVH�WKH�DVVHPEOHU�V\PERO�$ UHIHUV�WR�WKH�ILUVW�E\WH�RI�WKH�FXUUHQW�
LQVWUXFWLRQ��WKH�LQVWUXFWLRQ�JR C, $ - 4�LV�DVVHPEOHG�DV�38H FAH���7KH�
DVVHPEOHG�d�E\WH�LV�DOZD\V���OHVV�WKDQ�D�GLVSODFHPHQW�IURP�$ LQ�WKH�
VRXUFH��FAH�LV�-6�LV�WZR�OHVV�WKDQ�WKH����JLYHQ�LQ�WKH�VRXUFH�RSHUDQG���
:KHQ�C�LV�VHW�DQG�WKH�SUHFHGLQJ�LQVWUXFWLRQ�KDV�LWV�RSFRGH�E\WH�ORFDWHG�DW�
ORFDWLRQ�480H��WKH�H[HFXWLRQ�RI�WKH�LQVWUXFWLRQ�UHVXOWV�LQ�D�EUDQFK�WR�
47CH�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� �������� ��������
80�����������



=������=�����
8VHU�0DQXDO

���

-3�01 -XPS
2SHUDWLRQ������

PC ��mn

)RUPDW

�

7KH�n�YDOXH�DERYH�LV�WKH�ORZ�RUGHU�E\WH�RI�WKH�WZR�E\WH�DGGUHVV�

'HVFULSWLRQ

2SHUDQG�mn�LV�ORDGHG�WR�5HJLVWHU�SDLU�PC��7KH�QH[W�LQVWUXFWLRQ�LV�IHWFKHG�
IURP�WKH�ORFDWLRQ�GHVLJQDWHG�E\�WKH�QHZ�FRQWHQWV�RI�WKH�PC�

7LPLQJ�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� ������������ �����������

Q

P

� ������� &�

1RWH�
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-XPS�5HODWLYH -5�'

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ��������

PC � PC ±d 

)RUPDW

�

'HVFULSWLRQ

7KH�YDOXH�RI�WKH�GLVSODFHPHQW�d�LV�DGGHG�WR�WKH�PC�DQG�WKH�QH[W�
LQVWUXFWLRQ�LV�IHWFKHG�IURP�WKH�ORFDWLRQ�GHVLJQDWHG�E\�WKH�QHZ�FRQWHQWV�RI�
WKH�PC��0HDVXUHG�IURP�WKH�DGGUHVV�RI�WKH�LQVWUXFWLRQ�2S�&RGH��WKH�MXPS�
KDV�D�UDQJH�RI�-126 �WR��129 �E\WHV��7KH�DVVHPEOHU�DXWRPDWLFDOO\�DGMXVWV�
IRU�WKH�WZLFH�LQFUHPHQWHG�PC�

7LPLQJ�

([DPSOH

7R�MXPS�IRUZDUG�ILYH�ORFDWLRQV�IURP�DGGUHVV�480 ��XVH�WKLV�DVVHPEO\�
ODQJXDJH�VWDWHPHQW�

JR $+5 ��7KH�UHVXOWLQJ�REMHFW�FRGH�DQG�ILQDO�PC�YDOXH�LV�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� ������������LQW� �����������LQW�

G��

� ������� ��
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8VHU�0DQXDO

���

-5�' -XPS�5HODWLYH
/RFDWLRQ ,QVWUXFWLRQ

��� ��

��� ��

��� ±

��� ±

��� ±

��� ��3&�DIWHU�MXPS
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/RDG�WR�0HPRU\����%LW� /'��$$��$

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ�������

(aa) ��A

)RUPDW

�

'HVFULSWLRQ

7KH�YDOXH�LQ�WKH�$FFXPXODWRU�A�LV�VWRUHG�WR�WKH�PHPRU\�ORFDWLRQ�VHOHFWHG�
E\�aa��7KH�IODJV�DUH�QRW�DIIHFWHG��7KH�PHPRU\�DGGUHVV�aa�FDQ�EH�WKH�
FRQWHQWV�RI�DQ\�RI�WKH�5HJLVWHU�SDLUV�BC��DE��RU�HL��D�GLUHFW�DGGUHVV�mn�LQ�

� � � � � ��

Q

P

� � � � � ��� � �/'��%&���$

� � � � � ��� � �/'��'(���$

� � � � � ��� � �/'��+/���$

/'��PQ���$ � � �

� � � � � ''

G

/'��,;�G���$ � � �

� � � � � ��� � �

� � � � � )'

G

/'��,<�G���$ � � �

� � � � � ��� � �
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=������=�����
8VHU�0DQXDO

���

/'��$$��$ /RDG�WR�0HPRU\����%LW�
WKH�LQVWUXFWLRQ��RU�WKH�VXP�RI�WKH�FRQWHQWV�RI�DQ�LQGH[�5HJLVWHU�IX�RU�IY�
DQG�D�VLJQHG���ELW�GLVSODFHPHQW�d�

7LPLQJ

([DPSOH

7KH�$FFXPXODWRU�YDOXH�LV�D7H��7KH�LQVWUXFWLRQ LD (3141H),�A UHVXOWV�
LQ�D7H�ZULWWHQ�WR�PHPRU\�ORFDWLRQ�3141H�

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

/' �%&���$ � �������� ��������LQW����

/' �'(���$ � �������� ��������LQW����

/' �+/���$ � �������� ��������LQW����

/' �PQ���$ � ��������������� ���������������LQW����

/' �,;�G���$ � ���������������LQW���� ���������������LQW����
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/'��01��(( /RDG�WR�0HPRU\�����%LW�
'HVFULSWLRQ

7KH�FRQWHQWV�RI�WKH�OHVV�VLJQLILFDQW�KDOI�RI����ELW�5HJLVWHU�ee�DUH�VWRUHG�LQ�
PHPRU\�ORFDWLRQ�mn��DQG�WKH�FRQWHQWV�RI�WKH�PRUH�VLJQLILFDQW�KDOI�DUH�
VWRUHG�LQ�ORFDWLRQ�mn+1��7KH�IODJV�DUH�QRW�DIIHFWHG��7KH�ee�FDQ�EH�DQ\�RI�
WKH�5HJLVWHU�SDLUV�BC��DE��RU�HL��WKH�SP��RU�DQ�LQGH[�5HJLVWHU�IX�RU�IY��7KH�
n�LV�WKH�OHDVW�VLJQLILFDQW�E\WH�RI�WKH�PHPRU\�DGGUHVV��,Q�WKH�VHFRQG�IRUP�
VKRZQ�DERYH��ss�LV�HQFRGHG�DV�IROORZV�

7LPLQJ

([DPSOH

7KH�SP�YDOXH�LV�CDE0H��$W�LD�(6789H),�WKH�SP�PHPRU\�ORFDWLRQ�6789H�
YDOXH�LV�E0H�DQG�ORFDWLRQ�678AH YDOXH�LV�CDH�

5HJLVWHU +H[�9DOXH��VV�
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+/ ����7KH�ILUVW�IRUP�VKRZQ�DERYH�LV�SUHIHUUHG�
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,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

/' �PQ���+/ � ������������������ ������������������

/' �PQ���VV � ��������������������� ������������������LQW�������

/' �PQ���,; � ��������������������� ������������������LQW�������

/' �PQ���,< � ��������������������� ������������������LQW�������
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'HVFULSWLRQ

7KH�YDOXH�LQ�WKH�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�aa�LV�ORDGHG�WR�WKH�
$FFXPXODWRU�A��7KH�IODJV�DUH�QRW�DIIHFWHG��7KH�PHPRU\�DGGUHVV�aa�FDQ�EH�
WKH�FRQWHQWV�RI�DQ\�RI�WKH�5HJLVWHU�SDLUV�BC��DE��RU�HL��D�GLUHFW�DGGUHVV�mn�
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/'�$��$$� /RDG�IURP�0HPRU\����%LW�
LQ�WKH�LQVWUXFWLRQ��RU�WKH�VXP�RI�WKH�FRQWHQWV�RI�DQ�LQGH[�5HJLVWHU�IX�RU�IY�
DQG�D�VLJQHG���ELW�GLVSODFHPHQW�d�

7LPLQJ

([DPSOH

,QGH[�5HJLVWHU�IY�YDOXH�LV�25AFH��7KH�LQVWUXFWLRQ�LD A,�(IY�+�19H)�
LQVWUXFWV�WKH�SURFHVVRU�WR�FDOFXODWH�WKH�DGGUHVV�25AFH + 19H��ZKLFK�LV�
25C8H��:KHQ�WKH�PHPRU\�ORFDWLRQ�25C8H�YDOXH�LV�39H��WKH�UHVXOW�LV�39H�
ORDGV�WR�WKH�$FFXPXODWRU�A�

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

/' $���%&� � �������� ��������

/' $���'(� � �������� ��������

/' $���+/� � �������� ��������

/' $���PQ� � ��������������� ���������������

/' $���,;�G� � ���������������LQW���� ���������������LQW����

/' $���,<�G� � ���������������LQW���� ���������������LQW����
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'HVFULSWLRQ

7KH�FRQWHQWV�RI�WKH�,QWHUUXSW�9HFWRU�5HJLVWHU��I��DUH�ORDGHG�WR�WKH�
$FFXPXODWRU��DQG�WKH�3�9�)ODJ�LV�VHW�WR�WKH�VWDWH�RI�WKH�LQWHUUXSW�HQDEOH�
)ODJ�IEF2�

7LPLQJ

)ODJV

,I�DQ�LQWHUUXSW�RFFXUV�GXULQJ�WKH�H[HFXWLRQ��WKH�3DULW\�)ODJ�LV�0�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� �������� ��������

)ODJV 'HVFULSWLRQ

6 6HW�LI�5HJLVWHU�,�LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�5HJLVWHU�,�LV����UHVHW�RWKHUZLVH

+ 5HVHW

3�9 7KH�YDOXH�RI�,))�

1 5HVHW

& 1RW�DIIHFWHG
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/'�$�5 /RDG�IURP�5HJLVWHU�5
2SHUDWLRQ������
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�

'HVFULSWLRQ

7KH�FRQWHQWV�RI�0HPRU\�5HIUHVK�5HJLVWHU��R)�DUH�ORDGHG�WR�WKH�$FFXPXODWRU��DQG�
WKH�3�9�)ODJ�LV�VHW�WR�WKH�VWDWH�RI�WKH�LQWHUUXSW�HQDEOH�)ODJ�IEF2�

7LPLQJ

)ODJV

�,I�DQ�LQWHUUXSW�RFFXUV�GXULQJ�WKH�H[HFXWLRQ��WKH�3DULW\�)ODJ�LV�0�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV
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)ODJV 'HVFULSWLRQ

6 6HW�LI�WKH�YDOXH�RI�5HJLVWHU�5�LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�WKH�YDOXH�RI�5HJLVWHU�5�LV����UHVHW�RWKHUZLVH

+ 5HVHW

3�9 7KH�YDOXH�RI�,))�

1 5HVHW

& 1RW�DIIHFWHG
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'HVFULSWLRQ

7KH����ELW�LPPHGLDWH�YDOXH�mn�LQ�WKH�LQVWUXFWLRQ�LV�ORDGHG�WR�5HJLVWHU�ee��
7KH�IODJV�DUH�QRW�DIIHFWHG��7KH ee FDQ�EH�DQ\�RI�WKH�5HJLVWHU�SDLUV�BC��
DE��RU�HL��WKH�SP��RU�DQ�LQGH[�5HJLVWHU�IX�RU�IY��7KH�n�LV�ORDGHG�WR�WKH�
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/'�((�01 /RDG�,PPHGLDWH�����%LW�
OHVV�VLJQLILFDQW�KDOI�RI�WKH�UHJLVWHU��,Q�WKH�ILUVW�IRUP�VKRZQ�DERYH��ss�LV�
HQFRGHG�DV�IROORZV�

7LPLQJ

([DPSOH

$W LD SP,�7FFEH��WKH�SP�YDOXH�LV�7FFEH�

5HJLVWHU +H[�9DOXH��VV�
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+/ ��
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,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

/' VV��PQ � ������������ �����������

/' ,;��PQ � ��������������� ���������������

/' ,<��PQ � ��������������� ���������������
80�����������



/RDG�IURP�0HPRU\�����%LW� /'�((��01�

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ�����������

ee
L
 ��(mn), ee

H
 ��(mn+1)

)RUPDW

�

� � � � � �$

Q

P

/'�+/���PQ� � � �

� � � � � ('

Q

P

/'�VV���PQ� � � �

� � � � �V V �

� � � � � ''

Q

P

/'�,;��PQ� � � �

� � � � �� � � �$

� � � � � )'

Q

P

/'�,<���PQ� � � �

� � � � �� � � �$
80�����������



=������=�����
8VHU�0DQXDO

���

/'�((��01� /RDG�IURP�0HPRU\�����%LW�
'HVFULSWLRQ

7KH�FRQWHQWV�RI�PHPRU\�ORFDWLRQ�mn�DUH�ORDGHG�WR�WKH�OHVV�VLJQLILFDQW�KDOI�
RI����ELW�5HJLVWHU�ee��DQG�WKH�FRQWHQWV�RI�ORFDWLRQ�mn+��DUH�ORDGHG�WR�WKH�
PRUH�VLJQLILFDQW�KDOI��7KH�IODJV�DUH�QRW�DIIHFWHG��7KH ee FDQ�EH�DQ\�RI�
WKH�5HJLVWHU�SDLUV�BC��DE��RU�HL��WKH�SP��RU�DQ�LQGH[�5HJLVWHU�IX�RU�IY��7KH�
n�IROORZLQJ�WKH�RSFRGH�V��LV�WKH�OHVV�VLJQLILFDQW�E\WH�RI�WKH�PHPRU\�
DGGUHVV��,Q�WKH�VHFRQG�IRUP�VKRZQ�DERYH��ss�LV�HQFRGHG�DV�IROORZV�

7LPLQJ

([DPSOH

0HPRU\�ORFDWLRQ�6789H�YDOXH�LV�34H,�3��/RFDWLRQ�678AH�YDOXH�LV�12H��
$W�LD�BC,�(6789H)��WKH�B YDOXH�LV�12H�DQG�C�YDOXH�LV�34H�

5HJLVWHU +H[�9DOXH��VV�
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+/ ����7KH�ILUVW�IRUP�VKRZQ�DERYH�LV�SUHIHUUHG��

63 ��

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV
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'HVFULSWLRQ

7KH�FRQWHQWV�RI�WKH�$FFXPXODWRU�DUH�ORDGHG�WR�WKH�,QWHUUXSW�&RQWURO�
9HFWRU�5HJLVWHU��I���1R�IODJV�DUH DIIHFWHG�

7LPLQJ

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV
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'HVFULSWLRQ

7KH�LPPHGLDWH�YDOXH�n�LV�ORDGHG�WR�WKH�m�RSHUDQG��7KH�IODJV�DUH�QRW�
DIIHFWHG��7KH�m�FDQ�EH�DQ\�RI�D�GHVWLQDWLRQ�5HJLVWHU�r��D�PHPRU\�ORFDWLRQ�
VHOHFWHG�E\�WKH�FRQWHQWV�RI�5HJLVWHU�SDLU�HL��RU�D�PHPRU\�ORFDWLRQ�
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VHOHFWHG�E\�WKH�VXP�RI�WKH�FRQWHQWV�RI�DQ�LQGH[�5HJLVWHU�IX�RU�IY�DQG�D�
VLJQHG���ELW�GLVSODFHPHQW�d��,Q�WKH�UHJLVWHU�IRUP��r�VHOHFWV�D�GHVWLQDWLRQ�
UHJLVWHU�DV�IROORZV�

7LPLQJ

([DPSOH

7KH�YDOXH�RI�5HJLVWHU�SDLU�HL�LV 4444H��7KH�LQVWUXFWLRQ�LD (HL), 28H 
ORDGV�28H�WR�PHPRU\�ORFDWLRQ�4444H�

5HJLVWHU +H[�9DOXH��U�
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2SHUDWLRQ������
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'HVFULSWLRQ

7KH�YDOXH�LQ�WKH�VRXUFH�5HJLVWHU�r�LV�ORDGHG�WR�WKH�m�RSHUDQG��7KH�IODJV�
DUH�QRW�DIIHFWHG��7KH�m�FDQ�EH�DQ\�RI�D�GHVWLQDWLRQ�5HJLVWHU�r’��D�PHPRU\�
ORFDWLRQ�VHOHFWHG�E\�WKH�FRQWHQWV�RI�5HJLVWHU�SDLU�HL��RU�D�PHPRU\�
ORFDWLRQ�VHOHFWHG�E\�WKH�VXP�RI�WKH�FRQWHQWV�RI�DQ�LQGH[�5HJLVWHU�IX�RU�IY�
DQG�D�VLJQHG���ELW�GLVSODFHPHQW�d��7KH�r�VHOHFWV�D�VRXUFH�UHJLVWHU��DQG�LQ�
WKH�UHJLVWHU�WR�UHJLVWHU�IRUP�r�VHOHFWV�D�GHVWLQDWLRQ�UHJLVWHU�DV�IROORZV�
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([DPSOH

7KH�C�5HJLVWHU�YDOXH�LV�1CH��7KH�IX�YDOXH�LV�3100H��$W�H[HFXWLRQ�RI�WKH�
LQVWUXFWLRQ�(IX + 6),�C,�WKH�PHPRU\�ORFDWLRQ�3106H�YDOXH�LV�1CH�

5HJLVWHU +H[�9DOXH��U��U
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,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV
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'HVFULSWLRQ

7KH�YDOXH�RI�WKH�$FFXPXODWRU�LV�ORDGHG�WR�WKH�0HPRU\�5HIUHVK�5HJLVWHU�
R��1R�IODJV�DUH�DIIHFWHG�

7LPLQJ

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV
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'HVFULSWLRQ

7KH�YDOXH�RI�WKH�s�RSHUDQG�LV�ORDGHG�WR�WKH�GHVWLQDWLRQ�5HJLVWHU�r��7KH�
IODJV�DUH�QRW�DIIHFWHG��7KH�s�FDQ�EH�DQ\�RI�D�VRXUFH�5HJLVWHU�r��DQ�
LPPHGLDWH�YDOXH�n�LQ�WKH�LQVWUXFWLRQ��D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�
YDOXH�RI�HL��RU�D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�VXP�RI�WKH�YDOXH�RI�DQ�
LQGH[�5HJLVWHU�IX�RU�IY�DQG�D�VLJQHG���ELW�GLVSODFHPHQW�d��7KH�r�VHOHFWV�D�
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GHVWLQDWLRQ�UHJLVWHU��DQG�LQ�WKH�UHJLVWHU�WR�UHJLVWHU�IRUP�r�VHOHFWV�D�VRXUFH�
UHJLVWHU��DV�IROORZV�

7LPLQJ

([DPSOH

7KH�LQGH[�5HJLVWHU�IY�YDOXH�LV�25AFH��7KH�LQVWUXFWLRQ�D B,�(IY�+�19H)�
PDNHV�WKH�SURFHVVRU�FDOFXODWH�WKH�DGGUHVV�25AFH�+�19H��ZKLFK�LV�25C8H��
:KHQ�PHPRU\�ORFDWLRQ�25C8H�YDOXH�LV�39H��WKH�UHVXOW�LV�39H�ORDGV�WR�WKH�
B�5HJLVWHU�
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/' U���+/� � �������� ��������

/' U���,;�G� � ���������������LQW���� ���������������LQW����

/' U���,<�G� � ���������������LQW���� ���������������LQW����
80�����������



/RDG�6WDFN�3RLQWHU /'�63�55

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ������

SP�� rr

)RUPDW

�

'HVFULSWLRQ

7KH�YDOXH�RI�WKH����ELW�5HJLVWHU�rr�ORDGV�WR�WKH�SP��7KH�IODJV�DUH�QRW�
DIIHFWHG��7KH�rr�FDQ�EH�5HJLVWHU�SDLU�HL�RU�DQ�LQGH[�5HJLVWHU�IX�RU�IY��

7LPLQJ

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

/' 63��+/ � ��������LQW� ��������LQW�

/' 63��,; � ������������LQW� �����������LQW�

/' 63��,< � ������������LQW� �����������LQW�

''� �������/'�63��,;

)�� �������

)'� �������/'�63��,<

)�� �������

)�� �������/'�63��+/
80�����������



=������=�����
8VHU�0DQXDO

���

/'�63�55 /RDG�6WDFN�3RLQWHU
([DPSOH

7KH�IX�YDOXH�LV�AB04H��$W�H[HFXWLRQ�RI�WKH�LQVWUXFWLRQ�LD�SP��WKH�IX�
5HJLVWHU�SDLU�SP�YDOXH�LV�AB04H.
80�����������



/RDG�DQG�'HFUHPHQW /''

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ������

(DE) ��(HL), DE ��DE±1, HL ��HL±1, BC ��BC�±1

)RUPDW

�

'HVFULSWLRQ

7KLV�LQVWUXFWLRQ�WUDQVIHUV�D�E\WH�RI�GDWD�IURP�WKH�PHPRU\�ORFDWLRQ�
DGGUHVVHG�E\�WKH�YDOXH�RI�5HJLVWHU�SDLU�HL�WR�WKH�PHPRU\�ORFDWLRQ�
DGGUHVVHG�E\�WKH�YDOXH�RI�WKH�DE�5HJLVWHU�SDLU��7KHQ�FRQWHQWV�RI�ERWK�
5HJLVWHU�SDLUV�DQG�WKH�BC�DUH�GHFUHPHQWHG��7KH�3�9�)ODJ�LV�VHW�WR�LQGLFDWH�
LI�BC�LV�GHFUHPHQWHG�WR�0�

7LPLQJ

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� ��������������� ���������������

('� �������

$�� �������
80�����������



=������=�����
8VHU�0DQXDO

���

/'' /RDG�DQG�'HFUHPHQW
)ODJV

([DPSOH

7KH�5HJLVWHU�SDLU�HL�YDOXH�LV�1111��7KH�PHPRU\�ORFDWLRQ�1111H�YDOXH�LV�
WKH�E\WH�88H��7KH�DE�5HJLVWHU�SDLU�YDOXH�LV�2222H��7KH�PHPRU\�ORFDWLRQ�
2222H�YDOXH�LV�E\WH�66H��DQG�WKH�BC�5HJLVWHU�SDLU�YDOXH�LV�0007H��$W�
H[HFXWLRQ�RI�WKH�LQVWUXFWLRQ�LDD,�WKH�IROORZLQJ�YDOXHV�DUH�LQ�UHJLVWHU�SDLUV�
DQG�PHPRU\�DGGUHVVHV�

)ODJ 9DOXH

6 1RW�DIIHFWHG

= 1RW�DIIHFWHG

+ 5HVHW

3�9 5HVHW�LI�%&�LV��������VHW�RWKHUZLVH

1 5HVHW

& 1RW�DIIHFWHG

5HJLVWHU�3DLU 0HPRU\�$GGUHVV�

+/ ����+

�����+� ��+

'( ����+

�����+� ��+

%& ����+
80�����������



/RDG��'HFUHPHQW��5HSHDW /''5

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ������

(DE)���(HL), DE���DE±1, HL ��HL±1, BC � BC±1; repeat 
until (BC); is 0

)RUPDW

�

'HVFULSWLRQ

7KLV�LQVWUXFWLRQ�WUDQVIHUV�D�E\WH�RI�GDWD�IURP�WKH�PHPRU\�ORFDWLRQ�
DGGUHVVHG�E\�WKH�YDOXH�RI�5HJLVWHU�SDLU�HL��WR�WKH�PHPRU\�ORFDWLRQ�
DGGUHVVHG�E\�WKH�YDOXH�RI�WKH�DE�5HJLVWHU�SDLU��7KHQ�ERWK�RI�WKHVH�
UHJLVWHUV�DQG�WKH�BC��%\WH�&RXQWHU��DUH�GHFUHPHQWHG��:KHQ�GHFUHPHQWLQJ�
FDXVHV�BC�WR�JR�WR�0��WKH�LQVWUXFWLRQ�LV�WHUPLQDWHG��:KHQ�BC�LV�QRW�0��WKH�
LQVWUXFWLRQ�LV�UHSHDWHG��,QWHUUXSWV�DUH�UHFRJQL]HG�DQG�WZR�UHIUHVK�F\FOHV�
DUH�H[HFXWHG�DIWHU�HDFK�GDWD�WUDQVIHU��:KHQ�BC�LV�VHW�WR�0�SULRU�WR�
LQVWUXFWLRQ�H[HFXWLRQ��WKH�LQVWUXFWLRQ�ORRSV�WKURXJK����.%�

7LPLQJ

)RU�HDFK�UHSHWLWLRQ�ZKLOH�BC�LV�QRW�0�

:KLOH�BC�LV�0�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV�

� ������������������LQW� ������������������LQW�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV�

� ��������������� ���������������

('� �������

%�� �������
80�����������



=������=�����
8VHU�0DQXDO

���

/''5 /RDG��'HFUHPHQW��5HSHDW
)ODJV

([DPSOH

7KH�5HJLVWHU�SDLU�HL�YDOXH�LV�1114H,�DE�YDOXH�LV�2225H��BC�YDOXH�LV�
0003H��DQG�PHPRU\�ORFDWLRQ�YDOXHV�DUH�

$W�H[HFXWLRQ�RI�WKH�LQVWUXFWLRQ�LDDR��WKH�YDOXH�RI�5HJLVWHU�SDLUV�DQG�
PHPRU\�ORFDWLRQV�DUH�

)ODJ 9DOXH

6 1RW�$IIHFWHG

= 1RW�$IIHFWHG

+ 5HVHW

3�9 5HVHW

1 5HVHW

5HJLVWHU�3DLU 0HPRU\�$GGUHVV 5HJLVWHU�3DLU 0HPRU\�$GGUHVV

�����+� $�+ �����+� &�+

�����+� ��+ �����+� ��+

�����+� ��+ �����+� ��+

5HJLVWHU�3DLU 0HPRU\�$GGUHVV

+/ ����+

'( ����+

%& ����+

5HJLVWHU�3DLU 0HPRU\�$GGUHVV 5HJLVWHU�3DLU 0HPRU\�$GGUHVV

�����+� $�+ �����+� $�+

�����+� ��+ �����+� ��+

�����+� ��+ �����+� ��+
80�����������



/RDG�DQG�,QFUHPHQW /',

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ������

(DE)�� (HL), DE ��DE���1, HL���HL�� 1, BC���BC�±1

)RUPDW

�

'HVFULSWLRQ

$�E\WH�RI�GDWD�LV�WUDQVIHUUHG�IURP�WKH�PHPRU\�ORFDWLRQ�DGGUHVVHG�E\�WKH�
YDOXH�RI�5HJLVWHU�SDLU�HL��WR�WKH�PHPRU\�ORFDWLRQ�DGGUHVVHG�E\�WKH�YDOXH�
RI�DE��7KHQ�ERWK�WKHVH�UHJLVWHU�SDLUV�DUH�LQFUHPHQWHG��BC�LV�GHFUHPHQWHG��
DQG�WKH�3�9�)ODJ�LQGLFDWHV�LI�BC�GHFUHPHQWHG�WR�0�

7LPLQJ�

)ODJV

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� ��������������� ���������������

)ODJ 9DOXH

6 1RW�DIIHFWHG

= 1RW�DIIHFWHG

+ 5HVHW

3�9 5HVHW�LI�%&�LV��������VHW�RWKHUZLVH

1 5HVHW

& 1RW�DIIHFWHG

('� �������

$�� �������
80�����������



=������=�����
8VHU�0DQXDO

���

/', /RDG�DQG�,QFUHPHQW
([DPSOH

7KH�5HJLVWHU�SDLU�HL�YDOXH�LV�1111H��7KH�PHPRU\�ORFDWLRQ�1111H�YDOXH�
LV�88H��7KH�DE�YDOXH�LV�2222H��7KH�PHPRU\�ORFDWLRQ�2222H�YDOXH�LV�
66H��DQG�BC�YDOXH�LV�����+��$W�H[HFXWLRQ�RI�WKH�LQVWUXFWLRQ�LDI��WKH�
YDOXHV�DUH�

5HJLVWHU�3DLU 0HPRU\�$GGUHVV

+/ ����+

�����+� ��+

'( ����+

�����+� ��+

%& ����+
80�����������



/RDG��,QFUHPHQW��5HSHDW /',5

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ�������

(DE)���(HL),�DE���DE + 1,�HL�� HL + 1, BC���BC�-1; repeat
until (BC) is 0

)RUPDW

�

'HVFULSWLRQ

7KLV�LQVWUXFWLRQ�WUDQVIHUV�D�E\WH�RI�GDWD�IURP�WKH�PHPRU\�ORFDWLRQ�
DGGUHVVHG�E\�WKH�YDOXH�RI�5HJLVWHU�SDLU�HL�WR�WKH�PHPRU\�ORFDWLRQ�
DGGUHVVHG�E\�DE��7KHQ�ERWK�WKHVH�UHJLVWHU�SDLUV�DUH�LQFUHPHQWHG�DQG�BC�LV�
GHFUHPHQWHG��:KHQ�GHFUHPHQWLQJ�FDXVHV�WKH�BC�WR�JR�WR�0��WKH�LQVWUXFWLRQ�
LV�WHUPLQDWHG��:KHQ�BC�LV�QRW�0��WKH�LQVWUXFWLRQ�LV�UHSHDWHG��,QWHUUXSWV�DUH�
UHFRJQL]HG�DQG�WZR�UHIUHVK�F\FOHV�DUH�H[HFXWHG�DIWHU�HDFK�GDWD�WUDQVIHU��
:KHQ�BC�LV�VHW�WR�0�SULRU�WR�LQVWUXFWLRQ�H[HFXWLRQ��WKH�LQVWUXFWLRQ�ORRSV�
WKURXJK����.%�

7LPLQJ

)RU�HDFK�UHSHWLWLRQ�ZKLOH�BC�LV�QRW�0�

:KHQ�BC�LV�0�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� ������������������LQW� ������������������LQW�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� ��������������� ���������������

('� �������

%�� �������
80�����������



=������=�����
8VHU�0DQXDO

���

/',5 /RDG��,QFUHPHQW��5HSHDW
)ODJV

([DPSOH

7KH�5HJLVWHU�SDLU�HL�YDOXH�LV�1111H��7KH�DE�YDOXH�LV�2222H��BC�LV�
0003H��0HPRU\�ORFDWLRQV�YDOXHV�DUH�

$W�H[HFXWLRQ�RI�WKH�LQVWUXFWLRQ�LDIR��WKH�YDOXH�RI�UHJLVWHU�SDLUV�DQG�
PHPRU\�ORFDWLRQV�DUH�

)ODJ 9DOXH

6 1RW�DIIHFWHG

= 1RW�DIIHFWHG

+ 5HVHW

3�9 5HVHW

1 5HVHW

& 1RW�DIIHFWHG

5HJLVWHU�3DLU 0HPRU\�$GGUHVV 5HJLVWHU�3DLU 0HPRU\�$GGUHVV

�����+� ��+ �����+� ��+

�����+� ��+ �����+� ��+

�����+� $�+ �����+� &�+

5HJLVWHU�3DLU 0HPRU\�$GGUHVV

+/ ����+

'( ����+

%& ����+

5HJLVWHU�3DLU 0HPRU\�$GGUHVV 5HJLVWHU�3DLU 0HPRU\�$GGUHVV

�����+� ��+ �����+� ��+

�����+� ��+ �����+� ��+

�����+� $�+ �����+� $�+
80�����������



0XOWLSO\ 0/7�66

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ�������

ss � ss
L
 * ss

H

)RUPDW
�

'HVFULSWLRQ

7KH�WZR���ELW�KDOYHV�RI�D�UHJLVWHU�SDLU�DUH�PXOWLSOLHG�DQG�WKH�SURGXFW�LV�VWRUHG�LQ�
WKH�VDPH�UHJLVWHU�SDLU��0XOWLSOLFDWLRQ�LV�XQVLJQHG��DQG�WKH�IODJV�DUH�QRW�DIIHFWHG��
7KH�ss�LV�HQFRGHG�DV�IROORZV�

7LPLQJ

([DPSOH

7KH�H YDOXH�LV�08H,�DQG�L�YDOXH�LV�AAH��$W�H[HFXWLRQ�RI�WKH�LQVWUXFWLRQ�MLT 
HL,�5HJLVWHU�SDLU�HL�YDOXH�LV�0550H���,Q�GHFLPDO��WKLV�LV���������RU�������

5HJLVWHU +H[�9DOXH��VV�

%& ��

'( ��

+/ ��

63 ��

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� 1$ �������������LQW�

('� �������

V ����V��
80�����������



=������=�����
8VHU�0DQXDO

���

1(* 1HJDWH
2SHUDWLRQ�������

A���±�A

)RUPDW

�

'HVFULSWLRQ

7KH�YDOXH�RI�WKH�$FFXPXODWRU�DUH�QHJDWHG��WZRV�FRPSOHPHQW���7KLV�LV�WKH�
VDPH�DV�VXEWUDFWLQJ�WKH�YDOXH�RI�WKH�$FFXPXODWRU�IURP�0��7KH�80H�LV�OHIW�
XQFKDQJHG�

7LPLQJ

)ODJV

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� �������� ��������

)ODJ 9DOXH

6 6HW�LI�WKH�UHVXOW�LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�WKH�UHVXOW�LV����UHVHW�RWKHUZLVH

+ 6HW�LI�%RUURZ�IURP�%LW����UHVHW�RWKHUZLVH

3�9 6HW�LI�$FFXPXODWRU�LV���+�EHIRUH�RSHUDWLRQ��UHVHW�RWKHUZLVH

1 6HW

& 5HVHW�LI�$FFXPXODWRU�LV���+�EHIRUH�RSHUDWLRQ��VHW�RWKHUZLVH

('� �������

��� �������
80�����������



1HJDWH 1(*

=������=�����
8VHU�0DQXDO

���
([DPSOH

7KH�YDOXH�RI�WKH�$FFXPXODWRU�LV�98 (-10410).
�

$W�H[HFXWLRQ�RI�WKH�LQVWUXFWLRQ�NEG��WKH�$FFXPXODWRU�YDOXH�LV�68H 
(10410)��

� �������

� �������
80�����������



=������=�����
8VHU�0DQXDO

���

123 1R�2SHUDWLRQ
2SHUDWLRQ������

1RQH

)RUPDW

�

'HVFULSWLRQ

7KH�&38�SHUIRUPV�QR�RSHUDWLRQ�GXULQJ�WKLV�PDFKLQH�F\FOH�

7LPLQJ

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� � �

� ������� ��
80�����������



,QFOXVLYH�2U 25�$�6

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ������

A���A OR s

)RUPDW�

'HVFULSWLRQ

$�ORJLFDO�OR�RSHUDWLRQ�LV�SHUIRUPHG�XVLQJ�WKH�s�RSHUDQG�DQG�WKH�YDOXH�LQ�
WKH�$FFXPXODWRU�$��7KH�UHVXOW�LV�VWRUHG�LQ�A��DQG�WKH�IODJV�DUH�VHW�DV�
GHVFULEHG�EHORZ��7KH�s�FDQ�EH�DQ\�RI�D�5HJLVWHU�r��DQ�LPPHGLDWH�YDOXH�n�
LQ�WKH�LQVWUXFWLRQ��D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�YDOXH�RI�5HJLVWHU�
SDLU�HL��RU�D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�VXP�RI�WKH�YDOXH�RI�DQ�LQGH[�

� � � �25�$��U

� � � � � )�� �25�$��Q

25�$���+/� � � � � � %�� �

� � � � � ''25�$���,;�G� � � �

� � � � � %�� � �

U�

�

�

� � � � � )'25�$���,<�G� � � �

� � � � � %�� ��

Q

G

G

80�����������



=������=�����
8VHU�0DQXDO

���

25�$�6 ,QFOXVLYH�2U
UHJLVWHU��IX�RU�IY��DQG�D�VLJQHG���ELW�GLVSODFHPHQW�d��,Q�WKH�UHJLVWHU�IRUP��
r�VHOHFWV�D�VRXUFH�UHJLVWHU�DV�IROORZV�

7LPLQJ

)ODJV

5HJLVWHU +H[�9DOXH��U�

% ���

& ���

' ���

( ���

+ ���

/ ���

$ ���

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

25�$��U � � ���������LQW�

25�$��Q � �������� ��������

25�$���+/� � �������� ��������

25�$���,;�G� � ���������������LQW���� ���������������LQW����

25�$���,<�G� � ���������������LQW���� ���������������LQW����

)ODJ 9DOXH

6 6HW�LI�WKH�UHVXOW�LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�WKH�UHVXOW�LV����UHVHW�RWKHUZLVH

+ 5HVHW

3�9 6HW�LI�WKH�UHVXOWLQJ�SDULW\�LV�(YHQ��UHVHW�RWKHUZLVH

1 5HVHW�

& 5HVHW
80�����������



,QFOXVLYH�2U 25�$�6

=������=�����
8VHU�0DQXDO

���
([DPSOH

7KH�H�5HJLVWHU�YDOXH�LV�48H.�7KH�$FFXPXODWRU�YDOXH�LV�12H��$W�
H[HFXWLRQ�RI�OR A, H,�WKH�$FFXPXODWRU�YDOXH�LV�5AH��
80�����������



=������=�����
8VHU�0DQXDO

���

2'70 2XWSXW�DQG�'HFUHPHQW��SDJH���
2SHUDWLRQ�������

(0, (C)) � (HL), HL � HL - 1, C � C - 1, B ��B���1

)RUPDW

�

'HVFULSWLRQ

$�E\WH�LV�UHDG�IURP�PHPRU\�DW�WKH�DGGUHVV�LQ�5HJLVWHU�SDLU�HL��,W�LV�
ZULWWHQ�WR�WKH�RXWSXW�SRUW�VHOHFWHG�E\�SODFLQJ�WKH�YDOXH�RI�C�RQ�A7-A0�DQG�
]HURHV�RQ�A15-A8��LI�DQ\���7KHQ�WKH�PHPRU\�DGGUHVV�LQ�5HJLVWHU�SDLU�HL�
DQG�WKH�,�2�DGGUHVV�LQ�C�DUH�ERWK�GHFUHPHQWHG��D�E\WH�FRXQW�LQ�B�LV�
GHFUHPHQWHG��DQG�WKH�=�IODJ�LV�VHW�WR�LQGLFDWH�LI�B�KDV�EHHQ�GHFUHPHQWHG�WR�
0��2WKHU�IODJV�DUH�DIIHFWHG�DV�VKRZQ�EHORZ�

7LPLQJ

0�&\FOHV 7�6WDWHV������UHJ� 7�6WDWHV��RWKHU���[�

� ������������������LQW� ������������������LQW�

('� �������

�%� �������
80�����������



2XWSXW�DQG�'HFUHPHQW��SDJH��� 2'70

=������=�����
8VHU�0DQXDO

���
)ODJV

([DPSOH

7KH�5HJLVWHU�SDLU�HL�YDOXH�LV�4200H��C�YDOXH�LV�80H��B�YDOXH�LV�10H��
0HPRU\�ORFDWLRQ�4200H�YDOXH�LV�81H��$W�H[HFXWLRQ�RI�WKH�LQVWUXFWLRQ�
OTDM,�81H LV�ZULWWHQ�WR�RXWSXW�SRUW�0080H��7KH�YDOXH�RI�5HJLVWHU�SDLU�
HL�LV�41FFH��C�LV�7FH��B�LV�0FH��7KH�IODJV�DUH�VHW�DV�IROORZV��

)ODJ 9DOXH

6 6HW�LI�QHZ��%��1HJDWLYH��UHVHW�RWKHUZLVH

=� 6HW�LI�QHZ��%�����UHVHW�RWKHUZLVH

+� 6HW�LI�%RUURZ�IURP�%LW���RI�%��UHVHW�RWKHUZLVH

3�9� 6HW�LI�SDULW\�RI�QHZ��%��LV�(YHQ��FOHDUHG�WR���RWKHUZLVH

1 6HW�LI�%LW���RI�GDWD�E\WH�LV����UHVHW�RWKHUZLVH

& 6HW�LI�%���WR�))��UHVHW�RWKHUZLVH

)ODJ 9DOXH

6 �

= �

& �

+ �

3�9 �

1 �
80�����������



=������=�����
8VHU�0DQXDO

���

27'05 2XWSXW��'HFUHPHQ��5HSHDW���SDJH���
2SHUDWLRQ�������

(0, (C)) ��(HL), HL ��HL ±�1, &�� C ±�1, B � B ± 1, repeat 
until B is 0

)RUPDW�

'HVFULSWLRQ

$�E\WH�LV�UHDG�IURP�PHPRU\�DW�WKH�DGGUHVV�LQ�5HJLVWHU�SDLU�HL��DQG�WKHQ�ZULWWHQ�
WR�WKH�RXWSXW�SRUW�VHOHFWHG�E\�SODFLQJ�WKH�YDOXH�RI�C�RQ�A7-A0�DQG�]HURHV�RQ�
A15-A8 �LI�DQ\���7KHQ�WKH�PHPRU\�DGGUHVV�LQ�5HJLVWHU�SDLU�HL�DQG�WKH�,�2�
DGGUHVV�LQ�C�DUH�ERWK�GHFUHPHQWHG��DQG�D�E\WH�FRXQW�LQ�B�LV�GHFUHPHQWHG��7KHVH�
VWHSV�DUH�UHSHDWHG�XQWLO�B�LV�GHFUHPHQWHG�WR�0��$Q�LQLWLDO�B�YDOXH�RI�0�FDXVHV�����
E\WHV�WR�WUDQVIHU�IURP�PHPRU\�WR�RXWSXW�SRUWV��7KH�IODJV�DUH�DIIHFWHG�DV�VKRZQ�
EHORZ�

,QWHUUXSWV�PD\�RFFXU�DIWHU�DQ\�F\FOH��DQG�WKH�LQVWUXFWLRQ�FRQWLQXHV�WUDQVSDUHQWO\�
RQ�UHWXUQ�IURP�WKH�LQWHUUXSW�VHUYLFH�URXWLQH��7KLV�LQVWUXFWLRQ�LQ�XVHIXO�IRU�LQLWLDO�
L]LQJ�D�EORFN�RI�RXWSXW�UHJLVWHUV��VXFK�DV�WKH�=������FRUH�UHJLVWHUV�

7LPLQJ

0�&\FOHV 7�6WDWHV������UHJ� 7�6WDWHV��RWKHU���[�

%�LV�1RQ]HUR � ������������������LQW� ������������������LQW�

1HZ��%��� � ������������������LQW� ������������������LQW�

('� �������

�%� �������
80�����������



2XWSXW��'HFUHPHQ��5HSHDW���SDJH��� 27'05

=������=�����
8VHU�0DQXDO

���
)ODJV

([DPSOH

7KH�5HJLVWHU�SDLU�HL�YDOXH�LV�4200H��C�YDOXH�LV�80H��B�YDOXH�LV�3��
0HPRU\�ORFDWLRQV�41FEH�WR�4200H YDOXH�LV�13H 00H 81H��$W�H[HFXWLRQ�
RI�WKH�LQVWUXFWLRQ�OTDMR��WKH�YDOXH�81H�LV�ZULWWHQ�WR�RXWSXW�SRUW�0080H��
7KH�YDOXH�00�LV�ZULWWHQ�WR�SRUW�007FH��7KH�YDOXH�13H�LV�ZULWWHQ�WR�SRUW�
007EH��5HJLVWHU�SDLU�HL�YDOXH�LV�41FDH��C�YDOXH�LV�7DH��DQG�B�YDOXH�LV�0�

)ODJ 9DOXH

6 5HVHW

=� 6HW

+ 5HVHW

3�9� 6HW

1 6HW�LI�%LW���RI�ODVW�GDWD�E\WH�LV����UHVHW�RWKHUZLVH

& 5HVHW
80�����������



=������=�����
8VHU�0DQXDO

���

27'5 2XWSXW��'HFUHPHQ��5HSHDW
2SHUDWLRQ�������

(C) ��(HL), B ��B�±�1, HL ��HL -1,�repeat until B is 0

)RUPDW

�

'HVFULSWLRQ

7KH�YDOXH�RI�5HJLVWHU�SDLU�HL�DUH�SODFHG�RQ�WKH�DGGUHVV�EXV�WR�VHOHFW�D�
ORFDWLRQ�LQ�PHPRU\��7KH�E\WH�UHDG�IURP�WKLV�PHPRU\�ORFDWLRQ�LV�
WHPSRUDULO\�VWRUHG�LQ�WKH�&38��:KHQ�WKH�E\WH�FRXQWHU��B��LV�GHFUHPHQWHG��
WKH�YDOXH�RI�5HJLVWHU�C�DUH�SODFHG�RQ�WKH�ERWWRP�KDOI��A7�WKURXJK�A0��RI�
WKH�DGGUHVV�EXV�WR�VHOHFW�WKH�,�2�GHYLFH�DW�RQH�RI�����SRVVLEOH�SRUWV��
5HJLVWHU�%�PD\�EH�XVHG�DV�D�E\WH�FRXQWHU��DQG�LWV�GHFUHPHQWHG�YDOXH�LV�
SODFHG�RQ�WKH�WRS�KDOI��A15�WKURXJK�A8��RI�WKH�DGGUHVV�EXV��7KH�E\WH�UHDG�
IURP�PHPRU\�LV�SODFHG�RQ�WKH�GDWD�EXV�DQG�ZULWWHQ�WR�WKH�VHOHFWHG�
SHULSKHUDO�GHYLFH��7KHQ�5HJLVWHU�SDLU�HL�LV�GHFUHPHQWHG��:KHQ�WKH�
GHFUHPHQWHG�B�5HJLVWHU�LV�QRW�0��WKH�LQVWUXFWLRQ�LV�UHSHDWHG��:KHQ�B�KDV�
JRQH�WR�0��WKH�LQVWUXFWLRQ�LV�WHUPLQDWHG��,QWHUUXSWV�DUH�UHFRJQL]HG�DQG�
UHIUHVK�F\FOHV�PD\�EH�H[HFXWHG�DIWHU�HDFK�GDWD�WUDQVIHU��:KHQ�B�LV�0�SULRU�
WR�LQVWUXFWLRQ�H[HFXWLRQ��WKH�LQVWUXFWLRQ�RXWSXWV�����E\WHV�RI�GDWD�

7KLV�LQVWUXFWLRQ�LV�QRW�FRPSOHWHO\�FRPSDWLEOH�ZLWK�SHULSKHUDO�
GHYLFHV�WKDW�GHFRGH�A15-8�DV�SDUW�RI�D����ELW�,�2�DGGUHVV�

('� �������

%%� �������

1RWH�
80�����������



2XWSXW��'HFUHPHQ��5HSHDW 27'5

=������=�����
8VHU�0DQXDO

���
7LPLQJ

:KHQ�B�LV�QRW�0�

:KHQ�B�LV�0�

)ODJV

0�&\FOHV =���7�6WDWHV
=����5HJLVWHU�
7 6WDWHV

=��[�2WKHU�
5HJLVWHU�7 6WDWHV

� ������������������LQW� ������������������LQW� ������������������LQW�

0�&\FOHV =���7�6WDWHV
=����5HJLVWHU�
7 6WDWHV

=��[�2WKHU�
5HJLVWHU�7 6WDWHV

� ��������������� ��������������� ���������������

)ODJ 9DOXH

6 8QNQRZQ

= 6HW

+ 8QNQRZQ

3�9 8QNQRZQ

1 6HW

& 1RW�DIIHFWHG
80�����������



=������=�����
8VHU�0DQXDO

���

27'5 2XWSXW��'HFUHPHQ��5HSHDW
([DPSOH

7KH�YDOXH�RI�5HJLVWHU�C�LV�07H.�7KH�YDOXH�RI�5HJLVWHU�B�LV�03H��7KH�YDOXH�
RI�5HJLVWHU�SDLU�HL�LV�1000H��DQG�PHPRU\�ORFDWLRQ�YDOXHV�DUH�

$W�WKH�H[HFXWLRQ�RI�OTDR��WKH�YDOXH�RI�5HJLVWHU�SDLU�HL�LV�0FFDH��5HJLVWHU�
B�LV�0��7KUHH�E\WHV�DUH�ZULWWHQ�WR�WKH�SHULSKHUDO�GHYLFH�PDSSHG�WR�,�2�SRUW�
DGGUHVV�07H�LQ�WKH�IROORZLQJ�VHTXHQFH�

03H (first)

A9H

51H (third)

5HJLVWHU +H[�9DOXH��U�

�))(+ ��+

�)))+ $�+

����+ ��+
80�����������



2XWSXW�DQG�,QFUHPHQ��SDJH��� 27,0

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ������

(0, (C)) � (HL), HL � HL ��1, C � C���1, B ��B -1

)RUPDW

�

'HVFULSWLRQ

$�E\WH�LV�UHDG�IURP�PHPRU\�DW�WKH�DGGUHVV�LQ�5HJLVWHU�SDLU�HL��DQG�WKHQ�
ZULWWHQ�WR�WKH�RXWSXW�SRUW�VHOHFWHG�E\�SODFLQJ�WKH�YDOXH�RI�C�RQ�A7-A0�DQG�
]HURHV�RQ�A15-A8��LI�DQ\���7KHQ�WKH�PHPRU\�DGGUHVV�LQ�5HJLVWHU�SDLU�HL�
DQG�WKH�,�2�DGGUHVV�LQ�&�DUH�ERWK�LQFUHPHQWHG��5HJLVWHU�B�LV�GHFUHPHQWHG��
DQG�WKH�=�IODJ�LV�VHW�WR�LQGLFDWH�LI�B�LV�GHFUHPHQWHG�WR�0��2WKHU�IODJV�DUH�
DIIHFWHG�DV�VKRZQ�EHORZ�

7LPLQJ

0�&\FOHV 7�6WDWHV������5HJ� 7�6WDWHV��2WKHU���[�

� ������������������LQW� ������������������LQW�

('� �������

��� �������
80�����������



=������=�����
8VHU�0DQXDO

���

27,0 2XWSXW�DQG�,QFUHPHQ��SDJH���
)ODJV

([DPSOH

5HJLVWHU�SDLU�HL�YDOXH�LV�4200H��C�YDOXH�LV�80H��B�YDOXH�LV�10H��0HPRU\�
ORFDWLRQ�4200H�YDOXH�LV�81H��$W�H[HFXWLRQ�RI�WKH�LQVWUXFWLRQ�OTDM��WKH�
YDOXH�81H�LV�ZULWWHQ�WR�RXWSXW�SRUW�0080H��5HJLVWHU�SDLU�HL�YDOXH�LV�
4201H��C�YDOXH�LV�81H��B�YDOXH�LV�0FH��7KH�IODJV�DUH�VHW�DV�IROORZV��

)ODJ 9DOXH

6 6HW�LI�QHZ��%��LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�QHZ��%��LV����UHVHW�RWKHUZLVH

+ 6HW�LI�%RUURZ�IURP�%LW���RI�%��UHVHW�RWKHUZLVH

3�9� 6HW�LI�SDULW\�RI�QHZ��%��LV�(YHQ��FOHDUHG�WR���RWKHUZLVH

1 6HW�LI�%LW���RI�GDWD�E\WH�LV����UHVHW�RWKHUZLVH

& 6HW�LI�%�LV���WR�))��UHVHW�RWKHUZLVH

)ODJ 9DOXH

6 �

= �

& �

+ �

3�9 �

1 �
80�����������



2XWSXW��,QFUHPHQ��5HSHDW��SDJH��� 27,05

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ�������

(0, (C)) � (HL), HL ��HL���1, C � C���1, B ��B - 1� repeat 
until B is 0

)RUPDW

�

'HVFULSWLRQ

$�E\WH�LV�UHDG�IURP�PHPRU\�DW�WKH�DGGUHVV�LQ�5HJLVWHU�SDLU�HL��DQG�WKHQ�
ZULWWHQ�WR�WKH�RXWSXW�SRUW�VHOHFWHG�E\�SODFLQJ�WKH�YDOXH�RI�C�RQ�A7-A0�DQG�
]HURHV�RQ�A15-A8��LI�DQ\���7KHQ�WKH�PHPRU\�DGGUHVV�LQ�5HJLVWHU�SDLU�HL�
DQG�WKH�,�2�DGGUHVV�LQ�C�DUH�ERWK�LQFUHPHQWHG��DQG�B�LV�GHFUHPHQWHG��
7KHVH�VWHSV�DUH�UHSHDWHG�XQWLO�B�GHFUHPHQWV�WR�0��$Q�LQLWLDO�B�YDOXH�RI�0 
FDXVHV�����E\WHV�WR�WUDQVIHU�IURP�PHPRU\�WR�RXWSXW�SRUWV��7KH�IODJV�DUH�
DIIHFWHG�DV�VKRZQ�EHORZ�

,QWHUUXSWV�PD\�RFFXU�DIWHU�DQ\�F\FOH��DQG�WKH�LQVWUXFWLRQ�FRQWLQXHV�
WUDQVSDUHQWO\�DW�UHWXUQ�IURP�WKH�LQWHUUXSW�VHUYLFH�URXWLQH��7KLV�LQVWUXFWLRQ�
LQ�XVHIXO�IRU�LQLWLDOL]LQJ�D�EORFN�RI�RXWSXW�UHJLVWHUV��VXFK�DV�WKH�=������
FRUH�UHJLVWHUV�

('� �������

��� �������
80�����������



=������=�����
8VHU�0DQXDO

���

27,05 2XWSXW��,QFUHPHQ��5HSHDW��SDJH���
7LPLQJ

)ODJV

([DPSOH

7KH�5HJLVWHU�SDLU�HL�YDOXH�LV�4200H��C�YDOXH�LV�80H��B�YDOXH�LV�3��
0HPRU\�ORFDWLRQV�4200H�WR�4202H�YDOXH�LV�13H 00H 81H��$W�H[HFXWLRQ�
RI�WKH�LQVWUXFWLRQ��OTIMR��WKH�YDOXH�13H�LV�ZULWWHQ�WR�RXWSXW�SRUW�0080H��
7KH�YDOXH�00�LV�ZULWWHQ�WR�SRUW�0081H��7KH�YDOXH�81H�LV�ZULWWHQ�WR�SRUW�
0082H��5HJLVWHU�SDLU�HL�YDOXH�LV�4203H��C�YDOXH�LV�83H��DQG�B�YDOXH�LV�0�

0�&\FOHV 7�6WDWHV������UHJ� 7�6WDWHV��RWKHU���[�

:KLOH�%�LV�QRQ]HUR � ������������������LQW� ������������������LQW�

1HZ��%��� � ������������������LQW� ������������������LQW�

)ODJ 9DOXH

6 5HVHW

=� 6HW

+ 5HVHW

3�9 6HW

1� 6HW�LI�%LW���RI�ODVW�GDWD�E\WH�LV����UHVHW�RWKHUZLVH

& 5HVHW
80�����������



2XWSXW��'HFUHPHQ��5HSHDW 27,5

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ�������

 B���B�± 1, (C)���(HL), HL���HL���1, repeat until B is 0

)RUPDW

�

'HVFULSWLRQ

7KH�YDOXH�RI�5HJLVWHU�SDLU�HL�LV�SODFHG�RQ�WKH�DGGUHVV�EXV�WR�VHOHFW�D�
ORFDWLRQ�LQ�PHPRU\��7KH�E\WH�FRQWDLQHG�LQ�WKLV�PHPRU\�ORFDWLRQ�LV�UHDG�
DQG�WHPSRUDULO\�VWRUHG�LQ�WKH�&38��7KHQ��DIWHU�B�LV�GHFUHPHQWHG��WKH�
YDOXH�RI�5HJLVWHU�C�LV�SODFHG�RQ�WKH�ERWWRP�KDOI��A7�WKURXJK�A0��RI�WKH�
DGGUHVV�EXV�WR�VHOHFW�WKH�,�2�GHYLFH�DW�RQH�RI�����SRVVLEOH�SRUWV��7KH�
GHFUHPHQWHG�YDOXH�RI�5HJLVWHU�B�LV�SODFHG�RQ�WKH�WRS�KDOI��A15�WKURXJK�
A8��RI�WKH�DGGUHVV�EXV��7KH�E\WH�UHDG�IURP�PHPRU\�LV�SODFHG�RQ�WKH�GDWD�
EXV�DQG�ZULWWHQ�WR�WKH�VHOHFWHG�SHULSKHUDO�GHYLFH��5HJLVWHU�SDLU�HL�LV�
LQFUHPHQWHG��:KHQ�WKH�GHFUHPHQWHG�B�5HJLVWHU�LV�QRW�0��WKH�LQVWUXFWLRQ�LV�
UHSHDWHG��:KHQ�B�LV�0��WKH�LQVWUXFWLRQ�WHUPLQDWHV��,QWHUUXSWV�DUH�
UHFRJQL]HG�DQG�UHIUHVK�F\FOHV�PD\�EH�H[HFXWHG�DIWHU�HDFK�GDWD�WUDQVIHU��
:KHQ�B�LV�0�SULRU�WR�LQVWUXFWLRQ�H[HFXWLRQ��WKH�LQVWUXFWLRQ�RXWSXWV�����
E\WHV�RI�GDWD�

7KLV�LQVWUXFWLRQ�LV�QRW�FRPSOHWHO\�FRPSDWLEOH�ZLWK�SHULSKHUDO�
GHYLFHV�WKDW�GHFRGH�A15-8�DV�SDUW�RI�D����ELW�,�2�DGGUHVV�

('� �������

%�� �������

1RWH�
80�����������



=������=�����
8VHU�0DQXDO

���

27,5 2XWSXW��'HFUHPHQ��5HSHDW
7LPLQJ

:KHQ�%�LV�QRW���

:KHQ�%�LV���

)ODJV

0�&\FOHV =���7�6WDWHV
=����5HJLVWHU�
7 6WDWHV

=��[�2WKHU�5HJLVWHU�
7 6WDWHV

� ������������������LQW� ������������������LQW� ������������������LQW�

0�&\FOHV =���7�6WDWHV
=����5HJLVWHU�
7 6WDWHV

=��[�2WKHU�5HJLVWHU�
7 6WDWHV

� ��������������� ��������������� ���������������

)ODJ 9DOXH

6 8QNQRZQ

= 6HW

+ 8QNQRZQ

3�9 8QNQRZQ

1 6HW

& 1RW�DIIHFWHG
80�����������



2XWSXW��'HFUHPHQ��5HSHDW 27,5

=������=�����
8VHU�0DQXDO

���
([DPSOH

5HJLVWHU�C�YDOXH�LV�07H��5HJLVWHU�B�YDOXH�LV�03H��5HJLVWHU�SDLU�HL�YDOXH�LV�
1000H��0HPRU\�ORFDWLRQV�KDYH�WKH�IROORZLQJ�YDOXH�

$W�H[HFXWLRQ�RI�OTIR��5HJLVWHU�SDLU�HL�YDOXH�LV�1003H��5HJLVWHU�B�YDOXH�
LV�0��7KHVH�E\WHV�DUH�ZULWWHQ�WR�WKH�SHULSKHUDO�GHYLFH�PDSSHG�WR�,�2�SRUW�
DGGUHVV�07H�LQ�WKH�IROORZLQJ�VHTXHQFH�

51H (first)

A9H

03H (third)

/RFDWLRQ &RQWHQWV

����+ ��+

����+ $�+

����+ ��+
80�����������



=������=�����
8VHU�0DQXDO

���

287��&��5 2XWSXW
2SHUDWLRQ�������

(C)�� r

)RUPDW

�

'HVFULSWLRQ

7KH�YDOXH�RI�5HJLVWHU�C�DUH�SODFHG�RQ�WKH�ERWWRP�KDOI��A7�WKURXJK�A0��RI�
WKH�DGGUHVV�EXV�WR�VHOHFW�WKH�,�2�GHYLFH�DW�RQH�RI�����SRVVLEOH�SRUWV��7KH�
YDOXH�RI�5HJLVWHU�B�LV�SODFHG�RQ�WKH�WRS�KDOI��A15�WKURXJK�A8��RI�WKH�
DGGUHVV�EXV��7KHQ�WKH�E\WH�FRQWDLQHG�LQ�5HJLVWHU�r�LV�SODFHG�RQ�WKH�GDWD�
EXV�DQG�ZULWWHQ�WR�WKH�VHOHFWHG�SHULSKHUDO�GHYLFH��5HJLVWHU�r�LGHQWLILHV�DQ\�
RI�WKH�&38�UHJLVWHUV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�

5HJLVWHU +H[�9DOXH��U�

% ���

& ���

' ���

( ���

+ ���

/ ���

$ ���

('� �������

����� U
80�����������



2XWSXW 287��&��5

=������=�����
8VHU�0DQXDO

���
7LPLQJ

([DPSOH

7KH�YDOXH�RI�5HJLVWHU�C�LV�01H��7KH�YDOXH�RI�5HJLVWHU�B�LV�02H��7KH�YDOXH�
RI�5HJLVWHU�D�LV�5AH��$W�H[HFXWLRQ�RI�OUT�(C),D��WKH�E\WH�5AH�LV�ZULWWHQ�
WR�WKH�SHULSKHUDO�GHYLFH�PDSSHG�WR�,�2�SRUW�DGGUHVV�0201H��:KHQ�WKH�
SHULSKHUDO�GHYLFH�LJQRUHV�A15�WKURXJK�A8��WKH�VWDWHPHQW�DERYH�VKRXOG�
UHDG�the peripheral device mapped to I/O port address 
01H�

0�&\FOHV =���7�6WDWHV
=����5HJLVWHU�
7 6WDWHV

=��[�2WKHU�
5HJLVWHU�7 6WDWHV

� ������������ ������������LQW���� ������������LQW����
80�����������



=������=�����
8VHU�0DQXDO

���

287��1��$ 2XWSXW
2SHUDWLRQ������

(n) � A

)RUPDW�

�

'HVFULSWLRQ

7KH�RSHUDQG�n�LV�SODFHG�RQ�WKH�ERWWRP�KDOI��A7�WKURXJK�A0��RI�WKH�DGGUHVV�
EXV�WR�VHOHFW�WKH�,�2�GHYLFH�DW�RQH�RI�����SRVVLEOH�SRUWV��7KH�YDOXH�RI�WKH�
$FFXPXODWRU��A��DSSHDU�RQ�WKH�WRS�KDOI��A15�WKURXJK�A8��RI�WKH�DGGUHVV�
EXV��7KHQ�WKH�E\WH�FRQWDLQHG�LQ�WKH�$FFXPXODWRU�LV�SODFHG�RQ�WKH�GDWD�EXV�
DQG�ZULWWHQ�WR�WKH�VHOHFWHG�SHULSKHUDO�GHYLFH�

7KLV�LQVWUXFWLRQ�LV�QRW�FRPSOHWHO\�FRPSDWLEOH�ZLWK�SHULSKHUDOV�
WKDW�GHFRGH�A15�WKURXJK�A8�DV�SDUW�RI�D����ELW�,�2�DGGUHVV�

7LPLQJ

([DPSOH

7KH�YDOXH�RI�WKH�$FFXPXODWRU�LV�23H��$W�H[HFXWLRQ�RI�OUT�(01H),�A� WKH�E\WH�
23H�LV�ZULWWHQ�WR�WKH�SHULSKHUDO�GHYLFH�PDSSHG�WR�,�2�SRUW�DGGUHVV�01H�

0�&\FOHV =���7�6WDWHV
=����5HJLVWHU�
7 6WDWHV

=��[�2WKHU�
5HJLVWHU�7 6WDWHV

� ������������ ������������LQW���� ������������LQW����

'�� �������

Q

1RWH�
80�����������



2XWSXW�WR�3DJH�� 287���1��5

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ�������

(0, n) ��r

)RUPDW

�

'HVFULSWLRQ

7KH�RSHUDQG�n�LV�SODFHG�RQ�A7�WKURXJK�A0�ZLWK�0�RQ�A15�WKURXJK�A8�WR�
VHOHFW�DQ�RXWSXW�SRUW��7KH�YDOXH�RI�WKH�UHJLVWHU�VHOHFWHG�E\�r��DV�VKRZQ�LQ�
WKH�IROORZLQJ�WDEOH��DUH�WKHQ�ZULWWHQ�WR�WKH�VHOHFWHG�RXWSXW�SRUW��LI�DQ\���
7KH�IODJV�DUH�QRW�DIIHFWHG�
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287���1��5 2XWSXW�WR�3DJH��
7LPLQJ

([DPSOH

7KH�YDOXH�RI�,QSXW�2XWSXW�&RQWURO�5HJLVWHU��,2&5��LV�1FH��7KH����ELW�,�2�
DGGUHVV�RI�LWV�ASCI0�WUDQVPLW�GDWD�UHJLVWHU�LV�0006H��DQG�WKH�YDOXH�RI�$�LV�
41H��$W�H[HFXWLRQ�RI�OUT0 (6),�A��WKH�E\WH�41H�LV�ZULWWHQ�WR�ASCI0�IRU�
VHULDO�WUDQVPLVVLRQ��8QGHU�WKH�VDPH�FRQGLWLRQV��H[HFXWLRQ�RI�OUT (6),�
A,�GRHV�not�ZULWH�WKH�E\WH�WR�ASCI0��,QVWHDG��LW�LV�ZULWWHQ�WR����ELW�,�2�
DGGUHVV�4106H�

0�&\FOHV 7�6WDWHV������5HJLVWHU� 7�6WDWHV��RWKHU���[�5HJLVWHUV�

� ������������������LQW� ������������������LQW�
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2XWSXW�DQG�'HFUHPHQWV 287'
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8VHU�0DQXDO

���
2SHUDWLRQ�������

B�� B�±�1, (C) � (HL), HL ��HL�± 1

)RUPDW

�

'HVFULSWLRQ

7KH�YDOXH�RI�5HJLVWHU�SDLU�HL�LV�SODFHG�RQ�WKH�DGGUHVV�EXV�WR�VHOHFW�D�
ORFDWLRQ�LQ�PHPRU\��7KH�E\WH�FRQWDLQHG�LQ�WKLV�PHPRU\�ORFDWLRQ�LV�UHDG�
DQG�WHPSRUDULO\�VWRUHG�LQ�WKH�&38��:KHQ�5HJLVWHU�B�LV�GHFUHPHQWHG��WKH�
YDOXH�RI�5HJLVWHU�C�LV�SODFHG�RQ�WKH�ERWWRP�KDOI��A7�WKURXJK�A0��RI�WKH�
DGGUHVV�EXV�WR�VHOHFW�WKH�,�2�GHYLFH�DW�RQH�RI�����SRVVLEOH�SRUWV��7KH�
GHFUHPHQWHG�YDOXH�RI�5HJLVWHU�B�LV�SODFHG�RQ�WKH�WRS�KDOI��A8�WKURXJK�
A15��RI�WKH�DGGUHVV�EXV��1H[W�WKH�E\WH�WR�EH�RXWSXW�LV�SODFHG�RQ�WKH�GDWD�
EXV�DQG�ZULWWHQ�WR�WKH�VHOHFWHG�SHULSKHUDO�GHYLFH��7KH�5HJLVWHU�SDLU�HL�LV�
GHFUHPHQWHG�

7KLV�LQVWUXFWLRQ�LV�QRW�FRPSOHWHO\�FRPSDWLEOH�ZLWK�SHULSKHUDO�
GHYLFHV�WKDW�GHFRGH�A15�WKURXJK�A8�DV�SDUW�RI�D����ELW�,�2�
DGGUHVV�

7LPLQJ

0�&\FOHV =���7�6WDWHV
=����5HJLVWHU�
7 6WDWHV

=��[�2WKHU�
5HJLVWHU�7 6WDWHV

� ��������������� ��������������� ���������������

('� �������

$%� �������

1RWH�
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287' 2XWSXW�DQG�'HFUHPHQWV
)ODJV

([DPSOH

7KH�YDOXH�RI�5HJLVWHU�C�LV�07H��7KH�YDOXH�RI�5HJLVWHU�B�LV�10H��7KH�YDOXH�
RI�5HJLVWHU�SDLU�HL�LV�1000H��7KH�YDOXH�RI�PHPRU\�ORFDWLRQ�1000H�LV�
59H��$W�H[HFXWLRQ�RI�OUTD��5HJLVWHU�B�LV�0FH��5HJLVWHU�SDLU�HL�LV�0FFFH��
7KH�E\WH�59H�LV�ZULWWHQ�WR�WKH�SHULSKHUDO�GHYLFH�PDSSHG�WR�,�2�SRUW�
DGGUHVV�07H�

)ODJ 9DOXH

6 8QNQRZQ

= 6HW�LI�%�LV����LV����UHVHW�RWKHUZLVH

+ 8QNQRZQ

3�9 8QNQRZQ

1 6HW

& 1RW�DIIHFWHG
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8VHU�0DQXDO
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2SHUDWLRQ������

B�� B�± 1, (C)���(HL), HL���HL ��1

)RUPDW

�

'HVFULSWLRQ

7KH�YDOXH�RI�5HJLVWHU�SDLU�HL�DUH�SODFHG�RQ�WKH�DGGUHVV�EXV�WR�VHOHFW�D�
ORFDWLRQ�LQ�PHPRU\��7KH�E\WH�FRQWDLQHG�LQ�WKLV�PHPRU\�ORFDWLRQ�LV�
WHPSRUDULO\�VWRUHG�LQ�WKH�&38��$IWHU�5HJLVWHU�B�LV�GHFUHPHQWHG��WKH�YDOXH�
RI�5HJLVWHU�C�DUH�SODFHG�RQ�WKH�ERWWRP�KDOI��A7�WKURXJK�A0��RI�WKH�DGGUHVV�
EXV�WR�WKH�VHOHFW�WKH�,�2�GHYLFH�DW�RQH�RI�����SRVVLEOH�SRUWV��7KH�
GHFUHPHQWHG�YDOXH�RI�5HJLVWHU�B�LV�SODFHG�RQ�WKH�WRS�KDOI��A15�WKURXJK�
A8��RI�WKH�DGGUHVV�EXV��7KH�E\WH�WR�EH�RXWSXW�LV�SODFHG�RQ�WKH�GDWD�EXV�DQG�
ZULWWHQ�WR�WKH�VHOHFWHG�SHULSKHUDO�GHYLFH��5HJLVWHU�SDLU�HL�LV�LQFUHPHQWHG�

7KLV�LQVWUXFWLRQ�LV�QRW�FRPSOHWHO\�FRPSDWLEOH�ZLWK�SHULSKHUDO�
GHYLFHV�WKDW�GHFRGH�A15�WKURXJK�A8�DV�SDUW�RI�D����ELW�,�2�
DGGUHVV�

7LPLQJ

0�&\FOHV =���7�6WDWHV
=����5HJLVWHU�
7 6WDWHV

=��[�2WKHU�
5HJLVWHU�7 6WDWHV

� ��������������� ��������������� ���������������

('� �������

$�� �������

1RWH�
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287' 2XWSXW�DQG�,QFUHPHQW
)ODJV

([DPSOH

7KH�YDOXH�RI�5HJLVWHU�C�LV�07H��7KH�YDOXH�RI�5HJLVWHU�%�LV�10H��7KH�YDOXH�
RI�5HJLVWHU�SDLU�HL�LV�1000H��7KH�YDOXH�RI�PHPRU\�DGGUHVV�1000H�LV�
59H��$W�H[HFXWLRQ�RI�287,��5HJLVWHU�B�LV�0FH��5HJLVWHU�SDLU�HL�LV�1001H��
%\WH�59H�LV�ZULWWHQ�WR�WKH�SHULSKHUDO�GHYLFH�PDSSHG�WR�,�2�SRUW�DGGUHVV�
07H�

)ODJ 9DOXH

6 8QNQRZQ

= 6HW�LI�%���LV�����UHVHW�RWKHUZLVH

+ 8QNQRZQ

3�9 8QNQRZQ

1 6HW

& 1RW�DIIHFWHG
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3XVK�IURP�6WDFN 323�33

=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ��������

pp
L
���(SP), pp

H
 ��(SP�1), SP ��SP�2

)RUPDW

�

'HVFULSWLRQ

7ZR�E\WHV�DUH�SRSSHG�IURP�WKH�VWDFN�LQ�H[WHUQDO�PHPRU\��WR����ELW�
5HJLVWHU�pp��)LUVW�D�E\WH�LV�UHDG�IURP�PHPRU\�DW�WKH�DGGUHVV�LQ�WKH�SP��DQG�
LV�ORDGHG�WR�WKH�OHVV�VLJQLILFDQW�KDOI�RI�pp��7KHQ�SP�LV�LQFUHPHQWHG�E\�RQH��
DQRWKHU�E\WH�LV�UHDG�IURP�PHPRU\�DW�WKH�QHZ�YDOXH�RI�SP��DQG�LV�ORDGHG�WR�
WKH�PRUH�VLJQLILFDQW�KDOI�RI�pp��SP�LV�LQFUHPHQWHG�DJDLQ��1R�IODJV�DUH�
DIIHFWHG�XQOHVV�WKH�RSHUDQG�LV�AF��7KHUH�LV�QR�FKHFNLQJ�IRU�VWDFN�
XQGHUIORZ�

5HJLVWHU�pp�FDQ�KDYH�WKH�YDOXH�AF �WKH�DFFXPXODWRU�A�DV�PRVW�VLJQLILFDQW�
E\WH��IODJV�DV�OHDVW�VLJQLILFDQW�E\WH���DQ\�RI�WKH�5HJLVWHU�SDLUV�BC��DE��RU�

''� �������323�,;�

(�� �������

)'� �������323�,<

(�� �������

] ����]��323�TT
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323�33 3XVK�IURP�6WDFN
HL��RU�DQ�LQGH[�5HJLVWHU�IX�RU�IY��,Q�WKH�ILUVW�IRUP�VKRZQ�DERYH��qq�LV�
HQFRGHG�DV�IROORZV�

7LPLQJ

)ODJV

)ODJV�DUH�VHW�RQO\�LI�WKH�RSHUDQG�LV�AF�

([DPSOH

7KH�SP�YDOXH�LV�1000H��0HPRU\�ORFDWLRQ�1000H�YDOXH�LV�55H��/RFDWLRQ�
1001H�YDOXH�LV�33H��$W�H[HFXWLRQ�RI�POP IX��WKH�IX�5HJLVWHU�YDOXH�LV�
3355H��SP�YDOXH�LV�1002H�

5HJLVWHU +H[�9DOXH��TT�

%& ��

'( ��

+/ ��

$) ��

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

323 TT � ������������ �����������

323 ,; � ��������������� ���������������

323 ,< � ��������������� ���������������
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(SP�1) � ppH, (SP�2) ��ppL, SP � SP�2

)RUPDW
�

'HVFULSWLRQ

7KH�YDOXH�RI�WKH����ELW�5HJLVWHU�SS�DUH�SXVKHG�WR�WKH�VWDFN�LQ�H[WHUQDO�PHPRU\��
)LUVW��WKH�YDOXH�RI�WKH�SP�DUH�GHFUHPHQWHG�E\�1��DQG�WKH�YDOXH�RI�WKH�PRUH�VLJQLI�
LFDQW�E\WH�RI�5HJLVWHU�pp�DUH�VWRUHG�LQ�PHPRU\�DW�WKH�QHZ�YDOXH�RI�SP��7KHQ�SP�
LV�GHFUHPHQWHG�DJDLQ��DQG�WKH�YDOXH�RI�WKH�OHVV�VLJQLILFDQW�E\WH�RI�WKH�5HJLVWHU�pp�
DUH�VWRUHG�LQ�PHPRU\�DW�WKH�QHZ�YDOXH�RI�SP��1R�IODJV�DUH�DIIHFWHG�DQG�WKHUH�LV�QR�
FKHFNLQJ�IRU�VWDFN�2YHUIORZ��

7KH�pp�FDQ�EH�AF��WKH�DFFXPXODWRU�A�DV�06%��IODJV�DV�/6%���DQ\�RI�WKH�5HJLVWHU�
SDLUV�BC��DE��RU�HL��RU�DQ�LQGH[�5HJLVWHU�IX�RU�IY��,Q�WKH�ILUVW�IRUP�VKRZQ�DERYH��
qq�LV�HQFRGHG�DV�IROORZV�

5HJLVWHU +H[�9DOXH��TT�

%& ��

'( ��

+/ ��

$) ��

''� �������386+�,;

(�� �������

)'� �������386+�,<

(�� �������

T ����T��386+�TT
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7LPLQJ

([DPSOH

7KH�$FFXPXODWRU�A�YDOXH�LV�22H��7KH�IODJV�FRQWDLQ�11H��7KH�SP�YDOXH�LV�1007H��
$W�H[HFXWLRQ�RI�PUSH AF��PHPRU\�DGGUHVV�1006H�YDOXH�LV�22H��$GGUHVV�
1005H�YDOXH�LV�11H.�SP�YDOXH�LV�1005H�

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

386+ TT � ���������LQW������� ���������LQW�������

386+ ,; � ������������LQW������� ������������LQW����

386+ ,< � ������������LQW������� ������������LQW����
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m � m and not (2 Ab)

)RUPDW
�

'HVFULSWLRQ

%LW�b�LQ�RSHUDQG�P�LV�UHVHW�WR�0��1R�IODJV�DUH�DIIHFWHG��7KH�b�FDQ�EH�0 IRU�WKH�OHDVW�
VLJQLILFDQW�ELW�WKURXJK�%LW���IRU�WKH�PRVW�VLJQLILFDQW�ELW��7KH�m�FDQ�EH�D�5HJLVWHU�
r��D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�YDOXH�RI�5HJLVWHU�SDLU�HL��RU�D�PHPRU\�ORFD�

&%� �������5(6�E��U

��

&%� �������5(6�E���+/�

�����

E U

E

''� �������5(6�E���,;�G�

&%� �������

�����

G

5(6�E���,<�G�

E

)'� �������

&%� �������

�����

G

E
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WLRQ�VHOHFWHG�E\�WKH�VXP�RI�WKH�YDOXH�RI�DQ�LQGH[�5HJLVWHU�IX�RU�IY�DQG�D�VLJQHG�
��ELW�GLVSODFHPHQW�d��,Q�WKH�UHJLVWHU�IRUP��r�VHOHFWV�WKH�UHJLVWHU�DV�IROORZV�

7LPLQJ

([DPSOH

$W�H[HFXWLRQ�RI�RES�6,�D,�%LW���LQ�5HJLVWHU�D�UHVHWV��%LW���KDV�WKH�YDOXH�RI�40H�

5HJLVWHU +H[�9DOXH��U�

% ���

& ���

' ���

( ���

+ ���

/ ���

$ ���

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

5(6�U � �������� �����������LQW�

5(6��+/� � ��������������� ���������������LQW����

5(6��,;�G� � ��������������������� ���������������������LQW���

5(6��,<�G� � ��������������������� ���������������������LQW���
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PCL � (SP), PCH � (SP�1), SP � SP��2

)RUPDW
�

'HVFULSWLRQ

7KH�E\WH�DW�WKH�PHPRU\�ORFDWLRQ�VSHFLILHG�E\�WKH�YDOXH�RI�WKH�SP�LV�LVRODWHG�WR�WKH�
ORZ�RUGHU���ELWV�RI�WKH�PC��SP�LV�WKHQ�LQFUHPHQWHG�DQG�WKH�E\WH�DW�WKH�PHPRU\�
ORFDWLRQ�VSHFLILHG�E\�WKH�QHZ�YDOXH�RI�SP�LV�IHWFKHG�DQG�ORDGHG�WR�WKH�KLJKHU�RUGHU�
��ELWV�RI�PC��)LQDOO\��SP�LV�LQFUHPHQWHG�DJDLQ��7KLV�LQVWUXFWLRQ�LV�QRUPDOO\�XVHG�
WR�UHWXUQ�WR�WKH�FDOOLQJ�VHTXHQFH�DW�WKH�FRPSOHWLRQ�RI�D�URXWLQH�HQWHUHG�E\�D�CALL�
LQVWUXFWLRQ��

7LPLQJ

([DPSOH

7KH�YDOXH�RI�WKH�3URJUDP�&RXQWHU�LV�3535H��7KH�YDOXH�RI�WKH�SP�LV�2000H��7KH�
YDOXH�RI�PHPRU\�ORFDWLRQ�2000H�LV�B5H.�7KH�YDOXH�RI�PHPRU\�ORFDWLRQ�2001H�
LV�18H��$W�H[HFXWLRQ�RI�5(7��WKH�YDOXH�RI�WKH�SP�LV�2002H��7KH�YDOXH�RI�PC�LV�
18B5H��SRLQWLQJ�WR�WKH�DGGUHVV�RI�WKH�QH[W�SURJUDP�RSFRGH�IHWFKHG�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� ������������ �����������

&�� �������
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2SHUDWLRQ�������

If cc true: PCL � (SP), PCH � (SP�1), SP � SP � 2

)RUPDW
�

'HVFULSWLRQ

,I�FRQGLWLRQ�cc�LV�7UXH��1���WKH�E\WH�DW�WKH�PHPRU\�ORFDWLRQ�VSHFLILHG�E\�WKH�YDOXH�
RI�WKH�SP�LV�ORDGHG�WR�WKH�ORZ�RUGHU�HLJKW�ELWV�RI�WKH�PC��SP�LV�WKHQ�LQFUHPHQWHG�
DQG�WKH�E\WH�DW�WKH�PHPRU\�ORFDWLRQ�VSHFLILHG�E\�WKH�QHZ�YDOXH�RI�SP�DUH�ORDGHG�
WR�WKH�KLJK�RUGHU���ELWV�RI�PC��SP�LV�LQFUHPHQWHG�DJDLQ��7KH�QH[W�RSFRGH�IROORZLQJ�
WKLV�LQVWUXFWLRQ�LV�IHWFKHG�IURP�WKH�PHPRU\�ORFDWLRQ�VSHFLILHG�E\�WKH�PC��7KLV�
LQVWUXFWLRQ�LV�QRUPDOO\�XVHG�WR�UHWXUQ�WR�WKH�FDOOLQJ�VHTXHQFH�DW�WKH�FRPSOHWLRQ�RI�
D�URXWLQH�HQWHUHG�E\�D�CALL�LQVWUXFWLRQ��:KHQ�FRQGLWLRQ�cc�LV�)DOVH��PC�LV�LQFUH�
PHQWHG�DV�XVXDO��DQG�WKH�SURJUDP�FRQWLQXHV�ZLWK�WKH�QH[W�LQVWUXFWLRQ��&RQGLWLRQ�
cc�LV�SURJUDPPHG�DV�RQH�RI�HLJKW�YDOXHV�ZKLFK�FRUUHVSRQG�WR�FRQGLWLRQ�ELWV�LQ�WKH�
)ODJ�5HJLVWHU�

7LPLQJ

+H[�9DOXH��FF� &RQGLWLRQ 5HOHYDQW�)ODJ

��� 1=±1RQ]HUR =

��� =±� =

��� 1&±1R�&DUU\ &

��� &±&DUU\ &

��� 32±3DULW\�2GG 3�9

��� 3(±3DULW\�(YHQ 3�9

��� 3±6LJQ�3RVLWLYH 6

��� 0±6LJQ�1HJDWLYH 6

����� FF
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:KHQ�cc�LV�7UXH��1��

:KHQ�cc�LV�)DOVH��0��

([DPSOH

7KH�WKH�S�)ODJ�LV�VHW��WKH�YDOXH�RI�WKH�PC�LV�3535H��7KH�YDOXH�RI�SP�LV�2000H��
7KH�YDOXH�RI�PHPRU\�ORFDWLRQ�2000H�LV�B5H��7KH�YDOXH�RI�PHPRU\�ORFDWLRQ�
2001H�LV�18H��$W�H[HFXWLRQ�RI�RET�M��WKH�YDOXH�RI�WKH�SP�LV�2002H.�7KH�YDOXH�
RI�WKH�PC�LV�18B5H��SRLQWLQJ�WR�WKH�DGGUHVV�RI�WKH�QH[W�SURJUDP�RSFRGH�IHWFKHG�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� ������������ ���������LQW�������

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� � ��������LQW�
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5HWXUQ�IURP�,QWHUUXSW

)RUPDW
�

'HVFULSWLRQ

7KLV�LQVWUXFWLRQ�LV�XVHG�DW�WKH�HQG�RI�DQ�LQWHUUXSW�VHUYLFH�URXWLQH�WR�

���5HVWRUH�WKH�YDOXH�RI�WKH�PC��DQDORJRXV�WR�WKH�RET�LQVWUXFWLRQ�

���7R�VLJQDO�D�=���IDPLO\�,�2�GHYLFH�WKDW�WKH�LQWHUUXSW�URXWLQH�LV�FRPSOHWH��7KH�
RETI�LQVWUXFWLRQ�IDFLOLWDWHV�WKH�QHVWLQJ�RI�LQWHUUXSWV��ZKLFK�DOORZV�KLJKHU�SULRULW\�
GHYLFHV�WR�WHPSRUDULO\�VXVSHQG�VHUYLFH�RI�ORZHU�SULRULW\�VHUYLFH�URXWLQHV��7KLV�
LQVWUXFWLRQ�GRHV�QRW�HQDEOH�LQWHUUXSWV��ZKLFK�ZHUH�GLVDEOHG�ZKHQ�WKH�LQWHUUXSW�
URXWLQH�ZDV�HQWHUHG��%HIRUH�GRLQJ�WKH�RETI�LQVWUXFWLRQ��WKH�HQDEOH�LQWHUUXSW�
LQVWUXFWLRQ��EI��PXVW�EH�H[HFXWHG�WR�DOORZ�UHFRJQLWLRQ�RI�LQWHUUXSWV�DIWHU�FRPSOH�
WLRQ�RI�WKH�5(7,�

7LPLQJ

([DPSOH

7ZR�LQWHUUXSWLQJ�GHYLFHV��$�DQG�%��DUH�FRQQHFWHG�LQ�D�GDLV\�FKDLQ�FRQILJXUDWLRQ�
ZLWK�$��ZKLFK�KDV�D�KLJKHU�SULRULW\�WKDQ�%�

=��� =�����20&5���0�(�� ��� =��[��2WKHUZLVH�

0�&\FOHV 7�6WDWHV 0�&\FOHV 7�6WDWHV 0�&\FOHV 7�6WDWHV
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WKH�&DUU\�)ODJ�YDOXH�LV�1�
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2SHUDWLRQ������

)RUPDW
�

'HVFULSWLRQ

7KH�YDOXH�RI�WKH�$FFXPXODWRU��$��LV�URWDWHG�ULJKW���ELW�SRVLWLRQ��%LW�0�LV�ORDGHG�WR�
WKH�&DUU\�)ODJ�DQG�DOVR�WR�%LW����

7LPLQJ

)ODJV

([DPSOH

7KH�$FFXPXODWRU�YDOXH�LV�11H��$W�H[HFXWLRQ�RI�RRCA��WKH�$FFXPXODWRU�YDOXH�LV�
88H DQG�WKH�&DUU\�)ODJ�YDOXH�LV�1�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� � �

)ODJ 9DOXH

6 1RW�DIIHFWHG

= 1RW�DIIHFWHG

+ 5HVHW

3�9 1RW�DIIHFWHG

1 5HVHW

& 'DWD�IURP�%LW���RI�$FFXPXODWRU

� � &<

$

�)� �������$$
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2SHUDWLRQ�����

)RUPDW
�

'HVFULSWLRQ

7KH�YDOXH�RI�WKH�ORZ�RUGHU�IRXU�ELWV��ELWV����������DQG����RI�PHPRU\�ORFDWLRQ��HL��
DUH�ORDGHG�WR�WKH�ORZ�RUGHU�IRXU�ELWV�RI�WKH�$FFXPXODWRU��A���7KH�SUHYLRXV�YDOXH�
RI�WKH�ORZ�RUGHU�IRXU�ELWV�RI�WKH�$FFXPXODWRU�DUH�ORDGHG�WR�WKH�KLJK�RUGHU�IRXU�ELWV�
����������DQG����RI�ORFDWLRQ��HL���7KH�SUHYLRXV�YDOXH�RI�WKH�KLJK�RUGHU�IRXU�ELWV�RI�
�HL��DUH�ORDGHG�WR�WKH�ORZ�RUGHU�IRXU�ELWV�RI��HL���7KH�YDOXH�RI�WKH�KLJK�RUGHU�ELWV�
RI�WKH�$FFXPXODWRU�DUH�XQDIIHFWHG�

7LPLQJ

)ODJV

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� ���������������LQW���� ���������������LQW����

)ODJ 9DOXH

6 6HW�LI�$FFXPXODWRU�LV�1HJDWLYH�DIWHU�RSHUDWLRQ��UHVHW�RWKHUZLVH

= 6HW�LI�$FFXPXODWRU�LV���DIWHU�RSHUDWLRQ��UHVHW�RWKHUZLVH

+ 5HVHW

3�9 6HW�LI�SDULW\�RI�$FFXPXODWRU�LV�(YHQ�DIWHU�RSHUDWLRQ��UHVHW�RWKH

1 5HVHW

& 1RW�DIIHFWHG

7 4 3 0 7 4 � � �+/�A

('� �������

��� �������
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([DPSOH

7KH�YDOXH�RI�5HJLVWHU�SDLU�HL�LV�5000H��7KH�YDOXH�RI�WKH�$FFXPXODWRU�DQG�
PHPRU\�ORFDWLRQ�5000H�LV��

$W�H[HFXWLRQ�RI�RRD��WKH�$FFXPXODWRU�DQG�PHPRU\�ORFDWLRQ�5000H�LV��

$FFXPXODWRU� �������$$

� �������

� ������� �����+�

$FFXPXODWRU� �������$$

� �������

� ������� �����+�
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(SP±1) � PCH, (SP±2) ��PCL, SP � SP±2, PCH � 0, PCL � p 

)RUPDW
�

'HVFULSWLRQ

7KH�PC�YDOXH�LV�SXVKHG�WR�WKH�H[WHUQDO�PHPRU\�VWDFN��DQG�WKH�SDJH���PHPRU\�
ORFDWLRQ��LQGLFDWHG�E\�RSHUDQG�p��LV�ORDGHG�WR�WKH�PC��3URJUDP�H[HFXWLRQ�WKHQ�
EHJLQV�ZLWK�WKH�RSFRGH�LQ�WKH�DGGUHVV�QRZ�SRLQWHG�WR�E\�PC��7KH�SXVK�LV�DFFRP�
SOLVKHG�XVLQJ�WKH�IROORZLQJ�VHTXHQFH�

�� 'HFUHPHQWLQJ�WKH�YDOXH�RI�WKH�SP

�� /RDGLQJ�WKH�KLJK�RUGHU�E\WH�RI�PC�WR�WKH�PHPRU\�DGGUHVV�QRZ�SRLQWHG�WR�E\
SP

�� GHFUHPHQWLQJ�SP�DJDLQ

�� /RDGLQJ�WKH�ORZ�RUGHU�E\WH�RI�PC�WR�WKH�DGGUHVV�QRZ�SRLQWHG�WR�E\�SP

7KH�RST�LQVWUXFWLRQ�DOORZV�IRU�D�MXPS�WR�RQH�RI�HLJKW�DGGUHVVHV�LQ�WKH�WDEOH�EHORZ�

+H[�9DOXH��S� +H[�9DOXH��W�

��+ ���

��+ ���

��+ ���

��+ ���

��+ ���

��+ ���

��+ ���

��+ ���

�����$$ W
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([DPSOH

7KH�YDOXH�RI�WKH�PC�LV�15B3H��7KH�SP�YDOXH�LV�1000H��$W�WKH�H[HFXWLRQ�RI�RST 
18H (Object code 1101111)��WKH�YDOXH�RI�PHPRU\�ORFDWLRQ�0FFFH�LV�
15H��7KH�YDOXH�RI�PHPRU\�ORFDWLRQ�0FFEH�LV�%�+��7KH�YDOXH�RI�WKH�SP�LV�
0FFEH��7KH�YDOXH�RI�WKH�PC�LV�0018H��WKH�DGGUHVV�RI�WKH�QH[W�RSFRGH�WR�EH�
IHWFKHG�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� ������������ ���������LQW�������
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A ��A�± s�±�CY

)RUPDW
�

�

'HVFULSWLRQ

7KH�s�RSHUDQG�DQG�WKH�&DUU\�)ODJ�DUH�VXEWUDFWHG�IURP�WKH�YDOXH�RI�WKH�$FFXPX�
ODWRU��WKH�UHVXOW�LV�VWRUHG�LQ�A��DQG�WKH�IODJV�DUH�VHW�DV�GHVFULEHG�EHORZ��7KH�s�FDQ�
EH�D�5HJLVWHU�r��DQ�LPPHGLDWH�YDOXH�n�LQ�WKH�LQVWUXFWLRQ��D�PHPRU\�ORFDWLRQ�
VHOHFWHG�E\�WKH�YDOXH�RI�5HJLVWHU�SDLU�HL��RU�D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�

'(� �������6%&�$��Q

)'� �������6%&�$���,<�G�

�(� �������

�(� �������6%&�$���+/�

6%&�$��U � ����

''� �������6%&�$���,;�G�

�(� �������

U

G

G

Q
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VXP�RI�WKH�YDOXH�RI�DQ�LQGH[�5HJLVWHU�IX�RU�IY�DQG�D�VLJQHG���ELW�GLVSODFHPHQW�
d��,Q�WKH�UHJLVWHU�IRUP��r�VHOHFWV�D�VRXUFH�UHJLVWHU�DV�IROORZV�

7LPLQJ

)ODJV

5HJLVWHU +H[�9DOXH��U�

% ���

& ���

' ���

( ���

+ ���

/ ���

$ ���

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

6%&�$��U � � ���������LQW�

6%&�$��Q � �������� ��������

6%&�$���+/� � �������� ��������

6%&�$���,;�G� � ���������������LQW���� ���������������LQW��

6%&�$���,<�G� � ���������������LQW���� ���������������LQW��

)ODJ 9DOXH

6 6HW�LI�WKH�UHVXOW�LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�WKH�UHVXOW�LV����UHVHW�RWKHUZLVH

+ 6HW�LI�%RUURZ�IURP�%LW����UHVHW�RWKHUZLVH

3�9 6HW�LI�DQ�2YHUIORZ�RFFXUV��UHVHW�RWKHUZLVH

1 6HW�

& 6HW�LI�%RUURZ��UHVHW�RWKHUZLVH
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([DPSOH

7KH�WKH�$FFXPXODWRU�YDOXH�LV�16H��7KH�&DUU\�)ODJ�LV�VHW��7KH�5HJLVWHU�SDLU�HL�
YDOXH�LV�3433H��DQG�DGGUHVV�3433H�YDOXH�LV�05H��$W�H[HFXWLRQ�RI�SBC�A,�(HL)��
WKH�$FFXPXODWRU�YDOXH�LV�10H�
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HL � Hl�± ss�±�CY

)RUPDW
�

'HVFULSWLRQ

7KH�YDOXH�RI�WKH�5HJLVWHU�SDLU�ss��DQ\�RI�BC��DE��HL��RU�SP��DQG�WKH�&DUU\�)ODJ�
DUH�VXEWUDFWHG�IURP�WKH�YDOXH�RI�5HJLVWHU�SDLU�HL��WKH�UHVXOW�LV�VWRUHG�LQ�HL��DQG�
WKH�&DUU\�)ODJ�LQGLFDWHV�LI�D�%RUURZ�LV�QHHGHG��2SHUDQG�ss�LV�VSHFLILHG�DV�IROORZV�
LQ�WKH�DVVHPEOHG�REMHFW�FRGH�

7LPLQJ

)ODJV

5HJLVWHU�3DLU +H[�9DOXH��VV�

%& ��

'( ��

+/ ��

63 ��

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� ������������LQW� ������������LQW�

)ODJ 9DOXH

6 6HW�LI�WKH�UHVXOW�LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�WKH�UHVXOW�LV����UHVHW�RWKHUZLVH

+ 6HW�LI�D�%RUURZ�IURP�%LW�����UHVHW�RWKHUZLVH

('� �������

V ����V��
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([DPSOH

7KH�WKH�YDOXH�RI�5HJLVWHU�SDLU�HL�LV�9999H��7KH�YDOXH�RI�DE�LV�1111H��DQG�WKH�
&DUU\�)ODJ�LV�VHW��$W�H[HFXWLRQ�RI�SBC HL,�DE,�5HJLVWHU�SDLU�HL�YDOXH�LV�
8887H�

3�9 6HW�LI�DQ�2YHUIORZ�RFFXUV��UHVHW�RWKHUZLVH

1 6HW

& 6HW�LI�%RUURZ��UHVHW�RWKHUZLVH

)ODJ 9DOXH

6 6HW�LI�WKH�UHVXOW�LV�1HJDWLYH��UHVHW�RWKHUZLVH
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2SHUDWLRQ�������

CY ��1

)RUPDW
�

'HVFULSWLRQ

7KH�&DUU\�)ODJ�LV�VHW�

7LPLQJ

)ODJV

NOTE:7KHUH�LV�QR�VSHFLILF�&OHDU�&DUU\�)ODJ�LQVWUXFWLRQ��8VH�OR A,�A�WR�FOHDU�WKH�&DUU\�)ODJ�

0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

� � �

)ODJ 9DOXH

6 1RW�DIIHFWHG

= 1RW�DIIHFWHG

+ 5HVHW�

3�9 1RW�DIIHFWHG

1 5HVHW

& 6HW

��� �������
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2SHUDWLRQ�������

m � m OR (2 A b) 

)RUPDW
�

'HVFULSWLRQ

%LW�b�RI�RSHUDQG�m�LV�VHW�WR�1��1R�IODJV�DUH�DIIHFWHG��7KH�b�FDQ�EH�0��IRU�WKH�OHDVW�
VLJQLILFDQW�ELW��WKURXJK�%LW���IRU�WKH�PRVW�VLJQLILFDQW�ELW��7KH�m�FDQ�EH�D�5HJLVWHU�
r��D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�YDOXH�RI�5HJLVWHU�SDLU�HL��RU�D�PHPRU\�ORFD�

&%� �������6(7�E���+/�

�����

)'� �������6(7�E���,<�G�

&%� �������

�����

&%� �������6(7�E��U

��

''� �������6(7�E���,;�G�

&%� �������

�����

U

G

G

E

E

E

E
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WLRQ�VHOHFWHG�E\�WKH�VXP�RI�WKH�YDOXH�RI�DQ�LQGH[�5HJLVWHU�IX�RU�IY�DQG�D�VLJQHG�
��ELW�GLVSODFHPHQW�d��,Q�WKH�UHJLVWHU�IRUP��r�VHOHFWV�WKH�UHJLVWHU�DV�IROORZV�

7LPLQJ

([DPSOH

7KH�5HJLVWHU�SDLU�HL�YDOXH�LV�4567H��7KH�PHPRU\�ORFDWLRQ�4567H�YDOXH�LV�33H��
$W�H[HFXWLRQ�RI�SET �,�(HL)��PHPRU\�ORFDWLRQ�4567H�YDOXH�LV�B3H�

5HJLVWHU +H[�9DOXH��U�

% ���

& ���

' ���

( ���

+ ���

/ ���

$ ���

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

6(7�E��U � �������� �����������LQW�

6(7�E���+/� � ��������������� ���������������LQW����

6(7�E���,;�G� � ��������������������� ���������������������LQ

6(7�E���,<�G� � ��������������������� ���������������������LQ
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�

'HVFULSWLRQ

7KH�RSHUDQG�m�LV�DULWKPHWLFDOO\�VKLIWHG�OHIW�RQH�ELW�SRVLWLRQ��7KH�FRQWHQW�RI�%LW���
LV�FRSLHG�WR�WKH�&DUU\�)ODJ��RWKHU�IODJV�DUH�VHW�DV�GHVFULEHG�EHORZ��7KH�m�FDQ�EH�D�
5HJLVWHU�r��D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�YDOXH�RI�5HJLVWHU�SDLU�HL��RU�D�
PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�VXP�RI�WKH�YDOXH�RI�DQ�LQGH[�5HJLVWHU�IX�DQG�IY�

0CY
m

0�

&%� �������6/$��+/�

��� �������

)'� �������6/$��,<�G�

&%� �������

&%� �������6/$�U

� ����

''� �������6/$��,;�G�

&%� �������

��� �������

U

G

G

��� �������
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DQG�D�VLJQHG���ELW�GLVSODFHPHQW�d��,Q�WKH�UHJLVWHU�IRUP��r�VHOHFWV�WKH�UHJLVWHU�DV�
IROORZV�

7LPLQJ

)ODJV

5HJLVWHU +H[�9DOXH��U�

% ���

& ���

' ���

( ���

+ ���

/ ���

$ ���

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

6/$�U � �������� �����������LQW�

6/$��+/� � ��������������� ���������������LQW����

6/$��,;�G� � ��������������������� ���������������������LQ

6/$��,<�G� � ��������������������� ���������������������LQ

)ODJ 9DOXH

6 6HW�LI�WKH�UHVXOW�LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�WKH�UHVXOW�LV����UHVHW�RWKHUZLVH

+ 5HVHW

3�9 6HW�LI�SDULW\�LV�(YHQ��UHVHW�RWKHUZLVH

1 5HVHW

& 'DWD�IURP�%LW��
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7KH�5HJLVWHU�L�YDOXH�LV�B1H��$W�H[HFXWLRQ�RI�SLA L��WKH�YDOXH�RI�5HJLVWHU�L�LV�
62H�DQG�WKH�&DUU\�)ODJ�VHWV�
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(QWHU�6OHHS�RU�6\VWHP�6WRS�PRGH
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�

'HVFULSWLRQ

,I�WKH�,26723�ELW�LQ�WKH�����[�SURFHVVRU�,�2�&RQWURO�5HJLVWHU�LV����WKLV�LQVWUXFWLRQ�
SODFHV�WKH�GHYLFH�LQ�6OHHS�PRGH��6OHHS�PRGH�LV�GHHSHU�WKDQ�+DOW�PRGH��VHH�HALT�
LQVWUXFWLRQ��EHFDXVH�WKH�LQWHUQDO�&38�FORFN�VWRSV��WKH�'0$�FKDQQHOV�GR�QRW�
RSHUDWH��'5$0�UHIUHVK��LI�DQ\��VWRSV��WKH�$GGUHVV�EXV�LV���VWDWHG��DQG�FRQWURO�
VLJQDOV�DUH�GULYHQ�KLJK�H[FHSW�ZKHQ�WKH\�DUH���VWDWHG�ZKLOH�BUSACK�LV�/RZ��
6LPLODU�WR�+DOW�PRGH��6OHHS�PRGH�FDQ�WHUPLQDWHG�E\�D�5HVHW�RU�E\�DQ�LQWHUUXSW�
UHTXHVW�IURP�DQ�H[WHUQDO�RU�LQWHUQDO�VRXUFH��LQFOXGLQJ�WKH�$6&,V��357V��DQG�&6,�
2��0RUH�GHWDLOV�RQ�6OHHS�PRGH�DQG�H[LW�IURP�6OHHS�PRGH�DUH�JLYHQ�LQ�WKH�6OHHS�
PRGH�VHFWLRQ�

,I�WKH�,26723�ELW�LQ�WKH�IOCR�LV�1�ZKHQ�WKLV�LQVWUXFWLRQ�LV�H[HFXWHG��WKH�GHYLFH�
HQWHUV�6\VWHP�6WRS�PRGH��7KLV�PRGH�GLIIHUV�IURP�6OHHS�PRGH�EHFDXVH�WKH�$6&,V��
357V��DQG�&6,�2�DUH�VWRSSHG��DQG�WKH\�FDQQRW�JHQHUDWH�DQ�LQWHUUXSW�WR�WHUPLQDWH�
WKH�PRGH�

7LPLQJ

0�&\FOHV ��[�7�6WDWHV

� ,QGHILQLWH�������������LQW��PLQLPXP

('� �������

��� �������
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'HVFULSWLRQ

7KH�RSHUDQG�m�LV�DULWKPHWLFDOO\�VKLIWHG�ULJKW�RQH�ELW�SRVLWLRQ��7KH�FRQWHQW�RI�%LW�0�
LV�ORDGHG�WR�WKH�&DUU\�)ODJ�DQG�%LW���LV�XQFKDQJHG��2WKHU�IODJV�DUH�VHW�DV�GHVFULEHG�
EHORZ��7KH�m�FDQ�EH�D�5HJLVWHU�r��D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�YDOXH�RI�
5HJLVWHU�SDLU�HL��RU�D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�VXP�RI�WKH�YDOXH�RI�DQ�

� � &<
P

&%� �������65$��+/�

�(� �������

)'� �������65$��,<�G�

&%� �������

&%� �������65$�U

� ����

''� �������65$��,;�G�

&%� �������

�(� �������

U

G

G

�(� �������
80�����������



=������=�����
8VHU�0DQXDO

���

W����

W����
LQGH[�5HJLVWHU�IX�RU�IY�DQG�D�VLJQHG���ELW�GLVSODFHPHQW�d��,Q�WKH�UHJLVWHU�IRUP��
r�VHOHFWV�WKH�UHJLVWHU�DV�IROORZV�

7LPLQJ

)ODJV

5HJLVWHU +H[�9DOXH��U�

% ���

& ���

' ���

( ���

+ ���

/ ���

$ ���

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

65$�U � �������� �����������LQW�

65$��+/� � ��������������� ���������������LQW����

65$��,;�G� � ��������������������� ���������������������LQ

65$��,<�G� � ��������������������� ���������������������LQ

)ODJ 9DOXH

6 6HW�LI�WKH�UHVXOW�LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�WKH�UHVXOW�LV����UHVHW�RWKHUZLVH

+ 5HVHW

3�9 6HW�LI�SDULW\�LV�(YHQ��UHVHW�RWKHUZLVH

1 5HVHW

& 'DWD�IURP�%LW���RI�VRXUFH�UHJLVWHU
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([DPSOH

7KH�WKH�YDOXH�RI�WKH�,QGH[�5HJLVWHU�IX�LV�1000H��7KH�YDOXH�RI�PHPRU\�ORFDWLRQ�
1003H�LV�B8H��$W�H[HFXWLRQ�RI�SRA�(IX+3)��PHPRU\�ORFDWLRQ�1003H�YDOXH�LV�
DCH��DQG�WKH�&DUU\�)ODJ�LV�0�
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2SHUDWLRQ�������

)RUPDW
�

'HVFULSWLRQ

7KH�YDOXH�RI�RSHUDQG�P�DUH�VKLIWHG�ULJKW�RQH�ELW�SRVLWLRQ��7KH�FRQWHQW�RI�%LW�0 LV�
ORDGHG�WR�WKH�&DUU\�)ODJ��%LW���LV�UHVHW��DQG�RWKHU�IODJV�DUH�VHW�DV�GHVFULEHG�EHORZ��
7KH�P�FDQ�EH�D�5HJLVWHU�r��D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�YDOXH�RI�5HJLVWHU�
SDLU�HL��RU�D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�VXP�RI�WKH�YDOXH�RI�DQ�LQGH[�

� � &<
P

�

&%� �������65/��+/�

�(� �������

)'� �������65/��,<�G�

&%� �������

&%� �������65/�U

� ����

''� �������65/��,;�G�

&%� �������

�(� �������

U

G

G

�(� �������
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5HJLVWHU�IX�RU�IY�DQG�D�VLJQHG���ELW�GLVSODFHPHQW�d��,Q�WKH�UHJLVWHU�IRUP��r�VHOHFWV�
WKH�UHJLVWHU�DV�IROORZV�

7LPLQJ

)ODJV

5HJLVWHU +H[�9DOXH��U�

% ���

& ���

' ���

( ���

+ ���

/ ���

$ ���

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

65/�U � �������� �����������LQW�

65/��+/� � ��������������� ���������������LQW����

65/��,;�G� � ��������������������� ���������������������LQW

65/��,<�G� � ��������������������� ���������������������LQW

)ODJ 9DOXH

6 5HVHW

= 6HW�LI�WKH�UHVXOW�LV����UHVHW�RWKHUZLVH

+ 5HVHW

3�9 6HW�LI�SDULW\�LV�(YHQ��UHVHW�RWKHUZLVH

1 5HVHW

& 'DWD�IURP�%LW���RI�VRXUFH�UHJLVWHU
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([DPSOH

7KH�5HJLVWHU�B�YDOXH�LV�8FH��$W�H[HFXWLRQ�RI�SRL�B��5HJLVWHU�B�YDOXH�LV�47H�DQG�
WKH�&DUU\�)ODJ�VHWV�
80�����������



=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ�������

A ��A�±�s

)RUPDW
�

'HVFULSWLRQ

7KH�s�RSHUDQG�LV�VXEWUDFWHG�IURP�WKH�YDOXH�RI�$FFXPXODWRU�A��WKH�UHVXOW�LV�VWRUHG�
LQ�A��DQG�WKH�IODJV�DUH�VHW�DV�GHVFULEHG�EHORZ��7KH�s�FDQ�EH�DQ\�RI�D�5HJLVWHU�r��DQ�
LPPHGLDWH�YDOXH�n�LQ�WKH�LQVWUXFWLRQ��D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�YDOXH�RI�
5HJLVWHU�SDLU�HL��RU�D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�VXP�RI�WKH�YDOXH�RI�DQ�

'�� �������68%�$��Q

)'� �������68%�$���,<�G�

��� �������

��� �������68%�$���+/�

68%�$��U � ����

''� �������68%�$���,;�G�

��� �������

U

G

G

Q
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LQGH[�5HJLVWHU�IX�RU�IY�DQG�D�VLJQHG���ELW�GLVSODFHPHQW�d��,Q�WKH�UHJLVWHU�IRUP��
r�VHOHFWV�D�VRXUFH�UHJLVWHU�DV�IROORZV�

7LPLQJ

)ODJV

5HJLVWHU +H[�9DOXH��U��

% ���

& ���

' ���

( ���

+ ���

/ ���

$ ���

,QVWUXFWLRQ 0�&\FOH =���7�6WDWHV =��[�7�6WDWHV

68%�$��U � � ���������LQW�

68%�$��Q � �������� ��������

68%�$���+/� � �������� ��������

68%�$���,;�G� � ���������������LQW���� ���������������LQW����

68%�$���,<�G� � ���������������LQW���� ���������������LQW����

)ODJ 9DOXH

6 6HW�LI�WKH�UHVXOW�LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�WKH�UHVXOW�LV����UHVHW�RWKHUZLVH

+ 6HW�LI�%RUURZ�IURP�%LW����UHVHW�RWKHUZLVH

3�9 6HW�LI�DQ�2YHUIORZ�RFFXUV��UHVHW�RWKHUZLVH

1 6HW�

& 6HW�LI�%RUURZ��UHVHW�RWKHUZLVH
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7KH�$FFXPXODWRU�YDOXH�LV�29H��7KH�5HJLVWHU�D�YDOXH�LV�11H��$W�H[HFXWLRQ�RI�SUB�
D��WKH�$FFXPXODWRU�YDOXH�LV�18H�
80�����������



=������=�����
8VHU�0DQXDO

���
2SHUDWLRQ�������

7HVW�$FFXPXODWRU��A AND s�

)RUPDW
�

'HVFULSWLRQ

7KH�YDOXH�RI�WKH�$�UHJLVWHU�DUH�ORJLFDOO\�ANDHG�ZLWK�WKH�s�RSHUDQG��ZKLFK�FDQ�EH�
D�UHJLVWHU��WKH�PHPRU\�ORFDWLRQ�SRLQWHG�WR�E\�5HJLVWHU�SDLU�HL��RU�DQ�LPPHGLDWH�
YDOXH��7KH�UHVXOW�LV�GLVFDUGHG��EXW�WKH�IODJV�DUH�VHW�WR�LQGLFDWH�WKH�UHVXOW�DV�VKRZQ�
EHORZ��)RU�WKH�UHJLVWHU�FDVH�WKH�r�ILHOG�RI�WKH�LQVWUXFWLRQ�LV�HQFRGHG�DV�IROORZV��

5HJLVWHU U

% ���

& ���

' ���

( ���

+ ���

('� �������767�$���+/�

��� �������

('� �������767�$��Q

��� �������

('� �������767�$��U

����� U

Q
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LVH
7LPLQJ

)ODJV

([DPSOH

7KH�A�YDOXH�LV�83H��7KH�B�YDOXH�LV�7FH��$W�H[HFXWLRQ�RI�LQVWUXFWLRQ�TST�A,�B��D�
�GLVFDUGHG��AND�UHVXOWV�LQ�D�YDOXH�RI�03H��DQG�WKH�IODJV�DUH��

/ ���

$ ���

,QVWUXFWLRQ 0�&\FOHV ��[�7�6WDWHV

767�$��U � �����������LQW�

767�$���+/� � ���������������LQW�

767�$��Q � �����������

)ODJ 9DOXH

6 �6HW�LI�WKHUH�DUH��V�LQ�%LW���RI�$�DQG�WKH�RSHUDQG��UHVHW�RWKHUZ

= �6HW�LI�DOO���ELWV�RI�WKH�UHVXOW�DUH����UHVHW�RWKHUZLVH

+ �6HW

3�9 �VHW�LI�WKH�UHVXOWLQJ�SDULW\�LV�(YHQ��UHVHW�RWKHUZLVH

1 �5HVHW

& �5HVHW

)ODJ 9DOXH

6 �

= �

3�9 �

5HJLVWHU U
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Set flags per ((C) AND n)

)RUPDW
�

'HVFULSWLRQ

7KH�YDOXH�RI�WKH�&�5HJLVWHU�DUH�SODFHG�RQ�A7-A0�DV�DQ�,�2�SRUW�DGGUHVV��ZLWK�
]HURHV�RQ�A15-A8��7KH YDOXH�RI�WKH�LQSXW�SRUW�VHOHFWHG�E\�WKLV�DGGUHVV��LI�DQ\��
DUH�UHDG�DQG�ORJLFDOO\�ANDHG�ZLWK�WKH�LPPHGLDWH�GDWD�RSHUDQG�n��7KH�UHVXOW�LV�
GLVFDUGHG��EXW�WKH�IODJV�DUH�VHW�WR�LQGLFDWH�WKH�UHVXOW�DV�VKRZQ EHORZ��

7LPLQJ

)ODJV

0�&\FOHV 7�6WDWHV������5HJLVWHU� 7�6WDWHV����[�2WKHU�5HJ��

� ���������������LQW� ���������������LQW�

)ODJ 9DOXH

6 6HW�LI�WKHUH�DUH��V�LQ�%LW���RI�ERWK�WKH�LQSXW�E\WH�DQG�WKH�RSHUD
UHVHW�RWKHUZLVH

= 6HW�LI�DOO���ELWV�RI�WKH�UHVXOW�DUH����UHVHW�RWKHUZLVH�

+ 6HW�

3�9 6HW�LI�WKH�UHVXOWLQJ�SDULW\�LV�(YHQ��UHVHW�RWKHUZLVH�

1 5HVHW�

& 5HVHW

('� �������

��� �������

Q
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([DPSOH

7KH�YDOXH�RI�&�LV�45H��7KH�LQSXW�SRUW�0045H�YDOXH�LV�3AH��$W�H[HFXWLRQ�RI�
LQVWUXFWLRQ�TSTIO�88H��D��GLVFDUGHG��AND�UHVXOWV�LQ�D�YDOXH�RI�08H��DQG�WKH�IODJV�
DUH��

)ODJ 9DOXH

6 �

= �

3�9 �
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)RUPDW
�

'HVFULSWLRQ

7KH�s�RSHUDQG�LV�ORJLFDOO\�H[FOXVLYH�ORHG�ZLWK�WKH�YDOXH�RI�WKH�$FFXPXODWRU�A��
WKH�UHVXOW�LV�VWRUHG�LQ�A��DQG�WKH�IODJV�DUH�VHW�DV�GHVFULEHG�EHORZ��7KH�s�FDQ�EH�DQ\�
RI�D�5HJLVWHU�r��DQ�LPPHGLDWH�YDOXH�n�LQ�WKH�LQVWUXFWLRQ��D�PHPRU\�ORFDWLRQ�
VHOHFWHG�E\�WKH�YDOXH�RI�5HJLVWHU�SDLU�HL��RU�D�PHPRU\�ORFDWLRQ�VHOHFWHG�E\�WKH�

((� �������;25�$��Q

)'� �������;25�$���,<�G�

$(� �������

$(� �������;25�$���+/�

;25�$��U � ����

''� �������;25�$���,;�G�

$(� �������

U

G

G

Q
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VXP�RI�WKH�YDOXH�RI�DQ�LQGH[�5HJLVWHU�IX�RU�IY�DQG�D�VLJQHG���ELW�GLVSODFHPHQW�
d��,Q�WKH�UHJLVWHU�IRUP��r�VHOHFWV�D�VRXUFH�UHJLVWHU�DV�IROORZV�

7LPLQJ

)ODJV

5HJLVWHU +H[�9DOXH��U�

% ���

& ���

' ���

( ���

+ ���

/ ���

$ ���

,QVWUXFWLRQ 0�&\FOHV =���7�6WDWHV =��[�7�6WDWHV

;25�$��U � � ���������LQW�

;25�$��Q � �������� ��������

;25�$���+/� � �������� ��������

;25�$���,;�G� � ���������������LQW���� ���������������LQW����

;25�$���,<�G� � ���������������LQW���� ���������������LQW����

)ODJ 9DOXH

6 6HW�LI�WKH�UHVXOW�LV�1HJDWLYH��UHVHW�RWKHUZLVH

= 6HW�LI�WKH�UHVXOW�LV����UHVHW�RWKHUZLVH

+ 5HVHW

3�9 6HW�LI�UHVXOWLQJ�SDULW\�LV�(YHQ��UHVHW�RWKHUZLVH

1 5HVHW�

& 5HVHW
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([DPSOH

7KH�$FFXPXODWRU�YDOXH�LV�96H��$W�H[HFXWLRQ�RI�XOR�A,�5DH,�WKH�$FFXPXODWRU�
YDOXH�LV�CBH
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$SSHQGL[�$
2S�&RGH�0DSV

,1752'8&7,21

7KH�IROORZLQJ�SDJHV�GHVFULEH�KRZ�LQVWUXFWLRQV�DUH�HQFRGHG�LQ�WKH�
=����;�SURFHVVRUV�

7KH�;��KRUL]RQWDO��D[LV�RI�HDFK�WDEOH�LV�WKH�OHVV�VLJQLILFDQW�IRXU�ELWV�
�QLEEOH��RU�KH[�GLJLW�RI�DQ�2S�&RGH�E\WH��7KH�<��YHUWLFDO��D[LV�UHSUHVHQWV�
WKH�PRUH�VLJQLILFDQW�IRXU�ELWV��QLEEOH��RU�KH[�GLJLW�

7DEOH ���GHVFULEHV�KRZ�WKH���;�SURFHVVRUV�GHFRGH�WKH�ILUVW�E\WH�RI�DQ�
LQVWUXFWLRQ��,I�WKH�ILUVW�E\WH�LV�DQ\�RI�WKH�KH[�YDOXHV�CBH��DDH��EDH��RU�
FDH��WKH�FRUUHVSRQGLQJ�ER[�LQ�7DEOH ���WKURXJK�7DEOH ���GLUHFWV�WKH�XVHU�
WR�RQH�RI�WKH�PRUH�WDEOHV��ZKLFK�GHVFULEH�KRZ�WKH���;�SURFHVVRUV�GHFRGH�
WKH�VHFRQG�E\WH�RI�DQ�LQVWUXFWLRQ�

)RU�LQVWUXFWLRQV�ZKRVH�ILUVW�WZR�E\WHV�DUH�DDCBH�RU�FDCBH��WKH�
FRUUHVSRQGLQJ�ER[�LQ�7DEOH ���RU�7DEOH ���GLUHFWV�WKH�XVHU�WR�7DEOH ���RU�
7DEOH ����ZKLFK�GHVFULEHV�KRZ�WKH���;�SURFHVVRUV�GHFRGH�WKH�IRXUWK�E\WH�
RI�DQ�LQVWUXFWLRQ�
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