
 

 



E� ([SODLQ�IXQFWLRQ�FDOO�E\�UHIHUHQFH�DQG�FDOO�E\�YDOXH�ZLWK�DSSURSULDWH�H[DPSOHV�
$QV�

&DOO�E\�9DOXH�
,Q�FDOO�E\�YDOXH��D�FRS\�RI�DFWXDO�DUJXPHQWV�LV�SDVVHG�WR�IRUPDO�DUJXPHQWV�RI�WKH�FDOOHG�IXQFWLRQ�DQG�DQ\�
FKDQJH� PDGH� WR� WKH� IRUPDO� DUJXPHQWV� LQ� WKH� FDOOHG� IXQFWLRQ� KDYH� QR� HIIHFW� RQ� WKH� YDOXHV� RI� DFWXDO�
DUJXPHQWV�LQ�WKH�FDOOLQJ�IXQFWLRQ�
,Q�FDOO�E\�YDOXH� DFWXDO�DUJXPHQWV�ZLOO�UHPDLQ�VDIH��WKH\�FDQQRW�EH�PRGLILHG�DFFLGHQWDOO\�
([DPSOH��&DOO�E\�9DOXH��

�LQFOXGH��VWGLR�K!
YRLG VZDS%\9DOXH�LQW� LQW�� �
�3URWRW\SH�
�
LQW PDLQ�� �
�0DLQ�IXQFWLRQ�
�
^
LQW Q�� ��� Q�� ���
�
�DFWXDO�DUJXPHQWV�ZLOO�EH�DV�LW�LV�
�
VZDS%\9DOXH�Q�� Q���
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`
YRLG VZDS%\9DOXH�LQW D� LQW E�
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`
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7KH�VZDS%\9DOXH���GRHV�QRW�DIIHFW�WKH�DUJXPHQWV�Q� DQG�Q� LQ�WKH�FDOOLQJ�IXQFWLRQ LW�RQO\�RSHUDWHV�
RQ�D DQG�E ORFDO�WR�VZDS%\9DOXH�� LWVHOI�

&DOO�E\�5HIHUHQFH�$GGUHVV�
,Q�FDOO�E\�UHIHUHQFH��WKH�ORFDWLRQ��DGGUHVV��RI�DFWXDO�DUJXPHQWV�LV�SDVVHG�WR�IRUPDO�DUJXPHQWV�RI�WKH�FDOOHG�
IXQFWLRQ��7KLV�PHDQV�E\�DFFHVVLQJ�WKH�DGGUHVVHV�RI�DFWXDO�DUJXPHQWV�ZH�FDQ�DOWHU�WKHP�ZLWKLQ�IURP�WKH�FDOOHG�
IXQFWLRQ�
,Q�FDOO�E\�UHIHUHQFH��DOWHUDWLRQ�WR�DFWXDO�DUJXPHQWV�LV�SRVVLEOH�ZLWKLQ�IURP�FDOOHG�IXQFWLRQ��WKHUHIRUH�WKH�FRGH�PXVW�
KDQGOH�DUJXPHQWV�FDUHIXOO\�HOVH�\RX�JHW�XQH[SHFWHG�UHVXOWV�
([DPSOH� 5HIHUHQFH�$GGUHVV�
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�
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`
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E�
^
LQW W�
W� 
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`
287387
      
Q�� ��� Q�� ��



5ROO�1R� > @

,Q�FDOO�E\�UHIHUHQFH��WR�SDVV�D�YDULDEOH�Q�DV�D�UHIHUHQFH�SDUDPHWHU��WKH�SURJUDPPHU�PXVW�SDVV�D�SRLQWHU�
WR�Q LQVWHDG�RI�Q LWVHOI��7KH�IRUPDO�SDUDPHWHU�ZLOO�EH�D�SRLQWHU� WR� WKH�YDOXH�RI� LQWHUHVW��7KH�FDOOLQJ�
IXQFWLRQ�ZLOO�QHHG�WR�XVH�	 WR�FRPSXWH�WKH�SRLQWHU�RI�DFWXDO�SDUDPHWHU��7KH�FDOOHG�IXQFWLRQ�ZLOO�QHHG�WR�
GHUHIHUHQFH�WKH�SRLQWHU�ZLWK�
 ZKHUH�DSSURSULDWH�WR�DFFHVV�WKH�YDOXH�RI�LQWHUHVW�

F� $���'�DUUD\�DUUD\>���@>��@ FRQWDLQV�IORDWLQJ�YDOXHV��7KH�EDVH�DGGUHVV�RI�WKH�DUUD\�LV������ZKDW�ZLOO�
EH�WKH�DGGUHVV�RI�WKH�HOHPHQW�SUHVHQW�DW�>��@>��@"�>6L]H�RI�IORDW�LV���E\WHV@
$QV� ����������
����
��� ����� � 
 ����� ������������������� ������

>����� �@
4�� $QVZHU�WKH�IROORZLQJ� >����� �@

D�([SODLQ�ELWZLVH�RSHUDWRUV�ZLWK�H[DPSOH"
$QV� �$Q\���ZLOO�DOVR�EH�HQRXJK�
�� 	 �ELWZLVH�$1'��7DNHV�WZR�QXPEHUV�DV�RSHUDQGV�DQG�GRHV�$1'�RQ�HYHU\�ELW�RI�WZR�QXPEHUV��7KH�
UHVXOW�RI�$1'�LV���RQO\�LI�ERWK�ELWV�DUH���

LQW D� ��� E� ���
LQW�F� �D�	�E�
([SODQDWLRQ�

��� �����������,Q�%LQDU\�
��� �����������,Q�%LQDU\�

%LW�2SHUDWLRQ�RI����DQG���
��������
	���������
BBBBBBBB
��������� ����,Q�GHFLPDO�

6R� &�ZLOO�FRQWDLQ��

�� _ �ELWZLVH�25��7DNHV�WZR�QXPEHUV�DV�RSHUDQGV�DQG�GRHV�25�RQ�HYHU\�ELW�RI�WZR�QXPEHUV��7KH�UHVXOW�
RI�25�LV���DQ\�RI�WKH�WZR�ELWV�LV���

LQW D� ��� E� ���
LQW�F� �D�	�E�
([SODQDWLRQ�

��� �����������,Q�%LQDU\�
��� �����������,Q�%LQDU\�

%LW�2SHUDWLRQ�RI����DQG���
��������
_ ��������
BBBBBBBB
��������  ��� �,Q�GHFLPDO�

6R� &�ZLOO�FRQWDLQ���

�� A �ELWZLVH�;25��7DNHV�WZR�QXPEHUV�DV�RSHUDQGV�DQG�GRHV�;25�RQ�HYHU\�ELW�RI�WZR�QXPEHUV��7KH�
UHVXOW�RI�;25�LV���LI�WKH�WZR ELWV�DUH�GLIIHUHQW�

LQW D� ��� E� ���
LQW�F� �D�	�E�
([SODQDWLRQ�

��� �����������,Q�%LQDU\�
��� �����������,Q�%LQDU\�

%LW�2SHUDWLRQ�RI����DQG���
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A ��������
BBBBBBBB
��������  ��� �,Q�GHFLPDO�

6R� &�ZLOO�FRQWDLQ���

�� �� �OHIW�VKLIW��7DNHV�WZR�QXPEHUV��OHIW�VKLIWV�WKH�ELWV�RI�WKH�ILUVW�RSHUDQG��WKH�VHFRQG�RSHUDQG�GHFLGHV�
WKH�QXPEHU�RI�SODFHV�WR�VKLIW�

LQW D� ���
LQW�F� �D������
([SODQDWLRQ�

��� �����������,Q�%LQDU\�

%LW�2SHUDWLRQ�RI������ �
������������ ��� �,Q�GHFLPDO� +HUH�WZR�DGGLWLRQDO�ELWV�DUH�SODFHG�DW�WKH�EHJLQQLQJ�
L�H��/6%�SRVLWLRQV�

6R� &�ZLOO�FRQWDLQ���
�� !! �ULJKW� VKLIW�� 7DNHV� WZR� QXPEHUV�� ULJKW� VKLIWV� WKH� ELWV� RI� WKH� ILUVW� RSHUDQG�� WKH� VHFRQG� RSHUDQG�
GHFLGHV�WKH�QXPEHU�RI�SODFHV�WR�VKLIW�

LQW D� ���
LQW�F� �D�!! ��
([SODQDWLRQ�

��� �����������,Q�%LQDU\�

%LW�2SHUDWLRQ�RI����!! �
��������  �������  �� �,Q�GHFLPDO� +HUH�WZR�ELWV�DUH�UHPRYHG�IURP�EHJLQQLQJ�L�H��
/6%�SRVLWLRQV�

6R� &�ZLOO�FRQWDLQ��
�� a �ELWZLVH�127��7DNHV�RQH�QXPEHU�DQG�LQYHUWV�DOO�ELWV�RI�LW

LQW D� ���
LQW�F� �aD�
([SODQDWLRQ�

��� �����������,Q�%LQDU\�

%LW�2SHUDWLRQ�RI�a��
��������  �*RLQJ�WR�EH�D�ODUJH�GHFLPDO�QXPEHU��VLQFH�DOO�WKH�ELWV�ZLOO�EH�LQYHUWHG�
�L�H��DOO����ELWV�VLQFH�LW�LV�DQ�LQWHJHU�

E�$�SURJUDP�LV�ZULWWHQ�EHORZ�WR�ILQG�ZKHWKHU�LW�LV�D�JLYHQ�QXPEHU�LV�SULPH�RU�QRW� )LOO�WKH�DSSURSULDWH�
YDOXH�WH[W�DW�DOO�HPSW\�SODFHV�PDUNV�
�LQFOXGH��VWGLR�K!
YRLG PDLQ��� ^
LQW�Q��L��IODJ� ���
SULQWI��(QWHU�D�SRVLWLYH�LQWHJHU�����
VFDQI���G���BBBBB	QBBBB���
IRU�L� �BBBB�BBB���L�� Q����L  �BBBL��BBBB���^
LI� Q BBB�BBB�L�  �� ^ IODJ� �BBB�BBB�������������EUHDN���������`

`
LI�� BBIODJ�  � BBBBBB��� SULQWI��1RW�3ULPH���
HOVH�����������SULQWI�³3ULPH´��

`
F� ,V�& D�FDVH VHQVLWLYH�ODQJXDJH"�-XVWLI\�\RXU�DQVZHU�

$QV��,Q�&�SURJUDPPLQJ�ODQJXDJH�ERWK�FDSLWDO�DQG�VPDOO�OHWWHUV�DUH�FRQVLGHUHG�GLIIHUHQW�

)RU� H[DPSOH�� WRWDO DQG 7RWDO� ZLOO� EH� WZR� GLIIHUHQW� YDULDEOHV� DQG� KHQFH� FDQQRW� EH� XVHG�
LQWHUFKDQJHDEO\� 6LPLODUO\� DOO�&�NH\ZRUGV� FDQ�RQO\�EH�ZULWWHQ� LQ� VPDOO� OHWWHUV� VLQFH� LW�KDV�EHHQ�
GHFODUHG�GHILQHG�LQ�VPDOO�OHWWHUV�RQO\�



5ROO�1R� > @

4���D��'LIIHUHQWLDWH�EHWZHHQ�WKHVH�ZLWK�UHVSHFWLYH�IORZFKDUWV�
L�� ZKLOH�DQG�GR�ZKLOH
LL�� LI�HOVH�DQG�VZLWFK

$QV� D��'LIIHUHQFH�EHWZHHQ�ZKLOH�ORRS�	�GR�ZKLOH�ORRS

:KLOH 'R�:KLOH
�� 7KLV�LV�DQ�HQWU\�FRQWUROOHG ORRS� 7KLV�LV�DQ�H[LW�FRQWUROOHG�ORRS�

��
7KH�ERG\�RI�WKH�ORRS�ZLOO�H[HFXWH�=HUR�RU�
PRUH�QXPEHU�RI�WLPHV�

7KH�ERG\�RI�WKH�ORRS�ZLOO�H[HFXWH�DW�OHDVW�
RQFH�

��

E��'LIIHUHQFH�EHWZHHQ�LI�HOVH�	�VZLWFK�FDVH

���,Q�HOVH�LI�ODGGHU��WKH�FRQWURO�JRHV�WKURXJK WKH�HYHU\�HOVH�LI�VWDWHPHQW�XQWLO�LW�ILQGV�WUXH�YDOXH�RI�WKH�
VWDWHPHQW�RU� LW� FRPHV� WR� WKH�HQG�RI� WKH� HOVH� LI� ODGGHU�� ,Q�FDVH�RI� VZLWFK� FDVH�� DV�SHU� WKH�YDOXH�RI� WKH�
VZLWFK��WKH�FRQWURO�MXPSV�WR�WKH�FRUUHVSRQGLQJ�FDVH�
���7KH� VZLWFK� FDVH� LV�PRUH� FRPSDFW� WKDQ� ORW� RI� QHVWHG� HOVH� LI�� 6R�� VZLWFK� LV� FRQVLGHUHG� WR� EH�PRUH�
UHDGDEOH�
��� 7KH� XVH� RI� EUHDN� VWDWHPHQW� LQ� VZLWFK� LV� HVVHQWLDO� EXW� WKHUH� LV� QR� QHHG� RI� XVH� RI� EUHDN� LQ� HOVH� LI�
ODGGHU�
��� 7KH� YDULDEOH� GDWD� W\SH� WKDW� FDQ� EH� XVHG� LQ� H[SUHVVLRQ� RI� VZLWFK� LV� LQWHJHU� DV� ZHOO� DV�
FKDUDFWHU�YDULDEOH�RU�&RQVWDQWV� RQO\�ZKHUH�DV�LQ�HOVH�LI�ODGGHU�DFFHSWV�RWKHU�W\SHV�DOVR�
���6ZLWFK�FDVH�VWDWHPHQW�ZRUN�RQ� WKH�EDVLV�RI�HTXDOLW\�RSHUDWRU�ZKHUHDV�HOVH� LI� ODGGHU�ZRUNV�RQ� WKH�
EDVLV�RI�WUXH�IDOVH��]HUR�QRQ�]HUR��EDVLV�
���(DFK�FDVH�LQ�VZLWFK�VWDWHPHQW�LV�LQGHSHQGHQW�RI�WKH�SUHYLRXV�RQH�,�H�WZR�FDVHV�FDQ�QRW�EH�VDPH�LQ�
DQ\ZD\��,Q�FDVH�RI�HOVH�LI�ODGGHU��WKHUH�FDQ�EH�PXOWLSOH�VLPLODU�FRQGLWLRQ�WHVW�



E�:ULWH�D�SURJUDP�WR�VZDS�WKH�FRQWHQW�RI�WZR�LQWHJHU�YDULDEOHV ZLWKRXW�XVLQJ WHPSRUDU\�WKLUG YDULDEOH�
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�LQFOXGH��VWGLR�K!�
YRLG PDLQ���
^�
LQW [� �����\� ����
���&RGH�WR�VZDS�
[
�DQG�
\
�
[� �[���\� ���[�QRZ�EHFRPHV����
\� �[�� \� ���\�EHFRPHV����
[� �[�� \� ���[�EHFRPHV���
SULQWI��$IWHU�6ZDSSLQJ��[� ��G��\� ��G���[��\���

`
2XWSXW� $IWHU�6ZDSSLQJ��[� ����\� ���
�LQFOXGH��VWGLR�K!�
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UHVXOW� )RU�H[DPSOH��LI�DUUD\�$ FRQWDLQV���������������DQG�DUUD\�% FRQWDLQV���������������WKHQ�WKH�RXWSXW�
VKRXOG�EH����������������
�LQFOXGH�VWGLR�K!
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IRU��L ��L���L���
SULQWI����G���$>L@�%>L@��

`

E��:KDW�DUH�XVHU�GHILQHG�DQG�OLEUDU\�IXQFWLRQV��H[SODLQ�ZLWK�H[DPSOH"�,V�PDLQ�D�OLEUDU\�IXQFWLRQ"
$QV�
/LEUDU\� IXQFWLRQV� DUH� WKRVH� IXQFWLRQV�ZKLFK� DUH� DOUHDG\�GHILQHG� LQ�&� OLEUDU\�� H[DPSOH�SULQWI����
VFDQI����VWUFDW���HWF��<RX�MXVW�QHHG� WR� LQFOXGH�DSSURSULDWH�KHDGHU�ILOHV� WR�XVH� WKHVH�IXQFWLRQV��
7KHVH� DUH� DOUHDG\� GHFODUHG� DQG� GHILQHG� LQ� &� OLEUDULHV�� 7KHVH� IXQFWLRQV� DUH� DOVR� FDOOHG� DV� EXLOW�LQ�
IXQFWLRQV�

8VHU�GHILQHG�IXQFWLRQV�RQ�WKH�RWKHU�KDQG��DUH�WKRVH�IXQFWLRQV�ZKLFK�DUH�GHILQHG�E\�WKH�XVHU�DW� WKH�
WLPH�RI�ZULWLQJ�SURJUDP��7KHVH�IXQFWLRQV�DUH�PDGH�IRU�FRGH�UHXVDELOLW\ DQG�IRU�VDYLQJ�WLPH�	�VSDFH�
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+HUH� SULQWI� LV� D� OLEUDU\�EXLOW�LQ� IXQFWLRQ� ZKLFK� LV� GHFODUHG� LQ� VWGLR�K� OLEUDU\�KHDGHU� ILOH� DQG�
VZDS%\5HIHUHQFH�LV�XVHU�GHILQHG�IXQFWLRQ��$�SRLQW�WR�KLJKOLJKW�LV�WKDW��LQ�OLEUDU\�EXLOW�LQ�IXQFWLRQV�ZH�
GR�QRW�QHHG�WR�GHILQH�LW��MXVW�QDPH�RI�WKH�KHDGHU�ILOH�ZKHUH�LW�LV�GHFODUHG�LW�DQG�WKDW�FDOO�WR�LW�ZLWK�SURSHU�
QXPEHU�W\SH�RI�DUJXPHQW�V���%XW�WKLV�LV�QRW�WKH�FDVH�ZLWK�XVHU�GHILQHG�IXQFWLRQV��ZH�QHHG�WR�H[SOLFLWO\�
ZULWH�LW�

0DLQ�LV�QRW�D�OLEUDU\�IXQFWLRQ��6LQFH�LW�LV�GHILQHG�E\�XVHU��LW�LV�D XVHU�GHILQHG�IXQFWLRQ�

F��+RZ�WR�GHFODUH�D�JHQHULF�SRLQWHU"
$QV�

YRLG�
SWU�
+HUH�SWU�LV�D�SRLQWHU�WR�YRLG�L�H��LW�FDQ�UHIHU WR�DQ\�W\SH�RI�GDWD��6R�LW�LV�FDOOHG�D�JHQHULF�SRLQWHU�

>����� �@


