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1DWLRQDO�IRUHZRUG
7KLV�%ULWLVK�6WDQGDUG�UHSURGXFHV�YHUEDWLP�,62 �����������LQFOXGLQJ�
&RUULJHQGXP�0DUFK������DQG�LPSOHPHQWV�LW�DV�WKH�8.�QDWLRQDO�VWDQGDUG�

7KH�8.�SDUWLFLSDWLRQ�LQ�LWV�SUHSDUDWLRQ�ZDV�HQWUXVWHG�WR�7HFKQLFDO�&RPPLWWHH�
&,,�����6XUIDFH�FKHPLFDO�DQDO\VLV��ZKLFK�KDV�WKH�UHVSRQVLELOLW\�WR�

¦�DLG�HQTXLUHUV�WR�XQGHUVWDQG�WKH�WH[W�
¦�SUHVHQW�WR�WKH�UHVSRQVLEOH�LQWHUQDWLRQDO�(XURSHDQ�FRPPLWWHH�DQ\�
HQTXLULHV�RQ�WKH�LQWHUSUHWDWLRQ��RU�SURSRVDOV�IRU�FKDQJH��DQG�NHHS�WKH�8.�
LQWHUHVWV�LQIRUPHG�
¦�PRQLWRU�UHODWHG�LQWHUQDWLRQDO�DQG�(XURSHDQ�GHYHORSPHQWV�DQG�
SURPXOJDWH�WKHP�LQ�WKH�8.�

$�OLVW�RI�RUJDQL]DWLRQV�UHSUHVHQWHG�RQ�WKLV�FRPPLWWHH�FDQ�EH�REWDLQHG�RQ�
UHTXHVW�WR�LWV�VHFUHWDU\�

&URVV�UHIHUHQFHV

7KH�%ULWLVK�6WDQGDUGV�ZKLFK�LPSOHPHQW�LQWHUQDWLRQDO�RU�(XURSHDQ�
SXEOLFDWLRQV�UHIHUUHG�WR�LQ�WKLV�GRFXPHQW�PD\�EH�IRXQG�LQ�WKH�%6,�6WDQGDUGV�
&DWDORJXH�XQGHU�WKH�VHFWLRQ�HQWLWOHG�§,QWHUQDWLRQDO�6WDQGDUGV�&RUUHVSRQGHQFH�
,QGH[¨��RU�E\�XVLQJ�WKH�§)LQG¨�IDFLOLW\�RI�WKH�%6,�6WDQGDUGV�(OHFWURQLF�
&DWDORJXH�

$�%ULWLVK�6WDQGDUG�GRHV�QRW�SXUSRUW�WR�LQFOXGH�DOO�WKH�QHFHVVDU\�SURYLVLRQV�RI�
D�FRQWUDFW��8VHUV�RI�%ULWLVK�6WDQGDUGV�DUH�UHVSRQVLEOH�IRU�WKHLU�FRUUHFW�
DSSOLFDWLRQ�

7KH�IROORZLQJ�HUURU�KDV�EHHQ�LGHQWLILHG�DQG�FRUUHFWHG�LQ�%�����

7KH�UHIHUHQFH�WR�&�����LQ�WKH�ODVW�OLQH�KDV�EHHQ�FKDQJHG�WR�%�����

&RPSOLDQFH�ZLWK�D�%ULWLVK�6WDQGDUG�GRHV�QRW�RI�LWVHOI�FRQIHU�LPPXQLW\�
IURP�OHJDO�REOLJDWLRQV�

6XPPDU\�RI�SDJHV
7KLV�GRFXPHQW�FRPSULVHV�D�IURQW�FRYHU��DQ�LQVLGH�IURQW�FRYHU��SDJHV�L�DQG�LL��
WKH ,62�WLWOH�SDJH��SDJHV�LL�WR�LY��SDJHV ��WR ���DQG�D�EDFN�FRYHU�

7KH�%6,�&RS\ULJKW�QRWLFH�GLVSOD\HG�LQ�WKLV�GRFXPHQW�LQGLFDWHV�ZKHQ�WKH�
GRFXPHQW�ZDV�ODVW�LVVXHG�

$PHQGPHQWV�LVVXHG�VLQFH�SXEOLFDWLRQ

$PG��1R� 'DWH &RPPHQWV

����� -XQH����� 5HPRYDO�RI�GXSOLFDWHG�WH[W�IURP�&���DQG�LQVHUWLRQ�RI�
FRUUHFW�WH[W
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&RQWHQWV

3DJH
)RUHZRUG LLL

,QWURGXFWLRQ �
� 6FRSH �
�� 'HVFULSWLRQ�RI�WKH�IRUPDW �
��� *HQHUDO �
���� 7KH�&RPSRQHQWV�RI�WKH�PHWDODQJXDJH �
���� $GGLWLRQDO�UXOHV �
��� 7KH�IRUPDW �
���� 6SHFLILFDWLRQ�RI�WKH�VSHFWURPHWHU�JHRPHWU\ ��

$QQH[�$��LQIRUPDWLYH��'HVLJQ�RI�WKH�IRUPDW ��
$QQH[�%��LQIRUPDWLYH��([DPSOHV�RI�WKH�IRUPDW ��
%��� *HQHUDO ��
%��� $UFKHW\SDO�DSSOLFDWLRQV ��
%��� $QQRWDWHG�H[DPSOHV ��
$QQH[�&��LQIRUPDWLYH��3DUWLDOO\�HQFRGHG�YHUVLRQV�RI�WKH�IRUPDW ��
&��� *HQHUDO ��
&��� $Q�H[SHULPHQW�LQYROYLQJ�D�QXPEHU�RI�UHJXODUO\�VFDQQHG�VSHFWUD�

RU�VSHFWUDO�UHJLRQV�IRU�RQH�WHFKQLTXH�DV�D�IXQFWLRQ�RI�RQH�
H[SHULPHQWDO�YDULDEOH��WKH�DQDO\VLV�QRW�EHLQJ�DW�D�
VSHFLILFDOO\�DGGUHVVHG�SRLQW�RQ�WKH�VDPSOH ��

&�� �$Q�H[SHULPHQW�LQYROYLQJ�D�QXPEHU�RI�UHJXODUO\�VFDQQHG�VSHFWUDO�
UHJLRQV�DV�D�IXQFWLRQ�RI�VSXWWHULQJ�DV�LQ�D�VSXWWHU�GHSWK�SURILOH�E\�
RQH�WHFKQLTXH�VXFK�DV�$(6�RU�6,06��WKH�DQDO\VLV�QRW�EHLQJ�DW�D�
SDUWLFXODUO\�DGGUHVVHG�SRLQW�RQ�WKH�VDPSOH ��

&��� $Q�H[SHULPHQW�LQYROYLQJ�D�QXPEHU�RI�PDSV�RI�VLQJOH�YDOXHV
UHSUHVHQWLQJ�WKH�LQWHQVLWLHV�RI�GLIIHUHQW�HOHPHQWV�IRU�RQH�WHFKQLTXH�
VXFK�DV�$(6��(';�RU�6,06��WKH�PDSV�WR�EH�PDGH�RI�[�OLQHVFDQV�
VWDUWLQJ�DW�������DQG�YDU\LQJ�ZLWK�RQH�H[SHULPHQWDO�YDULDEOH ��

$QQH[�'��LQIRUPDWLYH��%LEOLRJUDSK\ ��

)LJXUH���¦�7KH�UHODWLRQVKLSV�RI�JHRPHWULFDO�RULHQWDWLRQV�IRU�
VSHFLI\LQJ�DQJXODU�YDOXHV ��
)LJXUH�$���¦�$Q�;36�VSHFWUXP�RI�RQH�UHJLRQ�RYHU ���H9�DURXQG�WKH�&�V�
SHDN��7KLV�LOOXVWUDWHV�WKH�H[DPSOH�LQ�%���� ��
)LJXUH�$���¦�$�6,06�PDS�RI�RQH�HOHPHQW�VHWWLQJ�WKH�PDVV�VSHFWURPHWHU
WR ���DPX��7KLV�LOOXVWUDWHV�WKH�ILUVW�EORFN�RI�WKH�H[DPSOH�LQ�%���� ��
)LJXUH�$���¦�$Q�$(6�F\FOLF�VSXWWHU�GHSWK�SURILOH�DW�RQH�SRLQW�ZLWK
GLIIHUHQWLDO�VSHFWUXP�VLQJOH�YDOXHV�IRU�HDFK�RI�WKUHH�HOHPHQWV�
RYHU � ����GHSWKV�ODVWLQJ�HLJKW�KRXUV��7KLV�LOOXVWUDWHV�WKH�H[DPSOH�LQ�%���� ��
)LJXUH�$���¦�$Q�$(6�PDS�IRU�IRXU�HOHPHQWV�ZKLFK�PD\�EH�WUDQVIHUUHG�DV�
RQH�EORFN��7KH�GDWD�IRU�WKH�IRXU�HOHPHQWV�PD\�EH�WUDQVIHUUHG�VHTXHQWLDOO\�
DW�HDFK�SRLQW��WKH�FRXQWV�IRU�WKH�HOHPHQWV�EHLQJ�FRUUHVSRQGLQJ�YDULDEOHV ��

'HVFULSWRUV��6XUIDFH�SURSHUWLHV��VXUIDFH�FRQGLWLRQ��FKHPLFDO�DQDO\VLV��FRPSXWHU�DSSOLFDWLRQV��GDWD�
SURFHVVLQJ��GDWD�WUDQVIHU��GDWD�IRUPDWV�
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)RUHZRUG

,62��WKH�,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��LV�D�ZRUOGZLGH�
IHGHUDWLRQ�RI�QDWLRQDO�VWDQGDUGV�ERGLHV��,62�PHPEHU�ERGLHV���7KH�ZRUN�RI�
SUHSDULQJ�,QWHUQDWLRQDO�6WDQGDUGV�LV�QRUPDOO\�FDUULHG�RXW�WKURXJK�,62�WHFKQLFDO�
FRPPLWWHHV��(DFK�PHPEHU�ERG\�LQWHUHVWHG�LQ�D�VXEMHFW�IRU�ZKLFK�D�WHFKQLFDO�
FRPPLWWHH�KDV�EHHQ�HVWDEOLVKHG�KDV�WKH�ULJKW�WR�EH�UHSUHVHQWHG�RQ�WKDW�
FRPPLWWHH��,QWHUQDWLRQDO�RUJDQL]DWLRQV��JRYHUQPHQWDO�DQG�QRQ�JRYHUQPHQWDO��LQ�
OLDLVRQ�ZLWK�,62��DOVR�WDNH�SDUW�LQ�WKH�ZRUN��,62�FROODERUDWHV�FORVHO\�ZLWK�WKH�
,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�&RPPLVVLRQ��,(&��RQ�DOO�PDWWHUV�RI�
HOHFWURWHFKQLFDO�VWDQGDUGL]DWLRQ�

'UDIW�,QWHUQDWLRQDO�6WDQGDUGV�DGRSWHG�E\�WKH�WHFKQLFDO�FRPPLWWHHV�DUH�
FLUFXODWHG�WR�WKH�PHPEHU�ERGLHV�IRU�YRWLQJ��3XEOLFDWLRQ�DV�DQ�,QWHUQDWLRQDO�
6WDQGDUG�UHTXLUHV�DSSURYDO�E\�DW�OHDVW �� ��RI�WKH�PHPEHU�ERGLHV�FDVWLQJ�D�YRWH�

,QWHUQDWLRQDO�6WDQGDUG�,62 ������ZDV�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�
,62�7& �����6XUIDFH�FKHPLFDO�DQDO\VLV��6XEFRPPLWWHH ���'DWD�PDQDJHPHQW�DQG�
WUHDWPHQW�

$QQH[�$�WR�$QQH[�'�RI�WKLV�,QWHUQDWLRQDO�6WDQGDUG�DUH�IRU�LQIRUPDWLRQ�RQO\�
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,QWURGXFWLRQ
,Q�VXUIDFH�DQDO\VLV�PDQ\�FRPPHUFLDO�LQVWUXPHQWV�DUH�RSHUDWHG�WKURXJK�D�FRPSXWHU��7KLV�FRPSXWHU�LV�DOVR�
XVHG�IRU�SURFHVVLQJ�WKH�FDSWXUHG�GDWD��XVLQJ�URXWLQHV�IURP�D�EXLOW�LQ�VHW�RI�RSWLRQV�IRU�SHDN�V\QWKHVLV��SHDN�
GHFRQYROXWLRQ��EDFNJURXQG�VXEWUDFWLRQ��SHDN�DUHD�PHDVXUHPHQW��TXDQWLILFDWLRQ�LQ�YDULRXV�OHYHOV�RI�
VRSKLVWLFDWLRQ��PDSSLQJ��GHSWK�SURILOH�SUHVHQWDWLRQ��VPRRWKLQJ��GLIIHUHQWLDWLRQ�DQG�D�KRVW�RI�RWKHU�
IXQFWLRQV��+RZHYHU��PDQ\�DQDO\VWV�ZLVK�WR�SURFHVV�WKHLU�GDWD�RQ�DQRWKHU�FRPSXWHU�LQ�WKHLU�RZQ�SDUWLFXODU�
ZD\�XVLQJ�SURJUDPV�ZULWWHQ�WR�WKHLU�VSHFLILFDWLRQ�DQG�XQGHU�WKHLU�IXOO�FRQWURO��7KH\�QHHG�WR�HQFRGH�WKH�GDWD�
LQ�WKH�GDWD�FDSWXUH�FRPSXWHU�LQWR�D�IRUP�VXLWDEOH�IRU�WUDQVPLVVLRQ�WKHQ�GHFRGH�LW�LQWR�WKH�IRUP�UHTXLUHG�LQ�
WKH�UHFHLYLQJ�FRPSXWHU��0DQXIDFWXUHUªV�GDWD�IRUPDWV�DOO�GLIIHU�DQG�GLIIHU�DJDLQ�IURP�LQVWUXPHQW�PRGHO�WR�
LQVWUXPHQW�PRGHO�IRU�DQ\�JLYHQ�PDQXIDFWXUHU��7KHVH�IRUPDWV�DUH�QRW�SXEOLVKHG��$�VWDQGDUG�IRUPDW�IRU�WKH�
WUDQVIHUULQJ�RI�GDWD�LV�UHTXLUHG�WR�HQKDQFH�FRPPXQLFDWLRQ��UHGXFH�WKH�QXPEHU�RI�SURJUDPV�UHTXLUHG�WR�
HIIHFW�WKH�HQFRGLQJ�DQG�GHFRGLQJ�DQG�WR�UHGXFH�WKH�XQFHUWDLQW\�RI�GDWD�DQDO\VLV�

��6FRSH
7KLV�,QWHUQDWLRQDO�6WDQGDUG�VSHFLILHV�D�)RUPDW�WR�WUDQVIHU�GDWD�IURP�FRPSXWHU�WR�FRPSXWHU�YLD�SDUDOOHO�
LQWHUIDFHV�RU�YLD�VHULDO�LQWHUIDFHV�RYHU�GLUHFW�ZLUH��WHOHSKRQH�OLQH��ORFDO�DUHD�QHWZRUN�RU�RWKHU�
FRPPXQLFDWLRQV�OLQN��7KH�WUDQVIHUUHG�GDWD�LV�HQFRGHG�RQO\�LQ�WKRVH�FKDUDFWHUV�WKDW�DSSHDU�RQ�D�QRUPDO�
GLVSOD\�RU�SULQWHU��7KH�IRUPDW�LV�VXLWDEOH�IRU�$(6��(';��)$%06��,66��6,06��6106��836��;36��;5)�DQG�
VLPLODU�DQDO\WLFDO�PHWKRGV��,W�FRYHUV�VSHFWUD��HOHPHQWDO�PDSV��GHSWK�SURILOHV�DQG�VHTXHQFHV�RI�GDWD�
UHVXOWLQJ�IURP�D�YDULHW\�RI�H[SHULPHQWV�

��'HVFULSWLRQ�RI�WKH�IRUPDW
����*HQHUDO

7KH�GHVLJQ�RI�WKLV�)RUPDW�LV�SUHVHQWHG�LQ�$QQH[�$��7KH�)RUPDW�LV�GHVFULEHG�XVLQJ�FRPSRQHQWV�RI�WKH�
PHWDODQJXDJH�GHILQHG�LQ�WKH�%ULWLVK�6WDQGDUG�%6 �����������0HWKRG�RI�GHILQLQJ�V\QWDFWLF�PHWDODQJXDJH��
>�@��WKH�DSSURSULDWH�HOHPHQWV�RI�ZKLFK�DUH�JLYHQ�LQ�����DQG�����
,Q�WKLV�)RUPDW�VRPH�SDUDPHWHUV�DUH�UHOHYDQW�RQO\�WR�SDUWLFXODU�FDVHV�RI�WKH�WKUHH�LWHPV��H[SHULPHQW�PRGH��
VFDQ�PRGH�RU�WHFKQLTXH��DQG�SURYLVLRQ�LV�PDGH�IRU�LQFOXGLQJ�WKHVH�SDUDPHWHUV�RQO\�ZKHUH�WKH\�DUH�UHOHYDQW��
7KLV�FRQGLWLRQDO�LQFOXVLRQ�FRXOG�EH�H[SUHVVHG�LQ�WKH�PHWDODQJXDJH��EXW�RQO\�DW�WKH�H[SHQVH�RI�D�PRUH�
FRPSOLFDWHG�VWUXFWXUH�WKDQ�D�VLPSOH�OLVW��7R�NHHS�WKH�VWUXFWXUH�VLPSOH�WKHVH�SDUDPHWHUV�DUH�H[SUHVVHG�DV�
RSWLRQDO�VHTXHQFHV��DQG�KDYH�WKH�FRQGLWLRQV�XQGHU�ZKLFK�HDFK�RI�WKHVH�RSWLRQDO�VHTXHQFHV�LV�WR�EH�LQFOXGHG�
VSHFLILHG�LQ�DQ�DFFRPSDQ\LQJ�EUDFNHWHG�WH[WXDO�FRPPHQW�

����7KH�FRPSRQHQWV�RI�WKH�PHWDODQJXDJH

7KH�PHWDODQJXDJH�FRPSULVHV�D�QRWDWLRQ�IRU�VSHFLI\LQJ�D�VHW�RI�UXOHV�IRU�JHQHUDWLQJ�D�OLQHDU�VHTXHQFH�RI�
FKDUDFWHUV��2QO\�FKDUDFWHUV�JHQHUDWHG�E\�WKH�UXOHV�DUH�WR�EH�LQVHUWHG�LQ�WKH�VHTXHQFH��7KH�VHTXHQFH�PD\�
EH�FRQVLGHUHG�DV�EHLQJ�D�VHTXHQFH�RI�VXE�VHTXHQFHV��$�VXE�VHTXHQFH�PD\�EH�UHSUHVHQWHG�LQ�WKH�QRWDWLRQ�E\�
HQFORVLQJ�WKH�JLYHQ�FKDUDFWHUV�ZLWKLQ�HLWKHU�D�SDLU�RI�$3267523+(�RU�D�SDLU�RI�4827$7,21�0$5.�
FKDUDFWHUV��7KH�VXE�VHTXHQFH�WRJHWKHU�ZLWK�WKHVH�HQFORVLQJ�FKDUDFWHUV�LV�FDOOHG�D�WHUPLQDO�VWULQJ�

$�WHUPLQDO�VWULQJ�LV�RQH�H[DPSOH�RI�D�V\QWDFWLF�SULPDU\�

$�V\QWDFWLF�SULPDU\�PD\�EH�SUHFHGHG�E\�DQ�LQWHJHU�IROORZHG�E\�DQ�$67(5,6.�WR�UHSUHVHQW�D�VSHFLILF�
QXPEHU�RI�VXFFHVVLYH�RFFXUUHQFHV�RI�WKH�VDPH�V\QWDFWLF�SULPDU\��$�V\QWDFWLF�SULPDU\��WRJHWKHU�ZLWK�D�
SUHFHGLQJ�LQWHJHU�DQG�$67(5,6.��LI�SUHVHQW��LV�FDOOHG�D�V\QWDFWLF�IDFWRU�

$�V\QWDFWLF�IDFWRU�PD\�EH�IROORZHG�E\�D�0,186�6,*1�IROORZHG�E\�DQRWKHU�V\QWDFWLF�IDFWRU��7KLV�
VXE�VHTXHQFH�LV�FDOOHG�D�V\QWDFWLF�WHUP�

$�QXPEHU�RI�V\QWDFWLF�WHUPV�PD\�EH�JLYHQ�LQ�VXFFHVVLRQ�EXW�VHSDUDWHG�E\�&200$�FKDUDFWHUV�WR�UHSUHVHQW�
D�VXE�VHTXHQFH�JHQHUDWHG�E\�DSSO\LQJ�HDFK�RI�WKH�V\QWDFWLF�WHUPV�LQ�WXUQ��$�VLQJOH�V\QWDFWLF�WHUP�RU�JURXS�
RI�V\QWDFWLF�WHUPV�VHSDUDWHG�E\�&200$�FKDUDFWHUV�LV�FDOOHG�D�VLQJOH�GHILQLWLRQ�

$�QXPEHU�RI�VLQJOH�GHILQLWLRQV�PD\�EH�JLYHQ�LQ�VXFFHVVLRQ�EXW�VHSDUDWHG�E\�9(57,&$/�/,1(�FKDUDFWHUV�
WR�UHSUHVHQW�WKH�JHQHUDWLRQ�RI�D�VXE�VHTXHQFH�E\�RQH�DQG�RQO\�RQH�RI�WKH�VLQJOH�GHILQLWLRQV��WKDW�LV��WR�
UHSUHVHQW�D�OLVW�RI�DOWHUQDWLYH�VLQJOH�GHILQLWLRQV��$�VLQJOH�GHILQLWLRQ�RU�JURXS�RI�VLQJOH�GHILQLWLRQV�VHSDUDWHG�
E\�9(57,&$/�/,1(�FKDUDFWHUV�LV�FDOOHG�D�GHILQLWLRQV�OLVW�

Full document details: BS ISO 14976:1998

http://www.avadocuments.com/doc/bs-iso-14976-1998
http://www.avadocuments.com/doc/bs-iso-14976-1998


%6�,62�����������

� ��%6,��������

:KDW�LV�UHSUHVHQWHG�E\�WKH�0,186�6,*1�IROORZHG�E\�D�VHFRQG�V\QWDFWLF�IDFWRU�ZKHQ�SUHVHQW�LQ�D�
V\QWDFWLF�WHUP�PD\�QRZ�EH�H[SODLQHG��,W�LV�WR�H[FHSW�IURP�JHQHUDWLRQ�E\�WKH�V\QWDFWLF�WHUP�DQ\�
VXE�VHTXHQFH�WKDW�FRXOG�EH�JHQHUDWHG�E\�WKH�VHFRQG�V\QWDFWLF�IDFWRU��7KH�VHFRQG�V\QWDFWLF�IDFWRU�LV�FDOOHG�D�
V\QWDFWLF�H[FHSWLRQ�

$�XQLTXH�QDPH�PD\�EH�DVVLJQHG�WR�D�SDUWLFXODU�GHILQLWLRQV�OLVW��7KH�QDPH�PD\�FRQVLVW�RI�RQH�RU�PRUH�
FKDUDFWHUV��7KH�ILUVW�FKDUDFWHU�PXVW�EH�D�OHWWHU��$Q\�VXEVHTXHQW�FKDUDFWHU�PD\�EH�D�OHWWHU�RU�D�GLJLW��6SDFHV�
DQG�QHZ�OLQHV�LQFOXGHG�LQ�WKH�QDPH�DUH�QRW�VLJQLILFDQW��7KH�QDPH�LV�FDOOHG�D�PHWD�LGHQWLIHU�

$�PHWD�LGHQWLILHU�LV�DVVLJQHG�WR�D�GHILQLWLRQV�OLVW�E\�JLYLQJ�WKH�PHWD�LGHQWLILHU�IROORZHG�E\�DQ�(48$/6�
6,*1�IROORZHG�E\�WKH�GHILQLWLRQV�OLVW�IROORZHG�E\�D�6(0,&2/21��7KLV�LV�FDOOHG�D�V\QWD[�UXOH�

2QH�RU�PRUH�V\QWD[�UXOHV�WRJHWKHU�PDNH�XS�WKH�VHW�RI�UXOHV�IRU�JHQHUDWLQJ�WKH�OLQHDU�VHTXHQFH�RI�FKDUDFWHUV��
7KH�VHW�RI�UXOHV�LV�FDOOHG�D�V\QWD[�

$�V\QWDFWLF�SULPDU\��ZKLFK�KDV�EHHQ�LQWURGXFHG�DV�KDYLQJ�D�WHUPLQDO�VWULQJ�DV�DQ�H[DPSOH��PD\�QRZ�EH�
GHILQHG�DV�FRQVLVWLQJ�RI�RQH�RI�WKH�IROORZLQJ�
D��1R�FKDUDFWHUV�DW�DOO��UHSUHVHQWLQJ�QR�FKDUDFWHUV�EHLQJ�DGGHG�WR�WKH�VHTXHQFH��7KLV�LV�FDOOHG�DQ�
HPSW\�VHTXHQFH�

E��$�/()7�%5$&.(7�IROORZHG�E\�D�GHILQLWLRQV�OLVW�IROORZHG�E\�D�5,*+7�%5$&.(7��UHSUHVHQWLQJ�WKH�
JHQHUDWLRQ�RI�HLWKHU�DQ�HPSW\�VHTXHQFH�RU�RQH�VXE�VHTXHQFH�UHSUHVHQWHG�E\�WKH�GHILQLWLRQV�OLVW��7KLV�LV�
FDOOHG�DQ�RSWLRQDO�VHTXHQFH�

F��$�/()7�%5$&(�IROORZHG�E\�D�GHILQLWLRQV�OLVW�IROORZHG�E\�D�5,*+7�%5$&(��UHSUHVHQWLQJ�HLWKHU�DQ�
HPSW\�VHTXHQFH�RU�D�VXFFHVVLRQ�RI�DQ\�QXPEHU�RI�VXE�VHTXHQFHV�HDFK�RI�ZKLFK�LV�D�VXE�VHTXHQFH�WKDW�PD\�
EH�JHQHUDWHG�E\�WKH�GHILQLWLRQV�OLVW��7KLV�LV�FDOOHG�D�UHSHDWHG�VHTXHQFH�

G��$�/()7�3$5(17+(6,6�IROORZHG�E\�D�GHILQLWLRQV�OLVW�IROORZHG�E\�D�5,*+7�3$5(17+(6,6��
UHSUHVHQWLQJ�DQ\�VXE�VHTXHQFH�JHQHUDWHG�E\�WKH�HQFORVHG�GHILQLWLRQV�OLVW��7KLV�LV�FDOOHG�D�
JURXSHG�VHTXHQFH�

D��$�PHWD�LGHQWLILHU��DOUHDG\�GHVFULEHG��UHSUHVHQWLQJ�DQ\�VXE�VHTXHQFH�JHQHUDWHG�E\�WKH�GHILQLWLRQV�OLVW�
WR�ZKLFK�LW�KDV�EHHQ�DVVLJQHG�LQ�D�V\QWD[�UXOH�
E��$�WHUPLQDO�VWULQJ��DOUHDG\�GHVFULEHG��UHSUHVHQWLQJ�WKH�HQFORVHG�VXE�VHTXHQFH�
H��$�48(67,21�0$5.�IROORZHG�E\�VRPH�WH[W�IROORZHG�E\�DQRWKHU�48(67,21�0$5.��UHSUHVHQWLQJ�D�
VXE�VHTXHQFH�WKDW�LV�GHVFULEHG�LQ�WKH�HQFORVHG�WH[W�LQ�DQRWKHU�ODQJXDJH�EHFDXVH�LW�FDQQRW�EH�UHSUHVHQWHG�
LQ�WKH�PHWDODQJXDJH�LWVHOI��7KLV�LV�FDOOHG�D�VSHFLDO�VHTXHQFH�

7KH�FKDUDFWHUV�/()7�3$5(17+(6,6�DQG�$67(5,6.�IROORZHG�E\�VRPH�WH[W�IROORZHG�E\�WKH�FKDUDFWHUV�
$67(5,6.�DQG�5,*+7�3$5(17+(6,6�LV�FDOOHG�D�EUDFNHWHG�WH[WXDO�FRPPHQW��7KLV�DOORZV�D�FRPPHQW�IRU�
WKH�EHQHILW�RI�WKH�KXPDQ�UHDGHU�WR�EH�DGGHG�WR�D�V\QWD[�ZLWKRXW�DIIHFWLQJ�LWV�PHDQLQJ��,W�PD\�EH�LQVHUWHG�
DQ\ZKHUH�LQ�D�V\QWD[�H[FHSW�LQ�D�PHWD�LGHQWLILHU��DQ�LQWHJHU��D�VSHFLDO�VHTXHQFH�RU�D�WHUPLQDO�VWULQJ�

:LWK�WKH�H[FHSWLRQ�RI�WHUPLQDO�VWULQJV�WKH�OD\RXW�RQ�WKH�SDJH�GRHV�QRW�DIIHFW�WKH�PHDQLQJ�RI�WKH�V\QWD[�
127(�� 7KH�IROORZLQJ�LV�D�VXPPDU\�RI�WKH�VSHFLDO�V\PEROV�RI�WKH�PHWDODQJXDJH��7KH�ILUVW�VL[�DUH�JLYHQ�LQ�WKH�RUGHU�RI�SUHFHGHQFH�
LPSOLHG�LQ�WKH�GHVFULSWLRQ�RI�����ZLWK�KLJKHVW�SUHFHGHQFH�DW�WKH�WRS��WKLV�RUGHU�EHLQJ�RYHUULGGHQ�E\�WKH�EUDFNHW�SDLUV�WKDW�IROORZ�WKHP�


 IROORZV�DQ�LQWHJHU�VSHFLI\LQJ�WKH�QXPEHU�RI�RFFXUUHQFHV�RI�WKH�IROORZLQJ�V\QWDFWLF�SULPDU\�LQ�D�V\QWDFWLF�IDFWRU�
¥ SUHFHGHV�D�V\QWDFWLF�H[FHSWLRQ�LQ�D�V\QWDFWLF�WHUP�
� VHSDUDWHV�VXFFHVVLYH�V\QWDFWLF�WHUPV�LQ�D�VLQJOH�GHILQLWLRQ�
_ VHSDUDWHV�DOWHUQDWLYH�VLQJOH�GHILQLWLRQV�LQ�D�GHILQLWLRQV�OLVW�
 VHSDUDWHV�WKH�GHILQLWLRQV�OLVW�IURP�WKH�PHWD�LGHQWLILHU�EHLQJ�GHILQHG�LQ�D�V\QWD[�UXOH�
� WHUPLQDWHV�D�V\QWD[�UXOH�
ª DQG ª RU
¨ DQG ¨ HQFORVH�FKDUDFWHUV�WR�IRUP�D�WHUPLQDO�VWULQJ��UHSUHVHQWLQJ�WKH�FKDUDFWHUV�DV�WKH\�DUH�JHQHUDWHG�
�
 DQG 
� HQFORVH�D�FRPPHQW�WR�IRUP�D�EUDFNHWHG�WH[WXDO�FRPPHQW��JLYLQJ�DGGLWLRQDO�LQIRUPDWLRQ�IRU�WKH�KXPDQ�UHDGHU�
� DQG � HQFORVH�D�GHILQLWLRQV�OLVW�WR�IRUP�D�JURXSHG�VHTXHQFH��JURXSLQJ�LWHPV�WRJHWKHU�LQ�WKH�XVXDO�DOJHEUDLF�VHQVH�
^ DQG ` HQFORVH�D�GHILQLWLRQV�OLVW�WR�IRUP�D�UHSHDWHG�VHTXHQFH��D�V\QWDFWLF�SULPDU\�ZKLFK�PD\�RFFXU�]HUR�RU�PRUH�WLPHV�
> DQG @ HQFORVH�D�GHILQLWLRQV�OLVW�WR�IRUP�DQ�RSWLRQDO�VHTXHQFH��D�V\QWDFWLF�SULPDU\�ZKLFK�PD\�EH�RPLWWHG�RU�LQFOXGHG�

RQFH�
" DQG " HQFORVH�WH[W�WR�IRUP�D�VSHFLDO�VHTXHQFH��D�V\QWDFWLF�SULPDU\�GHVFULEHG�LQ�D�ODQJXDJH�RWKHU�WKDQ�WKH�PHWDODQ�

JXDJH�
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����$GGLWLRQDO�UXOHV

6RPH�SDUDPHWHUV�QHHG�WR�EH�UHSHDWHG�D�QXPEHU�RI�WLPHV��WKH�DFWXDO�QXPEHU�RI�UHSHDWV�GHSHQGLQJ�RQ�WKH�
YDOXH�RI�D�SDUDPHWHU�WKDW�KDV�RFFXUUHG�HDUOLHU�LQ�WKH�IRUPDW��7KHUH�LV�QR�SURYLVLRQ�LQ�WKH�PHWDODQJXDJH�IRU�
H[SUHVVLQJ�WKLV�GHSHQGHQFH��,Q�WKHVH�FDVHV�WKH�SDUDPHWHUV�DUH�H[SUHVVHG�DV�UHSHDWHG�VHTXHQFHV��DQG�WKH�
QDPH�RI�WKH�SDUDPHWHU�ZKRVH�YDOXH�JLYHV�WKH�DFWXDO�QXPEHU�RI�UHSHDWV�LV�JLYHQ�LQ�DQ�DFFRPSDQ\LQJ�
EUDFNHWHG�WH[WXDO�FRPPHQW�
$�UHDO�QXPEHU�HTXDO�WR �(���LV�WR�EH�WDNHQ�DV�D�GXPP\�YDOXH�LQGLFDWLQJ�WKDW�WKH�WUXH�YDOXH�LV�QRW�NQRZQ��
7KH�RQO\�LQWHJHU�YDOXHV�WKDW�PD\�QRW�EH�NQRZQ�DUH�WKRVH�VSHFLI\LQJ�HOHPHQWV�RI�GDWH�RU�WLPH�RI�GD\�DQG�LQ�
WKHVH�FDVHV�WKH�YDOXH�¥��LV�XVHG�DV�D�GXPP\�YDOXH�
127(�� :KHUH�PHWD�LGHQWLILHUV�DUH�XVHG�LQVLGH�EUDFNHWHG�WH[WXDO�FRPPHQWV�WKH\�DUH�SULQWHG�LQ�LWDOLFV�
127(�� (DFK�PHWD�LGHQWLILHU�LQ�WKH�GHILQLWLRQV�OLVWV�LQ�WKH�V\QWD[�UXOHV�GHILQLQJ�H[SHULPHQW�DQG�EORFN�FRUUHVSRQGV�WR�D�
VLPSOH�YDULDEOH�RU�DUUD\�YDULDEOH�VWRUHG�LQ�WKH�GDWD�FDSWXUH�FRPSXWHU��:KHQ�RXWSXW�LQ�WKH�)RUPDW�HDFK�YDULDEOH�RU�DUUD\�HOHPHQW�LV�
UHSUHVHQWHG�E\�D�VXE�VHTXHQFH�HQGLQJ�LQ�D�FDUULDJH�UHWXUQ�FRPSRVHG�RI�WKH�$6&,,�FKDUDFWHUV�ZLWK�GHQDU\�YDOXHV �� DQG ����WKH�
ZLGHO\�XVHG�&$55,$*(�5(7851�/,1(�)(('�FRPELQDWLRQ��7KH�VXE�VHTXHQFH�IRUPV�D�QRUPDO�LQWHJHU�RU�UHDO�QXPEHU�
UHSUHVHQWDWLRQ�RI�D�VWRUHG�QXPHULFDO�YDOXH�RU�H[SUHVVHV�DQ�HTXLYDOHQW�VWRUHG�WH[W�VWULQJ��(DFK�RI�WKH�PHWD�LGHQWLILHUV�FRQVLVWV�RI�D�
ZRUG�RU�SKUDVH�FKRVHQ�WR�EH�XQDPELJXRXV��DQG�DGGLWLRQDO�H[SODQDWLRQ�RI�LWV�PHDQLQJ�LV�JLYHQ�LQ�D�EUDFNHWHG�WH[WXDO�FRPPHQW�ZKHUH�
QHFHVVDU\��7KHVH�WZR�V\QWD[�UXOHV�KDYH�EHHQ�JLYHQ�ILUVW��IROORZHG�E\�WKH�UHPDLQLQJ�V\QWD[�UXOHV�LQ�DOSKDEHWLFDO�RUGHU�

����7KH�IRUPDW

H[SHULPHQW  IRUPDW�LGHQWLILHU��
LQVWLWXWLRQ�LGHQWLILHU�
LQVWUXPHQW�PRGHO�LGHQWLILHU�
RSHUDWRU�LGHQWLILHU�
H[SHULPHQW�LGHQWLILHU�
QXPEHU�RI�OLQHV�LQ�FRPPHQW�
^FRPPHQW�OLQH`

�
�7KH�QXPEHU�RI�RFFXUUHQFHV�RI�FRPPHQW�OLQH�LV�VSHFLILHG�E\�WKH�YDOXH�RI�QXPEHU�RI�
OLQHV�LQ�FRPPHQW�DERYH�
7KH�FRPPHQW�PD\�LQFOXGH�GHWDLOV�RI�WKH�ODVW�FDOLEUDWLRQ�RI�WKH�LQVWUXPHQW��
��

H[SHULPHQW�PRGH�
VFDQ�PRGH�
>QXPEHU�RI�VSHFWUDO�UHJLRQV@

�
�1RUPDOO\�RQO\�RQH�WHFKQLTXH�LV�XVHG�LQ�DQ�H[SHULPHQW�EXW�WKHUH�PD\�EH�PRUH��7KH�
YDOXH�RI�QXPEHU�RI�VSHFWUDO�UHJLRQV�LV�WKH�VXP�IRU�DOO�WHFKQLTXHV�RI�WKH�QXPEHUV�RI�
VSHFWUDO�UHJLRQV�LQ�HDFK�WHFKQLTXH�
QXPEHU�RI�VSHFWUDO�UHJLRQV�LV�LQVHUWHG�LI�DQG�RQO\�LI�WKH�YDOXH�RI�H[SHULPHQW�PRGH�LV�
ª0$3ª��ª0$3'3ª��ª1250ª�RU�ª6'3ª��
��

>QXPEHU�RI�DQDO\VLV�SRVLWLRQV�
QXPEHU�RI�GLVFUHWH�[�FRRUGLQDWHV�DYDLODEOH�LQ�IXOO�PDS�
QXPEHU�RI�GLVFUHWH�\�FRRUGLQDWHV�DYDLODEOH�LQ�IXOO�PDS@

�
�7KH�DERYH�WKUHH�HQWULHV�DUH�LQVHUWHG�LI�DQG�RQO\�LI�WKH�YDOXH�RI�H[SHULPHQW�PRGH�LV�
HLWKHU�ª0$3ª�RU�ª0$3'3ª�
1RWH�WKDW�LI�WKH�SURGXFW�RI�WKH�YDOXHV�RI�QXPEHU�RI�GLVFUHWH�[�FRRUGLQDWHV�DYDLODEOH�LQ�
IXOO�PDS�DQG�QXPEHU�RI�GLVFUHWH�\�FRRUGLQDWHV�DYDLODEOH�LQ�IXOO�PDS�LV�JUHDWHU�WKDQ�
WKH�YDOXH�RI�QXPEHU�RI�DQDO\VLV�SRVLWLRQV�WKHQ�VRPH�SRVLWLRQV�LQ�WKH�PDS�DUH�OHIW�
HPSW\��
��

QXPEHU�RI�H[SHULPHQWDO�YDULDEOHV
�
�$Q�H[SHULPHQWDO�YDULDEOH�LV�D�SDUDPHWHU�ZKLFK�PD\�EH�YDULHG�IURP�EORFN�WR�EORFN�
WKURXJK�WKH�H[SHULPHQW�EXW�ZKLFK�UHPDLQV�FRQVWDQW�ZLWKLQ�HDFK�EORFN��
��

^H[SHULPHQWDO�YDULDEOH�ODEHO��
H[SHULPHQWDO�YDULDEOH�XQLWV`

�
�7KH�QXPEHU�RI�RFFXUUHQFHV�RI�WKH�DERYH�SDLU�RI�HQWULHV�LV�VSHFLILHG�E\�WKH�YDOXH�RI�
QXPEHU�RI�H[SHULPHQWDO�YDULDEOHV�DERYH��
��

ª�ª��FDUULDJH�UHWXUQ�
QXPEHU�RI�PDQXDOO\�HQWHUHG�LWHPV�LQ�EORFN�
^SUHIL[�QXPEHU�RI�PDQXDOO\�HQWHUHG�LWHP`
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�
�7KH�QXPEHU�RI�RFFXUUHQFHV�RI�SUHIL[�QXPEHU�RI�PDQXDOO\�HQWHUHG�LWHP�LV�VSHFLILHG�
E\�WKH�YDOXH�RI�QXPEHU�RI�PDQXDOO\�HQWHUHG�LWHPV�LQ�EORFN�DERYH��,I�WKLV�LV�JUHDWHU�
WKDQ�]HUR�WKHQ�WKH�YDOXHV�RI�VXFFHVVLYH�RFFXUUHQFHV�RI�SUHIL[�QXPEHU�RI�PDQXDOO\�
HQWHUHG�LWHP�VKRXOG�EH�LQ�DVFHQGLQJ�RUGHU��$Q\�RI�WKH�LWHPV�SUHFHGHG�E\�SUHIL[�QXP�
EHUV�LQ�FRPPHQW�EUDFNHWV�LQ�WKH�V\QWD[�UXOH�GHILQLQJ�EORFN�ZKLFK�QHHG�WR�EH�HYDOX�
DWHG�E\�WKH�RSHUDWRU�DQG�PDQXDOO\�HQWHUHG�IURP�WKH�NH\ERDUG�VKRXOG�EH�LQFOXGHG�LQ�
WKLV�OLVW��,I�DQ�LWHP�LV�WR�EH�H[SUHVVHG�DV�D�UHDO�QXPEHU�DQG�WKH�RSHUDWRU�LV�XQDEOH�WR�
VXSSO\�D�YDOXH�WKHQ�WKH�FRPSXWHU�VKRXOG�HQWHU�WKH�YDOXH �(����
��

QXPEHU�RI�IXWXUH�XSJUDGH�H[SHULPHQW�HQWULHV�
QXPEHU�RI�IXWXUH�XSJUDGH�EORFN�HQWULHV

�
�QXPEHU�RI�IXWXUH�XSJUDGH�H[SHULPHQW�HQWULHV�DQG�QXPEHU�RI�IXWXUH�XSJUDGH�EORFN�
HQWULHV�DUH�LQFOXGHG�LQ�FDVH�WKH�)RUPDW�LV�XSJUDGHG�LQ�WKH�IXWXUH�WR�LQFOXGH�PRUH�
QRQ�RSWLRQDO��QRQ�UHSHDWLQJ�SDUDPHWHUV��7KH�QXPEHUV�RI�WKHVH�QHZ�SDUDPHWHUV�ZLOO�
EH�HQWHUHG�KHUH�VR�WKDW�ROG�SURJUDPV�FDQ�VNLS�WKH�QHZ�SDUDPHWHUV�LQ�QHZ�GDWD��DQG�
QHZ�SURJUDPV�ZLOO�QRW�WU\�WR�UHDG�WKH�QHZ�SDUDPHWHUV�LQ�ROG�GDWD��)RU�WKH�SUHVHQW�
ERWK�RI�WKHP�ZRXOG�EH�VHW�WR�]HUR��
��

^IXWXUH�XSJUDGH�H[SHULPHQW�HQWU\`
�
�7KH�QXPEHU�RI�RFFXUUHQFHV�RI�IXWXUH�XSJUDGH�H[SHULPHQW�HQWU\�LV�JLYHQ�E\�WKH�
YDOXH�RI�QXPEHU�RI�IXWXUH�XSJUDGH�H[SHULPHQW�HQWULHV�DERYH��,W�LV�GHILQHG�DV�D�WH[W�
OLQH�VR�WKDW�DQ\�LQWHJHU��UHDO�QXPEHU�RU�WH[W�OLQH�LQVHUWHG�KHUH�E\�D�IXWXUH�XSJUDGH�RI�
WKH�)RUPDW�FDQ�EH�UHDG�DV�D�WH[W�OLQH�WKHQ�GLVFDUGHG��
��

QXPEHU�RI�EORFNV�
^EORFN`�¥

�
�7KH�PLQXV�VLJQ�IROORZHG�E\�WKH�HPSW\�VHTXHQFH��WKDW�LV��QRWKLQJ�EXW�WKH�VHSDUD�
WRU��LQGLFDWHV�WKDW�WKHUH�PXVW�EH�DW�OHDVW�RQH�EORFN�
7KH�QXPEHU�RI�RFFXUUHQFHV�RI�EORFN�LV�VSHFLILHG�E\�WKH�YDOXH�RI�QXPEHU�RI�EORFNV�
DERYH��
��

H[SHULPHQW�WHUPLQDWRU�

EORFN  EORFN�LGHQWLILHU�
VDPSOH�LGHQWLILHU�

�
��
� >\HDU�LQ�IXOO@
�
�*UHJRULDQ�FDOHQGDU�\HDU��IRU�H[DPSOH��ª����ª�
��

�
��
�
�
��
�
�
��
�

>PRQWK@�
>GD\�RI�PRQWK@�
>KRXUV@

�
����KRXU�FORFN�
��
�
��
� >PLQXWHV@�
�
��
� >VHFRQGV@

�
�,I�WKH�YDOXH�RI�DQ\�RI�WKH�DERYH�VL[�LWHPV�LV�QRW�NQRZQ�WKH�YDOXH�¥ ��VKRXOG�EH�HQWHUHG�DV�
D�GXPP\�YDOXH��
��

�
��
�
�
��
�
�
��
�

>QXPEHU�RI�KRXUV�LQ�DGYDQFH�RI�*UHHQZLFK�0HDQ�7LPH@�
>QXPEHU�RI�OLQHV�LQ�EORFN�FRPPHQW�
^FRPPHQW�OLQH`�@

�
�7KH�QXPEHU�RI�RFFXUUHQFHV�RI�FRPPHQW�OLQH�LV�VSHFLILHG�E\�WKH�YDOXH�RI�QXPEHU�RI�OLQHV�LQ�
EORFN�FRPPHQW�DERYH��
��

�
��
�
�
��
�

>WHFKQLTXH@�
>[�FRRUGLQDWH

�
�WKH�RUGLQDO�QXPEHU��VWDUWLQJ�ZLWK�XQLW\��RI�WKH�SRLQW�LQ�WKH�DUUD\�DORQJ�WKH�DQDO\VLV�
VRXUFH�GHIOHFWLRQ�V\VWHP�[�D[LV�
��

�
��
� \�FRRUGLQDWH@
�
�WKH�RUGLQDO�QXPEHU��VWDUWLQJ�ZLWK�XQLW\��RI�WKH�SRLQW�LQ�WKH�DUUD\�DORQJ�WKH�DQDO\VLV�
VRXUFH�GHIOHFWLRQ�V\VWHP�\�D[LV�
7KH�DERYH�WZR�HQWULHV�DUH�LQVHUWHG�LI�DQG�RQO\�LI�WKH�YDOXH�RI�H[SHULPHQW�PRGH�LV�HLWKHU�
ª0$3ª�RU�ª0$3'3ª��
��
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�
��
� ^YDOXH�RI�H[SHULPHQWDO�YDULDEOH`
�
�YDOXH�RI�H[SHULPHQWDO�YDULDEOH�PD\�EH��IRU�H[DPSOH��WRWDO�WLPH�LQ�VHFRQGV��WRWDO�VSXWWHU�
LQJ�WLPH�LQ�VHFRQGV��WRWDO�VSXWWHULQJ�IOXHQFH�LQ�LRQV�SHU�P���WHPSHUDWXUH�LQ�.HOYLQ��HQHUJ\�
LQ�HOHFWURQ�YROWV�RU�PDVV�LQ�XQLILHG�DWRPLF�PDVV�XQLWV��:KHUH�WKLV�YDULDEOH�FKDQJHV�
VPRRWKO\�ZLWK�WLPH�WKLV�YDOXH�VKDOO�EH�WKH�YDOXH�DW�WKH�VWDUW�RI�UHFRUGLQJ�WKH�EORFN�GDWD�
XQOHVV�VSHFLILHG�RWKHUZLVH�LQ�WKH�H[SHULPHQWDO�YDULDEOH�ODEHO�
7KH�QXPEHU�RI�RFFXUUHQFHV�RI�YDOXH�RI�H[SHULPHQWDO�YDULDEOH�LV�VSHFLILHG�E\�WKH�YDOXH�RI�
QXPEHU�RI�H[SHULPHQWDO�YDULDEOHV�DERYH��DQG�WKH�RUGHU�LQ�ZKLFK�WKH�YDOXHV�DUH�JLYHQ�LV�WKH�
VDPH�DV�WKH�RUGHU�LQ�ZKLFK�H[SHULPHQWDO�YDULDEOH�ODEHO�DQG�H[SHULPHQWDO�YDULDEOH�XQLWV�DUH�
GHFODUHG�DERYH��
��

�
��
�
�
��
�
�
��
�
�
��
�

>DQDO\VLV�VRXUFH�ODEHO@�
>VSXWWHULQJ�LRQ�RU�DWRP�DWRPLF�QXPEHU�
QXPEHU�RI�DWRPV�LQ�VSXWWHULQJ�LRQ�RU�DWRP�SDUWLFOH�
VSXWWHULQJ�LRQ�RU�DWRP�FKDUJH�VLJQ�DQG�QXPEHU@

�
�7KH�DERYH�WKUHH�HQWULHV�DUH�LQVHUWHG�LI�DQG�RQO\�LI�HLWKHU����WKH�YDOXH�RI�H[SHULPHQW�PRGH�
LV�ª0$3'3ª��ª0$369'3ª��ª6'3ª�RU�ª6'369ª��RU����WKH�YDOXH�RI�WHFKQLTXH�LV�ª)$%06ª��
ª)$%06�HQHUJ\�VSHFª��ª,66ª��ª6,06ª��ª6,06�HQHUJ\�VSHFª��ª6106ª�RU�ª6106�HQHUJ\�VSHFª��
��

�
��
� >DQDO\VLV�VRXUFH�FKDUDFWHULVWLF�HQHUJ\@
�
�HQHUJ\�LQ�HOHFWURQ�YROWV�
��

�
��
� >DQDO\VLV�VRXUFH�VWUHQJWK@
�
�SRZHU�LQ�ZDWWV�IRU�;36�DQG�;5)��EHDP�FXUUHQW��LQ�QDQRDPSV�IRU�$(6��(';��,66��6,06�
DQG�6106��EHDP�HTXLYDOHQW�IRU�)$%06�
��

�
��
� >DQDO\VLV�VRXUFH�EHDP�ZLGWK�[
�
�ZLGWK�LQ�PLFURPHWUHV�DW�WKH�VDPSOH�LQ�WKH�SODQH�SHUSHQGLFXODU�WR�WKH�VRXUFH�EHDP�
��

�
��
� DQDO\VLV�VRXUFH�EHDP�ZLGWK�\@
�
�ZLGWK�LQ�PLFURPHWUHV�DW�WKH�VDPSOH�LQ�WKH�SODQH�SHUSHQGLFXODU�WR�WKH�VRXUFH�EHDP�
��

�
��
� >ILHOG�RI�YLHZ�[
�
�PLFURPHWUHV�
��

�
��
� ILHOG�RI�YLHZ�\@
�
�PLFURPHWUHV�
7KH�DERYH�WZR�HQWULHV�DUH�LQVHUWHG�LI�DQG�RQO\�LI�WKH�YDOXH�RI�H[SHULPHQW�PRGH�LV�ª0$3ª��
ª0$3'3ª��ª0$369ª��ª0$369'3ª�RU�ª6(0ª��
��

�
��
�
�
��
�
�
��
�
�
��
�
�
��
�
�
��
�

>ILUVW�OLQHVFDQ�VWDUW�[�FRRUGLQDWH�
ILUVW�OLQHVFDQ�VWDUW�\�FRRUGLQDWH�
ILUVW�OLQHVFDQ�ILQLVK�[�FRRUGLQDWH�
ILUVW�OLQHVFDQ�ILQLVK�\�FRRUGLQDWH�
ODVW�OLQHVFDQ�ILQLVK�[�FRRUGLQDWH�
ODVW�OLQHVFDQ�ILQLVK�\�FRRUGLQDWH@
�
�7KH�DERYH�VL[�HQWULHV�DUH�LQVHUWHG�LI�DQG�RQO\�LI�WKH�YDOXH�RI�H[SHULPHQW�PRGH�LV�ª0$369ª��
ª0$369'3ª�RU�ª6(0ª�
7KH\�DUH�UHTXLUHG�IRU�VSHFLI\LQJ�WKH�VL]H�DQG�VKDSH�RI�WKH�PDS�DQG�IRU�UHODWLQJ�WKH�RUGHU�

LQ�WKH�VFDQ�VHTXHQFH�WR�WKH�SRVLWLRQ�RQ�WKH�VDPSOH�
,Q�WKH�FRRUGLQDWH�V\VWHP�WR�EH�XVHG��[�YDOXHV�VWDUW�DW�XQLW\�DW�WKH�OHIW�KDQG�VLGH�RI�WKH�

IUDPH�DQG�LQFUHDVH�WRZDUGV�WKH�ULJKW�KDQG�VLGH��DQG�\�YDOXHV�VWDUW�DW�XQLW\�DW�WKH�WRS�RI�WKH�
IUDPH�DQG�LQFUHDVH�WRZDUGV�WKH�ERWWRP�RI�WKH�IUDPH��DV�VKRZQ�EHORZ�
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��
�
��
� >DQDO\VLV�VRXUFH�SRODU�DQJOH�RI�LQFLGHQFH@

�
�GHJUHHV�IURP�XSZDUG�]�GLUHFWLRQ��GHILQHG�E\�WKH�VDPSOH�VWDJH�
��

�
��
� >DQDO\VLV�VRXUFH�D]LPXWK@
�
�GHJUHHV�FORFNZLVH�IURP�WKH�\�GLUHFWLRQ��GHILQHG�E\�WKH�VDPSOH�VWDJH�
��

�
��
�
�
��
�

>DQDO\VHU�PRGH@�
>DQDO\VHU�SDVV�HQHUJ\�RU�UHWDUG�UDWLR�RU�PDVV�UHVROXWLRQ@
�
�HQHUJ\�LQ�HOHFWURQ�YROWV��PDVV�LQ�DPX�
��

�
��
� >GLIIHUHQWLDO�ZLGWK@
�
�HOHFWURQ�YROWV�SHDN�WR�SHDN�IRU�VLQXVRLGDO�PRGXODWLRQ�RU�FRPSXWHU�GLIIHUHQWLDWLRQ�GLIIHUHQWLDO�ZLGWK�LV�
LQVHUWHG�LI�DQG�RQO\�LI�WKH�YDOXH�RI�WHFKQLTXH�LV�ª$(6�GLIIª��
��
�
��
�
�
��
�

>PDJQLILFDWLRQ�RI�DQDO\VHU�WUDQVIHU�OHQV@�
>DQDO\VHU�ZRUN�IXQFWLRQ�RU�DFFHSWDQFH�HQHUJ\�RI�DWRP�RU�LRQ@
�
�SRVLWLYH�YDOXH�IRU�ZRUN�IXQFWLRQ�LQ�HOHFWURQ�YROWV�IRU�$(6��(/6��,66��836�DQG�;36��7KH�
DFFHSWDQFH�HQHUJ\�RI�DQ�LRQ�LV�WKH�HQHUJ\�ILOWHU�SDVV�HQHUJ\�RI�WKH�PDVV�VSHFWURPHWHU�IRU�
)$%06��6,06��DQG�6106��
��

�
��
� >WDUJHW�ELDV@
�
�WDUJHW�ELDV�LV�LQ�YROWV��LQFOXGLQJ�WKH�VLJQ��
��

�
��
� >DQDO\VLV�ZLGWK�[
�
�7KH�DQDO\VLV�ZLGWK�[�LV�WKH�JDWHG�VLJQDO�ZLGWK�RI�WKH�VRXUFH�LQ�WKH�[�GLUHFWLRQ�LQ�WKH�SODQH�
SHUSHQGLFXODU�WR�WKH�EHDP�IRU�)$%06��)$%06�HQHUJ\�VSHF��,66��6,06��6,06�HQHUJ\�VSHF��
6106�DQG�6106�HQHUJ\�VSHF��WKH�DQDO\VHU�VOLW�OHQJWK�GLYLGHG�E\�WKH�PDJQLILFDWLRQ�RI�WKH�
DQDO\VHU�WUDQVIHU�OHQV�WR�WKDW�VOLW�IRU�$(6�GLII��$(6�GLU��(/6��836�DQG�;36��DQG�LV�WKH�
VRXUFH�ZLGWK�LQ�WKH�[�GLUHFWLRQ�IRU�ERWK�(';�DQG�;5)�

DQDO\VLV�ZLGWK�[�LV�LQ�PLFURPHWUHV��
��
�
��
� DQDO\VLV�ZLGWK�\@

�
�$V�DQDO\VLV�ZLGWK�[�EXW�IRU�\��
��
�
��
� >DQDO\VHU�D[LV�WDNH�RII�SRODU�DQJOH

�
�GHJUHHV�IURP�XSZDUG�]�GLUHFWLRQ��GHILQHG�E\�WKH�VDPSOH�VWDJH�
��
�
��
� DQDO\VHU�D[LV�WDNH�RII�D]LPXWK@

�
�GHJUHHV�FORFNZLVH�IURP�WKH�\�GLUHFWLRQ��GHILQHG�E\�WKH�VDPSOH�VWDJH�
��
�
��
� >VSHFLHV�ODEHO@

�
�HOHPHQWDO�V\PERO�RU�PROHFXODU�IRUPXOD�
��
�
��
� >WUDQVLWLRQ�RU�FKDUJH�VWDWH�ODEHO

�
�IRU�H[DPSOH��ª.//ª�IRU�$(6��ª�Vª�IRU�;36��ª¥�ª�IRU�6,06�
��
�
��
� FKDUJH�RI�GHWHFWHG�SDUWLFOH@

�
�IRU�H[DPSOH��¥��IRU�$(6�DQG�;36�����IRU�SRVLWLYH�6,06�
��
�
��
�
�
��
�
�
��
�
�
��
�

>DEVFLVVD�ODEHO�
DEVFLVVD�XQLWV�
DEVFLVVD�VWDUW�
DEVFLVVD�LQFUHPHQW@
�
�7KH�DERYH�IRXU�HQWULHV�DUH�LQVHUWHG�LI�DQG�RQO\�LI�WKH�YDOXH�RI�VFDQ�PRGH�LV�
ª5(*8/$5ª� 
��
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�
��
� >QXPEHU�RI�FRUUHVSRQGLQJ�YDULDEOHV
�
�,I�WKH�GDWD�LV�LQ�WKH�IRUP�RI�VHWV�RI�FRUUHVSRQGLQJ�YDOXHV�RI�WZR�RU�PRUH�YDULDEOHV�WKHQ�
QXPEHU�RI�FRUUHVSRQGLQJ�YDULDEOHV�LV�HTXDO�WR�WKH�QXPEHU�RI�YDULDEOHV��RWKHUZLVH�LW�LV�HTXDO�
WR�XQLW\��
��

�
��
�
�
��
�

^FRUUHVSRQGLQJ�YDULDEOH�ODEHO�
FRUUHVSRQGLQJ�YDULDEOH�XQLWV`�@
�
�7KH�QXPEHU�RI�RFFXUUHQFHV�RI�WKH�DERYH�SDLU�RI�LWHPV�LV�VSHFLILHG�E\�WKH�YDOXH�RI�QXPEHU�
RI�FRUUHVSRQGLQJ�YDULDEOHV�DERYH��
��

�
��
�
�
��
�

>VLJQDO�PRGH@�
>VLJQDO�FROOHFWLRQ�WLPH@
�
�WLPH�LQ�VHFRQGV�SHU�VFDQ�IRU�HDFK�FKDQQHO�RU�DUUD\�SRLQW��H[FHSW�IRU�ERWK�(';�DQG�;5)�
ZKHUH�LW�LV�WKH�WRWDO�VSHFWUXP�FROOHFWLRQ�WLPH�
��

�
��
�
�
��
�

>QXPEHU�RI�VFDQV�WR�FRPSLOH�WKLV�EORFN@�
>VLJQDO�WLPH�FRUUHFWLRQ@
�
�7KLV�LV�WKH�V\VWHP�GHDG�WLPH��H[FHSW�IRU�(';�DQG�;5)�ZKHUH�LW�LV�WKH
OLYHWLPH�FRUUHFWHG�DFTXLVLWLRQ�WLPH��,Q�WKH�FDVH�RI�D�GHDG�WLPH��D�SRVLWLYH�YDOXH�LQGLFDWHV�
WKDW�WKH�FRXQW�UDWH�VKRXOG�EH�FRUUHFWHG�E\�GLYLGLQJ�E\����¥�PHDVXUHG�UDWH�[�GHDG�WLPH��
ZKHUHDV�D�QHJDWLYH�YDOXH�LQGLFDWHV�D�FRUUHFWLRQ�E\�PXOWLSO\LQJ�E\�>H[S�WUXH�FRXQW�UDWH�[�
GHDG�WLPH�@��,I�WKH�VSHFWUD�KDYH�DOUHDG\�EHHQ�FRUUHFWHG�IRU�GHDG�WLPH�WKH�YDOXH�KHUH�ZLOO�EH�
]HUR�DQG�WKH�YDOXH�RI�WKH�GHDG�WLPH�XVHG�ZLOO�EH�QRWHG�LQ�D�FRPPHQW�OLQH�RU�HOVHZKHUH�

VLJQDO�WLPH�FRUUHFWLRQ�LV�LQ�VHFRQGV��
��
�
��
� >VSXWWHULQJ�VRXUFH�HQHUJ\

�
�HQHUJ\�LQ�HOHFWURQ�YROWV�
��
�
��
� VSXWWHULQJ�VRXUFH�EHDP�FXUUHQW

�
�FXUUHQW�LQ�QDQRDPSV�RU�HTXLYDOHQW�IRU�QHXWUDOV�
��
�
��
� VSXWWHULQJ�VRXUFH�ZLGWK�[

�
�ZLGWK�LQ�PLFURPHWUHV�DW�WKH�VDPSOH�LQ�WKH�SODQH�SHUSHQGLFXODU�WR�WKH�VSXWWHULQJ�VRXUFH�
EHDP�
��

�
��
� VSXWWHULQJ�VRXUFH�ZLGWK�\
�
�ZLGWK�LQ�PLFURPHWUHV�DW�WKH�VDPSOH�LQ�WKH�SODQH�SHUSHQGLFXODU�WR�WKH�VSXWWHULQJ�VRXUFH�
EHDP�
��

�
��
� VSXWWHULQJ�VRXUFH�SRODU�DQJOH�RI�LQFLGHQFH
�
�GHJUHHV�IURP�XSZDUG�]�GLUHFWLRQ��GHILQHG�E\�WKH�VDPSOH�VWDJH�
��

�
��
� VSXWWHULQJ�VRXUFH�D]LPXWK
�
�GHJUHHV�FORFNZLVH�IURP�WKH�\�GLUHFWLRQ��GHILQHG�E\�WKH�VDPSOH�VWDJH�
��

�
��
� VSXWWHULQJ�PRGH@
�
�7KH�YDOXH�RI�VSXWWHULQJ�PRGH�LV�HLWKHU�ªFRQWLQXRXVª��ZKHQ�VSXWWHULQJ�FRQWLQXHV�ZKLOH�
VSHFWUDO�GDWD�LV�EHLQJ�UHFRUGHG��RU�ªF\FOLFª��ZKHQ�VSXWWHULQJ�LV�VXVSHQGHG�ZKLOH�VSHFWUDO�GDWD�
LV�EHLQJ�UHFRUGHG�
7KH�DERYH�VHYHQ�HQWULHV�DUH�IRU�D�VSXWWHULQJ�VRXUFH�XVHG�LQ�DGGLWLRQ�WR�WKH�DQDO\VLV�

VRXUFH��DV�LQ�GHSWK�SURILOLQJ��LQ�$(6�GLII��$(6�GLU��(';��(/6��836��;36�RU�;5)�
7KH�DERYH�VHYHQ�HQWULHV�DUH�LQVHUWHG�LI�DQG�RQO\�LI�ERWK����WKH�YDOXH�RI�WHFKQLTXH�LV�ª$(6�
GLIIª��ª$(6�GLUª��ª(';ª��ª(/6ª��ª836ª��ª;36ª�RU�ª;5)ª��DQG����WKH�YDOXH�RI�H[SHULPHQW�PRGH�LV�
ª0$3'3ª��ª0$369'3ª��ª6'3ª�RU�ª6'369ª��
��

�
��
� >VDPSOH�QRUPDO�SRODU�DQJOH�RI�WLOW
�
�GHJUHHV�IURP�XSZDUG�]�GLUHFWLRQ��GHILQHG�E\�WKH�VDPSOH�VWDJH�
��

�
��
� VDPSOH�QRUPDO�WLOW�D]LPXWK
�
�GHJUHHV�FORFNZLVH�IURP�WKH�\�GLUHFWLRQ��GHILQHG�E\�WKH�VDPSOH�VWDJH
��

�
��
� >VDPSOH�URWDWLRQ�DQJOH@
�
�GHJUHHV�FORFNZLVH�URWDWLRQ�DERXW�WKH�VDPSOH�QRUPDO��,I�WKLV�LV�UHIHUHQFHG�WR�D�SDUWLFXODU�
GLUHFWLRQ�RQ�WKH�VDPSOH�WKLV�GLUHFWLRQ�ZRXOG�EH�VSHFLILHG�LQ�D�FRPPHQW�OLQH�DW�LWHP�
QXPEHU ���
��
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�

>QXPEHU�RI�DGGLWLRQDO�QXPHULFDO�SDUDPHWHUV@�
^DGGLWLRQDO�QXPHULFDO�SDUDPHWHU�ODEHO�
DGGLWLRQDO�QXPHULFDO�SDUDPHWHU�XQLWV�
DGGLWLRQDO�QXPHULFDO�SDUDPHWHU�YDOXH`
�
�7KH�QXPEHU�RI�RFFXUUHQFHV�RI�WKH�DERYH�JURXS�RI�WKUHH�HQWULHV�LV�VSHFLILHG�E\�WKH�YDOXH�RI�
QXPEHU�RI�DGGLWLRQDO�QXPHULFDO�SDUDPHWHUV�DERYH��
��

^IXWXUH�XSJUDGH�EORFN�HQWU\`
�
�7KH�QXPEHU�RI�RFFXUUHQFHV�RI�IXWXUH�XSJUDGH�EORFN�HQWU\�LV�JLYHQ�E\�WKH�YDOXH�RI�QXPEHU�
RI�IXWXUH�XSJUDGH�EORFN�HQWULHV�DERYH��,W�LV�GHILQHG�DV�D�WH[W�OLQH�VR�WKDW�DQ\�LQWHJHU��UHDO�
QXPEHU�RU�WH[W�OLQH�LQVHUWHG�DW�WKLV�SRLQW�E\�D�IXWXUH�XSJUDGH�RI�WKH�)RUPDW�FDQ�EH�UHDG�DV�
D�WH[W�OLQH�WKHQ�GLVFDUGHG��
��

QXPEHU�RI�RUGLQDWH�YDOXHV
�
�7KH�YDOXH�RI�QXPEHU�RI�RUGLQDWH�YDOXHV�LV�HTXDO�WR�SURGXFW�RI�WKH�YDOXH�RI�QXPEHU�RI�FRU�
UHVSRQGLQJ�YDULDEOHV�DQG�WKH�QXPEHU�RI�VHWV�RI�FRUUHVSRQGLQJ�YDULDEOHV�WR�EH�WUDQVIHUUHG��

��

^PLQLPXP�RUGLQDWH�YDOXH�
PD[LPXP�RUGLQDWH�YDOXH`
�
�7KH�QXPEHU�RI�RFFXUUHQFHV�RI�WKH�DERYH�SDLU�RI�HQWULHV�LV�VSHFLILHG�E\�WKH�YDOXH�RI�
QXPEHU�RI�FRUUHVSRQGLQJ�YDULDEOHV�DERYH��7KH�RUGHU�LQ�ZKLFK�WKH�SDLUV�RI�HQWULHV�DSSHDU�LV�
WKH�VDPH�DV�WKH�RUGHU�LQ�ZKLFK�WKH�FRUUHVSRQGLQJ�YDOXHV�RI�FRUUHVSRQGLQJ�YDULDEOH�ODEHO�
DUH�JLYHQ�DERYH��
��

^RUGLQDWH�YDOXH`�¦
�
�7KH�QXPEHU�RI�RFFXUUHQFHV�RI�RUGLQDWH�YDOXH�LV�VSHFLILHG�E\�WKH�YDOXH�RI�QXPEHU�RI�RUGL�
QDWH�YDOXHV�DERYH��,I�WKH�YDOXH�RI�QXPEHU�RI�FRUUHVSRQGLQJ�YDULDEOHV�LV�JUHDWHU�WKDQ�XQLW\�
WKHQ�WKH�GDWD�LV�VHQW�LQ�WKH�IRUP�RI�VXFFHVVLYH�FRPSOHWH�VHWV��HDFK�VHW�FRQVLVWLQJ�RI�DQ�RUGL�
QDWH�YDOXH�IRU�HDFK�RI�WKH�FRUUHVSRQGLQJ�YDULDEOHV�DUUDQJHG�LQ�WKH�VDPH�RUGHU�DV�WKDW�LQ�
ZKLFK�HDFK�YDOXH�RI�FRUUHVSRQGLQJ�YDULDEOH�ODEHO�LV�JLYHQ�DERYH�
7KH�PLQXV�VLJQ�IROORZHG�E\�WKH�HPSW\�VHTXHQFH�LQGLFDWHV�WKDW�WKHUH�PXVW�EH�DW�OHDVW�
RQH�RUGLQDWH�YDOXH��
��

DEVFLVVD�LQFUHPHQW� �UHDO�QXPEHU
�
�)RU�XQLWV�VHH�WKH�WDEOH�XQGHU�DEVFLVVD�VWDUW��
��

DEVFLVVD�ODEHO� �WH[W�OLQH�
DEVFLVVD�VWDUW� �UHDO�QXPEHU�
DEVFLVVD�XQLWV� �XQLWV

�
�7KH�WDEOH�EHORZ�VKRZV�WKH�XVXDO�YDOXHV�RI�DEVFLVVD�XQLWV�IRU�YDOXHV�RI�WHFKQLTXH�DQG�
H[SHULPHQW�PRGH�DV�D�JXLGH�EXW�LV�QRW�PDQGDWRU\�

H[SHULPHQW�
PRGH

XQLWV�FRUUHVSRQGLQJ�WR�WHFKQLTXH

$(6�GLII��$(6�GLU��
(';��(/6��,66��
836��;36��;5)

)$%06��6,06��
6106

)$%06�HQHUJ\�VSHF��
6,06�HQHUJ\�VSHF��
6106�HQHUJ\�VSHF

0$3
0$3'3
1250
6'3

ªH9ª ªXª�RU�ªVª ªH9ª

6'369 ªVª ªVª
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