
3UHIDFH
0RVW�,QWHUQHW�WHFKQRORJLHV�DUH�GHVLJQHG�IRU�GHVNWRS�FRPSXWHUV�RU�HQWHUSULVH�VHUYHUV�
UXQQLQJ�RQ�UHOLDEOH�QHWZRUNV�ZLWK�UHODWLYHO\�KLJK�EDQGZLGWK��+DQGKHOG�ZLUHOHVV�
GHYLFHV��RQ�WKH�RWKHU�KDQG��KDYH�D�PRUH�FRQVWUDLQHG�FRPSXWLQJ�HQYLURQPHQW��7KH\�
WHQG�WR�KDYH�OHVV�PHPRU\��OHVV�SRZHUIXO�&38V��GLIIHUHQW�LQSXW�GHYLFHV��DQG�VPDOOHU�
GLVSOD\V��
6LQFH�WKH�PLG�����V��YDULRXV�DUFKLWHFWXUHV�DQG�SURWRFROV�KDYH�EHHQ�LQWURGXFHG�WR�GHDO�
ZLWK�WKHVH�FRQVWUDLQWV��7KH�:LUHOHVV�$SSOLFDWLRQ�3URWRFRO��RU�:$3���ZKLFK�LV�D
VSHFLILFDWLRQ�GHYHORSHG�E\�WKH�:$3�)RUXP��KWWS���ZZZ�ZDSIRUXP�RUJ���WDNHV�
DGYDQWDJH�RI�VHYHUDO�GDWD�KDQGOLQJ�DSSURDFKHV�DOUHDG\�LQ�XVH��'HYHORSLQJ�ZLUHOHVV�
DSSOLFDWLRQV�XVLQJ�:$3�WHFKQRORJLHV�LV�VLPLODU�WR�GHYHORSLQJ�:HE�SDJHV�ZLWK�D�
PDUNXS�ODQJXDJH��H�J���+70/�RU�;0/��EHFDXVH�:$3�WHFKQRORJLHV�DUH�EURZVHU�
EDVHG��
$QRWKHU�DSSURDFK�WR�GHYHORSLQJ�ZLUHOHVV�DSSOLFDWLRQV�LV�WR�XVH�WKH�-DYD���3ODWIRUP��
0LFUR�(GLWLRQ��-�0( ���7KH�-DYD SURJUDPPLQJ�ODQJXDJH�DOUHDG\�SOD\V�DQ�
LPSRUWDQW�UROH�LQ�PRGHUQ�SURJUDPPLQJ��:LWK�:$3��\RX�FDQ�XVH�-DYD�VHUYOHWV�DQG�
-DYD6HUYHU�3DJHV WR�JHQHUDWH�:LUHOHVV�0DUNXS�/DQJXDJH��:0/��SDJHV�
G\QDPLFDOO\��+RZHYHU��ZLWK�-�0(��\RX�FDQ�QRZ�ZULWH�DSSOLFDWLRQV�LQ�-DYD�DQG�VWRUH�
WKHP�GLUHFWO\�RQ�D�FHOO�SKRQH��7KLV�DGGV�D�ZKROH�QHZ�GLPHQVLRQ�WR�ZLUHOHVV�
SURJUDPPLQJ��

$XGLHQFH
7KLV�ERRN�LV�DERXW�SURJUDPPLQJ�ZLWK�-�0(�RQ�ZLUHOHVV�GHYLFHV��,I�\RX
UH�DOUHDG\�
IDPLOLDU�ZLWK�WKH�DUFKLWHFWXUH��\RX�SUREDEO\�QRWLFHG�WKDW�WKH�&RQQHFWHG�/LPLWHG�
'HYLFH�&RQILJXUDWLRQ��&/'&��DQG�WKH�0RELOH�,QIRUPDWLRQ�'HYLFH�3URILOH��0,'3��
FODVVHV�DUH�QRW�ODUJH��7KHUHIRUH��WKLV�ERRN�LV�FRUUHVSRQGLQJO\�FRPSDFW�LQ�VL]H��7KH�
ERRN�DFWV�DV�D�TXLFN�JXLGH�IRU�SURJUDPPHUV�ZKR�DUH�IDPLOLDU�ZLWK WKH�-DYD���6WDQGDUG�
(GLWLRQ��-�6( ��DQG�ZDQW�WR�JHW�XS�WR�VSHHG�TXLFNO\�ZLWK�WKH�-�0(��:H�DVVXPH�WKDW�
\RX�DUH�IDPLOLDU�ZLWK�-DYD�SURJUDPPLQJ�DQG�KDYH�ZRUNHG�ZLWK�WKH�-�6(�FODVVHV��,Q�
DGGLWLRQ��ZH�DVVXPH�WKDW�\RX�DUH�IDPLOLDU�ZLWK�VHWWLQJ�XS�-DYD�WR�ZRUN�XQGHU�YDULRXV�
HQYLURQPHQWV��:LQGRZV�RU�8QL[�SODWIRUPV���DV�ZHOO�DV�FRPSLOLQJ�DQG�UXQQLQJ�-DYD�
DSSOLFDWLRQV��



7KH�ERRN�DOVR�VHUYHV�DV�D�TXLFN�UHIHUHQFH�IRU�-DYD�SURJUDPPHUV�ZKR�DUH�LQWHUHVWHG�LQ�
GHYHORSLQJ�ZLUHOHVV�VRIWZDUH�DSSOLFDWLRQV��7KH�H[DPSOHV�SUHVHQWHG�WKURXJKRXW�WKH�
ERRN�DUH�D�JRRG�VWDUWLQJ�SRLQW�IRU�ZRUNLQJ�ZLWK�DOO�WKH�0,'3�IHDWXUHV��LQFOXGLQJ�XVHU�
LQWHUIDFH��QHWZRUNLQJ��DQG�GDWDEDVHV��+RZHYHU��ZH�VKRXOG�SRLQW�RXW�WKDW�WKLV�ERRN�LV�
QRW D�UHKDVK�RI�WKH�HQWLUH�-�6(�FODVV�OLEUDU\��6HYHUDO�RI�WKH�FODVVHV�RI�MDYD�LR��
MDYD�ODQJ��DQG�MDYD�QHW DUH�LQFOXGHG�LQ�WKH�&/'&�DQG�0,'3�OLEUDULHV��EXW�DUH�OHVV�
EXON\�WKDQ�WKHLU�-�6(�FRXQWHUSDUWV��:H�DVVXPH�WKDW�\RX�DOUHDG\�NQRZ�KRZ�WR�XVH�
WKHVH�FODVVHV��DOWKRXJK�ZH�KDYH�LQFOXGHG�WKHP�LQ�WKH�$3,�UHIHUHQFH�IRU�FRPSOHWHQHVV��

&RQWHQWV�RI�7KLV�%RRN
7KLV�ERRN�LV�GLYLGHG�LQWR�WKUHH�SDUWV��3DUW�, JLYHV�DQ�RYHUYLHZ�RI�WKH�-�0(�DQG�
LQFOXGHV�LQIRUPDWLRQ�DERXW�LWV�DUFKLWHFWXUDO�FRPSRQHQWV��QDPHO\��FRQILJXUDWLRQV�DQG�
SURILOHV��3DUW�, DOVR�SUHVHQWV�GHWDLOHG�FRYHUDJH�RI�WKH�&/'&�DQG�WKH�0,'3��

&KDSWHU��
7KLV�FKDSWHU�LQWURGXFHV�WKH�-�0(�HQYLURQPHQW�DQG�DOVR�H[SODLQV�
FRQILJXUDWLRQV�DQG�SURILOHV��,Q�DGGLWLRQ��LW�VKRZV�\RX�KRZ�WR�VHW�XS�WKH�-�0(�
:LUHOHVV�7RRONLW�WR�FRPSLOH��SUHYHULI\��DQG�UXQ�D�VLPSOH�0,'OHW�XVLQJ�WKH�
FRPPDQG�OLQH�ZLWK�WKH�:LUHOHVV�7RRONLW�HPXODWRU��

&KDSWHU��
7KLV�FKDSWHU�GLVFXVVHV�WKH�&/'&��LQFOXGLQJ�LWV�UHTXLUHPHQWV��OLPLWDWLRQV��DQG�
WKH�GLIIHUHQFHV�EHWZHHQ�LWV�FODVVHV�DQG�WKH�FODVVHV�RI�WKH�-�6(��,Q�DGGLWLRQ��LW�
ORRNV�EULHIO\�DW�WKH�VWDQGDORQH�&/'&�DQG�.90�GLVWULEXWLRQ��

&KDSWHU��
7KLV�FKDSWHU�LQWURGXFHV�WKH�UHTXLUHPHQWV��OLPLWDWLRQV��DQG�FODVVHV�RI�WKH�0,'3��
DV�ZHOO�DV�LQWURGXFLQJ�0,'OHWV�DQG�WKHLU�DVVRFLDWHG�-DYD�$SSOLFDWLRQ�
'HVFULSWRU��-$'��ILOHV��

3DUW�,, FRQWDLQV�SURJUDPPLQJ�GHWDLOV�RI�WKH�0,'3��,W�VKRZV�\RX�KRZ�WR�SURJUDP�WKH�
SKRQH LQWHUIDFH��KDQGOH�HYHQWV��PDNH�QHWZRUN�FRQQHFWLRQV��DQG�ZRUN�ZLWK�GDWDEDVHV��

&KDSWHU��
7KLV�FKDSWHU�SLFNV�XS�ZKHUH�&KDSWHU�� OHIW�RII��H[SODLQLQJ�WKH�0,'OHW�OLIHF\FOH�
PHWKRGV��WKH�-DYD�DSSOLFDWLRQ�PDQDJHU��DQG�VKRZLQJ�KRZ�WR�XVH�WKH�.7RROEDU�
DSSOLFDWLRQ�LQVLGH�WKH�-�0(�:LUHOHVV�7RRONLW�WR�VLPSOLI\�0,'OHW�GHYHORSPHQW��
:H�DOVR�GLVFXVV�KRZ�WR�GHSOR\�0,'OHWV�DQG�LQFOXGH�VWHS�E\�VWHS�LQVWUXFWLRQV�
RQ�KRZ�WR�GRZQORDG�D�0,'OHW�LQWR�D�0RWRUROD�L��V�RU�L��[�-�0(�HQDEOHG�
SKRQH��

&KDSWHU��



7KLV�FKDSWHU�LQWURGXFHV�WKH�0,'3�*8,�PRGHO�DQG�LWV�DVVRFLDWHG�FODVVHV��,Q�
DGGLWLRQ��LW�JLYHV�GHWDLOHG�FRYHUDJH�RI�ERWK�WKH�KLJK�OHYHO�DQG�ORZ�OHYHO�0,'3�
*8,�$3,V��

&KDSWHU��
7KLV�FKDSWHU�FRQWLQXHV�WKH�GLVFXVVLRQ�RI�WKH�0,'3�*8,�$3,V�E\�GHVFULELQJ�
KRZ�YDULRXV�HYHQWV�WDNH�SODFH�VXUURXQGLQJ�WKH�JUDSKLFDO�FRPSRQHQWV�DQG�
FRPPDQGV��,Q�DGGLWLRQ��ZH�FRYHU�WKH�&RPPDQG/LVWHQHU DQG�
,WHP6WDWH/LVWHQHU LQWHUIDFHV� DV�ZHOO�DV�ORZ�OHYHO�HYHQW�KDQGOLQJ��

&KDSWHU��
7KLV�FKDSWHU�GLVFXVVHV�WKH�*HQHULF�&RQQHFWLRQ�)UDPHZRUN�SURYLGHG�E\�WKH�
&/'&�DQG�VKRZV�KRZ�WR�LPSOHPHQW�DQ�+773�FRQQHFWLRQ�DFURVV�WKH�,QWHUQHW��
XVLQJ�D�0,'OHW��7KH�FKDSWHU�DOVR�LQFOXGHV�H[DPSOHV�RI�KRZ�WR�VHQG�GDWD�WR�
&*,�VFULSWV�DQG�-DYD�VHUYOHWV�DFURVV�D�QHWZRUN��)LQDOO\��WKH�FKDSWHU�EULHIO\�
GLVFXVVHV�ZLUHOHVV�VHVVLRQ�WUDFNLQJ�DQG�VHFXULW\�IRU�0,'OHW�GDWD�WUDYHOLQJ�
DFURVV�WKH DLUZDYHV��

&KDSWHU��
7KLV�FKDSWHU�LQWURGXFHV�WKH�FRQFHSW�RI�GDWD�VWRUHV��ZKLFK�DUH�VLPSOH�GDWDEDVHV�
WKDW�0,'3�DSSOLFDWLRQV�FDQ�XVH�WR�VWRUH�SHUVLVWHQW�GDWD�EH\RQG�WKH�OLIHWLPH�RI�
WKH�0,'OHW�WKDW�FUHDWHG�WKHP��,Q�DGGLWLRQ��WKH�FKDSWHU�LQFOXGHV�D�0,'OHW�WKDW�
FDQ�EH�XVHG�WR�GRZQORDG�VWRFN�LQIRUPDWLRQ�IURP�D�UHPRWH�ZHE�VLWH��

&KDSWHU��
7KLV�FKDSWHU�JLYHV�D�TXLFN�LQWURGXFWLRQ�WR�WKH�0,'3�LPSOHPHQWDWLRQ�RQ�WKH�
3DOP�&RQQHFWHG�2UJDQL]HUV��LQFOXGLQJ�VWHS�E\�VWHS�LQVWUXFWLRQV�RQ�KRZ�WR�
GHSOR\�0,'OHWV�WR�D�3DOP3LORW��

3DUW�,,, FRQWDLQV�VHYHUDO�FKDSWHUV�WKDW�DUH�TXLFN�UHIHUHQFHV�IRU�WKH�-�0(�&/'&�DQG�
0,'3�$3,V��7KHUH�LV�DOVR�DQ�DSSHQGL[�WKDW�FRQWDLQV�ELEOLRJUDSKLF�LQIRUPDWLRQ�DQG�
85/V�WR�-�0(�VSHFLILFDWLRQV��ZKLWH�SDSHUV��ZLUHOHVV�VRIWZDUH�GHYHORSPHQW�NLWV��DQG�
RWKHU�LQIRUPDWLRQ�WKDW�LV�LPSRUWDQW�WR�GHYHORSHUV��
&RQYHQWLRQV�8VHG�LQ�7KLV�%RRN
7KLV�ERRN�XVHV�WKH�IROORZLQJ�W\SRJUDSKLFDO�FRQYHQWLRQV�

$�&RQVWDQW�:LGWK IRQW�LV�XVHG�IRU�
x $Q\WKLQJ�WKDW�PLJKW�DSSHDU�LQ�D�-DYD�SURJUDP��LQFOXGLQJ�NH\ZRUGV��GDWD�W\SHV��

FRQVWDQWV��PHWKRG�QDPHV��REMHFWV��YDULDEOHV��FODVV�QDPHV��DQG�LQWHUIDFH�QDPHV�
x $OO�-DYD�FRGH�H[DPSOHV
x $WWULEXWHV�WKDW�PLJKW�DSSHDU�LQ�D�PDQLIHVW�RU�-$'�ILOH

$Q�LWDOLF IRQW�LV�XVHG�IRU�



x 1HZ�WHUPV�ZKHUH�WKH\�DUH�GHILQHG
x 3DWKQDPHV��ILOHQDPHV��GLUHFWRU\�QDPHV��DQG�SURJUDP�QDPHV��XQOHVV�WKH�

SURJUDP�QDPH�LV�WKH�QDPH�RI�D�-DYD�FODVV��WKHQ�LW�DSSHDUV�LQ�FRQVWDQW�ZLGWK��
OLNH�RWKHU�FODVV�QDPHV��

x ,QWHUQHW�DGGUHVVHV��VXFK�DV�GRPDLQ�QDPHV��85/V��DQG�HPDLO�DGGUHVVHV
$�EROGIDFH IRQW�LV�XVHG�IRU�

x ([DPSOH�OLQHV�RI�-DYD�FRGH�WR�ZKLFK�ZH�ZLVK�WR GUDZ�DWWHQWLRQ

$FNQRZOHGJPHQWV
,�DP�GHHSO\�JUDWHIXO�WR�P\�HGLWRU��5REHUW�(FNVWHLQ��IRU�DOO�KLV�FRPPHQWV��VXJJHVWLRQV��
DQG�JXLGHOLQHV�WKURXJKRXW�WKH�GHYHORSPHQW�RI�WKLV�ERRN��,�GLG�QRW�NQRZ�DERXW�DOO�WKH�
FRQWULEXWLRQV�DQ�HGLWRU�FDQ�PDNH�WR�D�ERRN�XQWLO�,�ZRUNHG�ZLWK�%RE��7KDQNV��%RE��
7KDQNV�DOVR�WR�WKH�SURGXFWLRQ�WHDP�DW�2
5HLOO\�IRU�WKHLU�KDUG�ZRUN�RQ�WKLV�ERRN��
6SHFLDO�WKDQNV�DOVR�WR�0RQLFD�3DZODQ��-HQQ\�3UDWW��'DQD�1RXUL��DQG�/DXUHHQ�+XGVRQ�
RI�WKH�-DYD�'HYHORSHU�&RQQHFWLRQ��-'&���ZKR�HLWKHU�SURYLGHG�FRPPHQWV�RU�HGLWHG�
VRPH�RI�WKH�H[DPSOHV�XVHG�LQ�WKLV�ERRN�ZKHQ�WKH\�ILUVW�DSSHDUHG�RQ�WKH�-'&��$OVR��
WKDQNV�WR�WKH�WKRXVDQGV�RI�-'&�PHPEHUV�ZKR�VHQW�LQ�FRPPHQWV�DQG�VXJJHVWLRQV�
UHJDUGLQJ�P\�DUWLFOHV��7KDQNV�DOVR�WR�WKH�IROORZLQJ�SHRSOH�ZKR�UHYLHZHG�WKH�FRQWHQWV�
RI�WKLV�ERRN�IRU�DFFXUDF\��%HQ�*ULIILQ��0DUF�/R\��DQG�-HII�&XQQLQJKDP��
,�ZRXOG�DOVR�OLNH�WR�WKDQN�P\�IDPLO\�IRU�WKHLU�VXSSRUW�GXULQJ�P\�VWXGLHV��HVSHFLDOO\�
P\�EURWKHU��'U��0RKDPPDG�+��+DPGDQ��IRU�WHDFKLQJ�PH�WKH�YDOXH�RI�KDUG�ZRUN��
)LQDOO\��WKDQNV�WR�P\�ZLIH��5HHPD��IRU�KHU�ORYH��VXSSRUW��WROHUDQFH��DQG�FRIIHH��DQG�
P\�EDE\�VRQ�<XVHI��ZKR�ZDV�ERUQ�RQ�2FWREHU�����������IRU�SURYLGLQJ�D�IXQ�KRPH�
HQYLURQPHQW�ZKLOH�,�ILQLVKHG�WKLV�ERRN��

3DUW�,��,QWURGXFLQJ�-DYD���3ODWIRUP��0LFUR�
(GLWLRQ��-�0(�

3DUW�,�LV�DQ�LQWURGXFWLRQ�WR�WKH�-DYD���0LFUR�(GLWLRQ��-�0(��DQG�-�0(�
SURJUDPPLQJ��7KHVH�FKDSWHUV�ZLOO�JLYH�\RX�DQ�RYHUYLHZ�RI�WKH�-�0(��
DQG�TXLFNO\�WHDFK�\RX�HYHU\WKLQJ�\RX�QHHG�WR�NQRZ�WR�JHW�VWDUWHG�ZLWK�
-�0(�SURJUDPPLQJ��
&KDSWHU��
&KDSWHU��
&KDSWHU �

&KDSWHU����2YHUYLHZ�RI�-�0(



7KLV�ERRN�LV�DERXW�ZLUHOHVV�-DYD�SURJUDPPLQJ�ZLWK�WKH�-DYD���3ODWIRUP��0LFUR�
(GLWLRQ��-�0(���6XQ�0LFURV\VWHPV��,QF��LQWURGXFHG�-�0(�DW�WKH�-DYD2QH�FRQIHUHQFH�
LQ�-XQH������DV�WKH�\RXQJHU�VLEOLQJ�RI�ERWK�WKH�-DYD���6WDQGDUG�(GLWLRQ��-�6(��DQG�
WKH�-DYD���(QWHUSULVH�(GLWLRQ��-�((���$W�WKH�WLPH��GLVWULEXWHG�SURJUDPPLQJ�ZDV�WDNLQJ�
WKH�-DYD�GHYHORSHU�FRPPXQLW\�E\�VWRUP��VR�PRVW�RI�WKH�SDUWLFLSDQWV�DW�WKH�VKRZ�ZHUH�
PRUH�LQWHUHVWHG�LQ�ZKDW�-�((�KDG�WR�RIIHU��+RZHYHU��RYHU�WKH�QH[W�WZR \HDUV��
GHYHORSHUV�DOVR�UHDOL]HG�WKDW�WKHUH�ZDV�WUHPHQGRXV�YDOXH�LQ�KDYLQJ�VPDOO�FRPSRQHQWV�
UXQQLQJ�-DYD��7ZR�\HDUV�ODWHU��DW�WKH������-DYD2QH�FRQIHUHQFH��6XQ�GHYRWHG�DQ�HQWLUH�
WUDFN�IRU�LQGLYLGXDOV�VHHNLQJ�WR�PDVWHU�WKH�RQFH�DUFDQH�-�0(��/XFNLO\��\RX�GRQ
W�QHHG�
WR�DWWHQG�-DYD2QH�WR�OHDUQ�DERXW�-�0(��,QVWHDG��WKLV�ERRN�ZLOO�KHOS�\RX�WKURXJK�WKH�
P\ULDG�GHWDLOV�RI�XQGHUVWDQGLQJ�-�0(�DUFKLWHFWXUH�DQG�SURJUDPPLQJ�-�0(�
DSSOLFDWLRQV��
,Q�WKLV�FKDSWHU��ZH�ZLOO�SUHVHQW�DQ�RYHUYLHZ�RI�-�0(
V�SULPDU\�FRPSRQHQWV��LQFOXGLQJ�
YLUWXDO�PDFKLQHV��FRQILJXUDWLRQV��DQG�SURILOHV��:H
OO�WKHQ�SUHVHQW�D�IHZ�VKRUW�H[DPSOHV�
RI�-�0(�HQDEOHG�DSSOLFDWLRQV�WR�ZKHW�\RXU�DSSHWLWH�DQG�WR�VKRZ�\RX�KRZ�HDV\�LW�LV�WR�
JHW�VWDUWHG�ZLWK�-�0(��

����:KDW�,V�-�0("
-�0(�LV�D�YHUVLRQ�RI�6XQ�0LFURV\VWHPV
�-DYD�WKDW�LV�DLPHG�DW�WKH�FRQVXPHU�DQG�
HPEHGGHG�GHYLFHV�PDUNHW��ZKLFK�LQFOXGHV�HOHFWURQLF�FRPPRGLWLHV�VXFK�DV�FHOOXODU�
WHOHSKRQHV��SDJHUV��3HUVRQDO�'LJLWDO�$VVLVWDQWV��3'$V���VHW�WRS�ER[HV��DQG�RWKHU�VPDOO�
GHYLFHV��6LQFH�LWV�UHOHDVH��RYHU�����FRPSDQLHV KDYH�MRLQHG�WKH�GHYHORSPHQW�HIIRUW��
LQFOXGLQJ�ODUJH�FRUSRUDWLRQV�VXFK�DV�3DOP��1RNLD��0RWRUROD��DQG�5,0��+RZHYHU��WKH�
GLUHFWLRQ�WKDW�-�0(�WUDYHOV�LV�QRW�VKURXGHG�LQ�VHFUHF\�EHKLQG�FORVHG�FRUSRUDWH�GRRUV��
,QVWHDG��GHYHORSPHQW�RI�-�0(�LV�KDQGOHG�WKURXJK�WKH -DYD�&RPPXQLW\�3URFHVV��-&3���
ZKLFK�DOORZV�DQ\RQH�ZLWK�DQ�,QWHUQHW�FRQQHFWLRQ�WR�JHW�LQYROYHG��
-�0(�SURYLGHV�D�FRPSOHWH�VHW�RI�VROXWLRQV�IRU�FUHDWLQJ�VWDWH�RI�WKH�DUW�QHWZRUNHG�
DSSOLFDWLRQV�IRU�VPDOO�GHYLFHV��,W�DOVR�SURPLVHV�WR�HQDEOH�GHYLFH�PDQXIDFWXUHUV��
VHUYLFH�SURYLGHUV��DQG�DSSOLFDWLRQ�GHYHORSHUV�WR�GHSOR\�QHZ�DSSOLFDWLRQV�DQG�VHUYLFHV�
WR�WKHLU�FXVWRPHUV��+RZHYHU��LQ�GRLQJ�VR��LW�GRHV�QRW�VDFULILFH�VRPH�RI�WKH�IRXQGLQJ�
JXLGHOLQHV�RI�-DYD��ZKLFK�KDYH�EHFRPH�LQFUHDVLQJO\�LPSRUWDQW�WKHVH�GD\V��QDPHO\�
FURVV�SODWIRUP�FRPSDWLELOLW\�DQG�VHFXULW\��
������$�+LJK�/HYHO�9LHZ
)URP�D�KLJK�OHYHO�YLHZ��-�0(�GHILQHV�WKH�IROORZLQJ�FRPSRQHQWV��

x $�VHULHV�RI�-DYD�YLUWXDO�PDFKLQHV��HDFK�IRU�XVH�RQ�GLIIHUHQW�W\SHV�RI�VPDOO�
GHYLFHV��HDFK�ZLWK�GLIIHUHQW�UHTXLUHPHQWV�

x $�JURXS�RI�OLEUDULHV�DQG�$3,V�WKDW�FDQ�EH�UXQ�XQGHU�HDFK�RI�WKH�YLUWXDO�
PDFKLQHV��WKHVH�DUH�NQRZQ�DV�FRQILJXUDWLRQV DQG�SURILOHV

x 9DULRXV�WRROV�IRU�GHSOR\PHQW�DQG�GHYLFH�FRQILJXUDWLRQ
7KH�ILUVW�WZR�FRPSRQHQWV�PDNH�XS�WKH�-�0(�UXQWLPH�HQYLURQPHQW ��)LJXUH����
SURYLGHV�D�UHODWLRQDO�YLHZ�RI�WKH�UXQWLPH�HQYLURQPHQW��$W�LWV�KHDUW�LV�D�-DYD�YLUWXDO�
PDFKLQH��ZKLFK�UXQV�RQ�WRS�RI�D�GHYLFH
V�KRVW�RSHUDWLQJ�V\VWHP��$ERYH�WKDW�LV�D�
VSHFLILF�-�0(�FRQILJXUDWLRQ��ZKLFK�FRQVLVWV�RI�SURJUDPPLQJ�OLEUDULHV�WKDW�SURYLGH�



EDVLF�IXQFWLRQDOLW\�EDVHG�RQ�WKH�UHVRXUFH�UHTXLUHPHQWV�RI�WKH�GHYLFH��2Q�WRS�RI�WKH�
FRQILJXUDWLRQ�DUH�RQH�RU�PRUH�-�0(�SURILOHV��ZKLFK�DUH�DGGLWLRQDO�SURJUDPPLQJ�
OLEUDULHV�WKDW�WDNH�DGYDQWDJH�RI�NLQGUHG�IXQFWLRQDOLWLHV�RQ�VLPLODU�GHYLFHV��

)LJXUH������7KH�KLJK�OHYHO�DUFKLWHFWXUH�RI�-�0(�UXQWLPH�HQYLURQPHQW

,I�\RX�KDYHQ
W�ZRUNHG ZLWK�-�0(�EHIRUH��\RX
UH�SUREDEO\�ZRQGHULQJ�DERXW�WKH�WRS�
WZR�OD\HUV��,W
V�LPSRUWDQW�WR�GLVWLQJXLVK�EHWZHHQ�D�FRQILJXUDWLRQ�DQG�D�SURILOH�LQ�WKH�
-�0(�ZRUOG��VR�OHW
V�LQWURGXFH�WKHP�QRZ��

������&RQILJXUDWLRQV
&HOOXODU�WHOHSKRQHV��SDJHUV��RUJDQL]HUV��DQG�RWKHU�VPDOO�GHYLFHV�DUH�GLYHUVH�LQ�IRUP��
IXQFWLRQDOLW\��DQG�IHDWXUH��+RZHYHU��WKH\�RIWHQ�XVH�VLPLODU�SURFHVVRUV�DQG�KDYH�
VLPLODU�DPRXQWV�RI�PHPRU\��)RU�WKHVH�UHDVRQV��WKH�-�0(�GHVLJQHUV�FUHDWHG�
FRQILJXUDWLRQV� &RQILJXUDWLRQV�GHILQH�D�KRUL]RQWDO�JURXSLQJ�RI�SURGXFWV�EDVHG�RQ�WKH�
DYDLODEOH�PHPRU\�EXGJHW�DQG�SURFHVVLQJ�SRZHU�RI�HDFK�GHYLFH��2QFH�WKLV�LQIRUPDWLRQ�
LV�NQRZQ��WKH�FRQILJXUDWLRQ�WKHQ�RXWOLQHV�WKH�IROORZLQJ��

x 7KH�-DYD�SURJUDPPLQJ�ODQJXDJH�IHDWXUHV�VXSSRUWHG
x 7KH�-DYD�YLUWXDO�PDFKLQH�IHDWXUHV�VXSSRUWHG
x 7KH�EDVLF�-DYD�OLEUDULHV�DQG�$3,V�VXSSRUWHG

&XUUHQWO\��WKHUH�DUH�WZR�VWDQGDUG�FRQILJXUDWLRQV�LQ�WKH�-�0(�ZRUOG��WKH�&RQQHFWHG�
/LPLWHG�'HYLFH�&RQILJXUDWLRQ �&/'&��DQG�WKH�&RQQHFWHG�'HYLFH�&RQILJXUDWLRQ
�&'&���/HW
V�ORRN�DW�WKH�&'&�ILUVW��
��������7KH�&'&

7KH &'&�LV�WDUJHWHG�WRZDUG�SRZHUIXO�GHYLFHV�WKDW�DUH�LQWHUPLWWHQWO\�FRQQHFWHG�WR�D�
QHWZRUN��LQFOXGLQJ�VHW�WRS�ER[HV��,QWHUQHW�79V��KRPH�DSSOLDQFHV��DQG�FDU�QDYLJDWLRQ�
V\VWHPV��7KH�&'&�FRQWDLQV�D�IXOO�IHDWXUHG�-DYD�YLUWXDO�PDFKLQH��VLPLODU�WR�WKDW�LQ�XVH�
WRGD\ ZLWK�WKH�-�6(��7KH�GLIIHUHQFH�OLHV�LQ�WKH�UHVSHFWLYH�GHYLFHV
�PHPRU\�DQG�
GLVSOD\�FDSDELOLWLHV��
+HUH�DUH�WKH�UHVRXUFH�UHTXLUHPHQWV�IRU�&'&�GHYLFHV��DV�JLYHQ�E\�WKH�RIILFLDO�-�0(�
VSHFLILFDWLRQV�>�@

>�@ 7KH�-�0(�&'&�VSHFLILFDWLRQV�DUH�ORFDWHG�RQ�WKH�-DYD�&RPPXQLW\�3URFHVV�ZHE�VLWH�DV�-65�����ZKLFK�FDQ�EH�
IRXQG�DW�KWWS���ZZZ�MFS�RUJ�MVU�GHWDLO����MVS�

x 7KH�GHYLFH�LV�SRZHUHG�E\�D����ELW�SURFHVVRU�
x 7KH�GHYLFH�KDV���PHJDE\WHV�RU�PRUH�RI�WRWDO�PHPRU\�DYDLODEOH�IRU�-DYD��7KLV�

LQFOXGHV�ERWK�5$0�DQG�IODVK�PHPRU\�RU�520��



x 7KH�GHYLFH�UHTXLUHV�WKH�IXOO�IXQFWLRQDOLW\�RI�WKH�-DYD����%OXH�%RRN��YLUWXDO�
PDFKLQH��

x 7KH�GHYLFH�KDV�FRQQHFWLYLW\�WR�VRPH�NLQG�RI�QHWZRUN��RIWHQ�ZLWK�D�ZLUHOHVV��
LQWHUPLWWHQW�FRQQHFWLRQ�DQG�ZLWK�OLPLWHG��RIWHQ������ESV�RU�OHVV��EDQGZLGWK��

x 7KH�GHYLFH�PD\�KDYH�D�XVHU�LQWHUIDFH�ZLWK�VRPH�GHJUHH�RI�VRSKLVWLFDWLRQ��EXW�D�
XVHU�LQWHUIDFH�LV�QRW�PDQGDWRU\��

��������7KH�&/'&

7KH�VHFRQG�W\SH�RI�FRQILJXUDWLRQ�LV�PRUH�SUHYDOHQW�LQ�WKH�-�0(�ZRUOG��WKH�&/'&��
7KLV�FRQILJXUDWLRQ�VSHFLILHV�D�PXFK�VPDOOHU�IRRWSULQW�IRU�FRQVXPHU�DQG�HPEHGGHG�
GHYLFHV�WKDQ�WKH�&'&��7KH�&/'&�ZDV�ILUVW�GLVWULEXWHG�LQ�2FWREHU������ZLWK�WKH�LGHD�
RI�FUHDWLQJ�D��ORZHVW�FRPPRQ�GHQRPLQDWRU��-DYD�SODWIRUP�IRU�HPEHGGHG�GHYLFHV��
VSHFLILFDOO\�LQ�WHUPV�RI�QHWZRUNLQJ��,�2��VHFXULW\��DQG�FRUH�OLEUDULHV��7RGD\��VRPH�RI�
WKH�GHYLFHV�WKDW�\RX�PLJKW�ILQG�SRZHUHG�E\�WKH�&/'&�LQFOXGH�PRELOH�FHOO�SKRQHV��
WZR�ZD\�SDJHUV��SHUVRQDO�GLJLWDO�DVVLVWDQWV��3'$V���DQG�SHUVRQDO�RUJDQL]HUV��
+HUH�DUH�WKH�UHTXLUHPHQWV�IRU�WKH�-�0(�&/'&��DJDLQ�IURP�WKH�RIILFLDO�-�0(�
VSHFLILFDWLRQV�
�

x 7KH�GHYLFH�FDQ�KDYH�EHWZHHQ�����DQG�����NLORE\WHV�RI�WRWDO�PHPRU\�DYDLODEOH�
IRU�WKH�-DYD�SODWIRUP��LQFOXGLQJ�ERWK�5$0�DQG IODVK�PHPRU\�RU�520��

x 7KH�GHYLFH�FDQ�KDYH�OLPLWHG�SRZHU��VXFK�DV�EDWWHU\�SRZHUHG�RSHUDWLRQ��
x 7KH�GHYLFH�KDV�FRQQHFWLYLW\�WR�VRPH�NLQG�RI�QHWZRUN��RIWHQ�ZLWK�D�ZLUHOHVV��

LQWHUPLWWHQW�FRQQHFWLRQ�DQG�ZLWK�OLPLWHG��RIWHQ������ESV�RU�OHVV��EDQGZLGWK�>�@
>�@ 1RWH�WKDW�&/'&�VWDQGV�IRU�&RQQHFWHG�/LPLWHG�'HYLFH�&RQILJXUDWLRQ��QRW�&RQQHFWLYLW\�/LPLWHG�
'HYLFH�&RQILJXUDWLRQ��7KH�GLIIHUHQFH�EHWZHHQ�WKH�&/'&�DQG�WKH�&'&�LV�QRW�LQ�WKH�W\SH�RU�VSHHG�RI�
WKH�QHWZRUN�FRQQHFWLRQ�

x ,Q�DGGLWLRQ��WKH�GHYLFH�PD\�KDYH�D�XVHU�LQWHUIDFH�ZLWK�VRPH�GHJUHH�RI�
VRSKLVWLFDWLRQ��EXW�D�XVHU�LQWHUIDFH�LV�QRW�PDQGDWRU\��

7KH�WZR�SURGXFWV
�FRQILJXUDWLRQV��DORQJ�ZLWK�VRPH�RI�WKHLU�UHVSHFWLYH�SURGXFWV��DUH�
VKRZQ�LQ�)LJXUH������

)LJXUH������-�0(�DUFKLWHFWXUH



1RWH�WKDW�DOWKRXJK�WKH�WZR�SURGXFW�JURXSV�DUH�VXSSRUWHG�E\�GLIIHUHQW�FRQILJXUDWLRQV��
WKH�OLQH�EHWZHHQ�WKH�WZR�FRQILJXUDWLRQV�LV�VRPHZKDW�EOXUUHG��,Q�WKH�IXWXUH��
WHFKQRORJLFDO�DGYDQFHV�ZLOO�OLNHO\�PDNH�WKLV�ERXQGDU\�PRUH�DQG�PRUH�FORXG\��
+RZHYHU��IRU�WKH�PRPHQW��WKH�LPSRUWDQW�WKLQJ�WR�UHPHPEHU�LV�WKDW�WKH�ERXQGDU\�
EHWZHHQ�WKH�&/'&�DQG�WKH�&'&�LV�GHILQHG�LQ�WHUPV�RI�WKH�WDUJHW�GHYLFH
V�PHPRU\�
EXGJHW��EDWWHU\�XVDJH��DQG�WKH�SUHVHQFH�RU�DEVHQFH�RI�D�XVHU�LQWHUIDFH��

������9LUWXDO�0DFKLQHV
$V�PHQWLRQHG�DERYH��WKH�&/'&�DQG�&'&�FRQILJXUDWLRQV�HDFK�GHILQH�WKHLU�RZQ�VHW�RI�
VXSSRUWHG�IHDWXUHV�IURP�WKH�-DYD�YLUWXDO�PDFKLQH��&RQVHTXHQWO\��HDFK�UHTXLUHV�LWV�RZQ�
-DYD�YLUWXDO�PDFKLQH��7KH�&/'&�YLUWXDO�PDFKLQH�LV�IDU�VPDOOHU�WKDQ�WKH�YLUWXDO�
PDFKLQH�UHTXLUHG�E\�WKH�&'&��VLQFH�LW�VXSSRUWV�IHZHU�IHDWXUHV��7KH�YLUWXDO PDFKLQH�
IRU�WKH�&/'&�LV�FDOOHG�WKH�.LOR�9LUWXDO�0DFKLQH��.90���DQG�WKH�YLUWXDO�PDFKLQH�IRU�
WKH�&'&�LV�FDOOHG�WKH�&90��
��������7KH�.90

7KH�.90�LV�D�FRPSOHWH�-DYD�UXQWLPH�HQYLURQPHQW�IRU�VPDOO�GHYLFHV��,W
V�D�WUXH�-DYD�
YLUWXDO�PDFKLQH�DV�GHILQHG�E\�WKH�-DYD�9LUWXDO�0DFKLQH�6SHFLILFDWLRQ��H[FHSW�IRU�VRPH�
VSHFLILF�GHYLDWLRQV�WKDW�DUH�QHFHVVDU\�IRU�SURSHU�IXQFWLRQLQJ�RQ�VPDOO�GHYLFHV��,W�LV�
VSHFLILFDOO\�GHVLJQHG�IURP�WKH�JURXQG�XS�IRU�VPDOO��UHVRXUFH�FRQVWUDLQHG�GHYLFHV�ZLWK�
D�IHZ�KXQGUHG�NLORE\WHV
�WRWDO�PHPRU\��
7KH�.90�ZDV�RULJLQDOO\�FUHDWHG�DV�D�UHVHDUFK�SURMHFW�FDOOHG��6SRWOHVV��DW�WKH�6XQ�
0LFURV\VWHPV�/DERUDWRULHV��7KH�DLP�RI�WKH�YLUWXDO�PDFKLQH�ZDV�WR�LPSOHPHQW�D�-DYD�
YLUWXDO�PDFKLQH�IRU�WKH�UHVRXUFH�FRQVWUDLQHG�3DOP�&RQQHFWHG�2UJDQL]HU�>�@

>�@ ,Q�IDFW��HDUO\�LQFDUQDWLRQV�RI�WKH�.90�FRQWDLQHG�VHYHUDO�8,�OLEUDULHV�EDVHG�RQ�WKH��VSRWOHVV��JUDSKLFDO�WRRONLW��

��������7KH�&90

7KH�&90�LV�GHVLJQHG�IRU�ODUJHU�FRQVXPHU�DQG�HPEHGGHG�GHYLFHV���VXFK�DV�WKRVH�
IRXQG�ZLWK�WKH�&'&��,W�VXSSRUWV�DOO�-DYD���9HUVLRQ�����YLUWXDO�PDFKLQH�IHDWXUHV�DQG�
OLEUDULHV�IRU�LWHPV�VXFK�DV�VHFXULW\��ZHDN�UHIHUHQFHV��-1,��DQG�5HPRWH�0HWKRG�
,QYRFDWLRQ��50,���7KH�UHIHUHQFH�LPSOHPHQWDWLRQ��FXUUHQWO\�DYDLODEOH�IURP�6XQ�
0LFURV\VWHPV��UXQV�RQ�/LQX[�DQG�9[:RUNV��<RX�FDQ�GRZQORDG�WKH�UHIHUHQFH�
LPSOHPHQWDWLRQ�WKURXJK�WKH�-�0(�ZHE�VLWH�DW�KWWS���MDYD�VXQ�FRP�M�PH���
,QLWLDOO\��&90�ZDV�DQ�DFURQ\P�IRU��&RPSDFW��9LUWXDO�0DFKLQH��+RZHYHU��HQJLQHHUV�
DW�6XQ�0LFURV\VWHPV�UHDOL]HG�WKDW�VQDSS\�PDUNHWHUV��RU�SRRU�VSHOOHUV��PD\�FRQIXVH�
WKH��FRPSDFW��LQ�&90�ZLWK�WKH�.�LQ�.90��6R��DW�SUHVHQW��WKH�&�GRHV�QRW�VWDQG�IRU�
DQ\WKLQJ�DW�DOO²LW�LV�VLPSO\�NQRZQ�DV�WKH�&90��

������3URILOHV
-�0(�PDNHV�LW�SRVVLEOH�WR�GHILQH�-DYD�SODWIRUPV�IRU�YHUWLFDO�SURGXFW�PDUNHWV�E\�
LQWURGXFLQJ�SURILOHV��$W�WKH�LPSOHPHQWDWLRQ�OHYHO��D�SURILOH�LV�D�VHW�RI�$3,V�WKDW�UHVLGH�
RQ�WRS�RI�D�FRQILJXUDWLRQ�WKDW�RIIHUV�WKH�SURJUDP�DFFHVV�WR�GHYLFH�VSHFLILF�FDSDELOLWLHV��
)ROORZLQJ�DUH�VRPH�H[DPSOHV�RI�SURILOHV�WKDW�DUH�FXUUHQWO\�RIIHUHG�WKURXJK�-�0(��



��������7KH�0,'3

7KH�0,'3�LV�GHVLJQHG�WR�EH�XVHG�ZLWK�WKH�&/'&��DQG�SURYLGHV�D�VHW�RI�$3,V�IRU�XVH�
E\�PRELOH�GHYLFHV��VXFK�DV�FHOOXODU�SKRQHV�DQG�WZR�ZD\�SDJHUV��7KH�0,'3�FRQWDLQV�
FODVVHV�IRU�XVHU�LQWHUIDFH��SHUVLVWHQFH�VWRUDJH��DQG�QHWZRUNLQJ��,W�DOVR�LQFOXGHV�D�
VWDQGDUGL]HG�UXQWLPH�HQYLURQPHQW�WKDW�DOORZV�QHZ�DSSOLFDWLRQV�WR�EH��GRZQORDGHG��WR�
HQG�XVHU�GHYLFHV��6PDOO�DSSOLFDWLRQV�WKDW�UXQ�XQGHU�WKH�0,'3�DUH�FDOOHG�0,'OHWV��
6LQFH�WKLV�SURILOH�LV�DOUHDG\�UHOHDVHG��WKH�YDVW�PDMRULW\�RI�WKLV�ERRN�LV�GHGLFDWHG�WR�WKH�
0,'3��
��������7KH�3'$�SURILOH

7KH�3'$�SURILOH�LV�EDVHG�RQ�WKH�&/'&�DQG�SURYLGHV�XVHU�LQWHUIDFH�$3,V��ZKLFK�DUH�
H[SHFWHG�WR�EH�D�VXEVHW�RI�WKH�$:7��DQG�GDWD�VWRUDJH�$3,V�IRU�KDQGKHOG�GHYLFHV��$V�
RI�WKLV�ZULWLQJ��WKH�3'$�SURILOH�LV�VWLOO�LQ�WKH�ZRUNV�DQG�QR�UHIHUHQFH�LPSOHPHQWDWLRQ�
LV�DYDLODEOH�\HW��
��������7KH�)RXQGDWLRQ�SURILOH

7KH�)RXQGDWLRQ�SURILOH�H[WHQGV�WKH�$3,V�SURYLGHG�E\�WKH�&'&��EXW�LW�GRHV�QRW�SURYLGH�
DQ\�XVHU�LQWHUIDFH�$3,V� $V�WKH�QDPH��IRXQGDWLRQ��LPSOLHV��WKLV�SURILOH�LV�PHDQW�WR�
VHUYH�DV�D�IRXQGDWLRQ�IRU�RWKHU�SURILOHV��VXFK�DV�WKH�3HUVRQDO�SURILOH�DQG�WKH�50,�
SURILOH��
��������7KH�3HUVRQDO�SURILOH

7KH�3HUVRQDO�SURILOH�H[WHQGV�WKH�)RXQGDWLRQ�SURILOH�WR�SURYLGH�D�JUDSKLFDO XVHU�
LQWHUIDFH��*8,��FDSDEOH�RI�UXQQLQJ�-DYD�:HE�DSSOHWV��6LQFH�3HUVRQDO-DYD�LV�EHLQJ�
UHGHILQHG�DV�WKH�3HUVRQDO�SURILOH��LW�ZLOO�EH�EDFNZDUG�FRPSDWLEOH�ZLWK�3HUVRQDO-DYD�
����DQG�����DSSOLFDWLRQV��$V�RI�WKLV�ZULWLQJ��QR�UHIHUHQFH�LPSOHPHQWDWLRQ�RI�WKH�
3HUVRQDO�SURILOH�LV�DYDLODEOH��
��������7KH�50,�SURILOH

7KH�50,�SURILOH�H[WHQGV�WKH�)RXQGDWLRQ�SURILOH�WR�SURYLGH�50,�IRU�GHYLFHV��6LQFH�LW�
H[WHQGV�WKH�)RXQGDWLRQ�SURILOH��WKH�50,�SURILOH�LV�PHDQW�WR�EH�XVHG�ZLWK�WKH�
&'&�)RXQGDWLRQ�DQG�QRW�WKH�&/'&�0,'3��7KH�50,�SURILOH�ZLOO�EH�FRPSDWLEOH�ZLWK�
-�6(�50,�$3,�����[�RU�KLJKHU��+RZHYHU��DV�RI�WKLV�ZULWLQJ��QR�UHIHUHQFH�
LPSOHPHQWDWLRQ�LV�DYDLODEOH�\HW��
)LJXUH���� VKRZV�D�JOREDO VQDSVKRW�RI�FXUUHQW�DQG�IXWXUH�-�0(�WHFKQRORJLHV��

)LJXUH������-�0(�HQYLURQPHQW



����'RZQORDGLQJ�WKH�-�0(�:LUHOHVV�7RRONLW
1RZ�WKDW�\RX�NQRZ�\RXU�ZD\�DURXQG�WKH�-�0(�ODQGVFDSH��OHW
V�JHW�VWDUWHG�ZLWK�-�0(��
+RZHYHU��EHIRUH�ZH�FDQ�FRPSLOH�DQG�UXQ�DQ\�-�0(�SURJUDPV��ZH�QHHG�WR�GRZQORDG�
DQG�LQVWDOO�WKH�-�0(�:LUHOHVV�7RRONLW��<RX�FDQ�REWDLQ�WKH�-�0(�:LUHOHVV�7RRONLW�DW�
WKH�IROORZLQJ�85/��KWWS���MDYD�VXQ�FRP�SURGXFWV�M�PHZWRRONLW��
7KH�YHUVLRQ�WKDW�ZH�XVH�LQ�WKLV�ERRN�LV�������EHWD��,W�LV�DYDLODEOH�IRU�WKH�0LFURVRIW�
:LQGRZV����0(�DQG������SODWIRUPV��DV�ZHOO�DV�/LQX[�DQG�6XQ�6RODULV�RSHUDWLQJ�
V\VWHPV��7KH�WRRONLW�UHTXLUHV�WKH�SUHVHQFH�RI�DW�OHDVW�9HUVLRQ�����RI�WKH�-DYD�
'HYHORSPHQW�.LW��-'.��IRU�WKH�KRVW�RSHUDWLQJ�HQYLURQPHQW��
2QFH�\RX
YH�GRZQORDGHG�WKH�:LUHOHVV�7RRONLW��GRXEOH�FOLFN�RQ�LW�RU�H[HFXWH�WKH�
UHVXOWLQJ�ELQDU\��GHSHQGLQJ�RQ�\RXU�SODWIRUP��WR�DFWLYDWH�WKH�H[WUDFWLRQ��7KLV�ZLOO�
XQFRPSUHVV�WKH�ILOHV�QHHGHG�WR�LQVWDOO�WKH�:LUHOHVV�7RRONLW��1RWH�WKDW�\RX�PD\�EH�
GLUHFWHG�WR�VSHFLI\�DQ�H[LVWLQJ�-'.�LQVWDOODWLRQ�RQ�\RXU�V\VWHP��,I�VR��FKRRVH�WKH�ODWHVW�
VWDEOH�UHOHDVH�RI�WKH�-'.�WKDW�\RX�FXUUHQWO\�KDYH�RQ�\RXU�V\VWHP�>�@ ,Q�DGGLWLRQ��WKH�
GLVWULEXWLRQ�PD\�DOVR�DVN�\RX�LI�\RX�ZRXOG�OLNH�WR�LQVWDOO�D�YHUVLRQ�RI�WKH�WRRONLW�WKDW�
LQWHUIDFHV�ZLWK�)RUWH IRU�-DYD��,I�\RX�ZRXOG�OLNH�WR�GHYHORS�\RXU�-�0(�DSSOLFDWLRQV�
LQ�WKH�)RUWH�IRU�-DYD�,QWHJUDWHG�'HYHORSPHQW�(QYLURQPHQW��FKRRVH�WKH�FRUUHVSRQGLQJ�
RSWLRQ��%H�VXUH�WKDW�)RUWH�LV�DOUHDG\�LQVWDOOHG�RQ�\RXU�V\VWHP�EHIRUH�GRLQJ�VR��

>�@ 7U\�WR�XVH�D�-'.�LQVWHDG�RI�MXVW�D�-DYD�5XQWLPH�(QYLURQPHQW��-5(���,W
V�LPSRUWDQW�WKDW�\RX�KDYH�WKH�MDYDF
FRPSLOHU�WR�FUHDWH�-�0(�DSSOLFDWLRQV�

,Q�WKLV�FDVH��ZH
UH�JRLQJ�WR�LQVWDOO�WKH�-DYD�:LUHOHVV�7RRONLW�RQ�D�:LQGRZV SODWIRUP�
LQWR�WKH�GLUHFWRU\�&�?M�PHZWN��$IWHU�WKH�LQVWDOODWLRQ�LV�FRPSOHWHG��WKLV�GLUHFWRU\�ZLOO�
FRQWDLQ�DOO�WKH�UHTXLUHG�FODVVHV�DQG�WRROV�WR�UXQ�WKH�0,'3�DSSOLFDWLRQV���,I�WKH�
LQVWDOODWLRQ�SURJUDP�DVNV�\RX�WR�UXQ�WKH�NWRROEDU SURJUDP��MXVW�LJQRUH�LW�IRU WKH�
PRPHQW���+RZHYHU��ZH�QHHG�WR�GR�D�IHZ�PRUH�WKLQJV�EHIRUH�ZH�FDQ�JHW�VWDUWHG�ZLWK�
RXU�H[DPSOHV��
)LUVW��ZH�QHHG�WR�DGG�WKH�ZLUHOHVV�WRRONLW�ELQDULHV�WR�\RXU�V\VWHP�SDWK��<RX�FDQ�GR�WKDW�
RQ�:LQGRZV�ZLWK�WKH�IROORZLQJ�FRPPDQG��DJDLQ��ZH
YH�DVVXPHG�WKDW�WKH�-DYD�
:LUHOHVV�7RRONLW�LV�LQVWDOOHG�DW�&�?M�PHZWN���
6(7�3$7+ �3$7+��&�?M�PHZWN?ELQ

,I�\RX�HGLW�\RXU�&�?$872(;(&�%$7 ILOH�WR�DGG�WKLV�WR�WKH�GHIDXOW�V\VWHP�SDWK��DV�
VKRZQ�EHORZ��DQG�UHVWDUW�\RXU�PDFKLQH��WKHQ�\RX�ZLOO�QRW�KDYH�WR�UHSHDWHGO\�SHUIRUP�
WKLV�VWHS�HDFK�WLPH�\RX�UHVWDUW�\RXU�V\VWHP��



:LWK�/LQX[�DQG�6RODULV��WKH�HTXLYDOHQW�FRPPDQG�LV�
H[SRUW�3$7+ �3$7+�LQVWDOOBGLUHFWRU\�M�PHZWN�ELQ

2QFH�\RX
YH�DGGHG�WKDW�GLUHFWRU\�WR�\RXU�V\VWHP�SDWK��\RX�VKRXOG�EH�DEOH�WR�UXQ�WKH�
-DYD�:LUHOHVV�7RRONLW�WRROV�IURP DQ\�GLUHFWRU\�RQ�\RXU�V\VWHP��$Q�HDV\�ZD\�WR�WHVW�LW�
LV�WR�H[HFXWH�WKH�SUHYHULI\ FRPPDQG��ZLWKRXW�DQ\�DUJXPHQWV��<RX�VKRXOG�VHH�RXWSXW�
VLPLODU�WR�WKH�IROORZLQJ��
&�?!�SUHYHULI\
8VDJH��35(9(5,)<�(;(�>RSWLRQV@�FODVVQDPHV_GLUQDPHV����
ZKHUH�RSWLRQV�LQFOXGH�

�FODVVSDWK��GLUHFWRULHV�VHSDUDWHG�E\�
�
!
'LUHFWRULHV�LQ�ZKLFK�WR�ORRN�IRU�FODVVHV

�G��GLUHFWRU\!�'LUHFWRU\�LQ�ZKLFK�RXWSXW�LV�ZULWWHQ�
#�ILOHQDPH!����5HDG�FRPPDQG�OLQH�DUJXPHQWV�IURP�D�WH[W�ILOH�

,Q�RUGHU�IRU�WKH�WRRONLW�WR�ZRUN�SURSHUO\��\RX
OO�QHHG�WR�KDYH�WKH�-�6(�WRROV��QRWDEO\�
MDYDF��DYDLODEOH�RQ�\RXU�V\VWHP�H[HFXWDEOH�SDWK�DV�ZHOO��,QVWUXFWLRQV�RQ�KRZ�WR�GR�
WKLV�DUH�EXQGOHG�ZLWK�WKH�-'.��DOWKRXJK�LW�UHDOO\�ERLOV�GRZQ�WR�DGGLQJ�WKH�ELQDU\�SDWK�
RI�WKH�-�6(�ELQDULHV�WR�\RXU�V\VWHP�SDWK��

,I�\RX
UH�IDPLOLDU�ZLWK�WKH�-�0(�:LUHOHVV�7RRONLW�DOUHDG\��\RX
UH�
OLNHO\�ZRQGHULQJ�ZK\�ZH
UH�QRW�XVLQJ�.7RROEDU��:H
OO�FRYHU�
.7RROEDU�LQ�&KDSWHU����,Q�WKH�PHDQWLPH��LW�KHOSV�WR�VHH�KRZ�
-�0(�ZRUNV�XQGHU�WKH�KRRG��

7R�FRPSLOH�DQG�UXQ�-�0(�SURJUDPV�IURP�WKH�FRPPDQG�OLQH��HQWHU�WKH�IROORZLQJ�
FRPPDQGV��$JDLQ��IHHO�IUHH�WR�VHW�WKHVH�V\VWHP�HQYLURQPHQW�YDULDEOHV�RQ�WKH�
FRPPDQG�OLQH��RU�HGLW�WKH�$872(;(&�%$7 ILOH��RU�VLPLODU��RQ�\RXU�V\VWHP�IRU�
FRQYHQLHQFH��
6(7�-�0(:7.B+20( &�?M�PHZWN
6(7�0,'3$3, �-�0(:7.B+20(�?OLE?PLGSDSL�]LS
6(7�-�0(&/$663$7+ �-�0(:7.B+20(�?ZWNOLE?NHQY�]LS�

�-�0(:7.B+20(�?ZWNOLE?NYHP�MDU��-�0(:7.B+20(�?ZWNOLE?OLPH�MDU

2Q�WKH�/LQX[�DQG�6RODULV�VLGH��WKH�IROORZLQJ�FRXOG�EH�DGGHG�WR�\RXU��SURILOH �RU�
HTXLYDOHQW���
H[SRUW�-�0(:7.B+20( �KRPH�TPDKPRXG�M�PHZWN
H[SRUW�0,'3$3, �-�0(:7.B+20(�OLE�PLGSDSL�]LS
H[SRUW�-�0(&/$663$7+ �-�0(:7.B+20(�ZWNOLE�NHQY�]LS�

�-�0(:7.B+20(�ZWNOLE�NYHP�MDU��-�0(:7.B+20(�ZWNOLE�OLPH�MDU

1RWH�WKH�WKDW�ILQDO�OLQH�LQ�HLWKHU�FDVH�LV�UHDOO\�RQH�OLQH��LW
V�EHHQ�FRQWLQXHG�KHUH�IRU�
FODULW\��

����$�6LPSOH�([DPSOH



7KH�H[DPSOHV�WKDW�ZH
UH�JRLQJ�WR�GHPRQVWUDWH�KHUH��DQG�WKURXJKRXW�WKH�UHVW�RI�WKH�
ERRN��DUH�FDOOHG�0,'OHWV��,I�\RX
YH�SURJUDPPHG�ZLWK�-DYD�DSSOHWV�RU�VHUYOHWV�EHIRUH��
WKHQ�\RX
OO�OLNHO\�UHFRJQL]H�WKH�VLPLODULWLHV�LQ�WKH��ILOO�LQ�WKH�PHWKRG��SURJUDP�
VWUXFWXUH��7KLV�ILUVW�H[DPSOH��+HOOR0LGOHW�MDYD��VKRZQ�LQ�([DPSOH������FUHDWHV�D�
WH[W�ER[�DQG�WKHQ�SULQWV�WKH�DUFKHW\SDO��+HOOR�:RUOG��LQ�D�WH[W�ER[��
([DPSOH�������+HOOR�:RUOG��

LPSRUW�MDYD[�PLFURHGLWLRQ�PLGOHW�
�
LPSRUW�MDYD[�PLFURHGLWLRQ�OFGXL�
�
SXEOLF�FODVV�+HOOR0LGOHW�H[WHQGV�0,'OHW�^

���7KH�GLVSOD\�IRU�WKLV�0,'OHW
SULYDWH�'LVSOD\�GLVSOD\�
���7H[W%R[�WR�GLVSOD\�WH[W
7H[W%R[�ER[� �QXOO�
SXEOLF�+HOOR0LGOHW�����^
`
SXEOLF�YRLG�VWDUW$SS�����^

GLVSOD\� �'LVSOD\�JHW'LVSOD\�WKLV��
ER[� �QHZ�7H[W%R[��6LPSOH�([DPSOH����+HOOR�:RUOG����������
GLVSOD\�VHW&XUUHQW�ER[��

`
�



�3DXVH�LV�D�QR�RS�VLQFH�WKHUH�DUH�QR�EDFNJURXQG�DFWLYLWLHV�RU

�UHFRUG�VWRUHV�WKDW�QHHG�WR�EH�FORVHG�

�
SXEOLF�YRLG�SDXVH$SS�����^
`
�



�'HVWUR\�PXVW�FOHDQXS�HYHU\WKLQJ�QRW�KDQGOHG�E\�WKH�JDUEDJH�

�FROOHFWRU��,Q�WKLV�FDVH�WKHUH�LV�QRWKLQJ�WR�FOHDQXS�

�
SXEOLF�YRLG�GHVWUR\$SS�ERROHDQ�XQFRQGLWLRQDO��^
`

`

7KLV�0,'OHW�FRQVLVWV�RI�D�SXEOLF�FODVV�GHILQLWLRQ�WKDW�H[WHQGV�WKH�0,'OHW FODVV�IRXQG�
LQ�MDYD[�PLFURHGLWLRQ�PLGOHW��7KLV�VXSHUFODVV�IRUPV�WKH�EDVH�RI�DOO�0,'OHWV�LQ�
-�0(��2XU�+HOOR0LGOHW FODVV�FRQWDLQV�D�FRQVWUXFWRU��DV�ZHOO�DV WKH�VWDUW$SS����
SDXVH$SS�����DQG�GHVWUR\$SS��� PHWKRGV�WKDW�KDYH�EHHQ�LQKHULWHG�IURP�WKH�0,'OHW
FODVV��1RWH�WKDW�WKHUH�LV�QR�PDLQ�� PHWKRG�LQ�WKLV�SURJUDP��,QVWHDG��WKH�VWDUW$SS����
SDXVH$SS�����DQG�GHVWUR\$SS��� PHWKRGV�DUH�FDOOHG�E\�WKH�XQGHUO\LQJ�IUDPHZRUN�
WR�VWDUW�XS�WKH�0,'OHW��WR�SDXVH�LW��RU�WR�GHVWUR\�LW��
/HW
V�VWDUW�RII�E\�FRPSLOLQJ�RXU�SURJUDP�RQ�WKH�FRPPDQG�OLQH��8VLQJ�WKH�FRPPDQG�
OLQH�LV�D�ELW�PRUH�FRPSOH[�WKDQ�WKH�.7RROEDU�DSSOLFDWLRQ�WKDW�FRPHV�ZLWK�WKH�:LUHOHVV�
7RRONLW��VR�LQ�RUGHU�WR�VLPSOLI\�LW��EH�VXUH�WKDW�\RX�KDYH�HQWHUHG�WKH�DGGLWLRQDO�
HQYLURQPHQW�YDULDEOHV�VKRZQ�DERYH��+RZHYHU��WKHUH�DUH�VHYHUDO�VWHSV�WKDW�ZH�QHHG�WR�
SHUIRUP�ZKHQ�FRPSLOLQJ�-�0(�DSSOLFDWLRQV��DQG�LW
V�LPSRUWDQW�WR�VHH�HDFK�RI�WKH�VWHSV�
DV�WKH\�RFFXU��



$V�\RX�ZRXOG�H[SHFW��WKH�SURJUDP�PXVW�EH�VDYHG�LQ�D�ILOH�FDOOHG�+HOOR0LGOHW�MDYD��
+RZHYHU��EHIRUH�\RX�FRPSLOH�LW��FUHDWH�D�GLUHFWRU\�FDOOHG�WPSFODVVHV��7KHQ�XVH�WKH�
IROORZLQJ�FRPPDQG�WR�FRPSLOH�WKH�0,'OHW�IURP�WKH�FRPPDQG�OLQH�LQ�:LQGRZV��
&�?PLGOHWV!�MDYDF��J�QRQH��G�WPSFODVVHV��ERRWFODVVSDWK��0,'3$3,���
FODVVSDWK�

�-�0(&/$663$7+��+HOOR0LGOHW�MDYD

,Q�/LQX[�DQG�6RODULV��WKH�FRPPDQG�ORRNV�OLNH�WKH�IROORZLQJ�
!MDYDF��J�QRQH��G�WPSFODVVHV��ERRWFODVVSDWK��0,'3$3,��FODVVSDWK�
�-�0(&/$663$7+

+HOOR0LGOHW�MDYD

7KLV�FRPPDQG�FRPSLOHV�WKH�-DYD�VRXUFH�ILOH�ZLWKRXW�DQ\�GHEXJJLQJ�LQIR��DQG�VHWV�WKH�
DSSURSULDWH�ERRW�DQG�-�0(�FODVVSDWKV�WR�HQVXUH�WKDW�ZH�GRQ
W�SLFN�XS�DQ\�-�6(�
FODVVHV��7KH�HQG�UHVXOW�RI�WKLV�FRPPDQG�LV�WKH�FUHDWLRQ�RI�WKH�+HOOR0LGOHW�FODVV
ILOH�LQ�WKH�WPSFODVVHV GLUHFWRU\��
:LWK�WKH�-�6(��D�FODVV�ILOH�ZDV�DOO�\RX�QHHGHG�WR�UXQ�WKH�DSSOLFDWLRQ��+RZHYHU��DOO�
0,'OHW�FODVVHV�PXVW�EH�SUHYHULILHG EHIRUH�WKH\�FDQ�EH�UXQ�RQ�D�WDUJHW�GHYLFH��:K\�LV�
WKLV�QHFHVVDU\"�5HPHPEHU�WKDW�RQH�RI�WKH�WDVNV�RI�WKH�VWDQGDUG�-DYD�YLUWXDO�PDFKLQH�
�WKH�RQH�WKDW�FRPHV�ZLWK�WKH�-�6(��LV�WR�SHUIRUP�E\WHFRGH�YHULILFDWLRQ��%\WHFRGH�
YHULILFDWLRQ�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�VWHSV�RI�WKH�-DYD�VHFXULW\�PRGHO��,W�SHUIRUPV�
VXFK�WDVNV�DV�HQVXULQJ�WKDW�WKH�E\WHFRGHV�RI�D�-DYD�FODVV��DQG�WKHLU�RSHUDQGV��DUH�DOO�
YDOLG��WKDW�WKH�FRGH�GRHV�QRW�RYHUIORZ�RU�XQGHUIORZ�WKH�90�VWDFN��WKDW�ORFDO�YDULDEOHV�
DUH�QRW�XVHG�EHIRUH�WKH\�DUH�LQLWLDOL]HG��WKDW�ILHOG��PHWKRG��DQG�FODVV�DFFHVV�FRQWURO�
PRGLILHUV�DUH�UHVSHFWHG��DQG�RWKHU�LPSRUWDQW�WDVNV��+RZHYHU��PRVW�RI�WKH�E\WHFRGH�
YHULILHU�LV�QRW�LQFOXGHG�ZLWK�WKH�.90�GXH�WR�VL]H�FRQVWUDLQWV��7KH�SUHYHULILHU�HQVXUHV�
WKDW�WKH�HTXLYDOHQW�VHFXULW\�FKHFNV�VWLOO�WDNH�SODFH��
%HIRUH�\RX�UXQ�WKH�SUHYHULILHU��FUHDWH�DQRWKHU�GLUHFWRU\�FDOOHG�FODVVHV��7KHQ��XVH�WKLV�
FRPPDQG�WR�SUHYHULI\�WKH�+HOOR0LGOHW FODVV��
&�?PLGOHWV!�SUHYHULI\��FODVVSDWK��0,'3$3,��WPSFODVVHV��G�FODVVHV�
WPSFODVVHV

2U�RQ�6RODULV�DQG�/LQX[�
!�SUHYHULI\��FODVVSDWK��0,'3$3,�WPSFODVVHV��G�FODVVHV�WPSFODVVHV

7KH�UHVXOWLQJ�RXWSXW�VKRXOG�ORRN�VRPHWKLQJ�OLNH�WKLV�
>2XWSXW�GLUHFWRU\�IRU�YHULILHG�FODVVHV��FODVVHV@

7KLV�FRPPDQG�WDNHV�DOO�WKH�FODVVHV�LQVLGH�WKH�WPSFODVVHV GLUHFWRU\��RI�ZKLFK�
+HOOR0LGOHW�FODVV LV�WKH�RQO\�RQH��DQG�SUHYHULILHV�WKHP��ZULWLQJ�WKH�UHVXOWLQJ�
FODVVHV�WR�WKH�FODVVHV GLUHFWRU\��1RWH�WKDW�WKH�QDPHV�RI�WKH�SUHYHULILHG�FODVVHV�UHPDLQ�
H[DFWO\�WKH�VDPH��ZKLFK�LV�ZK\�ZH�FUHDWHG�WZR�VHSDUDWH�GLUHFWRULHV�WR�KROG�WKHP��



,I�\RX�UHFHLYHG�DQ��,OOHJDO�FRQVWDQW�SRRO�LQGH[��FODVV�ORDGLQJ�
HUURU�DQG�\RX
UH�XVLQJ�-'.������WU\�XVLQJ�-'.�����XQWLO�WKLV�LVVXH�
LV�UHVROYHG��

7KH�QH[W�VWHS�LV�WR�FRPSUHVV�DOO�WKH�FODVVHV�LQ�WKH�SURJUDP��DJDLQ��ZH�KDYH�RQO\�RQH��
DV�ZHOO�DV�WKHLU�UHVRXUFHV��LQWR�D�-DYD�$UFKLYH��-$5��ILOH��<RX�FDQ�XVH�WKH�-�6(�MDU
FRPPDQG�WR�FUHDWH�D�-$5�ILOH��0DNH�VXUH�\RX�DUH�LQ�WKH�FODVVHV GLUHFWRU\�WR�H[HFXWH�
WKH�IROORZLQJ�FRPPDQG��
!�MDU�FYI�+HOOR0LGOHW�MDU�+HOOR0LGOHW�FODVV

7KH�SURJUDP�ZLOO�FRPSUHVV�WKH�+HOOR0LGOHW FODVV�LQWR�D�-$5�ILOH��FUHDWLQJ�D�
PDQLIHVW�IRU�LW�DV�ZHOO��

1RWH�WKDW�ZLWK�WKH�MDYDF FRPSLOHU��\RX�FDQ�FUHDWH�0,'OHWV�RI�SUDFWLFDOO\�DQ\�VL]H��
+RZHYHU��WKDW�GRHVQ
W�JXDUDQWHH�WKDW�WKH\�ZLOO�ILW�RQ�WKH�WDUJHW�GHYLFH�IRU�ZKLFK�\RX
UH�
ZULWLQJ�WKH�0,'OHW��,W�ZRXOG�QLFH�LI�WKHUH�ZHUH�D�ZD\�WR�FKHFN�LI�WKH�WDUJHW�GHYLFH�FDQ�
KDQGOH�WKH�0,'OHW�DQG�UXQ�LW�EHIRUH�LW�LV�GRZQORDGHG��2EYLRXVO\��LI�D�GHYLFH�FDQ
W�
KDQGOH�WKH�0,'OHW��WKHUH�LV�QR�UHDVRQ�WR�HYHQ�DWWHPSW�D�GRZQORDG��
7R�DFFRPSOLVK�WKLV��ZH�QHHG�D�ILOH�WKDW�PDQXDOO\�VSHFLILHV�VRPH�SUH�GRZQORDG�
SURSHUWLHV��LQFOXGLQJ�WKH�VL]H�RI�WKH�0,'OHW�DQG�LWV�VWRUDJH�UHTXLUHPHQWV��7KLV�FDQ�EH�
DFFRPSOLVKHG�E\�FUHDWLQJ�D�-DYD�$SSOLFDWLRQ�'HVFULSWRU��-$'��ILOH�ZLWK�\RXU�IDYRULWH�
WH[W�HGLWRU��([DPSOH���� VKRZV�D�VDPSOH�-$'�ILOH�WKDW�ZH�FDQ�XVH��1RWH�WKDW�\RX�ZLOO�
QHHG�WR�FKDQJH�WKH�0,'OHW�-DU�6L]H�HQWU\�WR�FRUUHVSRQG�WR�WKH�VL]H�RI�WKH�-$5�ILOH�WKDW�
\RX�MXVW�FUHDWHG���,Q�&KDSWHU����ZH�ZLOO�H[SODLQ�WKH�-$'�ILOH�V\QWD[�LQ�PRUH�GHWDLO���
([DPSOH������+HOOR0LGOHW�MDG�

0,'OHW����+HOOR��+HOOR0LGOHW
0,'OHW�1DPH��+HOOR0LGOHW
0,'OHW�9HUVLRQ�����
0,'OHW�9HQGRU��25$
0,'OHW�-DU�85/��+HOOR0LGOHW�MDU
0,'OHW�-DU�6L]H�����

/HW
V�VDYH�WKLV H[DPSOH�-$'�ILOH�DV�+HOOR0LGOHW�MDG��DJDLQ�LQ�WKH�FODVVHV GLUHFWRU\�WKDW�
KROGV�WKH�-$5�ILOH��)LQDOO\��WR�UXQ�WKLV�0,'OHW��LQYRNH�6XQ
V�0,'3�HPXODWRU�WR�SRLQW�
DW�WKH�-$'�ILOH�XVLQJ�WKH�IROORZLQJ�FRPPDQG��
!�HPXODWRU��;GHVFULSWRU�+HOOR0LGOHW�MDG

,I�HYHU\WKLQJ�ZRUNHG�FRUUHFWO\��\RX�VKRXOG�VHH�D�SKRQH�VLPLODU�WR�)LJXUH������DOWKRXJK�
WKH�GLVSOD\�PD\�EH�GLIIHUHQW��+HUH��WKH�+HOOR0LGOHW�LV�UXQQLQJ�LQ�WKH�GHIDXOW�SKRQH�
WKDW�FRPHV�ZLWK�WKH�-DYD�:LUHOHVV�7RRONLW��,I�\RX�FOLFN�RQ�WKH�0,'OHW�RQ�WKH�PHQX�
�XVH�WKH�GLUHFWLRQDO�DUURZ�SDG�WR�PRYH�WKH�FXUVRU�DQG�WKH�EXWWRQ�LQ�WKH�PLGGOH�WR�
VHOHFW���DQG�LQVWUXFW�LW�WR��/DXQFK��XVLQJ�WKH�VRIW�EXWWRQ�RQ�WKH�ORZHU�ULJKW��\RX�VKRXOG�
VHH�RXWSXW�VLPLODU�WR�)LJXUH������&RQJUDWXODWLRQV��<RX�MXVW�FUHDWHG�\RXU�ILUVW�-DYD�
0,'OHW��

)LJXUH������+HOOR0LGOHW



7KH�JLVW�RI�WKLV�SURJUDP�LV�LQ�WKH�VWDUW$SS��� PHWKRG��+HUH��ZH�REWDLQ�WKH�FXUUHQW�
GLVSOD\�WKDW�WKH�GHYLFH�XVHV��WKHQ�FUHDWH�D�WH[W�ER[�ZLWK�WKH�ZRUGV��+HOOR�:RUOG��
LQVLGH�RI�LW��)LQDOO\��ZH�VKRZ�WKH�WH[W�ER[�RQ�WKH�FXUUHQW�GLVSOD\��'RQ
W�ZRUU\�LI�\RX�
GRQ
W�XQGHUVWDQG�WKHVH�REMHFWV�\HW��WKH�DUFKLWHFWXUH�RI�0,'OHWV�ZLOO�EHFRPH�FOHDUHU�DV�
ZH�PRYH�WKURXJK�WKH�ERRN��
������$�/RJLQ�0,'OHW
/HW
V�PRYH�WR�D�PRUH�DGYDQFHG�0,'OHW��([DPSOH���� VKRZV�D�0,'OHW�ZLWK�D�
K\SRWKHWLFDO�ORJLQ�VFUHHQ�WKDW�SURPSWV�WKH�XVHU�WR�ORJ�LQ��,I�WKH�ORJLQ�LV�LQFRUUHFW��WKH�
SURJUDP�ZLOO�UHSHDWHGO\�DVN�WKH�XVHU�WR�WU\�DJDLQ��
([DPSOH������$�ORJLQ�0,'OHW�

LPSRUW�MDYD[�PLFURHGLWLRQ�PLGOHW�0,'OHW�
LPSRUW�MDYD[�PLFURHGLWLRQ�OFGXL�
�
SXEOLF�FODVV�/RJLQ0LGOHW�H[WHQGV�0,'OHW�LPSOHPHQWV�&RPPDQG/LVWHQHU�^

SULYDWH�'LVSOD\�GLVSOD\�
SULYDWH�7H[W)LHOG�XVHU1DPH�
SULYDWH�7H[W)LHOG�SDVVZRUG�
SULYDWH�)RUP�IRUP�
SULYDWH�&RPPDQG�FDQFHO�
SULYDWH�&RPPDQG�ORJLQ�
SXEOLF�/RJLQ0LGOHW�����^

XVHU1DPH� �QHZ�7H[W)LHOG��/RJLQ,'������������7H[W)LHOG�$1<��
SDVVZRUG� �QHZ�7H[W)LHOG��3DVVZRUG������������

7H[W)LHOG�3$66:25'��
IRUP� �QHZ�)RUP��6LJQ�LQ���
FDQFHO� �QHZ�&RPPDQG��&DQFHO���&RPPDQG�&$1&(/�����



ORJLQ� �QHZ�&RPPDQG��/RJLQ���&RPPDQG�2.�����
`
SXEOLF�YRLG�VWDUW$SS�����^

GLVSOD\� �'LVSOD\�JHW'LVSOD\�WKLV��
IRUP�DSSHQG�XVHU1DPH��
IRUP�DSSHQG�SDVVZRUG��
IRUP�DGG&RPPDQG�FDQFHO��
IRUP�DGG&RPPDQG�ORJLQ��
IRUP�VHW&RPPDQG/LVWHQHU�WKLV��
GLVSOD\�VHW&XUUHQW�IRUP��

`
SXEOLF�YRLG�SDXVH$SS�����^
`
SXEOLF�YRLG�GHVWUR\$SS�ERROHDQ�XQFRQGLWLRQDO��^

QRWLI\'HVWUR\HG�����
`
SXEOLF�YRLG�YDOLGDWH8VHU�6WULQJ�QDPH��6WULQJ�SDVVZRUG��^
LI��QDPH�HTXDOV��TP���		�SDVVZRUG�HTXDOV��M�����^
PHQX�����

`�HOVH�^
WU\$JDLQ�����

`
`�����
SXEOLF�YRLG�PHQX�����^
/LVW�VHUYLFHV� �QHZ�/LVW��&KRRVH�RQH���&KRLFH�(;&/86,9(��
VHUYLFHV�DSSHQG��&KHFN�0DLO���QXOO��
VHUYLFHV�DSSHQG��&RPSRVH���QXOO��
VHUYLFHV�DSSHQG��$GGUHVVHV���QXOO��
VHUYLFHV�DSSHQG��2SWLRQV���QXOO��
VHUYLFHV�DSSHQG��6LJQ�2XW���QXOO��
GLVSOD\�VHW&XUUHQW�VHUYLFHV��

`
SXEOLF�YRLG�WU\$JDLQ�����^
$OHUW�HUURU� �QHZ�$OHUW��/RJLQ�,QFRUUHFW����3OHDVH�WU\�DJDLQ���

QXOO�
$OHUW7\SH�(5525��

HUURU�VHW7LPHRXW�$OHUW�)25(9(5��
XVHU1DPH�VHW6WULQJ�����
SDVVZRUG�VHW6WULQJ�����
GLVSOD\�VHW&XUUHQW�HUURU��IRUP��

`
SXEOLF�YRLG�FRPPDQG$FWLRQ�&RPPDQG�F��'LVSOD\DEOH�G��^

6WULQJ�ODEHO� �F�JHW/DEHO�����
LI�ODEHO�HTXDOV��&DQFHO����^
GHVWUR\$SS�WUXH��

`�HOVH�LI�ODEHO�HTXDOV��/RJLQ����^
YDOLGDWH8VHU�XVHU1DPH�JHW6WULQJ����SDVVZRUG�JHW6WULQJ������

`
`

`

$JDLQ��GRQ
W�ZRUU\�LI�\RX�FDQ
W�XQGHUVWDQG�WKH�HQWLUH�SURJUDP�DW�WKLV�SRLQW��WKLV�
H[DPSOH�LV�MXVW�PHDQW�WR�JLYH�\RX�D�IODYRU�RI�0,'3�SURJUDPPLQJ�DQG�VRPH�VDPSOH�



DSSOLFDWLRQV�WR�FRPSLOH�DQG�UXQ��&KDSWHU�� DQG�&KDSWHU�� ZLOO�H[SODLQ�WKH�*8,�FODVVHV�
�VXFK�DV�'LVSOD\��)RUP��DQG�7H[W)LHOG���DV�ZHOO�DV�WKH�HYHQW�KDQGOLQJ FODVVHV��VXFK�
DV�&RPPDQG��LQ�PXFK�PRUH�GHWDLO��
7KDW�EHLQJ�VDLG��OHW
V�SUHVHQW�D�EHJLQQHU
V�RYHUYLHZ�RI�KRZ�WKLV�0,'OHW�ZRUNV��$V�LQ�
WKH�SUHYLRXV�H[DPSOH��/RJLQ0LGOHW H[WHQGV�WKH�0,'OHW DEVWUDFW�FODVV��,W�DOVR�
LPSOHPHQWV�WKH�&RPPDQG/LVWHQHU LQWHUIDFH�E\�SURYLGLQJ�DQ�LPSOHPHQWDWLRQ�IRU�WKH�
FRPPDQG$FWLRQ��� PHWKRG��,Q�WKLV�PHWKRG��WKHUH�DUH�WZR�FRPPDQGV��/RJLQ DQG�
&DQFHO��7KH�ODEHO�RI�WKH�FRPPDQG�LV�FKHFNHG��LI�LW�LV�&DQFHO��WKH�/RJLQ0LGOHW�LV�
GHVWUR\HG��DQG�LI�LW�LV�/RJLQ��WKHQ�WKH�XVHUQDPH�DQG�SDVVZRUGV�DUH�YDOLGDWHG��

,Q�WKH�/RJLQ0LGOHW
V�FRQVWUXFWRU��D�)RUP REMHFW��WZR�7H[W)LHOG REMHFWV��DQG�WZR�
&RPPDQG REMHFWV�DUH�FUHDWHG��7KH�7H[W)LHOG DQG�&RPPDQG REMHFWV�DUH�DGGHG�WR�WKH�
IRUP�LQ�WKH�VWDUW$SS�� PHWKRG��,Q�DGGLWLRQ��SDXVH$SS�� DQG�GHVWUR\$SS���
SHUIRUP�PLQLPDO�WDVNV��

+HUH�LV�KRZ�WKH�SURJUDP�RSHUDWHV��LI�WKH�/RJLQ FRPPDQG�LV�JLYHQ��WKH�DSSOLFDWLRQ�
FDOOV�WKH�YDOLGDWH8VHU��� PHWKRG�WR�YDOLGDWH�WKH�XVHUQDPH�DQG�SDVVZRUG��,I�WKH\�DUH�
YDOLG��LQ�WKLV�FDVH��WKH\�DUH�KDUGFRGHG�LQWR�WKH�SURJUDP�IRU�VLPSOLFLW\���WKHQ�WKH�PHQX��
� PHWKRG�LV�FDOOHG�WR�VLPXODWH�D�OLVW�RI��XVHIXO�VHUYLFHV���2WKHUZLVH��WKH�WU\$JDLQ���
LV�FDOOHG�WR�GLVSOD\�DQ�HUURU�PHVVDJH�DQG�WR�DOORZ�WKH�XVHU�WR�UHHQWHU�WKHLU�QDPH�DQG�
SDVVZRUG��
,I�\RX�DUH�XVLQJ�WKH�FRPPDQG�OLQH�WR�FRPSLOH�DQG�H[HFXWH��VDYH�WKLV�ILOH�QDPHG�
/RJLQ0LGOHW�MDYD��PDNH�VXUH�WKDW�\RX�KDYH�D�FODVVHV DQG�D�WPSFODVVHV GLUHFWRU\��DQG�
XVH�MDYDF��
&�?PLGOHWV!�MDYDF��J�QRQH��G�WPSFODVVHV��ERRWFODVVSDWK��0,'3$3,���
FODVVSDWK

�-�0(&/$663$7+��/RJLQ0LGOHW�MDYD

,I�\RX�DUH�XVLQJ�6RODULV�RU /LQX[��WKH�FRPPDQG�EHFRPHV�
!MDYDF��J�QRQH��G�WPSFODVVHV��ERRWFODVVSDWK��0,'3$3,��FODVVSDWK�
�-�0(&/$663$7+

/RJLQ0LGOHW�MDYD

1H[W��UHPHPEHU�WKDW�ZH�PXVW�SUHYHULI\�WKH�UHVXOWLQJ�FODVV��
&�?PLGOHWV!�SUHYHULI\��FODVVSDWK��0,'3$3,��WPSFODVVHV��G�FODVVHV�
WPSFODVVHV

RU
!�SUHYHULI\��FODVVSDWK��0,'3$3,�WPSFODVVHV��G�FODVVHV�WPSFODVVHV

$JDLQ��WKH�SUHYHULILHG�FODVV�LV�VDYHG�WR�WKH�FODVVHV VXEGLUHFWRU\�LQ�WKH�FXUUHQW�
GLUHFWRU\��1H[W��FRPSUHVV�WKH�UHVXOWLQJ�FODVV�LQWR�D�-$5�ILOH��
MDU�FYI��/RJLQ0LGOHW�MDU�/RJLQ0LGOHW�FODVV



$QG�ILQDOO\��FUHDWH�D�-$'�ILOH�WKDW�GHVFULEHV�WKH�UHVXOWLQJ�-$5�ILOH�LQ�GHWDLO��DV�VKRZQ�
LQ�([DPSOH������
([DPSOH������/RJLQ0LGOHW�MDG�

0,'OHW����/RJLQ��/RJLQ0LGOHW
0,'OHW�1DPH��/RJLQ0LGOHW
0,'OHW�9HUVLRQ�����
0,'OHW�9HQGRU��25$
0,'OHW�-DU�85/��/RJLQ0LGOHW�MDU
0,'OHW�-DU�6L]H������

$JDLQ��GRQ
W�IRUJHW�WR�FKDQJH�WKH�VL]H�RI�WKH�-$5�ILOH�WR�PDWFK�WKH�VL]H�RI�WKH�
/RJLQ0LGOHW�MDU ILOH�DIWHU�\RX�FUHDWH�LW��
$W�WKLV�SRLQW��WKH�0,'OHW�FDQ�EH�UXQ�DV�LQ�WKH�SUHYLRXV�H[DPSOH��XVLQJ�WKH�0,'3�
HPXODWRU�RI�WKH�-DYD�:LUHOHVV�7RRONLW��ZLWK�WKH�IROORZLQJ�FRPPDQG��
HPXODWRU��;GHVFULSWRU�/RJLQ0LGOHW�MDG

,Q�DGGLWLRQ��WKH�0,'OHW�FDQ�EH�UXQ�ZLWK�DQ\�RWKHU�HPXODWRU�\RX�PD\�KDYH�DYDLODEOH��
)RU�H[DPSOH��WR�ZKHW�\RXU�DSSHWLWH��)LJXUH���� VKRZV�WKH�/RJLQ0LGOHW�UXQQLQJ�RQ�WKH�
0RWRUROD�L��V�HPXODWRU��WKH�L��V�LV�D�-�0(�HQDEOHG�FHOO�SKRQH�DYDLODEOH�IURP�
0RWRUROD�DQG�1H[WHO���

)LJXUH������/RJLQ0LGOHW�UXQQLQJ�LQ�WKH�0RWRUROD�L��V�HPXODWRU��FURSSHG�

������:RUNLQJ�ZLWK�WKH�(PXODWRU
1RWH�WKDW�WKH�REMHFWV�UHSUHVHQWHG�E\�WKH�&RPPDQG FODVV�DUH�VKRZQ�DERYH�WKH�WZR��VRIW�
EXWWRQV��RQ�WKH�SKRQH��WKH�EXWWRQV�ZLWK�WKH�EODFN�FLUFOHV���,I�D�VRIW�EXWWRQ�EHORZ�WKH�
FRPPDQG�LV�SUHVVHG��WKH�FRPPDQG�LPPHGLDWHO\�DERYH�LW�LV�H[HFXWHG��+HUH��LI�WKH�XVHU�
HQWHUV�WKH�FRUUHFW�XVHUQDPH�DQG�PDWFKLQJ�SDVVZRUG�DQG�SUHVVHV�WKH�/RJLQ�EXWWRQ��WKH�
PHQX�RI�VHUYLFHV�ZLOO�EH�GLVSOD\HG��2WKHUZLVH��WKH�DOHUW�ZLOO�EH�GLVSOD\HG�DQG�WKH�XVHU�
FDQ�WU\�DJDLQ��
$OVR��\RX�PLJKW�EH�FDXJKW�RII�JXDUG�WKH�ILUVW�WLPH�\RX�WU\�WR�HQWHU�WH[W�ZLWK�\RXU�
FRPSXWHU�NH\ERDUG��,W�GRHVQ
W�ZRUN��7KDW
V�EHFDXVH�\RX�PXVW�XVH�WKH�LQSXW�NH\V�RQ�
WKH�SKRQH�WR�HQWHU�WKH�WH[W��,Q�WKLV�FDVH��WR�HQWHU�WKH�OHWWHU��*���SUHVV�WKH�QXPEHU������
7R�HQWHU�WKH�OHWWHU��.���SUHVV�WKH�QXPEHU�����WZLFH��1RWH�KRZ�HDFK�WLPH�\RX�SUHVV�D�



QXPHUDO��WKH�V\VWHP��F\FOHV��WKURXJK�WKH�OHWWHU�FRUUHVSRQGLQJ�WR�WKDW�QXPEHU��7R�
PRYH�GRZQ�WR�HQWHULQJ�WH[W�IRU�WKH�SDVVZRUG��XVH�WKH�GRZQ�DUURZ��
:HOO��WKDW
V�LW��<RX
YH�MXVW�FUHDWHG�WZR�SURIHVVLRQDO�0,'OHWV�XVLQJ�-�0(��,Q�WKH�QH[W�
WZR�FKDSWHUV��ZH
UH�JRLQJ�WR�WDNH�D�PXFK�FORVHU�ORRN�DW�WKH�&/'&�DQG�WKH�0,'3��WZR�
H[FLWLQJ�QHZ�DUHDV�RI�ZLUHOHVV�-DYD�GHYHORSPHQW��

&KDSWHU����7KH�&RQQHFWHG�/LPLWHG�'HYLFH�
&RQILJXUDWLRQ��&/'&�
7KH�&RQQHFWHG�/LPLWHG�'HYLFH�&RQILJXUDWLRQ��&/'&��GHILQHV�D�VWDQGDUG��PLQLPXP�
IRRWSULQW�-DYD SODWIRUP�IRU�VPDOO��UHVRXUFH�FRQVWUDLQHG�GHYLFHV��$V�ZH�PHQWLRQHG�LQ�
&KDSWHU����WKH�&/'&�ZDV�GHVLJQHG�DV�D�ORZHVW�FRPPRQ�GHQRPLQDWRU�RI�-DYD�WKDW�FDQ�
EH�DSSOLFDEOH�WR�D�ZLGH�YDULHW\�RI�GHYLFHV��+RZHYHU��IHDWXUHV�VSHFLILF�WR�D�FHUWDLQ�
YHUWLFDO�PDUNHW��VXFK�DV�FHOO�SKRQHV�RU�SDJHUV��DUH�QRW�IRXQG�LQ�WKH�&/'&�EXW�DUH�
LQVWHDG�GHILQHG�LQ�SURILOHV�WKDW�VLW�DERYH�LW��&RQILJXUDWLRQV�SULPDULO\�WDUJHW�GHYLFHV�
ZLWK�VLPLODU�DPRXQWV�RI�PHPRU\�DQG�SURFHVVLQJ�SRZHU��
7KLV�OHDGV�WR�D�YHU\�LPSRUWDQW�SRLQW�DERXW�WKH�&/'&��WKHUH�DUH�QR�RSWLRQDO�IHDWXUHV��
(YHU\WKLQJ�WKDW�WKH�&/'&�SURYLGHV�LV�XVDEOH�RQ�WKH�GHYLFHV�WKDW�VXSSRUW�LW��$IWHU�DOO��
WKH�SULPDU\�JRDO�RI�WKH�&/'&�LV�WR�HQVXUH�SRUWDELOLW\�DQG LQWHURSHUDELOLW\�EHWZHHQ�
DSSOLFDWLRQV�UXQQLQJ�RQ�YDULRXV�NLQGV�RI�UHVRXUFH�FRQVWUDLQHG�GHYLFHV��ZKLFK�LV�WKH�
PDLQ�REMHFWLYH�RI�SURJUDPPLQJ�LQ�-DYD��,Q�WKLV�FKDSWHU��ZH�GLVFXVV�WKH�&/'&�DQG�LWV�
YLUWXDO�PDFKLQH��WKH�.90��LQ�GHWDLO��

����([DPLQLQJ�WKH�&/'&�LQ�'HWDLO
/HW
V�VWDUW�RII�ZLWK�VRPH�VSHFLILFV��$FFRUGLQJ�WR�WKH�VSHFLILFDWLRQ��WKH�GHYLFHV�WDUJHWHG�
E\�WKH�&/'&�KDYH�WKH�IROORZLQJ�FKDUDFWHULVWLFV��
����.%�WR�����.%�RI�WRWDO�PHPRU\

$W�D�PLQLPXP��D�&/'&�GHYLFH�VKRXOG�KDYH�����.%�RI�QRQ�YRODWLOH�PHPRU\�
IRU�WKH�-DYD�90�DQG�WKH�&/'&�OLEUDULHV��DQG�DW�OHDVW����.%�RI�YRODWLOH�
PHPRU\�IRU�WKH�90�WR�XVH�DW�UXQWLPH��LQGHSHQGHQW�RI�DQ\�DSSOLFDWLRQV��

���ELW�RU����ELW�SURFHVVRU�ZLWK�DW�OHDVW����0K]�VSHHG
7KHVH�W\SHV�RI�SURFHVVRUV�DUH�SUHWW\�W\SLFDO�LQ�WRGD\
V�KDQGKHOG�GHYLFHV��

&RQQHFWLYLW\�WR�VRPH�NLQG�RI�QHWZRUNLQJ
:LWK�&/'&��WKLV�LV�RIWHQ�D�WZR�ZD\�ZLUHOHVV�FRQQHFWLRQ�ZLWK�OLPLWHG�
EDQGZLGWK��

/RZ�SRZHU�FRQVXPSWLRQ
&/'&�GHYLFHV�RIWHQ�RSHUDWH�XQGHU�EDWWHU\�SRZHU��+HQFH��WKH\�KDYH�YHU\�ORZ�
SRZHU�FRQVXPSWLRQ��



'HYLFHV�WKDW�ILW�WKHVH�FKDUDFWHULVWLFV�FRPH�LQ�DOO�VKDSHV�DQG�VL]HV��&HOO�SKRQHV�DQG�
SDJHUV�LPPHGLDWHO\�FRPH�WR�PLQG��EXW�RQH�FRXOG�DOVR�LQVWDOO�-DYD�RQ�EDU�FRGH�
VFDQQHUV��YLGHR�DQG�DXGLR�HTXLSPHQW��QDYLJDWLRQ�V\VWHPV��DQG�RWKHU�ZLUHOHVV�GHYLFHV�
\HW�WR�FRPH��,Q�IDFW��DV�WKH�QDWXUH�RI�WKHVH�GHYLFHV�FKDQJHV��\RX�FDQ�H[SHFW�WKDW�WKH�
EDVH�VSHFLILFDWLRQV�IRU�WKH�&/'&�ZLOO�FKDQJH�DV�ZHOO��
*LYHQ�WKH�FRQVWUDLQWV�OLVWHG�DERYH��WKH�&/'&�FXUUHQWO\�SURYLGHV�WKH�IROORZLQJ�
IXQFWLRQDOLW\�WR�LWV�GHYLFHV��

x $�VXEVHW�RI�-DYD�ODQJXDJH�DQG�YLUWXDO�PDFKLQH�IHDWXUHV
x $�VXEVHW�RI�FRUH�-DYD�OLEUDULHV��MDYD�ODQJ DQG�MDYD�XWLO��
x %DVLF�LQSXW�RXWSXW��MDYD�LR�
x %DVLF�QHWZRUNLQJ�VXSSRUW��MDYD[�PLFURHGLWLRQ�LR�
x 6HFXULW\

1RWH��KRZHYHU��WKDW�WKH�&/'&�GRHV�QRW�DGGUHVV�DSSOLFDWLRQ�OLIH�F\FOH�PDQDJHPHQW��
XVHU�LQWHUIDFHV��HYHQW�KDQGOLQJ��RU�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�XVHU�DQG�WKH�DSSOLFDWLRQ��
$JDLQ��WKHVH�IHDWXUHV�IDOO�LQWR�WKH�GRPDLQ�RI�SURILOHV��VXFK�DV�WKH�0,'3��ZKLFK�DUH�
LPSOHPHQWHG�RQ�WRS�RI�WKH�&/'&�DQG�DGG�WR�LWV�IXQFWLRQDOLW\��

������:KDW
V�'LIIHUHQW�$ERXW�WKH�-DYD�9LUWXDO�0DFKLQH"
:H�PHQWLRQHG�WKDW�WKH�&/'&�GRHV�QRW�KDYH�DQ\�RSWLRQDO�IHDWXUHV��$V�\RX�PLJKW�
H[SHFW��WKLV�PHDQV�WKDW�D�QXPEHU�RI�IHDWXUHV�KDYH�EHHQ�HOLPLQDWHG�IURP�-DYD�YLUWXDO�
PDFKLQHV�WKDW�VXSSRUW�WKH�&/'&��HLWKHU�EHFDXVH�WKH\�DUH�WRR�H[SHQVLYH��LQ�WHUPV�RI�
PHPRU\�RU�SURFHVVLQJ�FDSDELOLW\��WR�LPSOHPHQW��RU�EHFDXVH�WKHLU�SUHVHQFH�ZRXOG�
LPSRVH�VHFXULW\�SUREOHPV��7KHUHIRUH��LI�\RX
UH�QHZ�WR�SURJUDPPLQJ�ZLWK�WKH�&/'&��
\RX�VKRXOG�EH�DZDUH�RI�WKH�IROORZLQJ�OLPLWDWLRQV�LQ�&/'&�90V��
1R�IORDWLQJ�SRLQW�VXSSRUW

7KH�&/'&�GRHV�QRW�VXSSRUW�IORDWLQJ�SRLQW�QXPEHUV��WKHUHIRUH��&/'&�EDVHG�
DSSOLFDWLRQV�FDQQRW�XVH�IORDWLQJ�SRLQW�W\SHV�VXFK�DV�IORDW RU�GRXEOH��7KLV�
GHFLVLRQ�ZDV�PDGH�EHFDXVH�PRVW�&/'&�WDUJHW�GHYLFHV�GR�QRW�KDYH�IORDWLQJ�
SRLQW�VXSSRUW�LQ WKHLU�XQGHUO\LQJ�KDUGZDUH��

1R�ILQDOL]DWLRQ
7KH�&/'&�$3,�FXUUHQWO\�GRHV�QRW�LQFOXGH�WKH�2EMHFW�ILQDOL]H��� PHWKRG��
\RX�FDQQRW�SHUIRUP�ILQDO�FOHDQXS�RSHUDWLRQV�RQ�REMHFW�GDWD²�VXFK�DV�FORVLQJ�
UHVRXUFHV²EHIRUH�DQ�REMHFW�LV�JDUEDJH�FROOHFWHG��

/LPLWHG�HUURU KDQGOLQJ
5XQWLPH�HUURUV�DUH�KDQGOHG�LQ�DQ�LPSOHPHQWDWLRQ�VSHFLILF�PDQQHU��7KH�&/'&�
GHILQHV�RQO\�WKUHH�HUURU�FODVVHV��MDYD�ODQJ�(UURU��
MDYD�ODQJ�2XW2I0HPRU\(UURU��DQG�MDYD�ODQJ�9LUWXDO0DFKLQH(UURU��
1RQ�UXQWLPH�HUURUV�DUH�KDQGOHG�LQ�D�GHYLFH�GHSHQGHQW�PDQQHU�WKDW�RIWHQ�
LQYROYHV�WHUPLQDWLQJ�WKH�DSSOLFDWLRQ�RU�HYHQ�UHVHWWLQJ�WKH�GHYLFH��



1R�-DYD�1DWLYH�,QWHUIDFH��-1,�
$�-DYD�YLUWXDO�PDFKLQH�VXSSRUWLQJ�WKH�&/'&�GRHV�QRW�LPSOHPHQW�WKH�-1,��
7KHUH�DUH�DFWXDOO\�WZR�JRRG�UHDVRQV�IRU�WKLV��VHFXULW\��DQG�WKH�IDFW�WKDW�
LPSOHPHQWLQJ�-1,�LV�H[SHQVLYH��JLYHQ�WKH�PHPRU\�FRQVWUDLQWV�RI�&/'&�WDUJHW�
GHYLFHV��

1R�XVHU�GHILQHG�FODVV�ORDGHUV
$�-DYD�YLUWXDO�PDFKLQH�VXSSRUWLQJ�WKH�&/'&�PXVW�KDYH�D�EXLOW�LQ�FODVV�ORDGHU�
WKDW�FDQQRW�EH�RYHUULGGHQ�RU�UHSODFHG�E\�WKH�XVHU��7KLV�LV�IRU�VHFXULW\�UHDVRQV��

1R�VXSSRUW�IRU�UHIOHFWLRQ
&/'&�DSSOLFDWLRQV�GR�QRW�KDYH�WKH�DELOLW\�WR�XVH�WKH�UHIOHFWLRQ�$3,V�RQ�WKHLU�
REMHFWV�RU�FODVVHV��%HFDXVH�UHIOHFWLRQ�LV�QRW�VXSSRUWHG��WKHUH�LV�DOVR�QR�VXSSRUW�
IRU�REMHFW�VHULDOL]DWLRQ�RU�50,��

1R�WKUHDG�JURXSV�RU�GDHPRQ�WKUHDGV
:KLOH�D�-DYD�YLUWXDO�PDFKLQH�WKDW�VXSSRUWV�WKH�&/'&�ZLOO�LPSOHPHQW�
PXOWLWKUHDGLQJ��LW�FDQQRW�VXSSRUW�WKUHDG�JURXSV�RU�GDHPRQ�WKUHDGV��,I�\RX�ZDQW�
WR�SHUIRUP�WKUHDG�RSHUDWLRQV�IRU�JURXSV�RI�WKUHDGV��XVH�WKH�FROOHFWLRQ�REMHFWV�WR�
VWRUH WKH�WKUHDG�REMHFWV�DW�WKH�DSSOLFDWLRQ�OHYHO��

1R�ZHDN�UHIHUHQFHV
1R�DSSOLFDWLRQ�EXLOW�RQ�D�-DYD�YLUWXDO�PDFKLQH�VXSSRUWLQJ�WKH�&/'&�FDQ�
UHTXLUH�ZHDN�UHIHUHQFHV��

������7KH�.90
7KH�.90��ZKLFK�ZDV�LQWURGXFHG�LQ�WKH�SUHYLRXV�FKDSWHU��LV�D�FRPSOHWH�-DYD�UXQWLPH�
HQYLURQPHQW�IRU�VPDOO�GHYLFHV��,W�LV�D�WUXH�-DYD�YLUWXDO�PDFKLQH�DV�GHILQHG�E\�WKH�-DYD�
9LUWXDO�0DFKLQH�6SHFLILFDWLRQ��H[FHSW�IRU�VRPH�GHYLDWLRQV�WKDW�DUH�QHFHVVDU\�IRU�
SURSHU�IXQFWLRQLQJ�RQ�VPDOO�GHYLFHV��7KH�.90�ZDV�VSHFLILFDOO\�GHVLJQHG�IRU�VPDOO��
UHVRXUFH�FRQVWUDLQHG�GHYLFHV�WKDW�KDYH�RQO\�D�IHZ�KXQGUHG�NLORE\WHV�WRWDO�PHPRU\��
7KH�-�0(�ZKLWH�SDSHU>�@ GHVFULEHV�WKH�.90�DV��

>�@ 6HH�DOVR�WKH�.90�ZKLWH�SDSHU��ORFDWHG�DW�KWWS���MDYD�VXQ�FRP�SURGXFWV�FOGF�ZS�.90ZS�SGI��IRU�PXFK�PRUH�
GHWDLO�RQ�WKH�.90�

x 'HVLJQHG�IRU�ERWK����ELW�DQG����ELW�&,6&�RU�5,6&�SURFHVVRUV�DQG�FORFNHG�DW�
SURFHVVRUV�DV�ORZ�DV����0K]�

x 6PDOO��ZLWK�D�VWDWLF�PHPRU\�IRRWSULQW�RI����WR����.%
x +LJKO\�SRUWDEOH��PRGXODU��DQG�FXVWRPL]DEOH
x $V�FRPSOHWH�DQG�IDVW�DV�SRVVLEOH��ZLWKRXW�VDFULILFLQJ�WKH�RWKHU�GHVLJQ�JRDOV�

OLVWHG�DERYH�



7KH�.90�ZDV�GHULYHG�IURP�D�UHVHDUFK�SURMHFW�FDOOHG�6SRWOHVV�DW�6XQ�0LFURV\VWHPV�
/DERUDWRULHV��7KH�DLP�RI�WKH�SURMHFW�ZDV�WR�LPSOHPHQW�D�-DYD�V\VWHP�IRU�WKH�3DOP�
&RQQHFWHG�2UJDQL]HU�>�@ 7KH�.90�LV�ZULWWHQ�LQ�WKH�&�SURJUDPPLQJ�ODQJXDJH��XVLQJ�
DERXW��������OLQHV�RI�FRGH���VR�LW�FDQ�EH�HDVLO\�SRUWHG�WR�YDULRXV�SODWIRUPV�IRU�ZKLFK�D�
&�ODQJXDJH�FRPSLOHU�LV�DYDLODEOH��)LQDOO\��OLNH�D�UHJXODU�-90��WKH�.90�FDQ�ORDG�
FODVVHV�IURP�D�FODVV�SDWK�GLUHFWRU\�DV�ZHOO�DV�IURP�D�-$5�ILOH��

>�@ ,I�\RX�DWWHQGHG�-DYD2QH�������\RX
OO�UHPHPEHU�WKDW�WKLV�ZDV�D�PDMRU�DWWUDFWLRQ��7KH\�HYHQ�KHOG�D�FRQWHVW�WR�VHH�
ZKR�FRXOG�GHVLJQ�WKH�EHVW�.90�DSSOLFDWLRQ�

��������&ODVV�9HULILFDWLRQ

,Q�WKH�-�6(�-DYD�YLUWXDO�PDFKLQH��WKH�FODVV�YHULILHU�LV�UHVSRQVLEOH�IRU�UHMHFWLQJ�LQYDOLG�
FODVV�ILOHV�DW�UXQWLPH��$�-90�VXSSRUWLQJ�&/'&�PXVW�EH�DEOH�WR�UHMHFW�LQYDOLG�FODVV�
ILOHV�DV�ZHOO��7KH�FODVV�YHULILFDWLRQ�SURFHVV��KRZHYHU��LV�H[SHQVLYH�DQG�WLPH�
FRQVXPLQJ��LW�W\SLFDOO\�WDNHV�DQ\ZKHUH�IURP����WR�����.%�RI�UXQWLPH�PHPRU\��6LQFH�
WKH�WDUJHW�VL]H�RI�WKH�.90�LV����WR����.%�RI�PHPRU\��LQFOXGLQJ�D�FODVV�YHULILHU�LQVLGH�
LW�ZRXOG�YLRODWH�LWV�VL]H�FRQVWUDLQWV��
7KH�.90�GHVLJQHUV�GHFLGHG�WR�PRYH�PRVW�RI�WKH�YHULILFDWLRQ�ZRUN�RII�WKH�GHYLFH�DQG�
RQWR�WKH�GHVNWRS��ZKHUH�WKH�FODVV�ILOHV�DUH�FRPSLOHG��RU�RQWR�WKH�VHUYHU�PDFKLQH��IURP�
ZKLFK�DSSOLFDWLRQV DUH�GRZQORDGHG��7KLV�VWHS��RII�GHYLFH�FODVV�YHULILFDWLRQ��LV�
UHIHUUHG�WR�DV�SUHYHULILFDWLRQ��WKDW
V�ZK\�ZH�KDG�WR�UXQ�WKH�SUHYHULI\ FRPPDQG�RQ�
WKH�H[DPSOHV�LQ�&KDSWHU����2QFH WKH�SUHYHULILFDWLRQ�LV�FRPSOHWHG��WKH�UHVXOWLQJ�FODVV�
ILOHV�RIWHQ�LQFOXGH�H[WUD�LQIRUPDWLRQ�WR�HQVXUH�WKDW�WKH�UXQWLPH�YHULILHU�FDQ�SHUIRUP�LWV�
MRE�ZLWK�RQO\�PLQLPDO�HIIRUW�DQG�PHPRU\���7KDW
V�ZK\�WKH�SUHYHULILHG�YHUVLRQ�RI�WKH�
/RJLQ0LGOHW�FODVV LQ�&KDSWHU�� LV�VOLJKWO\�ODUJHU�WKDQ�WKH�UDZ�FODVV�JHQHUDWHG�E\�
WKH�MDYDF FRPSLOHU���
7KH�DGGLWLRQDO�RXWSXW�RI�WKH�SUHYHULILFDWLRQ�SURFHVV�LV�WKH�DGGLWLRQ�RI�D�VWDFN�PDS�
DWWULEXWH�WKDW PDSV�RXW�FULWLFDO�DUHDV�RI�D�FODVV��7KLV�DGGLWLRQDO�DWWULEXWH�LV�XVHG�E\�WKH�
UXQWLPH�YHULILHU�WR�SLQSRLQW�FULWLFDO�DUHDV�LQVLGH�WKH�FODVV�WKDW�PXVW�EH�FKHFNHG��$OVR��
WKH�SUHYHULILHU�ZLOO�LQOLQH�DOO�VXEURXWLQHV�LQ�WKH�E\WHFRGHV�RI�WKH�FODVV�ILOH�WR�SUHYHQW
DQ\�SUREOHPV�DW�UXQWLPH��'RQ
W�ZRUU\��KRZHYHU��(YHQ�ZLWK�WKH�DGGLWLRQDO�LQIRUPDWLRQ��
WKH�SUHYHULILHG�FODVV�ILOHV�FDQ�VWLOO�ZRUN�ZLWK�D�UHJXODU�-DYD�UXQWLPH�YHULILHU��
:LWK�WKH�KHOS�RI�WKH�SUHYHULILFDWLRQ��WKH�&/'&�GHYLFH�LV�RQO\�UHVSRQVLEOH�IRU�UXQQLQJ�
D�TXLFN�VFDQ�RQ�WKH�SUHYHULILHG�FODVV�ILOH�WR�HQVXUH�WKDW�LW�ZDV�YHULILHG�DQG�GRHV�QRW�
FRQWDLQ�DQ\�LOOHJDO�LQVWUXFWLRQV��7KLV�FXWV�GRZQ�VLJQLILFDQWO\�RQ�WKH�DPRXQW�RI�
PHPRU\�QHHGHG�IRU�WKH�UXQWLPH�YHULILHU��RQO\�����E\WHV�RU�VR��
��������6HFXULW\

7KH�&/'&�VHFXULW\�PRGHO�LV�PRUH�VWULFW�WKDQ�ZKDW�\RX
UH�OLNHO\�XVHG�WR�ZLWK�WKH�
-�6(��7KLV�QHZ�VHFXULW\�PRGHO�LV�SULPDULO\�FRQFHUQHG�ZLWK�WZR�DUHDV��
9LUWXDO�PDFKLQH�OHYHO�VHFXULW\

$Q�DSSOLFDWLRQ�H[HFXWHG�E\�WKH�.90�PXVW�QRW�EH�DEOH�WR�KDUP�WKH�GHYLFH�LQ�
ZKLFK�LW�LV UXQQLQJ��7KLV�LV�JXDUDQWHHG�E\�WKH�FODVV�YHULILHU��ZKLFK�HQVXUHV�WKDW�
WKH�FODVV�E\WHFRGHV�FDQQRW�FRQWDLQ�UHIHUHQFHV�WR�LQYDOLG�PHPRU\�ORFDWLRQV��,W�



DOVR�HQVXUHV�WKDW�WKH�FODVVHV�ORDGHG�FDQQRW�H[HFXWH�LQ�D�ZD\�WKDW�LV�QRW�DOORZHG�
E\�WKH�-DYD�9LUWXDO�0DFKLQH�6SHFLILFDWLRQ��$V�ZH�PHQWLRQHG��FODVV�
YHULILFDWLRQ�IRU�WKH�&/'&�.90�LV�D�WZR�VWHS�SURFHVV��RII�GHYLFH�
SUHYHULILFDWLRQ�LQ�FRQMXQFWLRQ�ZLWK�D�PLQLPDO�LQ�GHYLFH�YHULILFDWLRQ��,Q�
DGGLWLRQ��QDWLYH�PHWKRGV�FDQQRW�EH�LQYRNHG�DW�UXQWLPH��

$SSOLFDWLRQ�OHYHO�VHFXULW\
8QOLNH�WKH�-�6(��WKH�&/'&�.90�FRPELQDWLRQ�GRHV�QRW�DOORZ�WKH�
FXVWRPL]DWLRQ�RI�D�VHFXULW\�PDQDJHU��$�-90�VXSSRUWLQJ�&/'&�SURYLGHV�D�
VLPSOH�VDQGER[�VHFXULW\�PRGHO�WKDW�HQIRUFHV�VHFXULW\�E\�HQVXULQJ�WKDW�
DSSOLFDWLRQV�UXQ�LQ�D�FORVHG�HQYLURQPHQW��DQG�WKDW DSSOLFDWLRQV�PD\�RQO\�FDOO�
FODVVHV�VXSSRUWHG�E\�WKH�GHYLFH��

������:KDW
V�'LIIHUHQW�$ERXW�WKH�&RUH�-DYD�/LEUDULHV"
7KH�ILUVW�WKLQJ�WKDW�\RX
OO�SUREDEO\�QRWLFH�ZKHQ�ZRUNLQJ�ZLWK�WKH�&/'&�LV�WKDW�RQO\�D�
EDUH�PLQLPXP�RI�-DYD�$3,V�KDYH�EHHQ�LQFOXGHG��7KH�UHDVRQ�IRU�WKLV�LV�REYLRXV�LI�\RX�
GRZQORDG�WKH�-DYD���6'.��WKH�VWDQGDUG�HGLWLRQ�$3,V�UHTXLUH�FORVH�WR����PHJDE\WHV�RI�
PHPRU\��7KLV�LV�PHPRU\�WKDW�PRVW�VPDOO�GHYLFHV�VLPSO\�GR�QRW�KDYH��+HQFH��RQH�RI�
WKH�SULPDU\�JRDOV�LQ�GHVLJQLQJ�WKH�FRUH�&/'&�OLEUDULHV�ZDV�WR ERLO�WKH�-�6(�$3,V�RII�
LQWR�D�PLQLPXP�VHW�RI�OLEUDULHV�WKDW�FRXOG�VWLOO�EH�XVHG�IRU�PHDQLQJIXO�DSSOLFDWLRQ�DQG�
SURILOH�GHYHORSPHQW��
:LWK�WKDW�LQ�PLQG��LW
V�KHOSIXO�WR�WKLQN�RI�WKH�&/'&�OLEUDU\�$3,V�DV�GLYLGHG�LQWR�WZR�
FDWHJRULHV��FODVVHV�WKDW�DUH�D�VXEVHW�RI�WKH�-�6(�$3,V�DQG�QHZ�FODVVHV�WKDW�DUH�VSHFLILF�
WR�WKH�&/'&��/HW
V�ORRN�DW�WKH�IRUPHU�JURXS�ILUVW��
��������&ODVVHV�LQKHULWHG�IURP�-�6(

7KH�&/'&�XVHV�RQO\�WKLUW\�VHYHQ�FODVVHV�IURP�WKH�-�6(�SODWIRUP��7KHVH�FODVVHV�FRPH�
IURP�WKH�MDYD�ODQJ��MDYD�LR��DQG MDYD�XWLO SDFNDJHV��ZKLFK�DUH�GHULYHG�IURP�
-'.�����$3,V��1RWH�WKDW�DFFRUGLQJ�WR�WKH�-�0(�VSHFLILFDWLRQ���(DFK�FODVV�WKDW�KDV�WKH�
VDPH�QDPH�DQG�SDFNDJH�QDPH�DV�D�-�6(�FODVV�PXVW�EH�LGHQWLFDO�WR��RU�D�VXEVHW�RI��WKH�
FRUUHVSRQGLQJ�-�6(�FODVV��7KH�VHPDQWLFV�RI�WKH�FODVVHV�DQG�PHWKRGV�FDQQRW�EH�
FKDQJHG��DQG�WKH�FODVVHV�FDQQRW�DGG�DQ\�SXEOLF RU�SURWHFWHG PHWKRGV�RU�ILHOGV�WKDW�
DUH�QRW�DYDLODEOH�LQ�WKH�FRUUHVSRQGLQJ�-�6(�FODVV�OLEUDULHV���,Q�RWKHU�ZRUGV��\RX�
FDQQRW�DGG��EXW�\RX�FDQ�WDNH�DZD\��$QG�PDQ\�FODVVHV�KDYH�IXQFWLRQDOLW\�WDNHQ�DZD\��
7KH�LQKHULWHG�FODVVHV�DQG�LQWHUIDFHV��QRW�LQFOXGLQJ�H[FHSWLRQV��IURP�WKH�-�6(�SODWIRUP�
DUH�VKRZQ�LQ�7DEOH������

7DEOH �����,QKHULWHG��QRQ�H[FHSWLRQDO�FODVVHV�
3DFNDJH &ODVVHV
MDYD�ODQJ %RROHDQ��%\WH��&KDUDFWHU��&ODVV��,QWHJHU��/RQJ��0DWK��2EMHFW��5XQQDEOH��5XQWLPH��6KRUW��

6WULQJ��6WULQJ%XIIHU��6\VWHP��7KUHDG��7KURZDEOH�

MDYD�LR
%\WH$UUD\,QSXW6WUHDP��%\WH$UUD\2XWSXW6WUHDP��'DWD,QSXW��'DWD2XWSXW��'DWD,QSXW6WUHDP��
'DWD2XWSXW6WUHDP��,QSXW6WUHDP��2XWSXW6WUHDP��,QSXW6WUHDP5HDGHU��2XWSXW6WUHDP:ULWHU��
3ULQW6WUHDP��5HDGHU��:ULWHU�

MDYD�XWLO &DOHQGDU��'DWH��(QXPHUDWLRQ��+DVKWDEOH��5DQGRP��6WDFN��7LPH=RQH��9HFWRU�



%HFDXVH�DOO�LQKHULWHG�FODVVHV�PXVW�WKURZ�SUHFLVHO\�WKH�VDPH�H[FHSWLRQV�DV�UHJXODU�
-�6(�FODVVHV��WKH�IROORZLQJ����H[FHSWLRQ�DQG�HUURU�FODVVHV�VKRZQ�LQ�7DEOH���� DOVR�
GHULYH�IURP�WKH�-�6(�$3,V��

7DEOH �����,QKHULWHG�H[FHSWLRQ�DQG�HUURU�FODVVHV�
3DFNDJH &ODVV

MDYD�ODQJ

$ULWKPHWLF([FHSWLRQ��$UUD\,QGH[2XW2I%RXQGV([FHSWLRQ��$UUD\6WRUH([FHSWLRQ��
&ODVV&DVW([FHSWLRQ��&ODVV1RW)RXQG([FHSWLRQ��(UURU��([FHSWLRQ��,OOHJDO$FFHVV([FHSWLRQ��
,OOHJDO$UJXPHQW([FHSWLRQ��,OOHJDO0RQLWRU6WDWH([FHSWLRQ��,OOHJDO7KUHDG6WDWH([FHSWLRQ��
,QGH[2XW2I%RXQGV([FHSWLRQ��,QVWDQWLDWLRQ([FHSWLRQ��,QWHUUXSWHG([FHSWLRQ��
2XW2I0HPRU\([FHSWLRQ��1HJDWLYH$UUD\6L]H([FHSWLRQ��1XPEHU)RUPDW([FHSWLRQ��
1XOO3RLQWHU([FHSWLRQ��5XQWLPH([FHSWLRQ��6HFXULW\([FHSWLRQ��
6WULQJ,QGH[2XW2I%RXQGV([FHSWLRQ��9LUWXDO0DFKLQH(UURU�

MDYD�LR (2)([FHSWLRQ��,2([FHSWLRQ��,QWHUUXSWHG,2([FHSWLRQ��8QVXSSRUWHG(QFRGLQJ([FHSWLRQ��
87)'DWD)RUPDW([FHSWLRQ�

MDYD�XWLO (PSW\6WDFN([FHSWLRQ��1R6XFK(OHPHQW([FHSWLRQ

:KHQ�SURJUDPPLQJ�ZLWK�WKH�&/'&��WKHUH�DUH�PDQ\�LQWHUQDO�PRGLILFDWLRQV�WR�WKH�
-�6(�FODVVHV�\RX
UH�XVHG�WR��+HUH�DUH�VRPH�RI�WKH�PRUH�FRPPRQ�FODVVHV�WKDW�PD\�
FDXVH�SUREOHPV��
��������6WULQJ�DQG�6WULQJ%XIIHU

7KH�IROORZLQJ�PHWKRGV�KDYH�EHHQ�UHPRYHG�IURP�WKH�XELTXLWRXV�MDYD�ODQJ�6WULQJ
FODVV��HLWKHU�EHFDXVH�WKH\�UHIHU�WR�IORDWLQJ�SRLQW�GDWD�W\SHV�RU�EHFDXVH�WKHLU�SUHVHQFH�LV�
UHGXQGDQW��
SXEOLF�YRLG�YDOXH2I�IORDW�I�
SXEOLF�YRLG�YDOXH2I�GRXEOH�G�
SXEOLF�LQW�FRPSDUH7R,JQRUH&DVH�6WULQJ�VWU�
SXEOLF�ERROHDQ�HTXDOV,JQRUH&DVH�6WULQJ�DQRWKHU6WU�
SXEOLF�VWDWLF�FRS\9DOXH2I�FKDU>@�GDWD�
SXEOLF�VWDWLF�6WULQJ�FRS\9DOXH2I�FKDU>@�GDWD��LQW�RIIVHW�

LQW�FRXQW�
SXEOLF�6WULQJ�LQWHUQ����
SXEOLF�LQW�ODVW,QGH[2I�6WULQJ�VWU�
SXEOLF�LQW�ODVW,QGH[2I�6WULQJ�VWU��LQW�IURP,QGH[�
SXEOLF�ERROHDQ�UHJLRQ0DWFKHV�LQW�WRIIVHW��6WULQJ�RWKHU�

LQW�RRIIVHW��LQW�OHQ�
SXEOLF�6WULQJ�WR/RZHU&DVH�MDYD�XWLO�/RFDOH�ORFDOH�
SXEOLF�6WULQJ�WR8SSHU&DVH�MDYD�XWLO�/RFDOH�ORFDOH�

)RU�WKH�VDPH�UHDVRQV��WKH�IROORZLQJ�PHWKRGV�KDYH�EHHQ�HOLPLQDWHG�IURP�WKH�
MDYD�ODQJ�6WULQJ%XIIHU FODVV��
SXEOLF�6WULQJ%XIIHU�DSSHQG�IORDW�I�
SXEOLF�6WULQJ%XIIHU�DSSHQG�GRXEOH�G�
SXEOLF�6WULQJ%XIIHU�LQVHUW�LQW�RIIVHW��IORDW�I�
SXEOLF�6WULQJ%XIIHU�LQVHUW�LQW�RIIVHW��GRXEOH�G�
SXEOLF�6WULQJ%XIIHU�LQVHUW�LQW�LQGH[��FKDU>@�VWU�

LQW�RIIVHW��LQW�OHQ�
SXEOLF�6WULQJ%XIIHU�UHSODFH�LQW�VWDUW��LQW�HQG��6WULQJ�VWU�
SXEOLF�6WULQJ�VXEVWULQJ�LQW�VWDUW�
SXEOLF�6WULQJ�VXEVWULQJ�LQW�VWDUW��LQW�HQG�



��������5XQWLPH

7KH�MDYD�ODQJ�5XQWLPH FODVV�KDV�HOLPLQDWHG�PRVW�RI�LWV�PHWKRGV�IRU�WKH�&/'&��
+HUH��RQO\�WKH�IROORZLQJ�VXEVHW RI�PHWKRGV�LV�QRZ�DYDLODEOH��
SXEOLF�YRLG�H[LW�LQW�VWDWXV��
SXEOLF�QDWLYH�ORQJ�IUHH0HPRU\�����
SXEOLF�QDWLYH�YRLG�JF�����
SXEOLF�VWDWLF�5XQWLPH�JHW5XQWLPH�����
SXEOLF�QDWLYH�ORQJ�WRWDO0HPRU\�����

��������6\VWHP

,Q�DGGLWLRQ��WKH�MDYD�ODQJ�6\VWHP FODVV�RQO\ KDV�WKH�IROORZLQJ�ILHOGV�DQG�PHWKRGV�
DYDLODEOH�WR�LW��
SXEOLF�VWDWLF�ILQDO�3ULQW6WUHDP�HUU�
SXEOLF�VWDWLF�ILQDO�3ULQW6WUHDP�RXW�
SXEOLF�VWDWLF�QDWLYH�YRLG�DUUD\FRS\�2EMHFW�VUF�
LQW�VUFBSRVLWLRQ��2EMHFW�GVW��LQW�GVWBSRVLWLRQ��LQW�OHQJWK��

SXEOLF�VWDWLF�QDWLYH�ORQJ�FXUUHQW7LPH0LOOLV�����
SXEOLF�VWDWLF�YRLG�H[LW�LQW�VWDWXV��
SXEOLF�VWDWLF�YRLG�JF�����
SXEOLF�VWDWLF�6WULQJ�
JHW3URSHUW\�6WULQJ�NH\��
SXEOLF�VWDWLF�QDWLYH�LQW�LGHQWLW\+DVK&RGH�2EMHFW�[��

��������0DWK

)LQDOO\��DV�\RX�PLJKW�H[SHFW��WKH�MDYD�ODQJ�0DWK FODVV�KDV�HOLPLQDWHG�DOO�PHWKRGV�
GHDOLQJ�ZLWK�FRPSOH[�IORDWLQJ�SRLQW�RSHUDWLRQV��ZKLFK�ZDV�WKH�YDVW�PDMRULW\�RI�
PHWKRGV�LQ�WKDW�FODVV���DQG�QRZ�RQO\�KDV�WKH�IROORZLQJ�PHWKRGV��
SXEOLF�VWDWLF�LQW�DEV�LQW�D��
SXEOLF�VWDWLF�ORQJ�DEV�ORQJ�D��
SXEOLF�VWDWLF LQW�PD[�LQW�D��LQW�E��
SXEOLF�VWDWLF�ORQJ�PD[�ORQJ�D��ORQJ�E��
SXEOLF�VWDWLF�LQW�PLQ�LQW�D��LQW�E��
SXEOLF�VWDWLF�ORQJ�PLQ�ORQJ�D��ORQJ�E��

,Q�PDQ\�FDVHV��WKH�DEVHQFH�RI�WKHVH�PHWKRGV�DUH�RQO\�D�PLQRU�LQFRQYHQLHQFH�DQG�
VXLWDEOH�ZRUNDURXQGV�FDQ�EH�XVHG��-�0(�IXQFWLRQDOLWLHV�WKDW�UHTXLUH�WKH�XVH�RI�
IORDWLQJ�SRLQW�YDOXHV��KRZHYHU��PD\�KDYH�WR�H[SDQG�WKHLU�IORDWLQJ�SRLQW�YDOXHV�WR�
LQWHJHUV�ZLWK�DQ�LPSOLHG�GHFLPDO�SRLQW�DQG�LPSURYLVH�ZLWK�WKH�PRUH�OLPLWHG�VHW�RI�
LQWHJHU�RSHUDWLRQV��

������:KDW
V�'LIIHUHQW�$ERXW ,�2�DQG�1HWZRUNLQJ"
5HFDOO�WKDW�WKH�-�6(�SURYLGHV�WKH�MDYD�LR DQG�MDYD�QHW SDFNDJHV�IRU�,�2�DQG�
QHWZRUN�FRQQHFWLYLW\��7KH�&/'&�LQKHULWV�VRPH�RI�WKH�FODVVHV�LQ�WKH�MDYD�LR
SDFNDJH��+RZHYHU��WKH�PDMRU�GLIIHUHQFH�LV�WKDW�LW�GRHV�QRW�LQKHULW�FODVVHV�UHODWHG�WR�ILOH
,�2��)RU�H[DPSOH��WKH�SRSXODU�)LOH,QSXW6WUHDP DQG�)LOH2XWSXW6WUHDP FODVVHV�DUH�
QRW�SUHVHQW��,Q�DGGLWLRQ��WKH�)LOH5HDGHU DQG�)LOH:ULWHU FODVVHV�DUH�QRW�RIIHUHG�IRU�



UHDGLQJ�DQG�ZULWLQJ�WH[W�GDWD��7KLV�LV�EHFDXVH�QRW�DOO�&/'&�GHYLFHV�VXSSRUW�WKH�
FRQFHSW�RI�D�ILOHV\VWHP��

$V�IRU�WKH�MDYD�QHW SDFNDJH��WKH�-�6(�SURYLGHV�VHYHUDO�FODVVHV�IRU�QHWZRUN�
FRQQHFWLYLW\��+RZHYHU��QRQH�RI�WKHVH�FODVVHV�KDYH�EHHQ�LQKHULWHG�EHFDXVH�QRW�DOO�
GHYLFHV�UHTXLUH�7&3�,3�RU�8'3�,3���6RPH�GHYLFHV�PD\�QRW�HYHQ�KDYH�DQ�,3�VWDFN���
,QVWHDG��WKH�&/'&�H[SHUW�JURXS�GHFLGHG�WR�GHILQH�D�PRUH�JHQHULF�VHW�RI�FODVVHV�IRU�
-�0(�,�2�DQG�QHWZRUN�FRQQHFWLYLW\��7KHVH�FODVVHV�DUH�NQRZQ�DV�WKH�*HQHULF�
&RQQHFWLRQ�)UDPHZRUN� DQG�DUH�IRXQG�LQ�WKH�MDYD[�PLFURHGLWLRQ�LR SDFNDJH��
��������7KH�*HQHULF�&RQQHFWLRQ�)UDPHZRUN

7KH�*HQHULF�&RQQHFWLRQ�)UDPHZRUN�LV�D�SODWIRUP�LQGHSHQGHQW�IUDPHZRUN�WKDW�
SURYLGHV�LWV�IXQFWLRQDOLW\�ZLWKRXW�DQ\�GHSHQGHQFH�RQ�WKH�VSHFLILF�IHDWXUHV�RI�D�GHYLFH��
,Q�IDFW��WKLV�IUDPHZRUN�LV�VR�JHQHULF�WKDW�LW�GRHVQ
W�LPSOHPHQW�DQ\�RI�WKH�,�2�RU�
QHWZRUN�FRQQHFWLYLW\�LQWHUIDFHV��UDWKHU��WKH�SURILOH�DERYH�LW�SURYLGHV�VXFK�
LPSOHPHQWDWLRQ��
+HUH
V�D�TXLFN�UXQGRZQ�RI�KRZ�WKH�*HQHULF�&RQQHFWLRQ�)UDPHZRUN�ZRUNV��DOO�
FRQQHFWLRQV�DUH�FUHDWHG�XVLQJ�WKH�VWDWLF�RSHQ��� PHWKRG�IURP�WKH�IDFWRU\�
&RQQHFWRU FODVV��,I�VXFFHVVIXO��WKLV�PHWKRG�UHWXUQV�DQ�REMHFW�WKDW�LPSOHPHQWV�RQH�RI�
WKH�JHQHULF�FRQQHFWLRQ�LQWHUIDFHV�IRU�WKH�KRVW�GHYLFH��,I�\RX
UH�D�-�6(�SURJUDPPHU��
WKLV�ZLOO�EH�PXFK�GLIIHUHQW�WKDQ�ZKDW�\RX
UH�XVHG�WR��+RZHYHU��LW�ZLOO�DOVR�EH�PXFK�
HDVLHU��7R�JLYH�\RX�D�WDVWH�RI�ZKDW�WKLV�LV�OLNH��KHUH�DUH�VRPH�H[DPSOH�FRQQHFWLRQV�
IURP�WKH�-�0(�VSHFLILFDWLRQ�WKDW�\RX�PLJKW�UHTXHVW�IURP�D�&/'&�DSSOLFDWLRQ�DQG�WKH�
DSSURSULDWH�V\QWD[�WR�LPSOHPHQW�WKHP��
+773�FRQQHFWLRQ

&RQQHFWRU�RSHQ��KWWS���ZZZ�RUD�FRP�SRUW���

6RFNHW�FRQQHFWLRQ
&RQQHFWRU�RSHQ��VRFNHW���ZZZ�RUD�FRP�SRUW���

&RPPXQLFDWLRQ�ZLWK�D�SRUW
&RQQHFWRU�RSHQ��FRPP���EDXGUDWH �������

7KH�JRDO�RI�WKH�DERYH�V\QWD[�LV�WR�LVRODWH�DQ\�GLIIHUHQFHV�LQ�WKH�SURWRFRO�WKDW�\RX
UH�
DWWHPSWLQJ�WR�FRQQHFW�ZLWK�LQWR�D�VLPSOH VWULQJ��7KLV�ZD\��PRVW�RI�WKH�DSSOLFDWLRQ
V�
FRGH�UHPDLQV�WKH�VDPH��UHJDUGOHVV�RI�WKH�SURWRFRO�\RX�XVH��7KH�*HQHULF�&RQQHFWLRQ�
)UDPHZRUN�LV�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�&KDSWHU ���
������'LIIHUHQFHV�ZLWK�3URSHUW\�6XSSRUW�LQ�WKH�&/'&
9LUWXDO�PDFKLQHV�WKDW�VXSSRUW�WKH�&/'&��VXFK�DV�WKH�.90��GR�QRW�LPSOHPHQW�WKH�
MDYD�XWLO�3URSHUWLHV FODVV��ZKLFK�IROORZV�IURP�WKH�ODFN�RI�ILOHV\VWHP�
IXQFWLRQDOLW\�WKDW�ZH�PHQWLRQHG�DERYH��+RZHYHU��IRXU�V\VWHP�SURSHUWLHV�DUH�
VXSSRUWHG�IRU�HDFK�-�0(�&/'&�GHYLFH��DQG�FDQ�EH�DFFHVVHG�E\�XVLQJ�WKH�PHWKRG�



6\VWHP�JHW3URSHUW\�6WULQJ�NH\���7KH�IRXU�SURSHUWLHV�DYDLODEOH�DUH�GHVFULEHG�LQ�
7DEOH������

7DEOH �����6\VWHP�SURSHUWLHV�
6\VWHP�SURSHUW\ 'HVFULSWLRQ 'HIDXOW�YDOXH

PLFURHGLWLRQ�SODWIRUP 1DPH�RI�WKH�KRVW�SODWIRUP�RU�GHYLFH QXOO
PLFURHGLWLRQ�HQFRGLQJ 'HIDXOW�FKDUDFWHU�HQFRGLQJ �,62����B��
PLFURHGLWLRQ�FRQILJXUDWLRQ 1DPH�DQG�YHUVLRQ�RI�WKH�VXSSRUW�FRQILJXUDWLRQ �&/'&�����
PLFURHGLWLRQ�SURILOHV 1DPH�RI�WKH�VXSSRUWHG�SURILOHV QXOO

7KHUH
V�YHU\�OLWWOH�WR�VD\�KHUH��H[FHSW�WKDW�\RX�FDQ�XVH�WKHVH�SURSHUWLHV�WR�HQVXUH�WKDW�
\RX
UH�LQGHHG�RQ�D�&/'&�GHYLFH�WKDW�VXSSRUWV�WKH SURSHU�HQFRGLQJ�DQG�SURILOHV�IRU�
\RXU�DSSOLFDWLRQ��7KH�0,'3�SURILOH�GHILQHV�VRPH�DGGLWLRQDO�SURSHUWLHV��ZKLFK�ZH�ZLOO�
GLVFXVV�LQ�&KDSWHU����

����8VLQJ�WKH�6WDQGDORQH�&/'&�DQG�.90
,I�\RX�ZDQW�WR�H[SHULPHQW�ZLWK�WKH�UDZ�.90�DQG�&/'&�FODVVHV��\RX�FDQ�GRZQORDG�
WKH�VWDQGDORQH�&/'&�DQG�.90��$V�RI�WKLV�ZULWLQJ��WKH�ODWHVW�HGLWLRQ�RI�WKH�&/'&�
LWVHOI�LV�YHUVLRQ��������7KH�&/'&�������FRQWDLQV�DQ�XSGDWHG�YHUVLRQ�RI�WKH�.90��7KH�
.90�FRGH KDV�EHHQ�UHZULWWHQ�WR�LPSURYH�SHUIRUPDQFH�DQG�LQFOXGHV�D�IDVWHU�E\WHFRGH�
LQWHUSUHWHU��EHWWHU�JDUEDJH�FROOHFWLRQ��-DYD�OHYHO�GHEXJJLQJ�$3,V��SUHYHULILHU�
LPSURYHPHQWV��DQG�VHYHUDO�EXJ�IL[HV��,I�\RX�ZLVK�WR�GRZQORDG�WKH�VWDQGDORQH�&/'&�
DQG�.90��\RX�FDQ�ILQG�LW�DW�WKH�IROORZLQJ�DGGUHVV��KWWS���MDYD�VXQ�FRP�SURGXFWV�NYP��

1RWH�WKDW�WKLV�LV�GLIIHUHQW�WKDQ�WKH�-�0(�:LUHOHVV�7RRONLW�WKDW�
ZH�XVHG�LQ�&KDSWHU����7KLV�GLVWULEXWLRQ�GRHV�QRW�FRQWDLQ�DQ\�
0,'3�FODVVHV��QRU�GRHV�LW�FRQWDLQ�D�0,'3�HPXODWRU��+HQFH��LW�
ZLOO�RQO\�H[HFXWH�SURJUDPV WKDW�DGKHUH�WR�WKH�EDVH�&/'&�
VSHFLILFDWLRQ�DQG�QRW�DQ\�0,'3�IXQFWLRQDOLW\��,I�\RX�DUH�VROHO\�
LQWHUHVWHG�LQ�ZULWLQJ�DSSOLFDWLRQV�IRU�WKH�0,'3��\RX�FDQ�MXVW�UHDG�
WKURXJK�WKLV�VHFWLRQ�ZLWKRXW�WDNLQJ�DQ\�DFWLRQ��

7KLV�GLVWULEXWLRQ�FRQWDLQV�.90�LPSOHPHQWDWLRQV�IRU�:LQGRZV��6RODULV��DQG�/LQX[�
RSHUDWLQJ�V\VWHPV��DV�ZHOO�DV�WKH�&/'&�FODVVHV�WKDW�FDQ�EH�XVHG�WR�FRPSLOH�DQG�UXQ�
DSSOLFDWLRQV��$IWHU�GRZQORDGLQJ�DQG�XQFRPSUHVVLQJ�WKH�GLVWULEXWLRQ��\RX�VKRXOG�KDYH�
D�VHULHV�RI�GLUHFWRULHV��DV�VKRZQ�LQ�7DEOH������

7DEOH �����&/'&�.90�GLUHFWRULHV�
'LUHFWRU\ 'HVFULSWLRQ
DSL 7KH�-DYD�FODVVHV�DQG�VRXUFH�FRGH�IRU�WKH�&/'&
ELQ %LQDULHV�IRU�HDFK�RI�WKH�WDUJHW�SODWIRUPV
EXLOG 8WLOLW\�WKDW�EXLOGV�GLUHFWRULHV�DQG�PDNHILOHV�IRU�HDFK�WDUJHW�SODWIRUP
GRFV 3')�GRFXPHQWDWLRQ��DV�ZHOO�DV�FRPSUHVVHG�MDYDGRFV
MDP -DYD�$SSOLFDWLRQ�0DQDJHU��ZKLFK�FDQ�EH�XVHG�WR�G\QDPLFDOO\�GRZQORDG�FODVVHV�LQWR�WKH�

.90�
NYP 6RXUFH�DQG�EXLOG�ILOHV�SHUWDLQLQJ�WR�WKH�.90
VDPSOHV 6DPSOH�FRGH�WKDW�FDQ�EH�XVHG�ZLWK�WKH�&/'&



WRROV 6RXUFH�IRU�WKH�YDULRXV�WRROV�XVHG�ZLWK�WKH�&/'&

)HHO�IUHH�WR�ORRN�WKURXJK�WKH�DSL GLUHFWRU\�WR�VHH�ZKDW�\RX�KDYH��,W
V�QRW�PXFK��
FRPSDUHG�WR�WKH�-�6(��,Q�DQ\�FDVH��WKHUH�DUH�VRPH�LQWHUHVWLQJ WKLQJV�WKDW�ZH�FDQ�VKRZ�
\RX�ZLWK�WKH�.90�DQG�WKH�&/'&�LQ�WKLV�GLVWULEXWLRQ��)LUVW��FUHDWH�D�VLPSOH�SURJUDP�
WKDW�FDQ�EH�UXQ�ZLWK�WKH�&/'&�DV�IROORZV��
SXEOLF�FODVV�&/'&7HVW�^

SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJV��^
6\VWHP�RXW�SULQWOQ��+HOOR�&/'&����

`
`

7KHQ��WU\�FRPSLOLQJ�WKH�SURJUDP�ZLWK�WKH�VWDQGDUG�MDYDF FRPSLOHU��,Q�WKH�H[DPSOH�
EHORZ��ZH�XVH�D�FRPPDQG�OLQH��VLPLODU�WR�WKDW�LQ�WKH�ILUVW�FKDSWHU��LQ�RUGHU�WR�HQVXUH�
WKDW�RQO\�WKH�&/'&�FODVVHV�DUH�XVHG��1RWH�WKDW�WKH�VXEVHTXHQW�VHULHV�RI�FRPPDQGV�
DVVXPHV�WKDW�\RX�DUH�LQ�WKH�EDVH�GLUHFWRU\�RI�WKH�&/'&�.90�GLVWULEXWLRQ��
MDYDF��ERRWFODVVSDWK�DSL�FODVVHV�]LS�&/'&7HVW�MDYD

5HPHPEHU�WKDW�ZH�PXVW�SUHYHULI\�RXU�UHVXOWLQJ�FODVV�EHIRUH�UXQQLQJ�LW�ZLWK�WKH�.90��
OLNH�ZH�GLG�LQ�&KDSWHU����<RX�FDQ�GR�VR�ZLWK�WKH�IROORZLQJ�FRPPDQG��
ELQ�>WDUJHW26@�SUHYHULI\��FODVVSDWK�DSL�FODVVHV�]LS���&/'&7HVW

$V�EHIRUH��WKLV�VKRXOG�FUHDWH�D�VHSDUDWH�GLUHFWRU\��KHUH�FDOOHG�RXWSXW��ZKHUH�WKH�
SUHYHULILHG�FODVV�KDV�EHHQ�VWRUHG��<RX�FDQ�QRZ�UXQ�WKLV�FODVV�ZLWK�WKH�.90��XVLQJ�WKH�
IROORZLQJ�FRPPDQG��
ELQ�>WDUJHW26@�NYP��FODVVSDWK�DSL�FODVVHV�]LS�RXWSXW�&/'&7HVW
+HOOR�&/'&�

1H[W��WU\�PRGLI\LQJ�WKH�VRXUFH�FRGH�VR�WKDW�LW�DGGV�D�GHFODUDWLRQ�RI�WKH�IORDW�YDULDEOH��
SXEOLF�FODVV�&/'&7HVW�^

IORDW�I�
SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJV��^

6\VWHP�RXW�SULQWOQ��+HOOR�&/'&����
`

`

$QG�DJDLQ��WU\�UHFRPSLOLQJ�LW�DQG�SUHYHULI\LQJ�LW�ZLWK�WKH�DERYH�FRPPDQGV��,I�\RX�WU\�
UXQQLQJ�WKH�UHVXOWLQJ�SURJUDP��WKH�.90�ZLOO�IODJ�WKH�LQFOXVLRQ�RI�D�IORDWLQJ�SRLQW�
ILHOG�LQ�WKH�FODVV�DV�DQ�HUURU��
$/(57��%DG�ILHOG�VLJQDWXUH

:K\�GLGQ
W�WKH�FRPSLOHU�IODJ�WKH�XVH�RI�WKH�IORDWLQJ�SRLQW�YDULDEOH�DV�DQ�HUURU"�
5HPHPEHU�WKDW�\RX
UH�XVLQJ�WKH�MDYDF FRPSLOHU�IURP�-�6( WR�FRPSLOH�\RXU�-�0(�
SURJUDPV��DQG�WKDW�FRPSLOHU�LV�DOO�WRR�IDPLOLDU�ZLWK�WKH�XVH�RI�IORDWLQJ�SRLQW�YDULDEOHV��
+HQFH��LW�ZLOO�DVVXPH�WKDW�WKH�SULPLWLYH�GDWD�W\SHV�WKDW�LW�NQRZV�DERXW�DUH�ILQH�IRU�XVH�



ZLWK�ZKDWHYHU�-90�LV�RQ�WKH�RWKHU�VLGH�RI�WKH�FRPSLODWLRQ��,Q�DGGLWLRQ��WKH�SUHYHULILHU�
ZLOO�QRW�VHDUFK�IRU�IORDWLQJ�SRLQW�YDULDEOHV�EHFDXVH�LWV�MRE��DW�OHDVW��RQ�WKH�GHVNWRS�
VLGH��LV�WR�ORRN�IRU�VHFXULW\�LVVXHV�ZLWKLQ�FODVVHV��QRW�WR�KXQW�GRZQ�LQYDOLG�SULPLWLYH�
GDWD�W\SHV���5HPHPEHU�ZH�PHQWLRQHG�HDUOLHU�WKDW�SUHYHULILHG�FODVV�ILOHV�PXVW�ZRUN�
XQGHU�WKH�UHJXODU�-�6(���+HQFH��WKH�.90�LWVHOI�KDV�WR�WHOO�XV�WKDW�RQH�RI�RXU�ILHOGV�LV�
QRW�VXSSRUWHG�LQ�WKH�YLUWXDO�PDFKLQH��ZKLFK�LW�GRHV�E\�VFDQQLQJ�WKURXJK�WKH�FODVV�ILOHV�
EHIRUH�H[HFXWLQJ�WKHP��7KHUH
V�DQ�LPSRUWDQW�OHVVRQ�KHUH��MXVW�EHFDXVH�WKH�FRPSLOHU�
DQG�SUHYHULILHU�VXFFHVVIXOO\�WUDQVODWHG�D�VRXUFH�ILOH�WR�D�FODVV�ZLWK�RQO\�WKH�&/'&�
FODVVHV�RQ�LWV�ERRWFODVVSDWK�GRHVQ
W�PHDQ�WKDW�LW�ZLOO�VWLOO�UXQ��<RX�VKRXOG�DOZD\V�WHVW�
LW�ZLWK�WKH�.90�DV�ZHOO��WR�VHH�LI�WKH�FRGH�KDV�DQ\�90�LVVXHV��
7KDW
V�QRW�WR�VD\�WKDW�LI�ZH�XVHG�D�PHWKRG�WKDW�LV�QR�ORQJHU�LQ�WKH�&/'&�FODVVHV��WKH�
FRPSLOHU�ZRXOGQ
W�QRWLFH��)RU�H[DPSOH��DVVXPH�WKDW�ZH�PRGLILHG�RXU�FRGH�WR�EH�WKH�
IROORZLQJ��
SXEOLF�FODVV�&/'&7HVW�^

VWDWLF�6WULQJ�V� ��+HOOR�&/'&���
VWDWLF�LQW�U� �V�FRPSDUH7R,JQRUH&DVH��+(//2�&/'&����
SXEOLF�VWDWLF�YRLG�PDLQ�6WULQJ>@�DUJV��^

6\VWHP�RXW�SULQWOQ�V���������U��
`

`

7KLV�\LHOGV�WKH�IROORZLQJ�FRPSLOHU�HUURU�
&/'&7HVW�MDYD����FDQQRW�UHVROYH�V\PERO
V\PERO����PHWKRG�FRPSDUH7R,JQRUH&DVH�MDYD�ODQJ�6WULQJ�
ORFDWLRQ��FODVV�MDYD�ODQJ�6WULQJ

+HUH��WKH�FRPSLOHU�IODJJHG�DQ�HUURU�EHFDXVH�WKH�6WULQJ FODVV�WKDW�ZDV�ORFDWHG�RQ�LWV�
ERRWFODVVSDWK�GRHV�QRW�FRQWDLQ�WKH�PHWKRG�LQ�TXHVWLRQ��FRPSDUH7R,JQRUH&DVH�����
$V�ZH�PHQWLRQHG�HDUOLHU�LQ�WKH�FKDSWHU��WKLV�PHWKRG�KDV�EHHQ�RPLWWHG�LQ�WKH�&/'&�
VXEVHW�RI�MDYD�ODQJ�6WULQJ��

����&/'&�1H[W�*HQHUDWLRQ
)LQDOO\��OHW
V�EULHIO\�PHQWLRQ�WKH�&/'&�1H[W�*HQHUDWLRQ��1*���7KH�&/'&�1*�LV�D�
VSHFLILFDWLRQ�WKDW�LV�FXUUHQWO\�LQ�GHYHORSPHQW�DQG�WKDW�DLPV�WR�GHILQH�D�UHYLVHG�YHUVLRQ�
RI�WKH�&/'&��7KH�JRDO�RI�WKH�&/'&�1*�LV�WR�PDNH�WKH�&/'&�PRUH�FRPSOLDQW�ZLWK�
WKH�-DYD�ODQJXDJH�DQG�YLUWXDO�PDFKLQH�VSHFLILFDWLRQV�E\�UHLQWURGXFLQJ�IHDWXUHV�VXFK�DV�
IORDWLQJ�SRLQW�VXSSRUW�DQG�LPSURYHG�HUURU�KDQGOLQJ�FDSDELOLWLHV��
6RPH�RWKHU�JRDOV�RI�WKH�&/'&�1*�ZLOO�EH�WR�

x 0DLQWDLQ�EDFNZDUG�FRPSDWLELOLW\�ZLWK�&/'&�����
x 0DLQWDLQ�VPDOO�IRRWSULQW��OLPLW�$3,�JURZWK��
x &RQWLQXH�IRFXV�RQ�VPDOO��UHVRXUFH�FRQVWUDLQHG��FRQQHFWHG�GHYLFHV�
x ,QYHVWLJDWH�WKH�SRVVLELOLW\�RI�DGGLQJ�D�PLQLPDO�VHFXULW\�PDQDJHU�



1RWH��KRZHYHU��WKDW�QRW�PDQ\�QHZ�$3,V�ZLOO�EH�UHLQWURGXFHG�WR�WKH�&/'&�ZLWK�WKLV�
UHYLVLRQ��'HYLFHV�WKDW�UHTXLUH�VLJQLILFDQWO\�PRUH�FRPSOHWH�-DYD�OLEUDULHV�VKRXOG�XVH�
WKH�&RQQHFWHG�'HYLFH�&RQILJXUDWLRQ��&'&��LQVWHDG��<RX�FDQ�IROORZ�WKH�SURJUHVV�RI�
WKH�&/'&�1*�DW�WKH�-DYD�&RPPXQLW\�3URFHVV�ZHE�VLWH�DW��KWWS���ZZZ�MFS�RUJ���

&KDSWHU����7KH�0RELOH�,QIRUPDWLRQ'HYLFH�3URILOH�
�0,'3�
7KH�0RELOH�,QIRUPDWLRQ�'HYLFH�3URILOH��0,'3��LV�EXLOW�RQ�WRS�RI�WKH�&/'&��DQG�
GHILQHV�DQ�RSHQ�DSSOLFDWLRQ�GHYHORSPHQW�HQYLURQPHQW�IRU�ZKDW�6XQ�FDOOV�0RELOH�
,QIRUPDWLRQ�'HYLFHV �0,'V���,Q�VLPSOHU�WHUPV��0,'3�LV�WKH�-�0(�SURILOH�WKDW�LV�XVHG�
IRU�ZLUHOHVV�GHYLFHV��VXFK�DV�PRELOH�SKRQHV�DQG�SDJHUV��7KLV�FKDSWHU�H[SDQGV�RQ�WKH�
SUHYLRXV FKDSWHU�E\�LQWURGXFLQJ�VRPH�RI�WKH�IXQGDPHQWDO�FRQFHSWV�RI�0,'3�DQG�
RIIHULQJ�SURJUDPPLQJ�JXLGHOLQHV�WKDW�DUH�XVHG�WKURXJKRXW�WKH�UHPDLQGHU�RI�WKLV�ERRN��
$V�ZH�PHQWLRQHG�LQ�&KDSWHU����WKH�0,'3�LV�JRYHUQHG�E\�WKH�-DYD�&RPPXQLW\�
3URFHVV��7KH�0,'3�LV�-65�����ZKLFK�LV�SDUW�RI�WKH�-DYD�&RPPXQLW\�3URFHVV��/LNH�WKH�
&/'&��WKH�0,'3�LV�DQ�HYHU�FKDQJLQJ�VWDQGDUG�WKDW�DFWLYHO\�VROLFLWV�LQSXW�IURP�
FRUSRUDWLRQV�DQG�WKH�JHQHUDO�SURJUDPPLQJ�FRPPXQLW\��<RX�FDQ�ILQG�PRUH�
LQIRUPDWLRQ�RQ�WKH�0,'3�DW�WKH�IROORZLQJ�85/��KWWS���MDYD�VXQ�FRP�SURGXFWV�PLGS��

����0RELOH�,QIRUPDWLRQ�'HYLFHV
$JDLQ��OHW
V�VWDUW�RII�ZLWK�VRPH�VSHFLILFV��7KH�0,'3�VWDQGDUG�GHILQHV�D�0,'�DV�D�
GHYLFH�ZLWK�WKH�IROORZLQJ�PLQLPXP�FKDUDFWHULVWLFV��
'LVSOD\

$�VFUHHQ�VL]H�RI�DW�OHDVW����[����SL[HOV�ZLWK�DW�OHDVW�D���ELW�GLVSOD\�GHSWK�
,QSXW

$�RQH�KDQGHG�NH\ERDUG��WZR�KDQGHG�NH\ERDUG��RU�WRXFK�VFUHHQ
0HPRU\

���.%�RI�YRODWLOH�PHPRU\�IRU�WKH�-DYD�UXQWLPH��KHDS�������.%�RI�QRQ�YRODWLOH�
PHPRU\�IRU�WKH�0,'3�FRPSRQHQWV��DQG���.%�RI�QRQ�YRODWLOH�PHPRU\�IRU�
DSSOLFDWLRQ�FUHDWHG�SHUVLVWHQW�GDWD�

1HWZRUNLQJ
$�WZR�ZD\�LQWHUPLWWHQW�FRQQHFWLRQ��XVXDOO\�ZLUHOHVV��ZLWK�OLPLWHG�EDQGZLGWK�

%HFDXVH�WKH�0,'3�LV�EXLOW�RQ�WRS�RI�WKH�&/'&��LW�DGGUHVVHV�WKH�IROORZLQJ�DUHDV�WKDW�
DUH�RPLWWHG�E\�WKH�&/'&��
$SSOLFDWLRQ�/LIH�&\FOH�0DQDJHPHQW



7KH�0,'3�LQFOXGHV�WKH�MDYD[�PLFURHGLWLRQ�PLGOHW SDFNDJH��ZKLFK�
FRQWDLQV�FODVVHV�DQG�PHWKRGV�IRU�VWDUWLQJ��SDXVLQJ��DQG�GHVWUR\LQJ�DSSOLFDWLRQV�
LQ�WKH�KRVW�HQYLURQPHQW��

8VHU�,QWHUIDFH�DQG�(YHQWV
7KH�0,'3�DOVR�SURYLGHV�WKH�MDYD[�PLFURHGLWLRQ�OFGXL SDFNDJHV��ZKLFK�
LQFOXGH�FODVVHV�DQG�LQWHUIDFHV�IRU�FUHDWLQJ�*8,�FRPSRQHQWV�IRU�DSSOLFDWLRQV��

1HWZRUN�&RQQHFWLYLW\
7KH�0,'3�H[WHQGV�WKH�&RQWHQW&RQQHFWLRQ LQWHUIDFH�RI�WKH�*HQHULF�
&RQQHFWLRQ�)UDPHZRUN�E\�SURYLGLQJ�WKH�+WWS&RQQHFWLRQ LQWHUIDFH��DV�ZHOO�
DV�D�VXEVHW�LPSOHPHQWDWLRQ�RI�WKH�+773�SURWRFRO��

6WRULQJ�'DWD�RQ�'HYLFH
7KH�0,'3�DOVR�SURYLGHV�WKH�MDYD[�PLFURHGLWLRQ�UPV SDFNDJH��ZKLFK�
LPSOHPHQWV�D�UHFRUG�EDVHG�GDWDEDVH�PDQDJHPHQW�V\VWHP��7KLV�SURYLGHV�
DSSOLFDWLRQV�ZLWK�WKH�FDSDELOLW\�WR�VWRUH�GDWD�RQ�WKH�GHYLFH��

7KH�0,'3�KDV�UHFHLYHG�ZLGH�FRUSRUDWH�EDFNLQJ��IURP�FRPSDQLHV�VXFK�DV�$2/��'',��
(ULFVVRQ��)XMLWVX��+LWDFKL��0DWVXVKLWD��0LWVXELVKL��0RWRUROD��1(&��1RNLD��177�
'R&R0R��3DOP��5HVHDUFK�LQ�0RWLRQ��5,0���6DPVXQJ��6KDUS��6LHPHQV��6RQ\��6SULQW��
DQG�6\PELDQ��,Q�WKH�VHFRQG�TXDUWHU�RI�������0RWRUROD�UHOHDVHG�WKH�ILUVW�0,'3�
HQDEOHG�FHOOXODU�SKRQHV��WKH�L��[�DQG�WKH�L��V�>�@ 2YHU�WKH�QH[W�\HDU�RU�WZR��\RX
OO�
OLNHO\�VHH�DQ�LPSUHVVLYH�DPRXQW�RI�0,'3�HQDEOHG�GHYLFHV�UHDFK�WKH�PDUNHW��

>�@ 7KH�VHUYLFH�IRU�WKH�L��[�DQG�L��V�SKRQHV�LV�SURYLGHG�LQ�WKH�8QLWHG�6WDWHV�DQG�&DQDGDE\�1H[WHO��,QF�

������&ODVV�$GGLWLRQV
7KH�0,'3�DGGV�WKH�IROORZLQJ�SDFNDJHV�WR�WKRVH�DYDLODEOH�WKURXJK�WKH�&/'&��DV�
VKRZQ�LQ�7DEOH������

7DEOH �����1HZ�SDFNDJHV�LQ�WKH 0,'3�
3DFNDJH 'HVFULSWLRQ

MDYD[�PLFURHGLWLRQ�OFGXL *UDSKLFDO�LQWHUIDFH�FRPSRQHQWV�DQG�HYHQWV
MDYD[�PLFURHGLWLRQ�PLGOHW $SSOLFDWLRQ�OLIH�F\FOH
MDYD[�PLFURHGLWLRQ�UPV 5HFRUG�VWRUDJH

+HUH�DUH�WKH�FODVVHV�WKDW�DUH�LQFOXGHG�ZLWK�HDFK�RI�WKH�QHZ�SDFNDJHV��7KH�ILUVW�
SDFNDJH��MDYD[�PLFURHGLWLRQ�OFGXL��FRQWDLQV�LQWHUIDFHV�DQG�FODVVHV��OLVWHG�LQ�
7DEOH������WKDW�DUH�XVHG�WR�EXLOG�JUDSKLFDO�LQWHUIDFHV�RQ�WKH�OLPLWHG�GLVSOD\V RI�&/'&�
GHYLFHV��7KHVH�FODVVHV�DUH�GLVFXVVHG�LQ�GHWDLO�LQ�&KDSWHU�� DQG�&KDSWHU����
&ODVVHV DQG�LQWHUIDFHV�LQ�WKH�MDYD[�PLFURHGLWLRQ�OFGXL�SDFNDJH

1DPH 7\SH
&KRLFH ,QWHUIDFH



&RPPDQG/LVWHQHU ,QWHUIDFH
,WHP6WDWH/LVWHQHU ,QWHUIDFH
$OHUW &ODVV
$OHUW7\SH &ODVV
&DQYDV &ODVV
&KRLFH*URXS &ODVV
&RPPDQG &ODVV
'DWH)LHOG &ODVV
'LVSOD\ &ODVV
'LVSOD\DEOH &ODVV
)RQW &ODVV
)RUP &ODVV
*DXJH &ODVV
*UDSKLFV &ODVV
,PDJH &ODVV
,PDJH,WHP &ODVV
,WHP &ODVV
/LVW &ODVV
6FUHHQ &ODVV
6WULQJ,WHP &ODVV
7H[W%R[ &ODVV
7H[W)LHOG &ODVV
7LFNHU &ODVV

7KH�QH[W�SDFNDJH��MDYD[�PLFURHGLWLRQ�PLGOHW �VHH�>FOLFN�KHUH@���DGGV�RQO\�RQH�
FODVV�WKDW�VHUYHV�DV�WKH�EDVH�FODVV�IRU�DOO�0,'OHWV��7KLV�FODVV�FDQ�RQO\�WKURZ�RQH�
H[FHSWLRQ�DV�ZHOO��ZKLFK�QRWLILHV�OLVWHQHUV�RI�D�VWDWH�FKDQJH�LQ�WKH�0,'OHW��7KLV�FODVV�
LV�GLVFXVVHG�LQ�GHWDLO�LQ�&KDSWHU����
&ODVV�DQG�H[FHSWLRQ�LQ�WKH�MDYD[�PLFURHGLWLRQ�PLGOHW�SDFNDJH

1DPH 7\SH�
0,'OHW &ODVV
0,'OHW6WDWH&KDQJH([FHSWLRQ ([FHSWLRQ

)LQDOO\��WKH�MDYD[�PLFURHGLWLRQ�UPV SDFNDJH�SURYLGHV�IRXU�LQWHUIDFHV��RQH�FODVV��
DQG�ILYH�H[FHSWLRQV��VHH�7DEOH������IRU�SHUIRUPLQJ�SHUVLVWHQW�GDWD�VWRUDJH�RQ�0,'3�
GHYLFHV��7KH�IRXU�LQWHUIDFHV�DOORZ�\RX�WR�FUHDWH�LPSOHPHQWLQJ�FODVVHV�WKDW�FXVWRPL]H�
KRZ�WKH�UHFRUG�VWRUH�FRPSDUHV��HQXPHUDWHV�WKURXJK��ILOWHUV��DQG�KDQGOHV�HYHQWV�WKDW�
RFFXU�ZLWK�GDWD�UHFRUGV��7KHVH�FODVVHV�DUH�GLVFXVVHG�LQ�GHWDLO�LQ�&KDSWHU����
7KH�FODVVHV��LQWHUIDFHV��DQG�H[FHSWLRQV�LQ�WKH�MDYD[�PLFURHGLWLRQ�UPV�SDFNDJH

1DPH 7\SH�
5HFRUG&RPSDUDWRU ,QWHUIDFH
5HFRUG(QXPHUDWLRQ ,QWHUIDFH
5HFRUG)LOWHU� ,QWHUIDFH
5HFRUG/LVWHQHU� ,QWHUIDFH



5HFRUG6WRUH� &ODVV
,QYDOLG5HFRUG,'([FHSWLRQ ([FHSWLRQ
5HFRUG6WRUH([FHSWLRQ ([FHSWLRQ
5HFRUG6WRUH)XOO([FHSWLRQ ([FHSWLRQ
5HFRUG6WRUH1RW)RXQG([FHSWLRQ ([FHSWLRQ
5HFRUG6WRUH1RW2SHQ([FHSWLRQ ([FHSWLRQ

,Q�DGGLWLRQ�WR�WKHVH�SDFNDJHV��WKH�0,'3�DOVR�DGGV�WZR�FODVVHV�DQG�RQH�H[FHSWLRQ�WR�
WKRVH�FODVVHV�LQ�WKH�MDYD�ODQJ DQG�MDYD�XWLO SDFNDJHV�RI�WKH�&/'&��7KHVH�FODVVHV�
DUH�VLPLODU�WR�WKRVH�IRXQG�LQ�WKH�-DYD�6'.������

x MDYD�ODQJ�,OOHJDO6WDWH([FHSWLRQ �H[FHSWLRQ��
x MDYD�XWLO�7LPHU �FODVV��
x MDYD�XWLO�7LPHU7DVN �FODVV��

$V�\RX�FDQ�VHH��WKHUH�DUHQ
W�PDQ\�FODVVHV�LQ�WKH�0,'3��+RZHYHU��WKDW
V�QRW�
XQH[SHFWHG��JLYHQ�WKDW�ZH�QHHG�WR�ILW�0,'3�SURJUDPV�LQ�VXFK�D�OLPLWHG�VSDFH��%XW�
GRQ
W�ZRUU\��:H
OO�GLVFXVV�HDFK�RI�WKH�QHZ�FODVVHV��LQWHUIDFHV��DQG�H[FHSWLRQV�RI�WKH�
0,'3�DV�ZH�SURJUHVV�WKURXJK�WKH�UHPDLQGHU�RI�WKH�ERRN��

������6\VWHP�3URSHUWLHV
7KH�0,'3�GHILQHV�WZR�DGGLWLRQDO�SURSHUW\�YDOXHV��LQ�DGGLWLRQ�WR�WKH�HLJKW�LQ�WKH�
SUHYLRXV�FKDSWHU��WKDW�FDQ�EH�UHWULHYHG�XVLQJ�WKH�MDYD�ODQJ�6\VWHP�JHW3URSHUW\��
� PHWKRG��7KHVH�DUH�VKRZQ�LQ�7DEOH������

7DEOH �����6\VWHP�SURSHUWLHV�GHILQHG�E\�WKH�0,'3�
6\VWHP�SURSHUW\ 'HVFULSWLRQ

PLFURHGLWLRQ�ORFDO 7KH�FXUUHQW�ORFDOH�RI�WKH�GHYLFH��GHIDXOW��QXOO�
PLFURHGLWLRQ�SURILOHV 0XVW�FRQWDLQ�DW�OHDVW��0,'3�����

7KH�PLFURHGLWLRQ�ORFDO SURSHUW\�FRQVLVWV�RI�WKH�ODQJXDJH�DQG�FRXQWU\�FRGH�
VHSDUDWHG�E\�D�GDVK������)RU�H[DPSOH���HQ�&$��IRU�(QJOLVK�&DQDGD�DQG��HQ�86��IRU�
(QJOLVK�86$��1RWH�WKDW�WKH�ODQJXDJH�FRGH�PXVW�EH�ORZHUFDVH��DQG�WKH�FRXQWU\�FRGH�
PXVW�EH�XSSHUFDVH��

����0RUH�$ERXW�0,'OHWV
,Q�&KDSWHU����ZH�LQWURGXFHG�\RX�WR�0,'OHWV��DSSOLFDWLRQV�WKDW�UXQ�RQ�0,'3�GHYLFHV��
0,'OHWV�DUH�ZULWWHQ�DV�RQH�RU�PRUH�-DYD�FODVVHV�ZKRVH�REMHFWV�DUH�FRPSUHVVHG�LQWR�D�
-$5�ILOH��/LNH�-DYD�DSSOHWV��0,'3�DSSOLFDWLRQV�KDYH�DQ�DSSOLFDWLRQ�OLIH�F\FOH�ZKLOH�
UXQQLQJ�RQ�D�PRELOH�GHYLFH��6SHFLILFDOO\� D�0,'OHW�FDQ�EH�LQ�RQH�RI�WKUHH�VWDWHV��

x 3DXVHG�
x $FWLYH
x 'HVWUR\HG

)LJXUH���� VKRZV�WKH�UXOHV�IRU�WUDQVLWLRQLQJ�EHWZHHQ�VWDWHV��



)LJXUH������0,'OHW�WUDQVLWLRQ�VWDWHV

+HUH�LV�D�TXLFN�UXQGRZQ�RI�KRZ�0,'3�DSSOLFDWLRQV�FKDQJH�VWDWH��ZKHQ�D�0,'OHW�LV�
ILUVW�VWDUWHG��LW�LV�SODFHG�LQ�WKH�SDXVHG�VWDWH��$IWHU�LW
V�UHDG\��WKH�FRQWUROOLQJ�VRIWZDUH�
ZLOO�WKHQ�SODFH�WKH�0,'OHW�LQ�WKH�DFWLYH�VWDWH��$W�WKLV�SRLQW��WKH�0,'OHW�LV�UXQQLQJ�DQG�
WKH�XVHU�FDQ�LQWHUDFW�ZLWK�LW��7KH�DSSOLFDWLRQ�FDQ�EH�SODFHG�EDFN�LQ�WKH�SDXVHG�VWDWH�E\�
HLWKHU�WKH�0,'3�V\VWHP�RU�WKH�SURJUDP�LWVHOI��,Q�DGGLWLRQ� WKH�0,'3�FDQ�EH�PRYHG�WR�
WKH�GHVWUR\HG�VWDWH�IURP�HLWKHU�WKH�SDXVHG�RU�WKH�DFWLYH�VWDWH��DJDLQ�E\�HLWKHU�WKH�0,'3�
V\VWHP�RU�WKH�SURJUDPPHU��,Q�WKH�GHVWUR\HG�VWDWH��WKH�0,'OHW�VKRXOG�UHOHDVH�DOO�RI�WKH�
UHVRXUFHV�LW�FXUUHQWO\�KDV�EDFN�WR�WKH�0,'3�V\VWHP��
:H
OO�FRYHU�WKLV�LQ�PRUH�GHWDLO�LQ�WKH�IROORZLQJ�FKDSWHU��ZKHUH�ZH�FUHDWH�DQG�H[HFXWH�D�
0,'OHW�ZLWK�PXOWLSOH�VWDWHV��,Q�WKH�PHDQWLPH��WKLV�TXLFN�LQWURGXFWLRQ�EULQJV�XV�WR�WKH�
SRLQW�ZKHUH�ZH�PXVW�ILUVW�LQWURGXFH�VRPH�LPSRUWDQW�FRQFHSWV��

������:KDW�,V�D�0,'OHW�6XLWH"
$�0,'OHW�VXLWH LV�VLPSO\�WZR�RU�PRUH�0,'OHWV�WKDW�DUH�SDFNDJHG�LQ�D�-$5�ILOH��
0,'OHWV�ZLWKLQ�WKH�VDPH�VXLWH�FDQ�XVH�WKH�FODVVHV�DQG�UHVRXUFHV�FRQWDLQHG�LQ�WKH�-$5�
ILOH��PXFK�OLNH�DQ\�VWDQGDUG�-DYD�DSSOLFDWLRQ��WKH�FODVVHV�RI�ZKLFK�DUH�ORDGHG�E\�WKH�
VDPH�FODVV�ORDGHU��
��������7KH�-$5�0DQLIHVW

7KH�-$5�ILOH�RI�D�0,'OHW�VXLWH�RIWHQ�FRQWDLQV�D�PDQLIHVW�ILOH�ZLWK�0,'OHW�DWWULEXWHV�
GHILQHG��7KHVH�DWWULEXWHV�GHVFULEH�WKH�FRQWHQWV�RI�WKH�-$5�ILOH��ZKLFK�LV�LQ�WXUQ�XVHG�
E\�WKH�DSSOLFDWLRQ�PDQDJHPHQW�VRIWZDUH�WR�LGHQWLI\�DQG�LQVWDOO�WKH�0,'OHW�VXLWH��7KH�
DWWULEXWHV�GHILQHG�E\�WKH�0,'3�VSHFLILFDWLRQ�DUH�OLVWHG�LQ�7DEOH������

7DEOH �����-$5�PDQLIHVW�DWWULEXWHV�
$WWULEXWH�QDPH 5HTXLUHG 'HVFULSWLRQ

0LFUR(GLWLRQ�
&RQILJXUDWLRQ <HV

7KH�QDPH�DQG�YHUVLRQ�RI�WKH�-�0(�FRQILJXUDWLRQ�UHTXLUHG��7KLV�XVHV�
WKH�VDPH�IRUPDW�DV�WKH�0LFUR(GLWLRQ�FRQILJXUDWLRQ V\VWHP�
SURSHUW\��IRU�H[DPSOH���&/'&��������

0LFUR(GLWLRQ�
3URILOH <HV

7KH�QDPH�DQG�YHUVLRQ�RI�WKH�-�0(�SURILOH�UHTXLUHG��7KLV�XVHV�WKH�
VDPH�IRUPDW�DV�WKH�PLFURHGLWLRQ�SURILOHV V\VWHP�SURSHUW\�
�IRU�H[DPSOH���0,'3��������

0,'OHW�Q <HV 7KH�QDPH��LFRQ��DQG�FODVV��VHSDUDWHG�E\�FRPPDV��RI�WKH�QWK�0,'OHW�LQ�
WKH�0,'OHW�VXLWH��



0,'OHW�'DWD�
6L]H 1R 7KH�PLQLPXP�QXPEHU�RI�E\WHV�RI�SHUVLVWHQW�VWRUDJH�WKDW�WKH�0,'OHW�

UHTXLUHV��7KH�GHIDXOW�LV�]HUR��
0,'OHW�
'HVFULSWLRQ 1R $�GHVFULSWLRQ�RI�WKH�0,'OHW VXLWH�

0,'OHW�,FRQ 1R
7KH�SDWKQDPH�RI�D�31*�ILOH�ZLWKLQ�WKH�-$5�ILOH�WR�LGHQWLI\�WKH�0,'OHW�
VXLWH��QRW�WKH�LQGLYLGXDO�0,'OHWV���,W�LV�XVHG�E\�WKH�DSSOLFDWLRQ�
PDQDJHPHQW�VRIWZDUH�WR�GLVSOD\�DQ�LFRQ�WR�LGHQWLI\�WKH�VXLWH��

0,'OHW�,QIR�
85/ <HV $�SRLQWHU�WR�D�85/�FRQWDLQLQJ�D�GHWDLOHG�GHVFULSWLRQ�RI�WKH�0,'OHW�

VXLWH��
0,'OHW�1DPH <HV 7KH�QDPH�RI�WKH�0,'OHW�VXLWH�
0,'OHW�9HQGRU <HV 7KH�QDPH�RI�WKH�RUJDQL]DWLRQ��RU�YHQGRU��SURYLGLQJ�WKH�VXLWH�

0,'OHW�9HUVLRQ <HV
7KH�YHUVLRQ�QXPEHU�RI�WKH�0,'OHW�VXLWH�SUHVHQWHG�LQ�WKH�IRUPDW�
;;�<<�==��ZKHUH�;;�LV�WKH�PDMRU��<<�LV�WKH�PLQRU��DQG�==�LV�WKH�
PLFUR��,I�WKH�PLFUR�LV�RPLWWHG��WKH�GHIDXOW�LV�]HUR��7KHUHIRUH��WKH�PLFUR�
LV�RSWLRQDO��7KLV�LQIRUPDWLRQ�LV�XVHG�E\�WKH�DSSOLFDWLRQ�PDQDJHPHQW�
VRIWZDUH�IRU�LQVWDOO�DQG�XSJUDGH�XVHV��

([DPSOH���� VKRZV�D�VDPSOH�PDQLIHVW�IRU�D�0,'OHW�VXLWH��LQ�WKLV�FDVH��RQO\�WZR�
0,'OHWV��IRU�D�VKRSSLQJ�0,'OHW��
([DPSOH������$�VDPSOH�PDQLIHVW�

0,'OHW�1DPH��6KRS2Q/LQH
0,'OHW�9HUVLRQ�����
0,'OHW�9HQGRU��6(/.20
0,'OHW�'HVFULSWLRQ��D�VKRSSLQJ�0,'OHW
0,'OHW�,QIR�85/��KWWS���ZZZ�VHONRP�FRP�VKRS
0,'OHW�'DWD�6L]H�����
0,'OHW����%X\0,'OHW���LFRQV�EX\�SQJ��FRP�VHONRP�%X\0,'OHW
0,'OHW����3D\0,'OHW���LFRQV�VHOO�SQJ��FRP�VHONRP�6HOO0,'OHW
0LFUR(GLWLRQ�3URILOH��0,'3����
0LFUR(GLWLRQ�&RQILJXUDWLRQ��&/'&����

������-DYD�$SSOLFDWLRQ�'HVFULSWRU��-$'�
8VLQJ�D�PDQLIHVW�WR�GHVFULEH�WKH�0,'OHWV�LQ�WKH�VXLWH�LV�D�ELW�SUREOHPDWLF��,Q�&KDSWHU�
���ZH�PHQWLRQHG�WKDW�EHIRUH�GRZQORDGLQJ�D�0,'OHW�RU�D�0,'OHW�VXLWH�WR�D�GHYLFH��WKH�
-DYD�$SSOLFDWLRQ�0DQDJHU�VKRXOG�FKHFN�WR�PDNH�VXUH�WKHUH�LV�HQRXJK�VSDFH�IRU�LW��
8VLQJ�D�PDQLIHVW��KRZHYHU��PHDQV�WKDW�WKH�-DYD�$SSOLFDWLRQ�0DQDJHU�VKRXOG�
GRZQORDG�WKH�-$5�ILOH�LQ�RUGHU�WR�UHDG�WKH�PDQLIHVW��,PDJLQH�GRZQORDGLQJ�D�0,'OHW�
VXLWH�RQO\�WR�GLVFRYHU�LW�FDQQRW�EH�LQVWDOOHG�RQ�\RXU�GHYLFH�EHFDXVH�LW�UHTXLUHV�WKH�QH[W�
JHQHUDWLRQ�0,'3��7R�DYRLG�WKHVH�SUREOHPV��WKH�0,'3�VSHFLILFDWLRQ�DOVR�GHILQHV�WKH�
-DYD�$SSOLFDWLRQ�'HVFULSWRU��-$'���
$�-$'�ILOH�LV�D�WH[W�ILOH�WKDW�LV�VLPLODU�WR�D�PDQLIHVW��8QOLNH�D�PDQLIHVW��KRZHYHU��LW�LV�
QRW�SDFNDJHG�LQ�WKH�-$5�ILOH��6LPLODU�WR�D�PDQLIHVW��LW�FRQVLVWV�RI�D�VHULHV�RI�DWWULEXWHV�
XVHG�WR�GHVFULEH�D�0,'OHW�VXLWH��7KH�SRVVLEOH�DWWULEXWHV�DUH�VKRZQ�LQ�7DEOH������

7DEOH �����-$'�DWWULEXWHV
$WWULEXWH�QDPH 5HTXLUHG 'HVFULSWLRQ

0,'OHW�1DPH <HV 7KH�QDPH�RI�WKH�0,'OHW�VXLWH�
0,'OHW�
9HUVLRQ <HV 7KH�YHUVLRQ�QXPEHU�RI�WKH�0,'OHW�VXLWH��7KH�IRUPDW�LV�;;�<<�RU�

;;�<<�==��ZKHUH�;;�LV�WKH�PDMRU��<<�LV�WKH�PLQRU��DQG�==�LV�WKH�



PLFUR�WKDW�LV�RSWLRQDO��,I�WKH�PLFUR�LV�RPLWWHG��WKH�GHIDXOW�LV�]HUR��
0,'OHW�9HQGRU <HV 7KH�YHQGRU�RI�WKH�0,'OHW�VXLWH�
0,'OHW�-DU�
85/ <HV 7KH�85/�IURP�ZKLFK�WR�GRZQORDG�WKH�0,'OHW�VXLWH�
0,'OHW�-DU�
6L]H <HV 7KH�VL]H�RI�WKH�0,'OHW�VXLWH�LQ�E\WHV�
0,'OHW�
'HVFULSWLRQ 1R $�GHVFULSWLRQ�RI�WKH�0,'OHW�VXLWH�

0,'OHW�,FRQ 1R 7KH�SDWKQDPH�RI�D�31*�ILOH�IRU�WKH�VXLWH��7KH�LFRQ�LV�XVHG�WR�LGHQWLI\�
WKH�VXLWH��

0,'OHW�,QIR�
85/ 1R $�85/�WKDW�GHVFULEHV�WKH�0,'OHW�VXLWH�LQ�JUHDWHU�GHWDLO�
0,'OHW�'DWD�
6L]H 1R 7KH�PLQLPXP�QXPEHU�RI�E\WHV�RI�SHUVLVWHQW�VWRUDJH�WKH�0,'OHW�VXLWH�

UHTXLUHV��,I�QRW�VSHFLILHG��WKH�GHIDXOW�LV�]HUR��

$V�\RX�FDQ�VHH�IURP�7DEOH���� DQG�7DEOH������WKHUH�DUH�VRPH�FRPPRQ�DWWULEXWHV�
EHWZHHQ�WKH�PDQLIHVW�DQG�WKH�-$'�ILOH��7KH�PDQGDWRU\�DWWULEXWHV�WKDW�PXVW EH�
GXSOLFDWHG�LQ�ERWK�WKH�PDQLIHVW�DQG�WKH�-$'�ILOH�DUH��0,'OHW�1DPH��0,'OHW�9HUVLRQ��
DQG�0,'OHW�9HQGRU��
([DPSOH���� VKRZV�D�-$'�ILOH�IRU�WKH�VDPH�K\SRWKHWLFDO�0,'OHW�VXLWH��
([DPSOH������$�VDPSOH�-$'�ILOH�

0,'OHW�1DPH��6KRS2Q/LQH
0,'OHW�9HUVLRQ�����
0,'OHW�9HQGRU��6(/.20
0,'OHW�-DU�85/��
KWWS���ZZZ�VHONRP�FRP�VKRS�PLG�MDU
0,'OHW�-DU�6L]H������
0,'OHW�'DWD�6L]H�����

$QG�WKDW
V�WKH�GLIIHUHQFH�EHWZHHQ�D�-$5�PDQLIHVW�ILOH�DQG�D�-$'�ILOH�LQ�D�0,'OHW�
VXLWH��

������3URJUDPPLQJ�*XLGHOLQHV
%HIRUH�ZH�VWDUW�SURJUDPPLQJ�ZLWK�0,'OHWV��OHW
V�EULHIO\�GLVFXVV�VRPH�JXLGHOLQHV�WKDW�
DUH�XVHIXO�ZKHQ�GHYHORSLQJ�DSSOLFDWLRQV�IRU�PRELOH�LQIRUPDWLRQ�GHYLFHV�VXFK�DV�FHOO�
SKRQHV�DQG�3'$V�WKDW�\RX�OLNHO\�KDYHQ
W�FRQVLGHUHG�EHIRUH��
��������3HUIRUPDQFH

:KHQ�SURJUDPPLQJ�IRU�PRELOH�GHYLFHV�ZLWK�D�VPDOO�PHPRU\�IRRWSULQW��LW�LV�FUXFLDO�WR�
PDNH�\RXU�DSSOLFDWLRQV�UXQ�IDVWHU��7KH�OHVV�WLPH�\RXU�DSSOLFDWLRQ�WDNHV�WR�UXQ��WKH�
KDSSLHU�\RXU�FXVWRPHUV�ZLOO�EH��)RU�WKH�-�6(�SURJUDPPHU��KHUH�DUH�VRPH�ZD\V�WR�KHOS�
\RX�DFKLHYH�WKH�EHVW�SHUIRUPDQFH��

x 8VH�ORFDO�YDULDEOHV�LQVWHDG�RI�ILHOGV��$FFHVVLQJ�ORFDO�YDULDEOHV�LV�TXLFNHU�WKDQ�
DFFHVVLQJ�FODVV�PHPEHUV��



x 0LQLPL]H�PHWKRG�FDOOV�5HPHPEHU�WKDW�WKH�-DYD�YLUWXDO�PDFKLQH�XVHV�WKH�VWDFN�
WR�ORDG�DQG�VWRUH�D�VWDFN�IUDPH�IRU�HYHU\�PHWKRG�LW�H[HFXWHV��)RU�H[DPSOH��
LQVWHDG�RI�GRLQJ�VRPHWKLQJ�OLNH��

x IRU��LQW�L ���L�REM�JHW/HQJWK������L����^
x ���GR�VRPHWKLQJ�ZLWK�DUUD\�HOHPHQWV

`

ZKHUH�WKH�OHQJWK�RI�WKH�DUUD\�LV�HYDOXDWHG�HYHU\�WLPH�WKURXJK�WKH�ORRS��LW�LV�
PXFK�PRUH�HIILFLHQW�WR�GR�WKLV��
LQW�OHQ� �REM�JHW/HQJWK�����
IRU��LQW�L ���L�OHQ��L����^

���GR�VRPHWKLQJ�ZLWK�DUUD\�HOHPHQWV
`

x $YRLG�VWULQJ�FRQFDWHQDWLRQ��7KLV�PD\�FDXVH�D�ORW�RI�REMHFW�FUHDWLRQ�DQG�
VXEVHTXHQW�JDUEDJH�FROOHFWLRQ��DQG�WKHUHIRUH�GHFUHDVHV�SHUIRUPDQFH�DQG�
LQFUHDVHV�WKH�DSSOLFDWLRQ
V�PHPRU\�XVDJH��,W
V�RIWHQ�PRUH�HIILFLHQW�WR�XVH�
6WULQJ%XIIHU LQVWHDG��

x 0LQLPL]H�REMHFW�FUHDWLRQ��2EMHFW�FUHDWLRQ�OHDGV�WR�REMHFW�GHVWUXFWLRQ�DQG�
UHGXFHV�SHUIRUPDQFH��,QVWHDG��GHVLJQ�REMHFWV�WKDW�FDQ�EH�UHF\FOHG��,QVWHDG�RI�
FUHDWLQJ�UHWXUQ�REMHFWV�LQVLGH�RI�PHWKRGV��FRQVLGHU�SDVVLQJ�LQ�D�UHIHUHQFH�WR�WKH�
UHWXUQ�REMHFW�DQG�PRGLI\LQJ�LWV�YDOXHV��

x $YRLG�V\QFKURQL]DWLRQ�,I�DQ�RSHUDWLRQ�WDNHV�ORQJHU�WKDQ�D�IUDFWLRQ�RI�D�VHFRQG�
WR�UXQ��FRQVLGHU�SODFLQJ�LW�LQ�D�VHSDUDWH�WKUHDG��

3DUW�,,��3URJUDPPLQJ�ZLWK�WKH�&/'&DQG�WKH�
0,'3

3DUW�,,�VWDUWV�E\�HODERUDWLQJ�RQ�VRPH�RI�WKH�FRQFHSWV�LQWURGXFHG�LQ�
&KDSWHU����/DWHU�FKDSWHUV�VKRZ�KRZ�WR�SURJUDP�ZLWK�WKH�&/'&�0,'3�
$3,V��LQFOXGLQJ�*8,��HYHQW�KDQGOLQJ��QHWZRUNLQJ��DQG�GDWDEDVHV��
&KDSWHU�� VKRZV�KRZ�WR�FRQYHUW�0,'OHWV�LQWR�H[HFXWDEOH�3DOP�
DSSOLFDWLRQV�IRU�KDQGKHOG�GHYLFHV�UXQQLQJ�3DOP�26�Y����RU�KLJKHU��
&KDSWHU��
&KDSWHU��
&KDSWHU��
&KDSWHU��
&KDSWHU��
&KDSWHU��

&KDSWHU����:RUNLQJ�ZLWK�0,'OHWV


