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�� 5HDFW 1DWLYH $UFKLWHFWXUH >��@ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� &RUGRYD·V &RUH $UFKLWHFWXUH >��@ � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� ;DPDULQ·V &RUH $UFKLWHFWXUH >��@ � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� )OXWWHU·V &RUH $UFKLWHFWXUH >��@ � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� L26 &RUH $UFKLWHFWXUH >�@ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� $GGLQJ 8, (OHPHQWV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� &RFRD7RXFK &RPSRQHQWV >�@ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� 9LHZ /LIHF\FOH >�@ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� 0RGHO�9LHZ�&RQWUROOHU $UFKLWHFWXUH >�@ � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� 7UDQVDFWLRQ ,GHQWLILHUV 'HSHQGLQJ RQ 7UXVW)DFWRU � � � � � � � � � � � � � � � � � � � ��

�� 5LVN /LPLWV 'HILQLWLRQV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� 2QERDUGLQJ 6WRU\ERDUG � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� 6XEVFULSWLRQ DOUHDG\ DFWLYH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� 7UXVW)DFWRU $JHQW ,QVWDOODWLRQ 6WHS � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� 606 7RNHQ &UHGHQWLDO 6WHS � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

[LLL



/,67 2) ),*85(6

�� 7UXVW)DFWRU $JHQW VXEVFULSWLRQ IORZ � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� $UFKLWHFWXUH RI )XQG 7UDQVDFWLRQ )ORZ � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� 8, )XQG 7UDQVDFWLRQ )ORZ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� ([DPSOH RI 7UDQVDFWLRQ &ODVVLILFDWLRQV � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� 7UXVW)DFWRU ([HFXWLRQ 6WDWXV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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/LVW RI /LVWLQJV

� 0DQLIHVW &RQILJXUDWLRQ 3URSHUWLHV � � � � � � � � � � � � � � � � � � � � � � � � � ��

� 3HUVRQ &ODVV +HDGHU )LOH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� 3HUVRQ &ODVV ,PSOHPHQWDWLRQ )LOH � � � � � � � � � � � � � � � � � � � � � � � � � ��

� ([HFXWLQJ &ODVVHV &RGH %ORFNV � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� 3UHYHQW 1LO )XQFWLRQV RU 9DULDEOHV IURP EHLQJ DFFHVVHG ZLWK 2SWLRQDOV � � � � � � � ��

� ([DPSOH RI 2SWLRQDO ,PSOHPHQWDWLRQ $SSURDFK LQ 2EMHFWLYH�& � � � � � � � � � � � ��

� 6WUXFW ,PSOHPHQWDWLRQ DQG &RSLHV � � � � � � � � � � � � � � � � � � � � � � � � � ��

� &ODVV ,PSOHPHQWDWLRQ DQG 2ULJLQDO 0XWDWLRQ EHLQJ 3URSDJDWHG � � � � � � � � � � � ��

� ([DPSOH RI D 3RGILOH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� 6LPSOH *(7 5HTXHVW ZLWK $)1HWZRUNLQJ DQG 1685/6HVVLRQ � � � � � � � � � � � � ��

�� 5HTXLUHPHQW 9DOXH 0DSSLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� /RDG $SS 6WRUH 9LHZ IURP DQ $FWLRQ � � � � � � � � � � � � � � � � � � � � � � � � ��

�� 'HHSOLQN 85/ 6WUXFWXUH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� /RDG $SS 6WRUH 9LHZ IURP DQ $FWLRQ � � � � � � � � � � � � � � � � � � � � � � � � ��
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$3, $SSOLFDWLRQ 3URJUDPPDEOH ,QWHUIDFH ��� ��� ��� ��� ��� ��� ��

&66 &DVFDGLQJ 6W\OH 6KHHW ��� ��
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,QWURGXFWLRQ

+RPH�%DQNLQJ LV D WHUP WKDW JDLQHG SRSXODULW\ LQ WKH ����V DQG� E\ GHILQLWLRQ� LV D V\VWHP ZKHUHE\

DQ\RQH DW KRPH� RU LQ DQ RIILFH� PD\ DFFHVV %DQN LQIRUPDWLRQ·V YLD D FRPSXWHU� ZLWK PRGHP FRQQHFWLRQ�

DQG HYHQ H[HFXWH RWKHU IXQFWLRQV VXFK DV IXQG WUDQVDFWLRQV RU VHUYLFH SD\PHQWV DQG VKRSSLQJ�

7KLV W\SH RI VHUYLFH ZDV ILUVW LQWURGXFHG E\ %DQNV VXFK DV &LW\EDQN DQG &KDVH EDFN LQ ���� LQ 1HZ

<RUN FLW\� ,Q ����� WKH 6WDQIRUG )HGHUDO &UHGLW 8QLRQ GHYHORSHG WKH ILUVW +RPH�%DQNLQJ VROXWLRQ EDVHG

RQ D SXEOLF QHWZRUN� DOVR NQRZQ DV WKH ,QWHUQHW�

:LWK WKH UDSLG JURZWK DQG HYROXWLRQ RI ,R7� DQG WKH LQWURGXFWLRQ RI 6PDUWSKRQHV LQ WKH PDUNHW� %DQN

,QVWLWXWLRQV KDYH EHFRPH FORVHU WR WKHLU FOLHQWV ZLWK WKH KHOS RI +RPH�%DQNLQJ $SSOLFDWLRQV� ,Q (XURSH�

DIWHU D VWXG\ FRQGXFWHG E\ FRP&RUH� LW LV HVWLPDWHG WKDW WKH DGRSWLRQ RI WKLV VROXWLRQV LQ PRELOH GHYLFHV�

VXFK DV 6PDUWSKRQHV� KDV LQFUHDVHG DURXQG ��� LQ EHWZHHQ WKH \HDUV ���� DQG ���� >��@�

+RZHYHU� WKH LQFUHDVLQJ SRSXODULW\ RI WKHVH VHUYLFHV KDV OHG WKH FULPLQDO ZRUOG·V LQWHUHVW LQ H[SORLWLQJ

YXOQHUDELOLWLHV RQ +RPH�%DQNLQJ VROXWLRQV LQ RUGHU WR REWDLQ FUHGHQWLDOV RI %DQN XVHUV DFFRXQWV� 'XH WR

WKLV� %DQN ,QVWLWXWLRQV KDYH EHHQ SXWWLQJ FRQVWDQW HIIRUWV LQ VHFXULW\ UHVHDUFK DQG GHYHORSPHQW RI VDIHU

DXWKHQWLFDWLRQ DQG IXQG WUDQVDFWLRQ YDOLGDWLRQ PHFKDQLVPV LQ RUGHU WR LQFUHDVH WKH SURWHFWLRQ RI WKHLU

FOLHQWV %DQN DFFRXQWV�

:LWK WKH PDLQ SXUSRVH RI LQFUHDVLQJ UHOLDELOLW\ DQG RQOLQH VHFXULW\� 6WURQJ DQG 0XOWL�)DFWRU $X�

WKHQWLFDWLRQPHFKDQLVPV KDYH EHHQ LPSOHPHQWHG WR HQVXUH XVHU LQWHJULW\ WKURXJKRXW IXQG WUDQVDFWLRQV

RU GXULQJ DFFHVV WR FHUWDLQ IHDWXUHV�

7KH LQWHJUDWLRQ RI 6WURQJ $XWKHQWLFDWLRQ PHFKDQLVP GXULQJ IXQG WUDQVDFWLRQ KDV EHHQ GHYHORSHG LQ

D UHDO�FRQWH[W VFHQDULR� RQ DQ H[LVWLQJ +RPH�%DQNLQJ L26 DSSOLFDWLRQ� 7KLV WKHVLV KDV EHHQ ZULWWHQ XQGHU

WKH FRQWH[W RI DQ LQWHUQVKLS DW WKH ,W6HFWRU � D FRPSDQ\ ZLWK YDVW NQRZOHGJH DQG SRUWIROLR RI VROXWLRQV

WDUJHWHG WR FRPSDQLHV IURP WKH ILQDQFH VHFWRU� VXFK DV $VVXUDQFH DQG %DQN ,QVWLWXWLRQV�

��� 2EMHFWLYHV

:LWK WKLV 'LVVHUWDWLRQ ZH H[SHFW WR LQWHJUDWH D QHZ $XWKHQWLFDWLRQ DQG 7UDQVDFWLRQ 9DOLGDWLRQ XVLQJ D

0XOWL�)DFWRU PHFKDQLVP RQ D +RPH�%DQNLQJ $SSOLFDWLRQ�

�
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7KLV VHFXULW\ OD\HU KDV EHHQ DOUHDG\ LPSOHPHQWHG RQ WKH %DQN ,QVWLWXWLRQ·V VHUYLFHV� +RZHYHU� LQ RUGHU

IRU LW WR ZRUN DV H[SHFWHG� WKLV VHUYLFH QHHGV WR EH LPSOHPHQWHG RQ WKH FOLHQW�VLGH ZLWK VRPH DGMXVWPHQWV

RQ WKH $SSOLFDWLRQV�

7KH $SSOLFDWLRQ LV DYDLODEOH IRU ERWK L26 DQG $QGURLG GHYLFHV� DOWKRXJK RXU PDLQ JRDO LV WR LQWHJUDWH

WKH QHZ VHUYLFHV RQ L26 VLGH� 7KXV� ZH ZLOO SURYLGH DQ LQ�GHSWK VWXG\ RQ WKH FXUUHQWO\ XVHG WHFKQRORJLHV

WR LPSOHPHQW 1DWLYH $SSOLFDWLRQV�

(YHQ WKRXJK WKLV 'LVVHUWDWLRQ DOUHDG\ KDV D ZHOO GHILQHG WKHPH DQG WHFKQRORJLHV� ZH ZLOO GLVFXVV

3DUDGLJPV RI 0RELOH $SSOLFDWLRQV� H[SORULQJ VRPH DVSHFWV RI 3URJUHVVLYH :HE DQG WHFKQRORJLHV XVHG E\

&URVV�3ODWIRUP 'HYHORSPHQW 3DUDGLJP DQG KRZ WKH\ DUH DSSOLHG WR L26 $SSOLFDWLRQV�

7KHUHIRUH� DQG LQ D VXPPDUL]HG IRUP� WKH REMHFWLYHV IRU WKLV 'LVVHUWDWLRQ DUH HVWDEOLVKHG LQ WKH IRO�

ORZLQJ OLVW�

� 8QGHUVWDQG WKH 3DUDGLJPV RI 0RELOH 'HYHORSPHQW�

� L26 )UDPHZRUNV DQG 7HFKQRORJLHV IRU 1DWLYH 'HYHORSPHQW�

� $UFKLWHFWXUH DQG 'HVLJQ 3DWWHUQV DSSOLHG WR 0RELOH $SSOLFDWLRQV�

� ,QWHJUDWLRQ RI 5(67 6HUYLFHV�

� 6WURQJ $XWKHQWLFDWLRQ DQG )XQG 7UDQVDFWLRQ 9DOLGDWLRQ OD\HU�

� $GDSWLQJ 8, &RPSRQHQWV

��� 'RFXPHQW VWUXFWXUH

7KLV 'LVVHUWDWLRQ KDV EHHQ GLYLGHG LQWR WZR PDMRU VHFWLRQV� WKH 6WDWH RI $UW DQG WKH 'LVVHUWDWLRQ &RUH�

7KURXJKRXW WKH 6WDWH RI $UW� ZH ZLOO GLVFXVV DERXW $XWKHQWLFDWLRQ 0HFKDQLVPV FRPPRQO\ XVHG E\

+RPH�%DQNLQJ $SSOLFDWLRQV� KRZ WKH\ ZRUN DQG WKHLU GLVDGYDQWDJHV� )ROORZLQJ WKDW� ZH ZLOO JLYH DQ RYHU�

DOO LQWURGXFWLRQ DERXW D 6RIWZDUH EDVHG $XWKHQWLFDWLRQ 0HFKDQLVP GHVLJQHG HVSHFLDOO\ IRU RQOLQH IXQG

WUDQVDFWLRQ EDVHG $SSOLFDWLRQV� ZKLFK LV FDOOHG 7UXVW)DFWRU�

'XULQJ WKH 'LVVHUWDWLRQ &RUH VHFWLRQ ZH ZLOO WDFNOH VHYHUDO VXEMHFWV DERXW L26 DQG *HQHUDO $SSOLFDWLRQ

'HYHORSPHQW� ,Q HDUO\ FKDSWHUV ZH ZLOO FRYHU DVSHFWV RI 0RELOH 'HYHORSPHQW 3DUDGLJPV� VWDUWLQJ E\ 3UR�

JUHVVLYH :HE $SSOLFDWLRQV IROORZHG E\ &URVV�3ODWIRUP� $ VPDOO JHQHUDO LQWURGXFWLRQ WR 1DWLYH 'HYHORSPHQW

KDV EHHQ ZULWWHQ� KRZHYHU ZH ZLOO RQO\ JR LQ�GHSWK DERXW ZKDW LW LV RQ WKH QH[W PDMRU VHFWLRQ�

7KH IRXUWK FKDSWHU� WKH 1DWLYH 7HFKQRORJLHV DQG )UDPHZRUNV VHFWLRQ� LV ZKHUH ZH ZLOO GLVFXVV

WKH WHFKQRORJLHV XVHG IRU D 1DWLYH 'HYHORSPHQW 3DUDGLJP� :H ZLOO VWDUW E\ LQWURGXFLQJ WKH &RUH 7HFK�

QRORJLHV $SSOH SURYLGHV� EDFNHG ZLWK D EDFNJURXQG RQ 2EMHFWLYH�& DQG 6ZLIW� 1H[W XS ZH KDYH GHGLFDWHG

D VXE�FKDSWHU HQWLWOHG DV 8VHU ,QWHUIDFLQJ 7HFKQRORJLHV WR LQWURGXFH ERWK &RFRD�&RFRD7RXFK DQG

�
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6ZLIW8,� 7R FORVH WKLV PDMRU FKDSWHU� ZH ZLOO DOVR GLVFXVV DERXW H[WHUQDO OLEUDULHV GXULQJ )UDPHZRUNV

DQG ([WHUQDO 3DFNDJHV

)ROORZLQJ WKH 1DWLYH 7HFKQRORJLHV DQG )UDPHZRUNV FKDSWHU� ZH ZLOO SUHVHQW WKH 'HYHORSPHQW 3UR�

FHVV� ZKHUH ZH ZLOO WDON DERXW $UFKLWHFWXUH DQG 'HVLJQ 3DWWHUQV XVHG XQGHU L26 'HYHORSPHQW�

IROORZHG E\ WKH 7UXVW)DFWRU ,QWHJUDWLRQ ZLWK WKH WHFKQRORJLHV ZH KDYH DJUHHG WR XVH�

$V D IRUP RI FORVXUH WR WKLV SURMHFW� WKURXJKRXW WKH&RQFOXVLRQ FKDSWHU ZH KDYH PDGH DQ DSSUHFLDWLRQ

RI WKH RYHUDOO ZRUN KHUHE\ SUHVHQW� IROORZHG E\ SRVVLEOH )XWXUH:RUN XQGHU WKH VFRSH RI WKLV 'LVVHUWDWLRQ�
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6WDWH RI WKH DUW

7KLV GLVVHUWDWLRQ KDV WKH PDLQ SXUSRVH RI LQWHJUDWLQJ D 6WURQJ $XWKHQWLFDWLRQ OD\HU RQ DQ H[LVWLQJ KRPH�

EDQNLQJ DSSOLFDWLRQ� $V RI WRGD\� WKH $SS IHDWXUHV RQO\ RQH DXWKHQWLFDWLRQ PHFKDQLVP DQG WZR WUDQVDFWLRQ

YDOLGDWLRQ PHFKDQLVPV� WULJJHUHG XQGHU GLIIHUHQW VFHQDULRV� WKH 606 7RNHQV DQG 3RVLWLRQV� +RZHYHU� WKH

ODWWHU DUH QR ORQJHU FRQVLGHUHG WR EH VWURQJ HQRXJK E\ WKH EDQN LQVWLWXWLRQ DQG WKHUHIRUH LW KDV RUGHUHG

WKH LQWURGXFWLRQ RI D 6WURQJ $XWKHQWLFDWLRQ PHFKDQLVP ZLWK WUDQVDFWLRQ ULVN DQDO\VLV IHDWXUHV�

7KDW EHLQJ VDLG� ZLWK WKLV GLVVHUWDWLRQ� ZH ZLOO LQFOXGH D WUDQVDFWLRQ YDOLGDWLRQ OD\HU� EXLOW E\ 6HFXUL�

W\6LGH� FDOOHG WKH 7UXVW)DFWRU� 7KLV IXQG WUDQVDFWLRQ VHFXULW\ OD\HU ZLOO EH LPSOHPHQWHG RQ WKH L26 DQG

L3DG26 YHUVLRQ RI WKH +RPH�%DQN $SS� WKHUHIRUH WKLV PDVWHU·V WKHVLV ZLOO DOVR EH IRFXVHG RQ WKH DYDLODEOH

WHFKQRORJLHV WR GHYHORS DSSOLFDWLRQV IRU WKLV HFRV\VWHP�

,Q RUGHU WR MXVWLI\ WKH XVDELOLW\ RI 7UXVW)DFWRU ZH ZLOO� KHUHE\� GLVFXVV VRPH RI WKH PRVW SRSXODU

DXWKHQWLFDWLRQ DQG YDOLGDWLRQ PHFKDQLVPV XVHG E\ KRPH�EDQNLQJ VROXWLRQV�

��� $XWKHQWLFDWLRQ 0HFKDQLVPV

:LWK WKH UDSLG HYROXWLRQ RI 7HFKQRORJ\� WKH ,R7 KDV FRQWULEXWHG WR WKH JURZWK RI D QXPEHU GHYLFHV FRQ�

QHFWHG WR D QHWZRUN� PDNLQJ LW HTXDOO\ PRUH VXVFHSWLEOH WR PDOLFLRXV DWWDFNV� OLNH IRU H[DPSOH WKH PDQ�

LQ�WKH�PLGGOH�

$V D UHVXOW RI WKLV JURZWK� &U\SWRJUDSK\ DQG 6HFXULW\ KDYH HPHUJHG DQG HYROYHG ZLWK WKH SXUSRVH RI

SURWHFWLQJ SULYDWH LQIRUPDWLRQ VKDUHG RYHU D QHWZRUN IURP QRQ�DXWKRUL]HG SHUVRQQHO� WKHUHIRUH HVWDEOLVKLQJ

WKUHH LPSRUWDQW SLOODUV RI VHFXULW\ � &RQILGHQWLDOLW\� ,QWHJULW\ DQG 3ULYDF\�

7KHUH DUH GLIIHUHQW PHFKDQLVPV WKDW DLP WR DVVHV WKH 8VHU·V LQWHJULW\� DQG WKH\ IDOO XQGHU WZR GLIIHUHQW

$XWKHQWLFDWLRQ 6FKHPHV FDWHJRULHV� 6LPSOH $XWKHQWLFDWLRQ DQG 7ZR )DFWRU $XWKHQWLFDWLRQ�

7KXV� RQ WKH VXE�FKDSWHUV WKDW IROORZ� ZH ZLOO GLVFXVV DERXW HDFK RI WKHVH PHFKDQLVPV� SLQSRLQWLQJ

HDFK ZHDNQHVVHV DQG VWUHQJWKV ZKHQ LW FRPHV WR 8VDELOLW\ DQG 6HFXULW\�

�
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����� 6LPSOH $XWKHQWLFDWLRQ

7KH VLPSOHVW DQG PRUH FRPPRQO\ IRUP RI DXWKHQWLFDWLRQ DQG 8VHU LQWHJULW\ YDOLGDWLRQ LV E\ XVLQJ D SDLU

RI 8VHUQDPH�(�PDLO DQG 3DVVZRUG� %RWK RI WKHP FDQ EH VHW XSRQ DFFRXQW FUHDWLRQ DQG FXVWRPL]HG E\

WKH 8VHU RU DXWRPDWLFDOO\ JHQHUDWHG E\ WKH 6HUYLFH SURYLGHU�

(YHQ WKRXJK WKLV PHWKRG LV WKH PRVW RYHUXVHG E\ WKH PDMRULW\ RI RQOLQH 6HUYLFHV� WKLV $XWKHQWLFDWLRQ

6FKHPH LV DOVR PRUH SURQH WR F\EHU�DWWDFNV XQGHU SXEOLF FRPPXQLFDWLRQ FKDQQHOV WKDW DUH QRW FRQVLGHUHG

WR EH VDIH� OLNH WKH ,QWHUQHW�

2QH RI WKH PRVW UHFXUUHQW 8VHU·V SUDFWLFHV RQ FKRRVLQJ 3DVVZRUGV IRU 2QOLQH 6HUYLFHV LV WR FUHDWH

RQH VKRUW DQG HDV\ WR PHPRUL]H� EXW WKHVH DUH PRUH SURQH WR WKHIW RU JXHVV� ZKLOH OHQJWK\ DQG FRPSOH[

3DVVZRUGV DUH WKH RSSRVLWH ZD\� +RZHYHU� DV OHQJWK DQG FRPSOH[LW\ LQFUHDVHV� WKH SUREDELOLW\ WR IRUJHW

WKHP DOVR LQFUHDVHV >��@�

0RUHRYHU� LQGHSHQGHQWO\ RI KRZ ELJ DQG VWURQJ WKH 3DVVZRUG LV� E\ FRPELQLQJ OHWWHUV� V\PEROV DQG

QXPEHUV� LQ RUGHU WR RYHUFRPH WKH SUREOHP RI IRUJHWWLQJ LW� 8VHUV KDYH D WHQGHQF\ RI UH�XVLQJ WKH VDPH

3DVVZRUG DQG QRW FKDQJLQJ LW YHU\ IUHTXHQWO\� $QRWKHU PDMRU SUREOHP LV WKDW XSRQ DQ\ DFFRXQW FUHDWLRQ�

WKH 8VHU LV FRPSOHWHO\ XQDZDUH RQ KRZ LW ZLOO EH VWRUHG RU ZKHUH� DQG WKH PRUH WKH\ XVH D JLYHQ 3DVVZRUG

WKH OHVV VDIHU DQG VWURQJHU LW LV� EHFDXVH LI WKH\ DUH VWRUHG ZLWKRXW DQ\ HQFU\SWLRQ RU LI DQ\ GDWD EUHDFK

KDSSHQV� WKH PRUH OLNHO\ DQ DWWDFNHU FDQ DFFHVV RWKHU 6HUYLFHV OLNH (�PDLO� 6RFLDO 1HWZRUNV DQG HYHQ

+RPH�%DQNLQJ SODWIRUPV�

����� 7ZR )DFWRU $XWKHQWLFDWLRQ

7KH H[SRQHQWLDO JURZWK RI QHWZRUNV KDV UHVXOWHG RQ D KLJK QXPEHU RI GHYLFHV FRQQHFWHG WR WKH :RUOG :LGH

:HE DQG� DV D FRQVHTXHQFH� PDQ\ 6HUYLFHV KDYH ULVHQ ZLWK SURWHFWHG UHVRXUFHV� 'XH WR WKLV SKHQRPHQRQ�

DV ZH SUHYLRXVO\ H[SRVHG� D 6LPSOH $XWKHQWLFDWLRQ PHFKDQLVP RQ LWV RZQ LV QR ORQJHU FRQVLGHUHG WR EH

VHFXUH HQRXJK�

7R DGGUHVV WKLV LVVXH DQG WR HQIRUFH D EHWWHU VHFXULW\ RQ 6LPSOH $XWKHQWLFDWLRQ PHFKDQLVPV� PDQ\

6HUYLFH SURYLGHUV KDYH FRPH XS ZLWK D GLIIHUHQW VHW RI UXOHV ZKLFK IRUFHV WKHLU XVHUV WR FKDQJH WKHLU

3DVVZRUGV HYHU\ RQFH LQ D ZKLOH DQG� LQ RWKHU FDVHV� DV ZH KDYH SUHYLRXVO\ VWDWHG� WKHVH 3DVVZRUGV PXVW

PDWFK FHUWDLQ UXOHV OLNH PL[LQJ 6\PEROV� XVDJH RI FDSLWDOL]HG OHWWHUV DQG QXPEHUV� +RZHYHU� WKLV KDV D

KXJH QHJDWLYH LPSDFW RQ 2QOLQH SODWIRUPV 8VDELOLW\ >��@�

7KXV� ZLWK WKH SXUSRVH RI DGGUHVVLQJ WKHVH LVVXHV� D QHZ W\SH RI $XWKHQWLFDWLRQ 6FKHPH KDV HPHUJHG�

WR YHULI\ WKH 8VHU·V LQWHJULW\� HQWLWOHG DV 7ZR )DFWRU $XWKHQWLFDWLRQ � DOVR FRPPRQO\ UHIHUUHG DV �)$�

7KHUH DUH PDQ\ LPSOHPHQWDWLRQV RI D 7ZR )DFWRU $XWKHQWLFDWLRQ PHFKDQLVPV� EXW XQGHU WKH KRRG�

WR DXWKHQWLFDWH XVHUV� WKH\ DUH EDVHG XSRQ 2QH 7LPH 3DVVZRUGV� FRPPRQO\ NQRZ E\ WKH DFURQ\P 273�

1RZDGD\V� 273 $XWKHQWLFDWLRQ 6FKHPHV� FDQ EH IRXQG RQ D ZLGH YDULHW\ RI 2QOLQH 6HUYLFHV� ZKHWKHU

RQ 6RFLDO 1HWZRUNV� (�PDLO SURYLGHUV DQG HVSHFLDOO\ RQ %DQN $FFRXQWV LQ RUGHU WR YDOLGDWH 8VHU·V ,QWHJULW\

ZKHQ H[HFXWLQJ IXQG WUDQVDFWLRQV�

�
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$V LWV QDPH LQGLFDWHV� $XWKHQWLFDWLRQ 6FKHPHV EDVHG RQ 273 ZRUN ZLWK 3DVVZRUGV� RU 7RNHQV� FDQ

RQO\ EH XVHG RQFH DQG DUH DXWRPDWLFDOO\ H[SLUHG ZKHQ WKH 7UDQVDFWLRQ RU $XWKHQWLFDWLRQ KDV EHHQ H[HFXWHG

RU WLPH WR OLYH KDV SDVVHG LWV GXH�

7KXV� $XWKHQWLFDWLRQ DQG 8VHU 9DOLGDWLRQ 6FKHPHV EDVHG RQ 273 KDYH WKUHH PDLQ FKDUDFWHULVWLFV

ZKLFK VKRXOG EH UHVSHFWHG� HOLJLELOLW\ IRU MXVW RQH DWWHPSW� RQO\ D YDOLG ORJLQ DQG RQO\ IRU D VKRUW IUDFWLRQ

RI WLPH >��@�

7KH PDMRULW\ RI 7ZR )DFWRU $XWKHQWLFDWLRQ VFKHPHV LPSOHPHQWDWLRQV DUH EDVHG RQ WKUHH DGGLWLRQDO

FKDUDFWHULVWLFV� OLNH .QRZOHGJH � IRU H[DPSOH� D SUH�GHILQHG 3DVVZRUG RU 3,1 NQRZQ E\ WKH 8VHU ��

3RVVHVVLRQ � VRPHWKLQJ WKH 8VHU KDV LQ RUGHU WR SURFHHG ZLWK $XWKHQWLFDWLRQ� OLNH D 0DWUL[ &DUG RU

$XWKRUL]DWLRQ 'HYLFH � DQG DW ODVW VRPHWKLQJ 8QLTXH WR HDFK 8VHU � ELRPHWULF LQIRUPDWLRQ OLNH ILQJHUWLS�

IDFLDO RU YRLFH UHFRJQLWLRQ >��@�

,Q +RPH�%DQNLQJ $SSOLFDWLRQV 7ZR )DFWRU $XWKHQWLFDWLRQ VFKHPHV VXFK 0DWUL[ &DUGV DQG 606 VWDQG

RXW FRPSDUHG WR RWKHU H[LVWLQJ VROXWLRQV� %HVLGHV WKHVH� DIWHU D VXUYH\ ZH KDYH FRQGXFWHG DERXW 2QOLQH

([SHULHQFH DQG %HKDYLRU� DQVZHUHG E\ ��� LQGLYLGXDOV� RXW RI HDFK ��� DUH +RPH�%DQN 8VHUV� ZH OHDUQHG

VRPH %DQN ,QVWLWXWLRQV HYHQ XVH (�PDLO 6HUYLFHV WR $XWKRUL]H DQG ([HFXWH +RPH�%DQN IXQG WUDQVDFWLRQV�

9LD (�PDLO

���

9LD 606

���

1R 7RNHQ 5HTXLUHG

���

)LJXUH �� $XWKHQWLFDWLRQ 6FKHPHV 8VHG DV 273 LQ %DQN 7UDQVDFWLRQV

������� *ULG RU 0DWUL[ 9DOLGDWLRQ &DUGV

7KH ROGHVW DQG PRVW SULPLWLYH PHFKDQLVP WR YDOLGDWH 8VHU·V LQWHJULW\ XQGHU 273 VFKHPHV LV WR SURYLGH D

OLVW RI SUHYLRXVO\ UDQGRPO\ JHQHUDWHG FKDUDFWHUV RU QXPEHUV� OLNH 0DWUL[ &DUGV� $FFRUGLQJ WR WKH VXUYH\

ZH KDYH FRQGXFWHG� WKLV PHFKDQLVP LV VWLOO XVHG E\ ����� RXW RI ��� +RPH�%DQNLQJ 8VHUV�

�
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<HV

�����

1R

�����

)LJXUH �� 8VDJH RI 0DWUL[ &DUG LQ +RPH�%DQN 7UDQVDFWLRQV

0DWUL[ &DUGV FDQ EH UHSUHVHQWHG E\ GLIIHUHQW W\SH RI GLJLWV� QXPEHUV RU OHWWHUV� $V DQ H[DPSOH� ZH

KDYH GHVLJQHG D VDPSOH 0DWUL[ &DUG� GHSLFWHG E\ �� IROORZLQJ D QXPHULFDO IRUPDW ZLWK WKUHH UDQGRPO\

JHQHUDWHG GLJLWV�

)LJXUH �� *ULG &DUG ([DPSOH

7KH ZD\ WKHVH $XWKHQWLFDWLRQ 6FKHPHV ZRUN RQ +RPH�%DQNLQJ VROXWLRQV DUH TXLWH VLPSOH� PRVW RI WKH

WLPHV� ZKHQ WKH 8VHU UHTXHVWV D IXQG WUDQVDFWLRQ� WKH $SSOLFDWLRQ SURPSWV RQH RU PRUH GLJLWV DFFRUGLQJO\

WR D FRRUGLQDWH LQ WKH JULG DQG� LQ VRPH FDVHV� GLJLW LQGH[ FDQ DOVR HQWHU WKH HTXDWLRQ� $V DQ H[DPSOH IRU

WKH JULG FDUG VKRZQ LQ )LJXUH �� WKH $SSOLFDWLRQ FRXOG UHTXHVW D QXPEHU RQ VHFRQG LQGH[ ZLWK D FRRUGLQDWH

&� � WKLV FRUUHVSRQGV WR WKH QXPEHU ��

(YHQ WKRXJK WKLV LV D VWUDLJKWIRUZDUG� VLPSOH DQG ZLGHO\ XVHG $XWKHQWLFDWLRQ 6FKHPH� WKH *ULG &DUGV

DUH D SK\VLFDO REMHFW VXVFHSWLEOH WR ORVV RU HYHQ WKHIW�

�



&+$37(5 �� 67$7( 2) 7+( $57

:LWK WKH IDVW FOLPE RI LQWHUQHW XVDJH� 0DWUL[ &DUGV DUH DOVR WKUHDWHQHG E\ 3KLVKLQJ DQG XQIRUWXQDWHO\�

LQ VRPH FDVHV� 2QOLQH %DQN VHUYLFHV FDQ·W GR PXFK DERXW LW WR SUHYHQW WKHVH DWWDFNV RWKHU WKDQ PDNH

WKHLU XVHUV DZDUH RI WKLV GDQJHU� 2QH JRRG H[DPSOH RI WKLV SUREOHP FDQ EH GHSLFWHG E\ )LJXUH �� ZKHUH

DQRWKHU SODWIRUP� WKDW ORRNV SUHWW\ PXFK DOLNH WKH RIILFLDO +RPH�%DQN :HEVLWH� UHTXHVWLQJ VRPHRQH WR

HQWHU HYHU\ VLQJOH H[LVWLQJ QXPEHU RQ WKH 0DWUL[ &DUG�

)LJXUH �� $WWHPSW WR REWDLQ *ULG &DUG LQIRUPDWLRQ WKURXJK 3KLVKLQJ

������� +DUGZDUH 7RNHQV

-XVW OLNH *ULG &DUGV� +DUGZDUH 7RNHQV DUH WKH ROGHVW H[LVWLQJ $XWKHQWLFDWLRQ 6FKHPHV� KRZHYHU WKH\

DUH QRW DV IUHTXHQWO\ XVHG E\ WRGD\·V +RPH�%DQNLQJ VROXWLRQV DV D UHVXOW RI WKH DVFHQVLRQ IURP RWKHU

$XWKHQWLFDWLRQ PHFKDQLVPV�

7KH +DUGZDUH 7RNHQV� GHSLFWHG E\ )LJXUH �� DUH VPDOO GHYLFHV ZKLFK ORRNV TXLWH VLPLODU WR WKH IRUPDW

RI D 86% 3HQ 'ULYH RU D VLPSOH &UHGLW &DUG� 7KHVH GHYLFHV DOVR IHDWXUHV DQ LQWHUQDO PHPRU\� WKRXJK

OLPLWHG� ZKHUH RQH RU PRUH 7RNHQV DUH VWRUHG IRU EHLQJ XVHG ODWHU WKURXJKRXW $XWKHQWLFDWLRQ 6HUYLFHV RU

$SSOLFDWLRQV VXSSRUWLQJ WKHP�

)LJXUH �� +DUGZDUH 7RNHQ

�
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7KHUH LV D ZLGH YDULHW\ RI +DUGZDUH 7RNHQV EUDQGV DQG GLIIHUHQW PRGHOV ZLWK GLVWLQFW FKDUDFWHULV�

WLFV� VRPH PD\ IHDWXUH NH\SDGV WR LQSXW 3DVVZRUGV� ELRPHWULF UHDGHUV� ZLUHOHVV DQWHQQDV� DPRQJ RWKHU

IHDWXUHV DLPLQJ WR PD[LPL]H WKHLU VHFXULW\ >�@

(YHQ WKRXJK WKHVH GHYLFHV SURYLGH DQ LQFUHDVHG OHYHO RI VHFXULW\ WR 6HUYLFHV DQG $SSOLFDWLRQV� DW WKH

HQG RI GD\ LW LV D SK\VLFDO GHYLFH WKDW FDQ JHW HDVLO\ ORVW RU VWROHQ� MXVW OLNH *ULG &DUGV� +DUGZDUH 7RNHQ

'HYLFHV IHDWXUHV DOVR KDYH OLPLWDWLRQV DQG SUREOHPV� OLNH WKHLU H[SHQVLYH SULFH WDJV� H[SLUDWLRQ GDWHV DQG

D EDWWHU\ WKDW RQFH GUDLQHG FDQ·W EH UHFKDUJHG IRUFLQJ 8VHUV WR DFTXLUH D UHSODFHPHQW GHYLFH�

������� 606 9DOLGDWLRQ

$V REVHUYHG E\ RXU VXUYH\ UHVXOWV� GHSLFWHG E\ )LJXUH �� WKH PRVW FRPPRQ $XWKHQWLFDWLRQ PHFKDQLVP

XVHG E\ +RPH�%DQN DSSOLFDWLRQV DUH EDVHG RQ 606� RU 6KRUW 0HVVDJH 6\VWHP�

,Q %DQN VROXWLRQV� WR WDNH DGYDQWDJH RI WKLV PHFKDQLVP� WKHLU &OLHQWV PXVW SURYLGH D FRUUHFW DQG

WUXVWHG FHOOSKRQH QXPEHU ZKHQ WKH %DQN $FFRXQW LV FUHDWHG� :KHQHYHU WKHUH LV D 7UDQVDFWLRQ DWWHPSW

WKH %DQN 6HUYLFHV VHQG D WH[W PHVVDJH ZLWK D JHQHUDWHG 7RNHQ WR H[HFXWH WKH WUDQVDFWLRQ�

8QGHU D 8VHU ([SHULHQFH SRLQW RI YLHZ� WKLV LV WKH EHVW DQG PRVW XVHIXO VFKHPH IRU WKH 8VHUV� FRQVLG�

HULQJ LW HOLPLQDWHV WKH QHHG RI UHTXHVWLQJ D *ULG &DUG RU +DUGZDUH 7RNHQ 'HYLFHV� 2Q WRS RI WKDW� LQ L26�

$SSOH RIIHUV D SRVVLELOLW\ WR DXWRPDWLFDOO\ LQSXW WKH 7RNHQ UHFHLYHG E\ 606 IRU WKH 8VHU� LI WKH WUDQVDFWLRQ

LV EHLQJ PDGH RQ WKH VDPH GHYLFH ZLWK WKH GHVWLQDWLRQ FHOOSKRQH QXPEHU� DV GHSLFWHG E\ )LJXUH ��

)LJXUH �� $XWR�ILOO 606�GHOLYHUHG 6HFXULW\ 7RNHQ

�
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+RZHYHU� WKH LQWHJUDWLRQ RI WKLV PHFKDQLVP LV SURQH WR 6HFXULW\ WKUHDWV� $FFRUGLQJ WR >�@� XQDXWKRUL]HG

SHUVRQQHO RU F\EHU FULPLQDO LQGLYLGXDOV FDQ VWHDO�H[WUDFW GDWD DQG HYHQ GHFHLYH 8VHUV ZKR KDYH VXEVFULEHG

WKH $XWKHQWLFDWLRQ VFKHPH ZLWK 3KLVKLQJ� VLQFH PDQ\ FHOOSKRQH FDUULHUV DOORZ WKHLU FOLHQWV WR UHFHLYH

PHVVDJHV FRPLQJ IURP GLIIHUHQW SXEOLF :HEVLWHV RU 6HUYLFHV� ZKLFK DUH QRW FRQVLGHUHG WR EH VDIH� ZKR

DUH DEOH WR SUHWHQG EHLQJ WKH %DQN ,QVWLWXWLRQ�

7KHUH DUH PDQ\ GLIIHUHQW WDFWLFV RU PHWKRGV DYDLODEOH WR H[SORLW YXOQHUDELOLWLHV LQ WH[W PHVVDJHV VHQW

YLD 606 XQGHU WKH FRQWH[W RI +RPH�%DQN WUDQVDFWLRQV� DPRQJ ZKLFK VWDQGV RXW�

� 3KLVKLQJ� OLNH SUHYLRXVO\ PHQWLRQHG� D PDOLFLRXV HQWLW\ WULHV WR FODLP EHLQJ WKH %DQN ,QVWLWXWLRQ E\

VHQGLQJ OLQNV UHIHUHQFLQJ 6HUYLFHV DEOH WR H[WUDFW GDWD�

� 606 6QLIILQJ� IRU H[DPSOH� E\ FORQLQJ D 6,0 FDUG� LQGLYLGXDOV DUH DEOH WR LQWHUFHSW PHVVDJHV

FRQWDLQLQJ 7RNHQV RU 3,1 VLQFH WKHVH DUH QRW HQFU\SWHG LQ WUDQVLW�

� 0DOZDUH RU 6S\ZDUH� E\ LQVWDOOLQJ WKLUG�SDUW\ +DUGZDUH RU 6RIWZDUH DEOH WR VWHDO GDWD VWRUHG RQ

GHYLFH E\ VHQGLQJ RYHU D 1HWZRUN�

� :URQJ 1XPEHU� VRPHWLPHV 7RNHQV FRXOG EH VHQW IRU WKH ZURQJ SHUVRQ� WKLV FDQ KDSSHQ ZKHQ

RQH GLDOV WKH ZURQJ QXPEHU RU WKH SHUVRQ KDV JRWWHQ D QHZ RQH�

$OO WKH SUREOHPV ZH KDYH KHUHE\ H[SRVHG FDQ KDYH D KXJH QHJDWLYH LPSDFW WR RQH RUJDQL]DWLRQ�

FRPSURPLVLQJ WKHLU WKH &OLHQW·V WUXVW� SXEOLF LPDJH DQG ILQDQFLDO FRQVHTXHQFHV WR ERWK SDUWLHV�

��� 7UXVW)DFWRU

7UXVW)DFWRU LV DQ $XWKHQWLFDWLRQ DQG 7UDQVDFWLRQ SURWHFWLRQ 6HUYLFH WKDW DOORZV :HE $SSOLFDWLRQV WR SURWHFW

VHQVLWLYH GDWD DQG RSHUDWLRQV IURP EHLQJ H[HFXWHG E\ XQDXWKRUL]HG SHUVRQQHO� OLNH IRU H[DPSOH 6HUYLFH

$XWKHQWLFDWLRQ� FKDQJLQJ 3DVVZRUG RU RWKHU DFFRXQW·V LQIRUPDWLRQ DQG )XQG 7UDQVDFWLRQ DSSURYDO RQ

+RPH�%DQNLQJ VROXWLRQV� E\ SURYLGLQJ D 6WURQJ $XWKHQWLFDWLRQ PHFKDQLVP WKDW DLPV WR SURWHFW &OLHQWV

IURP F\EHU�VHFXULW\ WKUHDWV OLNH 3KLVKLQJ RU RWKHUV�

7KLV 6HUYLFH LV VWUXFWXUHG LQ WKUHH DSSOLFDWLRQ OD\HUV ZLWK GLVWLQFW SXUSRVHV WKDW FRRSHUDWH ZLWK HDFK

RWKHU IRU WKH VDIHW\ RI XVHUV� ZKLFK DUH�

� 7UXVW)DFWRU 6WDFN� LV WKH ZKROH VHW RI 6HUYLFHV ZKLFK HQVXUHV WKH RSHUDWLRQ DQG LQWHJUDWLRQ RI

WKH +RPH�%DQNLQJ VROXWLRQ ZLWK 7UXVW)DFWRU�

� 7UXVW)DFWRU &ORXG 6HUYLFHV� D UHVSRQVLEOH OD\HU IRU FRPPXQLFDWLRQ DQG YDOLGDWLRQ RI WKH JHQ�

HUDWHG $XWKHQWLFDWLRQ FRGHV�

� 7UXVW)DFWRU $JHQW� LV D IUHH $SSOLFDWLRQ DYDLODEOH IRU ERWK $QGURLG DQG L26 GHYLFHV WR EH XVHG

E\ WKH %DQN·V &OLHQWV

��
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7KLV SURYLGHV D PHFKDQLVP WKDW DOORZV 8VHUV WR DXWKRUL]H GLIIHUHQW WUDQVDFWLRQV LQ WKH +RPH�%DQN�

KDYLQJ IXOO NQRZOHGJH RI WKHLU SDUDPHWHUV DQG D 5LVN $QDO\VLV RI WKHLU H[HFXWLRQ WKDW FDQ EH FODVVLILHG DV

/RZ� 0HGLXP DQG +LJK� 7KH FODVVLILFDWLRQ FDQ EH EDVHG RQ VHYHUDO SDUDPHWHUV VXFK DV WKH IUHTXHQF\ RI

WUDQVDFWLRQ PDGH WR D FHUWDLQ GHVWLQDWLRQ� WKH ORFDOL]DWLRQ IURP ZKHUH LW·V EHHQ UHTXHVWHG DQG KRZ PXFK

PRQH\ ZLOO EH VHQW� DV GHSLFWHG E\ WKH )LJXUH ��

����� 7UXVW)DFWRU &RQILJXUDWLRQ

7KH 7UXVW)DFWRU $XWKHQWLFDWLRQ 6HUYLFH LV SDVVLYH WR GLIIHUHQW FRQILJXUDWLRQV� ZKHWKHU &ORXG EDVHG RU RQ

%DQN ,QVWLWXWLRQ·V RZQ VHUYLFH� 7KLV ZD\� WKH %DQN FDQ RSW RXW E\ XVLQJ WKH 6HUYLFH FRPSOHWHO\ DOORFDWHG

RQ 6HFXULW\6LGH·V 6HUYLFHV RU ,QWHUQDOO\ DQG KDYH IXOO FRQWURO RQ WKH SODWIRUP�

7KH GLDJUDP GHSLFWHG )LJXUH � GLVSOD\V RQH SRVVLEOH FRQILJXUDWLRQ ZKHUH 7UXVW)DFWRU KDV EHHQ IXOO\

LQWHJUDWHG RQ WKH %DQN·V ,QWHUQDO 6HUYLFHV� %\ FKRRVLQJ WKLV FRQILJXUDWLRQ WKH %DQN ,QVWLWXWLRQ LV DOVR DEOH

WR FXVWRPL]H WKH 7UXVW)DFWRU $JHQW $SSOLFDWLRQ DQG GLVWULEXWH LW DV WKHLU RZQ�

)LJXUH �� 7UXVW)DFWRU 2YHUDOO &RQILJXUDWLRQ

��
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%HVLGHV WKH $UFKLWHFWXUDO FRQILJXUDWLRQ� WKH 'LDJUDP DOVR GHSLFWV WKH RYHUDOO RSHUDWLRQ VWHSV RI 7UXVW�

)DFWRU� ZKHUH D &OLHQW ��� DFFHVVHV WKH )URQWHQG $SSOLFDWLRQ DQG UHTXHVWV D 7UDQVDFWLRQ ���� 7KH 7UDQV�

DFWLRQ UHTXHVW LV UHFHLYHG RQ WKH %DFNHQG 6HUYLFHV WKURXJK D 0LGGOHZDUH ZKLFK YHULILHV WKH $XWKHQWLFDWLRQ

PHFKDQLVP VHW IRU WUDQVDFWLRQ� ,I WKH FRQILJXUHG PHFKDQLVP LV VHW WR EH 7UXVW)DFWRU WKHQ WKH UHTXHVW

LV IRUZDUGHG WR 7UXVW)DFWRU $XWKHQWLFDWLRQ 6HUYLFHV ��� WKDW VKRXOG ILUH D 3XVK QRWLILFDWLRQ RQ WKH GHYLFH

ZLWK DVVRFLDWHG FRQWUDFW RQ 7UXVW)DFWRU $JHQW $SSOLFDWLRQ� 7KH 8VHU FDQ XVH WKH $SSOLFDWLRQ WR DSSURYH

RU UHMHFW WKH WUDQVDFWLRQ � ZH ZLOO FRYHU WKLV VWHS RQ IXWXUH FKDSWHUV�

����� 7UXVW)DFWRU $JHQW 2SHUDWLRQ )ORZ

$V ZH KDYH PHQWLRQHG HDUOLHU ZKHQ ZH ILUVW LQWURGXFHG WKH 7UXVW)DFWRU 6HUYLFH·V OD\HUV� WKH $JHQW LV DQ

$SSOLFDWLRQ DYDLODEOH IRU ERWK $QGURLG DQG L26� FRPSOHWHO\ IUHH IRU WKH %DQN ,QVWLWXWLRQ·V &OLHQW�

7KLV $SSOLFDWLRQ ZRUNV OLNH D FU\SWRJUDSKLF 6RIWZDUH 7RNHQ RQ VXSSRUWHG +RPH�%DQNLQJ $SSOLFDWLRQV�

7KH 8VHU FDQ DXWKRUL]H RQH RU PRUH $JHQWV IRU 7UDQVDFWLRQ DSSURYDO DQG $XWKHQWLFDWLRQ�

)LJXUH �� ([DPSOH )XQG 7UDQVDFWLRQ $SSURYDO ZLWK 5LVN $QDO\VLV

2QFH WKH 9DOLGDWLRQ PHFKDQLVP LV LQWHJUDWHG LQ WKH $SS DQG DIWHU WKH +RPH�%DQN &OLHQW KDV VXF�

FHVVIXOO\ DVVRFLDWHG WKHLU FRQWUDFW ZLWK 7UXVW)DFWRU� HYHU\ WLPH D 7UDQVDFWLRQ WKDW XVHV WKLV $XWKHQWLFDWLRQ

PHFKDQLVP LV UHTXHVWHG D 3XVK 1RWLILFDWLRQ LV VHQW WR WKH DVVRFLDWHG 0RELOH 'HYLFHV

,Q RUGHU WR SURFHHG ZLWK WKH 7UDQVDFWLRQ� RQ L26 WKH 8VHU VKRXOG RSHQ 7UXVW)DFWRU DQG� DV GHSLFWHG

E\ )LJXUH �� WKH $JHQW ZLOO GLVSOD\ HYHU\ 7UDQVDFWLRQ GHWDLOV IRU DSSURYDO� VXFK DV 'HVWLQDWLRQ 5HIHUHQFH�

��
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DPRXQW� GDWH�WLPH DQG� LQ VRPH FDVHV� RWKHU SURSHUWLHV VXFK DV ORFDWLRQ ZKHUH WKH 7UDQVDFWLRQ KDV EHHQ

UHTXHVWHG� 7KHVH SDUDPHWHUV ZLOO EH XVHG WR DVVHV WKH OHYHO RI 5LVN DVVRFLDWHG ZLWK WKH H[HFXWLRQ RI

7UDQVDFWLRQ�

7KH DIRUHPHQWLRQHG VWHSV KDYH EHHQ WUDQVODWHG WR D 6HTXHQFH 80/ 'LDJUDP GHSLFWHG E\ )LJXUH �

IRU D EHWWHU XQGHUVWDQGLQJ�

8VHU +RPH�%DQN %DFNHQG 7UXVW)DFWRU $JHQW

)LOOV 7UDQVDFWLRQ 'HWDLOV
5HTXHVWV &RQILUPDWLRQ

&RQILUPV 7UDQVDFWLRQ 'DWD
5HTXHVWV 7UDQVDFWLRQ

6HQGV 3XVK 1RWLILFDWLRQV ZLWK 7UDQVDFWLRQ 'HWDLOV
5HTXHVWV $SSURYDO

$SSURYHPHQW 6WDWXV
&XVWRPHU $SSURYDO

([HFXWHV 7UDQVDFWLRQ

5HVXOW
([HFXWLRQ 5HVXOW

2.

)LJXUH �� )XQG 7UDQVDFWLRQ $SSURYDO )ORZ

��� 6XPPDU\

:LWKLQ WKH 6WDWH RI $UW FKDSWHU� ZH VWDUWHG E\ H[SRVLQJ WKH PDLQ JRDO RI WKLV 'LVVHUWDWLRQ� ZKLFK LV LQWH�

JUDWLQJ D 7UXVW)DFWRU DXWKHQWLFDWLRQ OD\HU RQ WKH FOLHQW VLGH $SSOLFDWLRQ� :LWK WKDW LQ PLQG� ZH VWDUWHG

E\ UHYLVLQJ WKH H[LVWLQJ W\SHV RI $XWKHQWLFDWLRQ 0HFKDQLVPV� ZKLFK FDQ EH GLYLGHG LQWR WKH FDWHJRULHV RI

6LPSOH DQG 7ZR )DFWRU $XWKHQWLFDWLRQ�

6LQFH 7UXVW)DFWRU IDOOV ZLWKLQ WKH 7ZR )DFWRU $XWKHQWLFDWLRQ DQG KDV EHHQ FRQFHLYHG WR +RPH %DQNLQJ�

ZH KDYH IRFXVHG RXUVHOYHV RQ H[LVWLQJ DXWKHQWLFDWLRQ VROXWLRQV XVHG ZLWKLQ WKHVH SODWIRUPV� SLQSRLQWLQJ

WKHLU GLIIHUHQFHV� DGYDQWDJHV DQG DOVR DV WKHLU GLVDGYDQWDJHV RU YXOQHUDELOLWLHV�

7R FORVH WKLV FKDSWHU� ZH KDYH DOVR LQWURGXFHG 7UXVW)DFWRU DV DQ DXWKHQWLFDWLRQ VHUYLFH DQG DQ

RYHUYLHZ RI KRZ LW FDQ EH DSSOLHG DQG XVHG XQGHU D +RPH�%DQN SODWIRUP�

6LQFH WKLV LPSOHPHQWDWLRQ ZLOO EH GRQH RQ WKH L26 $SSOLFDWLRQ� RXU JRDO IRU WKH FKDSWHU WKDW IROORZV LV

WR GLVFXVV DERXW 0RELOH 'HYHORSPHQW 3DUDGLJPV DQG GRFXPHQW KRZ L26 $SSOLFDWLRQV FDQ EH EXLOW�

��
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0RELOH 'HYHORSPHQW 3DUDGLJPV

:KHQ WKH ILUVW L3KRQH ZDV DQQRXQFHG� EDFN WR -DQXDU\ ����� LW ZDV D VLPSOH PRELOH SKRQH ZLWK D IHZ

H[WUD IHDWXUHV� VXFK DV D PHGLD SOD\HU IRU PXVLF� YLGHRV DQG LPDJHV� WKH SRVVLELOLW\ RI VXUILQJ WKH ZHE

WKURXJK $SSOH·V IODJVKLS 6RIWZDUH FDOOHG 6DIDUL DQG WKH DELOLW\ WR IHWFK DQG VHQG (�PDLOV� RQ ��� LQFKHV

PXOWL�WRXFK VFUHHQ�

$ \HDU DIWHU WKH ODXQFK RI WKLV GHYLFH WKDW UHYROXWLRQL]HG WKH LQGXVWU\ RI PRELOH FRPSXWLQJ� $SSOH

UHFRJQL]LQJ LWV SRWHQWLDO DQG LQ RUGHU WR H[WHQG LWV IHDWXUHV� LQWURGXFHG WKH $SS 6WRUH DQG D VHW RI 6'.

WRROV VR GHYHORSHUV FRXOG FUHDWH $SSOLFDWLRQV DQG GLVWULEXWH WKHP WR SRWHQWLDO XVHUV YLD WKLV VHUYLFH�

$V WLPH ZHQW E\� 6RIWZDUH 'HYHORSPHQW KDV EHHQ LQQRYDWLQJ DQG QHZ WHFKQRORJLHV HPHUJHG� VXFK DV

QHZ PHWKRGV DQG $SSOLFDWLRQ 'HYHORSPHQW 3DUDGLJPV� PDNLQJ WKH GHYHORSPHQW SURFHVV HDVLHU DQG OHVV

WLPH FRQVXPLQJ� UHJDUGOHVV RI LWV WDUJHW HQYLURQPHQW�

2Q WKH IROORZLQJ FKDSWHUV� ZH ZLOO GLVFXVV WKHVH 0RELOH $SSOLFDWLRQ 'HYHORSPHQW 3DUDGLJPV � VXFK DV

3URJUHVVLYH :HE $SSOLFDWLRQV� &URVV�3ODWIRUPV $SSOLFDWLRQV DQG� DW ODVW� 1DWLYH $SSOLFDWLRQV � SLQSRLQWLQJ

WKHLU DGYDQWDJHV DQG GLVDGYDQWDJHV ZKHQ LW FRPHV WR L26 DQG L3DG26 GHYHORSPHQW�

��� 3URJUHVVLYH :HE $SSOLFDWLRQ

3URJUHVVLYH :HE 'HYHORSPHQW� ZKLFK LV DOVR NQRZQ E\ WKH DEEUHYLDWLRQ 3:$� LV D PRELOH GHYHORSPHQW

SDUDGLJP ZKLFK GLVWLQJXLVKHV LWVHOI IURP WKH RWKHUV GXH WR WKH IDFW RI WKHLU VLPSOLFLW\ DQG KDYLQJ WKH

FDSDELOLW\ RI EHLQJ DFFHVVHG E\ DQ\ W\SH RI GHYLFHV� UHJDUGOHVV RI WKH 2SHUDWLQJ 6\VWHP� YLD D :HE %URZVHU

RU D :HE9LHZ HPEHGGHG RQ D 1DWLYH $SSOLFDWLRQ�

7KDW EHLQJ VDLG� 3:$ DUH FRQVLGHUHG VPDOO DSSOLFDWLRQV EDVHG RQ :HE 7HFKQRORJLHV� FRPELQLQJ D

PDUNXS ODQJXDJH� VXFK DV +70/� WR VWUXFWXUH WKH VNHOHWRQ DQG UHSUHVHQW LQIRUPDWLRQ� D &DVFDGLQJ

6W\OHVKHHW �DOVR NQRZQ DV &66� IRU GHVLJQLQJ SXUSRVHV DQG D SURJUDPPLQJ ODQJXDJH OLNH -DYD6FULSW �

RU DV LQ PRUH PRGHUQ IUDPHZRUNV VXFK DV 5HDFW� 9XH RU $QJXODU� LWV VXSHU�VHW FDOOHG 7\SH6FULSW� ,Q

WKH )LJXUH �� ZH GLVSOD\ DQ H[DPSOH RQ KRZ D 1HZV 3URJUHVVLYH :HE $SSOLFDWLRQ ORRNV OLNH WKURXJK WKH

%URZVHU� ERWK RQ WKH L3KRQH �RQ WKH OHIW� DQG RQ $QGURLG �RQ WKH ULJKW��

��
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)LJXUH ��� 3URJUHVVLYH :HE $SSOLFDWLRQ ([DPSOH

,Q WKH HDUO\ GD\V� WKLV W\SH RI DSSOLFDWLRQ SURYHG WR EH TXLWH OLPLWHG RQ PRELOH GHYLFHV E\ ODFNLQJ VLPSOH

IHDWXUHV 1DWLYH $SSOLFDWLRQV KDG WR RIIHU� VXFK DV WKH DELOLW\ WR UHFHLYH 3XVK QRWLILFDWLRQV� VDYH FRQWHQW IRU

RIIOLQH DFFHVV DQG� IRU H[DPSOH� ZKHQ LW FRPHV WR L26 XVHUV� WKH\ ZHUH QRW DEOH WR VDYH WKH $SSOLFDWLRQ

RQ WKH +RPH�6FUHHQ IRU D HYHQWXDO TXLFN DFFHVV� +RZHYHU� VRPH RI WKHVH LVVXHV KDYH EHHQ DGGUHVVHG

ZLWK WKH UHOHDVH RI QHZ PDMRU 2SHUDWLQJ 6\VWHPV >��@�

,Q VSLWH RI WKHVH $SSOLFDWLRQV EHLQJ EXLOW XSRQ :HE WHFKQRORJLHV� QRW DOO :HE 6LWHV WKDW KDYH WKH

IHDWXUHV GHVFULEHG DERYH FDQ EH FRQVLGHUHG 3:$� )RU WKLV WR KDSSHQ� WKHVH :HE EDVHG $SSOLFDWLRQ PXVW

VXSSRUW WKH IROORZLQJ NH\ IHDWXUHV�

� 6HFXUH &RQWH[WV� WKH :HE�EDVHG $SS PXVW EH GLVWULEXWHG WR WKH HQG�FOLHQW RYHU D VHFXUH QHWZRUN�

DVVXUHG E\ SURWRFROV VXFK DV 7/6 RU 66/� ,Q VRPH FDVHV� 3:$ IHDWXUHV VXFK DV JHRORFDWLRQ DQG D

IHZ 6HUYLFH :RUNHUV ZLOO RQO\ EH DYDLODEOH E\ DVVXULQJ WKLV IHDWXUH�

� 6HUYLFH :RUNHUV� D VFULSW WKDW SHUIRUPV QHWZRUN LQWHUFHSWLRQV DQG %URZVHU FDFKH FRQWURO� %\

XVLQJ 6HUYLFH :RUNHUV RQH FDQ� IRU H[DPSOH� VWRUH FRQWHQW IRU D RIIOLQH DFFHVV�

� 0DQLIHVW� LW·V D -621 FRQILJXUDWLRQ ILOH ZKLFK VSHFLILHV KRZ DQ $SS VKRXOG EH SUHVHQWHG WR WKH

HQG�XVHU DQG DOORZV LW WR EH GLVFRYHUDEOH RYHU WKH :HE� ,Q WKH IROORZLQJ FRGH H[FHUSW ZH FDQ VHH

VRPH RI WKH PRVW FRPPRQ SURSHUWLHV RI D 0DQLIHVW FRQILJXUDWLRQ ILOH�

��
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/LVWLQJ �� 0DQLIHVW &RQILJXUDWLRQ 3URSHUWLHV

$V LW KDV EHHQ VWDWHG� WKH OLPLWDWLRQ WR FHUWDLQ 3:$ IHDWXUHV KDYH RQO\ EHHQ DGGUHVVHG LQ ����� ZLWK

WKH UHOHDVH RI L26 ����� DOORZLQJ IHDWXUHV VXFK DV JHRORFDWLRQ EDVHG RQ L3KRQH $3,� DFFHVV WR FHUWDLQ

VHQVRUV VXFK DV 0DJQHWRPHWHU� $FFHOHURPHWHU DQG *\URVFRSH� FDPHUD DQG DXGLR RXWSXW DV DOVR DFFHVV

WR WKHLU RZQ SD\PHQW PHWKRG� WKH $SSOH 3D\� OLPLWLQJ RWKHU IHDWXUHV IRU 1DWLYH $SSOLFDWLRQV�

7KH PRUH LQWHUHVWLQJ IHDWXUHV WKDW KDYH EHHQ OLPLWHG RQ L26 E\ WKLV W\SH RI $SSOLFDWLRQV DUH WKH DELOLW\ WR

VWRUH FRQWHQW IRU RIIOLQH DFFHVV� ZKLFK LV FXUUHQWO\ OLPLWHG E\ D PD[LPXP RI ��0E VWRUDJH� DQG WKH DELOLW\

WR UHFHLYH 3XVK 1RWLILFDWLRQV� 6HFXULW\�ZLVH� VRPH $3, KDYH EHHQ VWULFWO\ OLPLWHG WR 1DWLYH $SSOLFDWLRQV

VXFK DV 7RXFK ,' DQG )DFH ,' >��@�

7R VXP XS DQG GHVSLWH DOO WKH OLPLWDWLRQV H[SRVHG� WKH IDFW 3:$ EHQHILWV IURP :HE WHFKQRORJLHV� LW

EHFRPHV HDVLHU WR GHYHORS DSSV FRPSDUHG WR 1DWLYH VROXWLRQV� :LWK 3:$ UXQQLQJ RQ WKH %URZVHU� LW·V

DOVR HDV\ WR GHYHORS DQ DSS WDUJHWLQJ PXOWLSOH GHYLFHV UDWKHU WKDQ L26 DOO DORQH� PDNLQJ LW FKHDSHU DQG

HDVLHU WR PDLQWDLQ� +RZHYHU� LI ZH ZDQW WR GHYHORS DQ $SS WKDW UHOLHV D ORW RI +DUGZDUH RU RWKHU 2SHUDWLQJ

6\VWHPV FRUH IHDWXUHV � VXFK DV 3XVK 1RWLILFDWLRQV � DQG EXLOG JUHDW 8VHU ([SHULHQFH >��@� LW PLJKW EH

ZLVH WR UHMHFW WKLV GHYHORSPHQW SDUDGLJP�

��� &URVV�3ODWIRUP $SSOLFDWLRQ

$SSOLFDWLRQV GHYHORSHG YLD &URVV�3ODWIRUP SDUDGLJP DUH HDVLHU WR GHYHORS WKDQ 1DWLYH $SSOLFDWLRQV DQG

EHFDXVH PRVW RI WKHLU FRGH FDQ EH VKDUHG DFURVV GHYLFHV >��@ ZLWK GLIIHUHQW 2SHUDWLQJ 6\VWHPV�

$QRWKHU JRRG UHDVRQ ZK\ D FRPSDQ\ VKRXOG PDNH WKH VZLWFK WR D &URVV�3ODWIRUP 'HYHORSPHQW LV

WKH FRVW DVVRFLDWHG ZLWK LW ZKHQ LW FRPHV WR UHTXLUHG KXPDQ UHVRXUFHV IRU GHYHORSLQJ DQG PDLQWDLQLQJ

WKH $SSOLFDWLRQ� VLQFH WKHUH LV QR QHHG LQ GHYHORSLQJ WZR VWDQGDORQH $SSOLFDWLRQV WDUJHWHG WR GHYLFHV ZLWK

GLIIHUHQW 2SHUDWLQJ 6\VWHPV� 0RUHRYHU� WKH HIIRUW LQ 4XDOLW\ $VVXUDQFH � DOVR NQRZQ DV 7HVWLQJ � FDQ DOVR

EH UHGXFHG VLQFH WKHUH ZLOO EH D VLQJOH $SSOLFDWLRQ WR WHVW >��@�

'HVSLWH WKH KLJK SRWHQWLDOV RI WKH &URVV�3ODWIRUP 'HYHORSPHQW 3DUDGLJP DQG UHGXFHG FRVWV RI GHYHO�

RSPHQW� WKHUH DUH D IHZ GUDZEDFNV DVVRFLDWHG ZLWK WKLV GHYHORSPHQW SDUDGLJP�

��
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7R QDPH D IHZ� VRPH RI DYDLODEOH IUDPHZRUNV DQG WHFKQRORJLHV KDYH \HW OLPLWHG DFFHVV WR FHUWDLQ

GHYLFH $3, DQG WKH 8VHU ,QWHUIDFH PLJKW QRW EH FRPSOLDQW DFURVV RWKHU 2SHUDWLQJ 6\VWHP FRPSRQHQWV�

$QRWKHU LPSRUWDQW DVSHFW WKDW VKRXOG EH WDNHQ LQWR DFFRXQW ZKHQ GHYHORSLQJ DQ DSS LV WKDW WKLUG�SDUW\

IUDPHZRUNV DUH QRW IUHH RI EXJV� WKHUH PD\ EH KDUGZDUH FRPSDWLELOLW\ LVVXHV DV SHUIRUPDQFH JOLWFKHV WKDW

FDQ GHILQLWHO\ LPSDFW WKH $SSOLFDWLRQ 8VHU ([SHULHQFH >��@�

(YHQ WKRXJK &URVV�3ODWIRUP 'HYHORSPHQW WULHV WR HOLPLQDWH WKH QHHG RI ZULWLQJ FRGH LQ GLIIHUHQW ODQ�

JXDJHV DQG WHFKQRORJLHV� LQ RUGHU IRU WKHVH DSSOLFDWLRQV WR UXQ RQ GLIIHUHQW 2SHUDWLQJ 6\VWHPV� WKH IUDPH�

ZRUN DFWV DV D OD\HU RQ WRS RI 1DWLYH 7HFKQRORJLHV IRXQGDWLRQV� )RU H[DPSOH� 8VHU ,QWHUIDFHV DUH LPSOH�

PHQWHG DV D :HE 3DJH >��@� DOWKRXJK LW LV SUHVHQWHG WR WKH HQG�XVHU YLD D 1DWLYH $SSOLFDWLRQ E\ UHO\LQJ

RQ WKH :HE9LHZ FRPSRQHQW�

,Q RUGHU WR EHWWHU LQWURGXFH WKHVH WHFKQRORJLHV� ZH KDYH VHOHFWHG VRPH RI WKH PRVW XVHG IUDPHZRUNV�

DFFRUGLQJ WR D VWXG\ FRQGXFWHG E\ 6WDFNRYHUIORZ LQ ���� DERXW WKH µ0RVW 3RSXODU 7HFKQRORJLHVµ� DPRQJ

3URIHVVLRQDO 'HYHORSHUV� DQG FURVVHG LQIRUPDWLRQ RQ WKHLU UHVSHFWLYH GRFXPHQWDWLRQ DQG DUWLFOHV� 2Q WKH

IROORZLQJ VXE�FKDSWHUV� ZH ZLOO GLVFXVV DERXW 5HDFW 1DWLYH� &RUGRYD DQG )OXWWHU�

����� 5HDFW 1DWLYH

5HDFW 1DWLYH LV DQ RSHQ�VRXUFH IUDPHZRUN FUHDWHG DQG PDLQWDLQHG E\ )DFHERRN� WKDW DLPV WR FRPELQH

WKH EHVW SDUWV RI QDWLYH GHYHORSPHQW ZLWK FRUH 5HDFW IHDWXUHV >��@ DQG WKHUHIRUH UHGXFH WKH FRVWV RI

GHYHORSPHQW� (YHQ WKRXJK WKH IUDPHZRUN LV EXLOW DQG PRUH FRPPRQO\ XVHG YLD -DYD6FULSW� LW LV DOVR

IOH[LEOH HQRXJK WR EH LQWHJUDWHG RQ H[LVWLQJ DSSOLFDWLRQV EXLOW ZLWK -DYD� 2EMHFWLYH�& RU 6ZLIW�

7KLV LV D ZLGHO\ XVHG IUDPHZRUN LQ WKH LQGXVWU\ E\ $SSOLFDWLRQV VXFK DV )DFHERRN� ,QVWDJUDP� 1HWIOL[�

7KH 1HZ <RUN 7LPHV DQG PDQ\ RWKHU FRPSDQLHV �� $OVR DPRQJ 3URIHVVLRQDO 'HYHORSHUV� DFFRUGLQJO\ WR

6WDFNRYHUIORZ� LW LV XVHG E\ ����� RXW RI WKH ����� GHYHORSHUV ZKR KDYH DQVZHUHG WKH VXUYH\�

6LQFH 5HDFW 1DWLYH LV &URVV�3ODWIRUP IUDPHZRUN� LQ RUGHU IRU DQ $SSOLFDWLRQ EXLOW XSRQ WKLV IUDPHZRUN

WR UXQ� VWLOO QHHGV VRPH IRXQGDWLRQ OD\HU RI RIILFLDOO\ VXSSRUWHG WHFKQRORJLHV� 7KHUHIRUH� WKH )LJXUH ��

GHSLFWV WKH FRUH DUFKLWHFWXUH XVHG LQ 5HDFW 1DWLYH� ZKHUH WZR EULGJHV RQ HDFK VLGH DFW DV D FRPPXQLFDWLRQ

OD\HU EHWZHHQ QDWLYH DQG -DYD6FULSW FRPSRQHQWV >��@�

�0RVW 3RSXODU 7HFKQRORJLHV� KWWSV���LQVLJKWV�VWDFNRYHUIORZ�FRP�VXUYH\������PRVW�SRSXODU�WHFKQRORJLHV
��� )DPRXV $SSV 8VLQJ 5HDFW-6 1RZDGD\V� KWWSV���EUDLQKXE�HX�EORJ����IDPRXV�DSSV�XVLQJ�UHDFWMV�QRZDGD\V�

��
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)LJXUH ��� 5HDFW 1DWLYH $UFKLWHFWXUH >��@

&KRRVLQJ 5HDFW 1DWLYH KDV PDQ\ DGYDQWDJHV� VXFK DV VSHHG RI GHYHORSPHQW IRU PXOWLSOH SODWIRUPV

ZLWK VKDUHDEOH FRGH DPRQJ WKHP� D VLPSOLILHG 8, DQG D ODUJH GHYHORSHU FRPPXQLW\� %\ XVLQJ WKLV IUDPH�

ZRUN WHDP VL]HV FDQ DOVR EH UHGXFHG� KDYLQJ QR LPSDFW ZKDWVRHYHU RQ ORZ EXGJHW SURMHFWV�

$OWKRXJK RQH VKRXOG WDNH LQWR FRQVLGHUDWLRQ WKDW 5HDFW 1DWLYH LV D QHZ WHFKQRORJ\ ZKLFK LV VWLOO XQGHU

GHYHORSPHQW� VR FRPSDWLELOLW\ LVVXHV DUH VWLOO EHLQJ IRXQG DQG XSGDWHV EHLQJ UHOHDVHG IUHTXHQWO\ WR SDWFK

WKHP� ,W DOVR ODFNV RQ EDVLF IHDWXUHV VXFK DV SXVK QRWLILFDWLRQV >��@ UHTXLULQJ GHYHORSHUV WR LPSOHPHQW

WKHP XVLQJ RIILFLDOO\ VXSSRUWHG 1DWLYH WHFKQRORJLHV�

����� &RUGRYD

7KLV IUDPHZRUN ZDV FRQFHLYHG E\ VHYHUDO HQJLQHHUV IURP 1LWREL� D FRPSDQ\ GHGLFDWHG WR WKH :HE 'HYHO�

RSPHQW� GXULQJ DQ HYHQW DERXW L3KRQH GHYHORSPHQW KRVWHG E\ $GREH LQ 6DQ )UDQFLVFR >��@� VKRUWO\ DIWHU

WKH LQWURGXFWLRQ RI WKH VHFRQG YHUVLRQ L3KRQH LQ �����

$ 7HFKQRORJ\ FDOOHG 8,:HE9LHZ ZKLFK DOORZHG GHYHORSHUV WR ORDG :HE UHVRXUFHV RQWR D QDWLYH DS�

SOLFDWLRQ KDV EHHQ H[SORUHG ZLWK WKH SXUSRVH WR LQYHVWLJDWH KRZ DQ :HE $SSOLFDWLRQ� RU 3URJUHVVLYH :HE

$SSOLFDWLRQ� FRXOG UXQ QDWLYHO\ ZLWKRXW SXWWLQJ H[WUD HIIRUW RQ OHDUQLQJ WKH 1DWLYH 7HFKQRORJLHV� 7KLV H[SHU�

LPHQW KDV EHHQ VXFFHVVIXOO\ DFFRPSOLVKHG DQG JDYH RULJLQ WR D SURMHFW FDOOHG 3KRQH*DS ZKLFK� ODWHU LQ

��
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����� ZDV ERXJKW E\ $GREH ZKR KDV GRQDWHG LWV IUDPHZRUN WR $SDFKH )RXQGDWLRQ� 7KH ODWWHU KDV WKHQ

GHFLGHG WR UHQDPH WKH SURMHFW WR &RUGRYD�

5LJKW QRZ� WKLV LV DQ RSHQ�VRXUFH IUDPHZRUN WKDW IROORZV WKH RULJLQDO SULQFLSOHV� KRZHYHU LW LV QRZ

VXSSRUWHG E\ D ZLGH�UDQJH RI GHYLFHV UXQQLQJ GLIIHUHQW 2SHUDWLQJ 6\VWHPV � L3KRQH� $QGURLG DQG :LQGRZV

3KRQH� 7KLV IUDPHZRUN DOVR DOORZV PRGHUQ ZHE GHYHORSPHQW WHFKQRORJLHV� VXFK DV +70/�� &66� DQG

-DYD6FULSW� IRU D &URVV�3ODWIRUP GHYHORSPHQW�

7KH $UFKLWHFWXUH RI WKLV IUDPHZRUNV UHPDLQV OR\DO WR LWV RULJLQDO� ZKHUH WKH 8VHU ,QWHUIDFH FRPSRQHQWV

DUH LPSOHPHQWHG E\ D :HE9LHZ DQG D OD\HU RI &RUGRYD 3OXJLQV ZKLFK QRZ DOORZV WR LQWHUDFW ZLWK D VHW

RI $3, DQG 1DWLYH FRPSRQHQWV � VXFK DV EDWWHU\� FDPHUD� JHRORFDWLRQ VHUYLFHV� ILOH PDQDJHPHQW� DPRQJ

RWKHUV� 7KH )LJXUH �� JLYHV D UHSUHVHQWDWLRQ RI &RUGRYD·V &RUH $UFKLWHFWXUH�

)LJXUH ��� &RUGRYD·V &RUH $UFKLWHFWXUH >��@

$FFRUGLQJO\ WR WKH RIILFLDO IUDPHZRUN GRFXPHQWDWLRQ� LWV XVDJH LV KLJKO\ UHFRPPHQGHG ZKHQ GHYHO�

RSHUV QHHG WR GHSOR\ DQ H[LVWLQJ :HE UHVRXUFHV �DV IRU H[DPSOH D IXOO\ RSHUDWLRQDO 3URJUHVVLYH :HE

$SSOLFDWLRQ� WR EH GLVWULEXWHG RQ D 1DWLYH $SSOLFDWLRQ >��@� RU ZKHQ WKHUH LV WKH QHHG WR FUHDWH D PL[WXUH

EHWZHHQ 1DWLYH $SSOLFDWLRQ FRPSRQHQWV ZLWK :HE9LHZ FRPSRQHQWV�

+RZHYHU� DQG GHVSLWH WKH PDWXULW\ DQG ZLGH H[LVWHQFH RI SOXJLQV� &RUGRYD DOVR IHDWXUHV VRPH OLPL�

WDWLRQV GXH WR WKH WHFKQRORJ\ LW LV EDVHG RQ� WKH :HE9LHZ� ZKLFK FRPSDUHG WR RWKHU WHFKQRORJLHV� DQG

QDWLYH FRPSRQHQWV� KDV D VORZHU SHUIRUPDQFH DQG LW FDQ EH IXUWKHU DJJUDYDWHG LI WKH DSSOLFDWLRQ LQFOXGHV

JUDSKLFV DQG VRPH DQLPDWLRQV� $QRWKHU PDMRU GRZQVLGH LPSRUWDQW WR PHQWLRQ LV WKDW MXVW OLNH RWKHU QRQ�

QDWLYH RSHQ�VRXUFH IUDPHZRUNV� GRFXPHQWDWLRQ PLJKW ODFN LQ TXDOLW\ DQG SOXJLQV PLJKW KDYH EXJV ZKLFK

DIIHFW FRUUHFW EHKDYLRU DFURVV GLIIHUHQW YHUVLRQV RI WKH 2SHUDWLQJ 6\VWHPV >��@

��
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����� ;DPDULQ

;DPDULQ LV RQH RI WKH ROGHVW DQG PRVW XVHG IUDPHZRUNV RQ &URVV�3ODWIRUP 'HYHORSPHQW� 7KLV IUDPHZRUN

KDV VWDUWHG DV D SURMHFW IURP WKH VHOI QDPHG FRPSDQ\ EDFN LQ ����� DQG ZDV UHFHQWO\ ERXJKW E\ 0LFURVRIW

LQ ���� ZKR PHUJHG LW RQ WKH VHUYLFHV SDFN VKLSSHG ZLWK 9LVXDO 6WXGLR >��@�

$SSOLFDWLRQV WKDW DUH GHYHORSHG XVLQJ ;DPDULQ� LQ FRQWUDVW RI WKH RWKHU WHFKQRORJLHV ZH KDYH PHQ�

WLRQHG EHIRUH� GR QRW UHO\ RQ :HE WHFKQRORJLHV WR EH LPSOHPHQWHG� 7KXV� ;DPDULQ XVHV 0LFURVRIW·V RZQ

SURJUDPPLQJ ODQJXDJH &� DQG ;$0/ 0DUNXS /DQJXDJH� %\ XVLQJ WKHVH WHFKQRORJLHV� 0LFURVRIW HPSKD�

VL]HV RQ LWV GRFXPHQWDWLRQ WKDW GHYHORSHUV DUH DEOH� LQ PRVW FDVHV� WR VKDUH ��� RI WKH ZULWWHQ EXVLQHVV

ORJLF DQG ��� RI 8, &RPSRQHQWV DFURVV RWKHU SODWIRUPV >��@ LQ WKH PDUNHW � $QGURLG DQG L26� 7KH )LJXUH

��� REWDLQHG IURP ;DPDULQ·V RIILFLDO GRFXPHQWDWLRQ� 0LFURVRIW UHSUHVHQWV KRZ WKH KLJK OHYHO DUFKLWHFWXUH

FRPPXQLFDWHV ZLWK WKH UHVSHFWLYH VXSSRUWHG QDWLYH WHFKQRORJLHV� 2EMHFWLYH�& �L26� DQG -DYD �$QGURLG��

)LJXUH ��� ;DPDULQ·V &RUH $UFKLWHFWXUH >��@

%HVLGHV WKH JUHDW DPRXQW RI VKDUHDEOH FRGH� DQRWKHU JUHDW DGYDQWDJH IRU XVLQJ ;DPDULQ IRU &URVV�

3ODWIRUP 'HYHORSPHQW� LV WKH IDFW LW VXSSRUWV D ZLGH UDQJH RI 2SHUDWLQJ 6\VWHP YHUVLRQV� VWDUWLQJ IURP

L26 � >��@� ZKHQ PRVW RI &URVV�3ODWIRUP WHFKQRORJLHV UHTXLUH L26 �� RU ODWHU�

7KLV WHFKQRORJ\ VHHPV OLNH D JUHDW FDQGLGDWH IRU &URVV�3ODWIRUP GHYHORSPHQW� KRZHYHU 0LFURVRIW KDV

DQQRXQFHG LW KDV D IHZ WHFKQRORJLFDO OLPLWDWLRQV LPSRVHG E\ L26 DUFKLWHFWXUH DQG QDWLYH SURJUDPPLQJ

ODQJXDJH >��@� %HVLGHV WKHVH OLPLWDWLRQV� 0LFURVRIW KDV DOVR FODLPHG GXULQJ DQ HYHQW WKDW ;DPDULQ ZLOO

EHFRPH GHSUHFDWHG DQG D QHZ GHYHORSPHQW IUDPHZRUN ZLOO EH LQWURGXFHG RQ �1(7 DV D UHSODFHPHQW

FDOOHG �1(7 0XOWL�3ODWIRUP $33 8, >�@� ZKLFK PLJKW HYHQWXDOO\ UHTXLUH 6RIWZDUH 'HYHORSHUV WR WUDQVLWLRQ

WKHLU DSSV WR WKLV QHZ IUDPHZRUN�

$W ODVW� GUDZEDFNV VXFK DV ;DPDULQ EHLQJ FKDUJHG IRU 3URIHVVLRQDO DQG (QWHUSULVH XVDJH� OLPLWHG

DFFHVV WR RSHQ�VRXUFH OLEUDULHV DQG WKH UHTXLUHG VL]H IRU VLPSOH DSSOLFDWLRQV� WKHUH PD\ EH HQRXJK UHDVRQV

IRU D GHYHORSHU GLVFDUG WKLV IUDPHZRUN RQ FHUWDLQ SURMHFWV�

��
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����� )OXWWHU

)OXWWHU LV RQH RI WKH \RXQJHVW IUDPHZRUN RQ LWV PDUNHW� ,W·V DOVR DQ RSHQ�VRXUFHG WHFKQRORJ\� ILUVW ODXQFKHG

LQ ����� LQWURGXFHG DQG PDLQWDLQHG E\ *RRJOH�

-XVW OLNH RWKHU &URVV�3ODWIRUP IUDPHZRUNV� )OXWWHU KDV EHHQ GHVLJQHG WR DOORZ WKH PD[LPXP UH�XVDJH

RI FRGH EHWZHHQ GLIIHUHQW 2SHUDWLQJ 6\VWHPV DQG DOVR %URZVHUV� ,Q DGGLWLRQ WR SUHYLRXV VWXGLHG WHFK�

QRORJLHV� LW DOVR DOORZV WR EXLOG DSSOLFDWLRQV FDSDEOH RI UXQQLQJ QDWLYHO\ LQ 'HVNWRS HQYLURQPHQWV� VXFK DV

:LQGRZV� PDF26 DQG HYHQ /LQX[�

7KLV IUDPHZRUN XVHV 'DUW DV D SURJUDPPLQJ ODQJXDJH ZKLFK LV ODWHU FRPSLOHG DQG WUDQVODWHG WR QD�

WLYHO\ VXSSRUWHG ODQJXDJHV� 'HVSLWH WKH QHHG WR FRPSLOH WKH $SS WR UXQ LW� WKURXJKRXW WKH GHYHORSPHQW

SKDVH WKHVH DUH H[HFXWHG XSRQ D 9LUWXDO 0DFKLQH ZKLFK DOORZV WR DSSO\ FRGH FKDQJHV LQVWDQWO\ � D WHFK�

QRORJ\ WKDW LV DOVR NQRZQ DV +RW 5HORDGLQJ�

,QWHUQDOO\� )OXWWHU KDV EHHQ FRQFHLYHG LQVSLUHG RQ 5HDFW� IHDWXULQJ 5HDFWLYH ,QWHUIDFH FDSDELOLWLHV� ,Q

RWKHU ZRUGV� HYHU\ XVHU LQSXW WKDW LPSDFWV LQWHUQDO VWDWH GDWD LV DXWRPDWLFDOO\ UHIOHFWHG RQ WKH FRPSR�

QHQWV WKDW GHSHQGV RQ WKHP� ZLWKRXW KDYLQJ WKH QHHG IRU D GHYHORSHU LPSOHPHQW KLPVHOI VXFK FRQWURO

PHFKDQLVP�

,Q LWV $UFKLWHFWXUH� UHSUHVHQWHG E\ WKH )LJXUH ��� LQ RUGHU WR VXSSRUW GLIIHUHQW HQYLURQPHQWV� )OXWHU

KDV EHHQ VSOLW LQWR WKUHH OD\HUV ZLWK GLVWLQFW SXUSRVHV >��@�

� )UDPHZRUN 'DUW� LV WKH KLJKHVW OD\HU RQ LWV KLHUDUFK\� ZKHUH GHYHORSHUV LPSOHPHQW WKH DSSOLFD�

WLRQ E\ XVLQJ 'DUW� 7KLV OD\HU KROGV )RXQGDWLRQ FODVVHV WKDW DOORZ GHYHORSHUV WR VSHFLI\ DQLPDWLRQV�

JHVWXUHV DQG WKH OD\RXW� D :LGJHW /D\HU WKDW WKURXJK FRPSRVLWLRQ PDNH XS WKH XVHU LQWHUIDFH DQG

DW ODVW 0DWHULDO DQG &XSHUWLQR VHUYHV DV 8, SULPLWLYHV IRU $QGURLG DQG L26� UHVSHFWLYHO\�

� (QJLQH� LV D ORZHU OHYHO DUFKLWHFWXUH� RQ ZKLFK WKH HQWLUH IUDPHZRUN LV EDVHG RQ� 7KLV OD\HU

KDV EHHQ FRQFHLYHG ZLWK & DQG &��� KDYLQJ WKH PDLQ SXUSRVH RI FRPPXQLFDWLQJ ZLWK SULPLWLYH

IXQFWLRQV ZKLFK DOORZ� IRU H[DPSOH� QHWZRUN FDOOV� VFHQH UHQGHULQJ� JUDSKLFV DQG LQSXW DQG RXWSXW

ILOH PDQDJHPHQW�

� (PEHGGHU� LV WKH ORZHVW OHYHO OD\HU RQ WKH KLHUDUFK\� WKDW DFWV DV D WUDQVODWLRQ OD\HU WR QDWLYH

WHFKQRORJLHV � 2EMHFWLYH�& LQ L26 DQG PDF26� -DYD DQG &�� IRU $QGURLG DQG & DQG &�� IRU :LQGRZV

DQG /LQX[ SODWIRUPV�

��
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)LJXUH ��� )OXWWHU·V &RUH $UFKLWHFWXUH >��@

/LNH DQ\ IUDPHZRUN� )OXWWHU DOVR KDV LWV OLPLWDWLRQV DQG GUDZEDFNV� 7KH ILUVW WR EH QRWLFHG� DFFRUGLQJ

WR LWV GRFXPHQWDWLRQ� LV WKH IDFW LW GRHV QRW VKLS ZLWK DQ RIILFLDO GHEXJJLQJ WRRO WR HDVH WKH SURFHVV RI

GHYHORSPHQW� 7R DGGUHVV WKLV� )OXWWHU UHFRPPHQGV GHYHORSHUV WR XVH QRQ�RIILFLDO H[LVWLQJ WRROV LQ RUGHU

WR RYHUFRPH WKLV OLPLWDWLRQ�

2Q $QGURLG� )OXWWHU·V HQJLQH KDV D PLQLPXP YDULDEOH ZHLJKW EHWZHHQ ���0E RQ $50 DQG D PLQLPXP

RI ���0E RQ $50�� SODWIRUPV� 2Q L26� KRZHYHU� D VLPSOH DSSOLFDWLRQ UHDFKHV D PLQLPXP YDOXH RI

����0E� DFFRUGLQJO\ WR WKHLU GRFXPHQWDWLRQ )UHTXHQWO\ $VNHG 4XHVWLRQV SDJH�� GXH WR DQ HQFU\SWLRQ

PHFKDQLVP RQ WKH $SSOH·V VLGH� PDNLQJ WKH ,3$ FRPSUHVVLRQ DOJRULWKP OHVV HIILFLHQW� 7DNLQJ WKLV LQWR

FRQVLGHUDWLRQ� DV WKH $SSOLFDWLRQ JURZV� WKHUH PLJKW EH D FRQVLGHUDEOH LPSDFW RQ LWV ILQDO VL]H�

��� 1DWLYH $SSOLFDWLRQ

1DWLYH $SSOLFDWLRQV DUH WDLORUHG WR D VSHFLILF PRELOH SODWIRUP� WKXV GHYHORSHUV ZKR FKRRVH WKLV W\SH RI

'HYHORSPHQW 3DUDGLJP DUH UHTXLUHG WR XVH QDWLYHO\ VXSSRUWHG WHFKQRORJLHV�

7KLV 3DUDGLJP RI 'HYHORSPHQW KDV PDQ\ DGYDQWDJHV VXFK DV JUHDW VXSSRUW WR +DUGZDUH WHFKQRORJLHV

DQG IXOO $3, DFFHVV� ZKLOH RWKHU WHFKQRORJLHV PD\ EH OLPLWHG� $FFRUGLQJ WR VRPH UHSRUWV� 1DWLYH 'HYHO�

RSPHQW LV DOVR D JUHDW ZD\ WR GHYHORSHUV EXLOG ,QWXLWLYH 8,�8; GHVLJQ WKDW IROORZ VSHFLILF JXLGHOLQHV IURP

�)OXWWHU )$4 SDJH� KWWSV���IOXWWHU�GHY�GRFV�UHVRXUFHV�IDT

��
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WKH GHYLFH PDQXIDFWXUHUV� 8QOLNH RWKHU 'HYHORSPHQW 3DUDGLJPV� 1DWLYH 7HFKQRORJLHV GRHV QRW GHSHQG

RQ WUDQVODWLRQ OD\HUV DQG WKHUHIRUH GHYHORSHUV DUH DEOH WR EXLOG DSSV ZLWK EHWWHU SHUIRUPDQFH�

+RZHYHU� VLQFH HYHU\ 2SHUDWLQJ 6\VWHPV VXSSRUWV GLIIHUHQW WHFKQRORJLHV� WKLV 'HYHORSPHQW 3DUDGLJP

FDQ EH D GUDZEDFN DV LW UHTXLUHV WR EXLOG WKH VDPH $SSOLFDWLRQ ORJLF EXW ZLWK GLIIHUHQW WHFKQRORJLHV LQ

RUGHU WR VXSSRUW� IRU H[DPSOH $QGURLG DQG L26� VLQFH WKH ILUVW VXSSRUWV -DYD DQG WKH ODWWHU 2EMHFWLYH�& RU

6ZLIW� 7KHUHIRUH� WKLV DOVR KDV DQ LPSDFW RQ WKH UHTXLUHG KXPDQ UHVRXUFHV ZKLFK DOVR GHPDQGV KLJKHU

GHYHORSPHQW FRVWV�

��� 6XPPDU\

,Q WKLV VHFWLRQ� ZH KDYH EULHIO\ LQWURGXFHG WKH H[LVWLQJ SDUDGLJPV RI PRELOH GHYHORSPHQW DQG VXSSRUWHG

W\SHV RI $SSOLFDWLRQV RQ L26 DQG L3DG26 GHYLFHV�

6WDUWLQJ IURP WKH 3URJUHVVLYH :HE $SSOLFDWLRQ� ZKHUH LW·V PDLQO\ XVHG :HE 7HFKQRORJLHV WR HQKDQFH

ZHEVLWHV WR EH VXSSRUWHG E\ DQ\ W\SH RI PRELOH GHYLFHV� :H DOVR KDYH SRLQWHG LW·V OLPLWDWLRQV ZKHQ LW

FRPHV WR UXQQLQJ RQ L26 DQG L3DG26 GHYLFHV� GLVFDUGLQJ WKLV SDUDGLJP RI GHYHORSPHQW E\ WKH ODFN RI

3XVK 1RWLILFDWLRQV� DFFHVV WR WKH GHYLFH·V +DUGZDUH FDSDELOLWLHV DQG WKH $SSOLFDWLRQ OLPLWDWLRQ VL]HV�

)XUWKHUPRUH� LW KDV EHHQ LQWURGXFHG WKH &URVV�3ODWIRUP $SSOLFDWLRQ 'HYHORSPHQW 3DUDGLJP� ZKHUH

ZH KDYH GLVFXVVHG VRPH RI WKH PRVW XVHG IUDPHZRUNV WR DFKLHYH &URVV�3ODWIRUP 'HYHORSPHQW� WKH DG�

YDQWDJHV RI WKLV SDUDGLJP EXW� DV XVXDO� WKH GLVDGYDQWDJHV WKDW FRPHV ZLWK LW�

)RU D IXOO VHFWLRQ FORVXUH� ZH KDYH DOVR LQWURGXFHG 1DWLYH $SSOLFDWLRQ 'HYHORSPHQW 3DUDGLJP� WKH

DGYDQWDJHV DQG GUDZEDFNV DQG ZK\ ZRXOG RQH SUHIHU WKLV W\SH RI $SSOLFDWLRQ 'HYHORSPHQW 3DUDGLJP RYHU

WKH SUHYLRXV RQHV ZH KDYH GLVFXVVHG�

��
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1DWLYH 7HFKQRORJLHV DQG )UDPHZRUNV

��� &RUH 7HFKQRORJLHV

$V ZH KDYH SUHYLRXVO\ VWDWHG� WKH 1DWLYH 'HYHORSPHQW 3DUDGLJP IRUFHV GHYHORSHUV WR XVH RIILFLDOO\ VXS�

SRUWHG WHFKQRORJLHV�

,Q RUGHU WR GHYHORS $SSOLFDWLRQV IRU WKH $SSOH HFRV\VWHP� GHYHORSHUV PXVW HLWKHU XVH 2EMHFWLYH�& RU

6ZLIW� ,Q VRPH FDVHV� ERWK FDQ FR�H[LVW RQ D VLQJOH $SSOLFDWLRQ�

2Q WKH IROORZLQJ VXE�FKDSWHUV� ZH ZLOO LQWURGXFH VRPH EDFNJURXQG DERXW HDFK ODQJXDJHV� SLQSRLQWLQJ

HDFK RWKHU·V GLIIHUHQFHV�

����� 2EMHFWLYH�&

6WDUWLQJ ZLWK 2EMHFWLYH�&� DOVR FRPPRQO\ NQRZQ DV 2EM&� LV D 3URJUDPPLQJ /DQJXDJH FUHDWHG LQ WKH

����V E\ %UDG &R[ DV DQ H[WHQVLRQ WR & ODQJXDJH IXQFWLRQDOLWLHV >��@�

,Q ����� WKLV ODQJXDJH KDV EHHQ OLFHQVHG WR DQG LQWURGXFHG LQLWLDOO\ LQ WKH PDUNHW RQ 1H;7 &RPSXW�

HUV� ZKLFK ODWHU KDV EHHQ DFTXLUHG E\ $SSOH� $V D UHVXOW RI WKLV DFTXLVLWLRQ� $SSOH EHJDQ XVLQJ 1H;7

&RPSXWHU·V FRPSRQHQWV DV D IRXQGDWLRQ IRU LWV RZQ 2SHUDWLQJ 6\VWHP IRU 0DF &RPSXWHUV FDOOHG PD�

F26�� ZKLFK DOVR LQFOXGHV WKH 2EMHFWLYH�& ODQJXDJH� 6LQFH $SSOH·V PRELOH 2SHUDWLQJ 6\VWHP LV EDVHG RQ

WKH 0DF WHFKQRORJLHV DV LWV IRXQGDWLRQ� 2EMHFWLYH�& LV DOVR WKH SULPDU\ ODQJXDJH XVHG IRU $SSOLFDWLRQ·V

GHYHORSPHQW�

$SSOH FRQVLGHUV WKLV ODQJXDJH DV D & VXSHUVHW >��@� KDYLQJ H[WUD FDSDELOLWLHV VXFK WKH 2EMHFW 2ULHQWHG

FKDUDFWHULVWLFV � (QFDSVXODWLRQ� ,QKHULWDQFH� 3RO\PRUSKLVP DQG $EVWUDFWLRQ�

6LQFH 2EMHFWLYH�& LV EXLOW XSRQ &� LW VXSSRUWV WKH VDPH SULPLWLYHV GDWD W\SHV� +RZHYHU� 2EMHFWLYH�&

DOVR GHDOV ZLWK GDWD W\SHV DV REMHFWV DQG E\ GRLQJ VR SURYLGHV GHYHORSHUV IXQFWLRQV WR GHDO ZLWK GDWD PRUH

HIILFLHQWO\� 7KH IRXQGDWLRQV RI 2EMHFWLYH�& SURYLGHV WKH IROORZLQJ GDWD�W\SHV�

� 166WULQJ� XVHG WR VWRUH WH[W RU D VHW FKDUDFWHUV�

�)RUPHUO\ NQRZQ DV 26 ;

��
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� 161XPEHU� DOORZV WR VWRUH GLIIHUHQW W\SHV RI QXPEHUV� OLNH ,QWHJHUV DQG )ORDWV�

� 16$UUD\� 166HW DQG 16'LFWLRQDU\� VWRUHV D VHW RI GDWD W\SHV XSRQ FUHDWLRQ�

� 160XWDEOH$UUD\� 160XWDEOH6HW DQG 160XWDEOH'LFWLRQDU\� VWRUHV D VHW RI GDWD W\SHV DQG

DOORZV LW WR EH PRGLILDEOH DIWHU FUHDWLRQ�

� 169DOXH� UHSUHVHQWV RWKHU GDWD VWUXFWXUHV VXSSRUWHG E\ & ODQJXDJH

6LQFH WKLV ODQJXDJH GHULYHV IURP & LW DOORZV EDFNZDUG FRPSDWLELOLW\� )RU WKLV WR KDSSHQ� HYHU\ LPSOH�

PHQWDWLRQ UHTXLUHV D VLJQDWXUH KHDGHU� 7R UHSUHVHQW VRPH RI WKHVH FRQFHSWV� ZH KDYH ZULWWHQ D FODVV

ZKLFK GHILQHV D SHUVRQ� GHSLFWHG E\ /LVWLQJ � WR ��

2Q D ILUVW VLJKW� WKH V\QWD[ GLIIHUHQFHV DUH TXLWH QRWRULRXV FRPSDUHG WR WKH & ODQJXDJH�

7R GHILQH D FODVV ZKHUH ZH ZDQW WR WDNH DGYDQWDJH RI 2EMHFWLYH�& GDWD W\SHV� LW LV LPSRUWDQW WR LPSRUW

WKH )RXQGDWLRQ KHDGHU� )ROORZLQJ WR WKDW� WKH FODVV PXVW LQKHULW WKH 162EMHFW LPSOHPHQWHG E\ WKH

IUDPHZRUN�

7KH SURSHUW\ WDJ DOORZV XV WR GHILQH WKH YDULDEOHV QDPH DQG ELUWK<HDU DQG DXWRPDWLFDOO\ GHILQHV WKHLU

JHWWHUV DQG VHWWHUV� 1H[W� ZH PXVW GHFODUH DOO WKH LPSOHPHQWHG IXQFWLRQV WR EH GHILQHG DV SXEOLF � LQ WKLV

FDVH� ZH GHFODUH D FRQVWUXFWRU LQLW:LWK1DPH DQG GLVSOD\$JH IXQFWLRQ�

// Header File: Person.h
#import <Foundation/Foundation.h>
@interface Person : NSObject

@property (nonatomic, strong) NSString *name;
@property (nonatomic, strong) NSNumber *birthYear;

// Public Functions
-(instancetype)initWithName:(NSString*)name birthYear:(NSNumber*)year;
-(void)displayAge;

@end

/LVWLQJ �� 3HUVRQ &ODVV +HDGHU )LOH

-XVW OLNH LW KDSSHQV ZLWK &� D KHDGHU ILOH LV QRW HQRXJK E\ LWVHOI� VLQFH LW GRHV QRW VSHFLI\ IXQFWLRQ·V

EHKDYLRXU� MXVW WKHLU GHILQLWLRQ� 7KLV VKRXOG EH LPSOHPHQWHG RQ D ILOH IROORZHG E\ D VXIIL[ ILOH�W\SH P� 2Q WKH

H[DPSOH �� ZH GHILQH D VLPSOH FODVV FRQVWUXFWRU DQG D PHWKRG ZKLFK LQWHUDFWV ZLWK & ODQJXDJH SULPLWLYH

GDWD W\SHV ZLWK 2EMHFWLYH�&·V�

��
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// Implementation File: Person.m
#import “Person.h”
@implementation Person

-(instancetype)initWithName:(NSString*)name birthYear:(NSNumber*)year {
self = [super init];
if(self) {

self.name = name;
self.birthYear = year;

}
return self;

}

-(void)displayAge {
int age = 2021 – [self.birthYear integerValue];
NSLog(@”%@ has %d years old”, self.name, age);

}

@end

/LVWLQJ �� 3HUVRQ &ODVV ,PSOHPHQWDWLRQ )LOH

$W ODVW� WR XVH FODVVHV LQVWDQFH PHWKRGV LQ 2EMHFWLYH�&� ZH QHHG WR DOORFDWH WKHP WR WKH GHYLFH·V

PHPRU\� 7R GR VXFK� ZH FDOO WKH IXQFWLRQ·V QDPH DOORF IROORZHG E\ RXU LQLWLDOL]HU� ZKLFK WKHUHIRUH DOORZV

XV WR LQYRNH DQ\ JLYHQ IXQFWLRQ� ,Q RXU FDVH� ZH LQYRNHG GLVSOD\$JH ZKLFK VKRXOG SULQW RXW µ$GDP KDV ��

\HDUV ROGµRQ WKH FRQVROH�

Person *person = [[Person alloc] initWithName:@"Adam" birthYear:@1998];
[person displayAge];

/LVWLQJ �� ([HFXWLQJ &ODVVHV &RGH %ORFNV

7KH )RXQGDWLRQ IUDPHZRUN GRHV QRW RQO\ KDYH D GHILQLWLRQ RI GDWD VWUXFWXUHV� ,Q IDFW� WKLV IUDPHZRUN

IHDWXUHV D ZLGH YDULHW\ RI HVVHQWLDO IXQFWLRQDOLWLHV WKDW DFW DV D EDVH OD\HU IRU DQ\ JLYHQ DSSOLFDWLRQV�

VXFK DV LQWHUIDFHV IRU VHUYLFHV OLNH +DQGRII�� QRWLILFDWLRQ PDQDJHPHQW V\VWHP � ZKLFK ZLOO EH H[SODLQHG

WKURXJKRXW 'HYHORSPHQW 3URFHVV �� GHDOV ZLWK HUURUV DQG H[FHSWLRQV� ILOH PDQDJHPHQW DQG DOVR QHWZRUNLQJ

IHDWXUHV� :H ZLOO QRW JR LQWR PXFK GHWDLO ULJKW QRZ DV ZH ZLOO WDFNOH VRPH RI WKHVH WHFKQRORJLHV ODWHU RQ

WKH 'HYHORSPHQW 3URFHVV FKDSWHU�

����� 6ZLIW

7KH 2EMHFWLYH�& KDV EHHQ DURXQG VLQFH WKH ���� ZLWK QRQH RU YHU\ OLWWOH LPSURYHPHQWV RYHU WKH \HDUV�

,W KDV D FRPSOH[ V\QWD[ DQG DFFRUGLQJ WR VRPH GHYHORSHUV LW JHWV KDUG IRU SURMHFWV WR VFDOH� 7R DGGUHVV

WKHVH LVVXHV� $SSOH KDV GHFLGHG WR GHYHORS D QHZ SURJUDPPLQJ ODQJXDJH ZLWK VRPH 2EMHFWLYH�& IHDWXUHV�

EXW E\ HOLPLQDWLQJ WKH & ODQJXDJH GHSHQGHQF\�

�'LUHFW &RPPXQLFDWLRQ DFURVV GHYLFHV ORJJHG WR WKH VDPH $SSOH ,' DQG 1HWZRUN

��
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6ZLIW LV D JHQHUDO�SXUSRVH SURJUDPPLQJ ODQJXDJH DQQRXQFHG E\ $SSOH GXULQJ WKH ::'& EDFN LQ

����� EXLOW RQ D PRGHUQ DSSURDFK DQG LW·V KLJKO\ FKDUDFWHUL]HG E\ WKH SURSHUWLHV RI 6DIHW\� )DVW DQG

([SUHVVLYH�

6LQFH LW·V D JHQHUDO�SXUSRVH SURJUDPPLQJ ODQJXDJH� 6ZLIW LV DOVR RSHQ�VRXUFH DQG IOH[LEOH HQRXJK WR

EH XVHG IRU ERWK $SSOLFDWLRQ GHYHORSPHQW� PRELOH RU GHVNWRS� DQG RQ ODUJH�VFDOH FORXG VHUYLFHV >��@ ZLWK

WKH KHOS RI IUDPHZRUNV OLNH 9$325�

%DFN WR LWV SURSHUWLHV� 6ZLIW LV VDLG WR EH 6DIH EHFDXVH LW HOLPLQDWHV H[LVWLQJ & DQG 2EMHFWLYH�& FODVVHV

DQG FRGH ZKLFK DUH QRW FRQVLGHUHG WR EH VDIH� YDULDEOHV PXVW EH GHFODUHG EHIRUH XVDJH DQG PHPRU\ LV

DXWRPDWLFDOO\ PDQDJHG ZKLFK SUHYHQWV HYHQWXDO PHPRU\ OHDNV�

2WKHU LPSRUWDQW DVSHFW WKDW JXDUDQWHHV WKH 6DIH SURSHUW\ LV WKH IDFW WKDW LQ 6ZLIW REMHFWV FDQQRW EH

XVHG ZKHQ WKHLU YDOXHV DUH QXOO � RU QLO � DQG LWV XVDJH LV FRQVLGHUHG WR EH D FRPSLODWLRQ HUURU� +RZHYHU�

LQ VRPH FDVHV� LW LV KDUG WR PDNH VXUH D VSHFLILF YDOXH LVQ·W QXOO� 7R DGGUHVV WKLV� 6ZLIW KDV D YDOLGDWLRQ

PHFKDQLVP FDOOHG RSWLRQDOV ZKLFK FDQ EH XVHG E\ DGGLQJ D TXHVWLRQ�PDUN DW WKH HQG RI WKH YDULDEOH� DV

GHSLFWHG E\ WKH FRGH H[FHUSW LQ /LVWLQJ ��

myDelegate?.scrollViewDidScroll?(myScrollView)

/LVWLQJ �� 3UHYHQW 1LO )XQFWLRQV RU 9DULDEOHV IURP EHLQJ DFFHVVHG ZLWK 2SWLRQDOV

,Q 2EMHFWLYH�&� VXFK PHFKDQLVP DQG QXOO YDOXHV FRQWURO GRHVQ·W H[LVW DQG FDQ OHDG WR 6RIWZDUH PDO�

IXQFWLRQ LI QRW FRQWUROOHG EHIRUHKDQG E\ WKH GHYHORSHU� $V D FRQWUDVW EHWZHHQ 6ZLIW DQG 2EMHFWLYH�&� WKH

FRGH H[FHUSW LQ /LVWLQJ � GHSLFWV RQH DSSURDFK WR WDFNOH ZLWK WKLV SUREOHP�

if (myDelegate != nil) {
if ([myDelegate respondsToSelector: @selector(scrollViewDidScroll:)]) {

[myDelegate scrollViewDidScroll: myScrollView]
}

}

/LVWLQJ �� ([DPSOH RI 2SWLRQDO ,PSOHPHQWDWLRQ $SSURDFK LQ 2EMHFWLYH�&

$QRWKHU DGYDQWDJH IRU XVLQJ 6ZLIW LV WKH IDFW WKDW EHFDXVH RI LWV V\QWD[ VLPSOLFLW\ LW KDV D ORZ VWHHS

OHDUQLQJ FXUYH IRU EHJLQQHUV DQG $SSOH KDV D JUHDW GRFXPHQWDWLRQ VXSSRUW WR FRSH ZLWK LW� DORQJ ZLWK IUHH

YLGHRV IURP FRGLQJ HYHQWV GLUHFWO\ VKRW IURP WKH ::'&�

%H\RQG LWV V\QWD[ VLPSOLILFDWLRQ� DQG EHVLGHV WKH H[LVWHQFH RI &ODVVHV IRU WKH SXUSRVH� 6ZLIW KDV DOVR

LQWURGXFHG 6WUXFWV IRU 2EMHFW FUHDWLRQ� $OWKRXJK ERWK KDYH WKH VDPH JRDO DQG VRPH FRPPRQ IHDWXUHV�

VXFK DV GHILQH SURSHUWLHV� LQLWLDOL]HUV DQG PHWKRGV� &ODVVHV KDYH DFFHVV WR H[WHQGHG FDSDELOLWLHV VXFK

DV LQKHULWDQFH� W\SH FDVWLQJ DQG GH�LQLWLDOL]HUV� $QRWKHU GLIIHUHQFH EHWZHHQ WKH WZR RQH PXVW WDNH LQWR

DFFRXQW� LV WKDW FRSLHV RI &ODVVHV DUH SDVVHG E\ UHIHUHQFHV � PHDQLQJ WKDW FKDQJLQJ WKH RULJLQDO REMHFW

SURSHUWLHV ZLOO UHIOHFW RQ LWV FRS\ � ZKLOH 6WUXFWV FRSLHG E\ 9DOXH PHDQLQJ WKDW LQWHUQDO FKDQJHV ZLOO QRW

UHIOHFW RQ H[LVWLQJ FRSLHV� 7R VHUYH DV D FRQWUDVW EHWZHHQ RQ 2EMHFWLYH�& DQG 6ZLIW 2EMHFW FUHDWLRQ DQG WR

��
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H[HPSOLI\ WKHVH FRQFHSWV� WKH /LVWLQJ � GHSLFWV SURSHUW\ PXWDWLRQ RI RULJLQDO 6WUXFW KDYLQJ QR LPSDFW RQ

LWV FRS\ ZKLOH WKH /LVWLQJ � GHSLFWV SURSHUW\ PXWDWLRQ RI &ODVVHV EHLQJ SURSDJDWHG�

struct PersonStruct {
var name: String;
var birthYear: Int;

init(name: String, birthYear: Int) {
self.name = name;
self.birthYear = birthYear;

}

func displayAge() {
let age: Int = 2021 - self.birthYear;
print("\(self.name) has \(age)");

}
}

var personWithStruct = PersonStruct(name: "Adam", birthYear: 1998);
var personWithStructCopy = personWithStruct;
personWithStruct.birthYear = 2000;

// Will print `Adam has 21`
personWithStruct.displayAge()
// Adam has 23
personWithStructCopy.displayAge()

/LVWLQJ �� 6WUXFW ,PSOHPHQWDWLRQ DQG &RSLHV

class PersonClass {
var name: String;
var birthYear: Int;

init(name: String, birthYear: Int) {
self.name = name;
self.birthYear = birthYear;

}

func displayAge() {
let age: Int = 2021 - self.birthYear;
print("\(self.name) has \(age)");

}
}

var personWithClass = PersonClass(name: "John", birthYear: 1972);
var personWithClassCopy = personWithClass;
personWithClass.birthYear = 2000;

// Will print `John has 21`
personWithClassCopy.displayAge()
// Will print `John has 21`
personWithClassCopy.displayAge()

/LVWLQJ �� &ODVV ,PSOHPHQWDWLRQ DQG 2ULJLQDO 0XWDWLRQ EHLQJ 3URSDJDWHG

��
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'HVSLWH WKH IDFW WKLV D EUDQG�QHZ ODQJXDJH� $SSOH KDV GHVLJQHG LW WR EH EDFNZDUG FRPSDWLEOH� ZKLFK

RIIHUV GHYHORSHUV WKH VPRRWKO\ WUDQVLWLRQ IURP 2EMHFWLYH�&� 7R FLWH &UDLJ )HGHULJKL GXULQJ ::'& �����

µ6ZLIW LV FRPSDWLEOH ZLWK &RFRD DQG &RFRD7RXFK� EXLOG ZLWK WKH VDPH FRPSLOHU� VDPH $5& PHPRU\

PDQDJHPHQW PRGHO DQG VDPH UXQ�WLPH� ZKLFK PHDQV WKDW 6ZLIW FDQ ILW ULJKW DORQJVLGH 2EMHFWLYH�& DQG &

RQ WKH VDPH DSSOLFDWLRQµ�

(YHQ WKRXJK 6ZLIW KDV EHHQ ZLGHO\ DGRSWHG E\ GHYHORSHUV� 2EMHFWLYH�& VWLOO UHFHLYHV VXSSRUW IURP $SSOH

RQ L26 DQG PDF26 IUDPHZRUNV� ,Q IDFW� 2EMHFWLYH�& LV VWLOO WKH IRXQGDWLRQ RI $SSOH·V 2SHUDWLQJ 6\VWHPV�

DQG VRPH 6ZLIW IXQFWLRQV UHO\ RQ 2EMHFWLYH�& WR ZRUN� DV IRU H[DPSOH� 7LPHU IXQFWLRQ VFKHGXOHG7LPHU

DOORZV GHYHORSHUV WR ILUH FHUWDLQ IXQFWLRQV DW D JLYHQ WLPH DQG WKHVH DUH H[SUHVVHG E\ D VHOHFWRU� ZKLFK LV�

E\ H[WHQVLRQ� DQ 2EMHFWLYH�& PHFKDQLVP�

��� 8VHU ,QWHUIDFLQJ 7HFKQRORJLHV

7KH 8, KDV D UHDOO\ LPSRUWDQW UROH RQ DQ\ 6RIWZDUH� VLQFH LW DFWV DV FRPPXQLFDWLRQ EULGJH EHWZHHQ WKH

HQG�XVHU DQG WKH $SSOLFDWLRQ LWVHOI� 7KLV OD\HU DOORZV WKH LQSXW DQG RXWSXW RI LQIRUPDWLRQ DV ZHOO DV WKH

XVHU·V LQWHUDFWLRQ DFURVV FRPSRQHQWV�

7R LPSOHPHQW D 8, OD\HU� $SSOH VKLSV LWV 6'. ZLWK WZR SRZHUIXO \HW GLVWLQFW IUDPHZRUNV� &RFRD DQG

6ZLIW8,�

,QLWLDOO\ DOO PDF26 DQG L26 *8, ZHUH LPSOHPHQWHG E\ DQ LPSHUDWLYH PHWKRG� ZLWK &RFRD DQG &RFRD�

7RXFK� UHVSHFWLYHO\� WKURXJK WKH ,QWHUIDFH %XLOGHU�

6RPH \HDUV ODWHU DIWHU WKH LQWURGXFWLRQ RI 6ZLIW� $SSOH KDV XQYHLOHG D GHFODUDWLYH IUDPHZRUN RI 8VHU

,QWHUIDFLQJ FDOOHG 6ZLIW8,�

����� &RFRD DQG &RFRD7RXFK

������� $UFKLWHFWXUH

&RFRD LV DQ $SSOLFDWLRQ HQYLURQPHQW IRU ERWK PDF26 DQG L26 2SHUDWLQJ 6\VWHPV� 7KLV IUDPHZRUN KDV

EHHQ LQLWLDOO\ LQWURGXFHG E\ 1H;7 FRPSXWHUV LQ ����� ZKLFK ZDV DFTXLUHG E\ $SSOH ZKRP GHFLGHG WR

FRQWLQXH LWV ZRUN E\ VKLSSLQJ WKH )UDPHZRUN� XQWLO WRGD\� RQ WKHLU 0DF·V 2SHUDWLQJ 6\VWHPV� WKH 26

;�� /DWHU RQ� ZLWK WKH LQWURGXFWLRQ RI L26 6'. WRROV� $SSOH GHYHORSHG &RFRD7RXFK EDVHG RQ &RFRD·V

IRXQGDWLRQV�

8QGHU WKH KRRG� L26 SODWIRUP KDV D ILYH OD\HUHG DUFKLWHFWXUH ZLWK GLVWLQFW� DV GHSLFWHG E\ )LJXUH ���

7R VXPPDUL]H KRZ WKH\ ZRUN DQG WKHLU UHVSRQVLELOLWLHV� IURP WKH ORZ WR WKH KLJKHVW OHYHO RQ WKHLU KLHUDUFK\�

� &RUH 26� LV WKH ORZHVW OHYHO LQ WKH KLHUDUFK\ DQG FRQWDLQV WKH 6\VWHP .HUQHO� ZKLFK LV EDVHG RQ

8QL[�

�26 ; LV QRZ NQRZQ DV PDF26

��
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� &RUH 6HUYLFHV� DOORZV VWULQJ PDQLSXODWLRQ� QHWZRUN FRPPXQLFDWLRQ� DQG SURYLGHV DSSOLFDWLRQV

DFFHVV WR +DUGZDUH IHDWXUHV VXFK DV *36� FRPSDVV� DFFHOHURPHWHU� J\URVFRSH� 7KLV LV WKH OD\HU

ZKHUH 6RIWZDUH 'HYHORSHUV LQWHUDFW ZLWK 3URJUDPPLQJ /DQJXDJHV OLNH 2EMHFWLYH�& RU 6ZLIW�

� 0HGLD� SURYLGHV PXOWLPHGLD IHDWXUHV� VXFK DV YLGHR DQG DXGLR SOD\EDFN� DQG LPSOHPHQWV DSSOL�

FDWLRQ·V DQLPDWLRQV�

� &RFRD7RXFK� LV DQ DEVWUDFWLRQ WR WKH 8,.LW ZKLFK SURYLGHV REMHFWV WR DOORZ *8, GHILQLWLRQ DQG

JHQHUDO DSSOLFDWLRQ EHKDYLRU

)LJXUH ��� L26 &RUH $UFKLWHFWXUH >�@

������� ,QWHUIDFH %XLOGHU

7KH 8VHU ,QWHUIDFH LPSOHPHQWDWLRQ EDVHG RQ &RFRD DQG &RFRD7RXFK LV DFKLHYHG E\ GLVWLQFW PHWKRGV�

JUDPPDWLFDOO\ XVLQJ FRGH RU ZLWK ,QWHUIDFH %XLOGHU WRRO� +RZHYHU� LQ VRPH FDVHV� LW LV SRVVLEOH WR EXLOG

LQWHUIDFHV ZLWK ERWK PHWKRGV�

,QWHUIDFH %XLOGHU LV H[FOXVLYHO\ DYDLODEOH RQ $SSOH·V RZQ ,'(� FDOOHG ;FRGH� DQG DOORZV DQ HDV\ LP�

SOHPHQWDWLRQ RI 8VHU ,QWHUIDFHV� EDVHG RQ 6WRU\ERDUGV� E\ GUDJJLQJ DQG GURSSLQJ FRPSRQHQWV WR WKHLU

UHVSHFWLYH 9LHZV IURP WKH /LVW RI 2EMHFWV� DV GHSLFWHG E\ )LJXUH ��� 7KLV WRRO LV KLJKO\ UHFRPPHQGHG E\

$SSOH VLQFH LW DOVR KHOSV WR PDLQWDLQ D FOHDQ DUFKLWHFWXUH� DV IRU H[DPSOH 09& >��@ � ZH ZLOO FRYHU PRUH

LQIRUPDWLRQ RQ WKLV $UFKLWHFWXUDO 3DWWHUQ ODWHU GXULQJ WKH 'HYHORSPHQW 3URFHVV ��

��
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)LJXUH ��� $GGLQJ 8, (OHPHQWV

,Q WKH SHUVSHFWLYH RI 8, DQG 8; 'HVLJQ� D 6WRU\ERDUG KDV WKH PDLQ SXUSRVH RI HVWDEOLVKLQJ D VHTXHQFH

EHWZHHQ DSSOLFDWLRQ VWDWHV DQG GHILQH WKH RYHUDOO IORZ EHWZHHQ 9LHZV�

$Q L26 $SSOLFDWLRQ FDQ EH FRPSRVHG RI VHYHUDO 9LHZV� DOVR NQRZQ DV 8,9LHZV� WKDW KROGV DV PDQ\

8, HOHPHQWV DV QHHGHG WR UHSUHVHQW GDWD� ,Q RUGHU WR DOORZ XVHUV LQWHUDFW DQG QDYLJDWH EHWZHHQ 9LHZV�

&RFRD7RXFK DOVR IHDWXUHV 8,9LHZ&RQWUROOHUV IRU WKLV SXUSRVH� 2Q ,QWHUIDFH %XLOGHU� WKH IORZ EHWZHHQ 9LHZV

FDQ EH UHSUHVHQWHG E\ 6HJXHV� 7KH )LJXUH ��� WDNHQ IURP $SSOH·V RIILFLDO GRFXPHQWDWLRQ� UHSUHVHQWV DQ

KLHUDUFK\ RI HOHPHQWV PDGH DYDLODEOH E\ WKLV IUDPHZRUN�

��
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)LJXUH ��� &RFRD7RXFK &RPSRQHQWV >�@

������� /LIHF\FOHV

8VHU ,QWHUIDFHV VKRXOG KDYH VRPH G\QDPLVP DQG WR DFKLHYH WKLV LQ L26 &RFRD IUDPHZRUN SURYLGHV D

PHFKDQLVP WR ORDG DQG UHPRYH YLHZV IURP VFUHHQ�

7KLV PHFKDQLVP LV EXLOW RQ 8,9LHZ&RQWUROOHU &ODVV DQG LW LV NQRZQ DV /LIHF\FOHV� 7KH ODWWHU DOORZV

6RIWZDUH 'HYHORSHUV SHUIRUP DGGLWLRQDO FRQILJXUDWLRQV GXULQJ GLIIHUHQW DSSOLFDWLRQ VWDWHV�

7KH &ODVV 8,9LHZ&RQWUROOHU SURYLGHV D VHW RI PHWKRGV LQYRNHG WKURXJKRXW WKH $SSHDULQJ� $SSHDUHG�

'LVDSSHDULQJ DQG 'LVDSSHDUHG $SS VWDWHV� 7KH DYDLODEOH PHWKRGV LQ HDFK VWDWH DUH GHSLFWHG E\ WKH

)LJXUH ���

��
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)LJXUH ��� 9LHZ /LIHF\FOH >�@

,Q WKH EHJLQQLQJ RI D 9LHZ OLIHF\FOH LQ &RFRD DQG &RFRD7RXFK� D 9LHZ LV RQO\ ORDGHG WR WKH GHYLFH

PHPRU\ E\ WKH 9LHZ &RQWUROOHU ZKHQ LW·V UHTXLUHG >��@ E\ WKH ODWWHU� $V VRRQ DV WKH 9LHZ�&RQWUROOHU

KDV VXFFHVVIXOO\ ORDGHG LWV YLHZ� WKH YLHZ'LG/RDG LV WKH ILUVW PHWKRG WR EH LQYRNHG� 7KLV LV RQH RI

WKH PRVW LPSRUWDQW PHWKRGV RQ D 9LHZ�&RQWUROOHU DQG LW LV XVHG WR SHUIRUP FXVWRPL]DWLRQV RU DGGLWLRQDO

FRQILJXUDWLRQV >��@ VXFK DV� IRU H[DPSOH� LQLWLDOL]LQJ YDULDEOHV DQG FKDQJH RU ORDG 6XE�9LHZV� 7KLV PHWKRG

LV RQO\ LQYRNHG RQFH WKURXJKRXW WKH 9LHZ�&RQWUROOHU OLIHF\FOH�

7KH YLHZ:LOO$SSHDU� DV LWV QDPH VWDWHV� LV LQYRNHG ULJKW EHIRUH WKH 9LHZ LV ORDGHG RQWR WKH 9LHZ·V

KLHUDUFK\� RU EHIRUH LW LV SUHVHQWHG RQ WKH GHYLFH·V VFUHHQ� DQG EHIRUH DQLPDWLRQV WDNH SODFH� 7KLV PHWKRG

LV XVHIXO WR SHUIRUP FHUWDLQ RSHUDWLRQV EHIRUH WKH YLHZ KDV EHHQ VKRZQ RQ VFUHHQ� VXFK DV FKDQJLQJ WKH

VFUHHQ RULHQWDWLRQ� DSSO\ GLIIHUHQW VW\OHV WR WKH 8VHU ,QWHUIDFH HOHPHQWV VXFK DV IRQWV RU FRORUV DQG LQ

FDVHV ZKHQ WKH $SS UHOLHV RQ QHWZRUN FRPPXQLFDWLRQ LW FDQ EH XVHG WR SHUIRUP $3, FDOOV�

$W ODVW� EXW QRW OHDVW LPSRUWDQW� WKH YLHZ:LOO'LVDSSHDU DQG YLHZ'LG'LVDSSHDU FDQ EH XVHG ZKHQ

WKH 9LHZ LV EHLQJ GLVFDUGHG IURP VFUHHQ� 7KH ILUVW LV H[HFXWHG EHIRUH WKH 9LHZ &RQWUROOHU KDV EHHQ UHPRYHG

IURP WKH 9LHZ·V KLHUDUFK\ DQG LW FDQ EH XVHIXO WR VWRUH LQIRUPDWLRQ DXWRPDWLFDOO\ VR LW FDQ EH UHVWRUHG ODWHU

RQ XSRQ UHTXHVW� ZKLOVW WKH ODWWHU LV PRUH UHFRPPHQGHG WR SXUJH DGGLWLRQDOO\ UHVRXUFHV UHTXLUHG E\ WKH

9LHZ�&RQWUROOHU�

��
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����� 6ZLIW8,

%DFN WR ����� ZKHQ $SSOH LQWURGXFHG WKH QHZ 3URJUDPPLQJ /DQJXDJH FDOOHG 6ZLIW� WKH\ KDG WR PDNH

VXUH LW FRXOG KDYH DFFHVV WR 8,.LW� DOVR NQRZQ DV &RFRD7RXFK � WKH RQO\ DYDLODEOH IUDPHZRUN WR GHYHORS

$SSOLFDWLRQV EDVHG RQ *UDSKLF 8, IRU WKH $SSOH HFRV\VWHP� +RZHYHU WKLV KDV FKDQJHG ILYH \HDUV ODWHU ZKHQ

$SSOH XQYHLOHG� E\ WKH HQG RI ::'& ���� .H\QRWH� D QHZ ,QWHUIDFLQJ DOWHUQDWLYH WR 8,NLW� WKH 6ZLIW8,�

'XULQJ WKLV .H\QRWH� DFFRUGLQJ WR $SSOH·V H[HFXWLYH� &UDL )UHGHULJKL� 6ZLIW8, KDV EHHQ GHYHORSHG

HQWLUHO\ XVLQJ 6ZLIW LQ RUGHU WR WDNH IXOO DGYDQWDJH RI WKHLU QHZ 3URJUDPPLQJ /DQJXDJHV IHDWXUHV >�@� ZKLFK

KDV LQWURGXFHG D ZKROH QHZ SDUDGLJP RI *UDSKLF 8, WR WKHLU HFRV\VWHP FDOOHG 'HFODUDWLYH ,QWHUIDFHV�

&RPSDUHG WR &RFRD7RXFK� DFFRUGLQJO\ WR WKH ::'& ����·V .H\QRWH� WKLV QHZ )UDPHZRUN DOORZV

$SSOLFDWLRQ 'HYHORSHUV WR VLJQLILFDQWO\ UHGXFH WKH DPRXQW RI QHHGHG FRGH WR LPSOHPHQW FHUWDLQ IHDWXUHV

DQG DOORZV WKHP WR IRFXV PRUH RQ WKH $SS IXQFWLRQDOLW\ ZKLOH WKH )UDPHZRUN DXWRPDWLFDOO\ GHDOV ZLWK

$QLPDWLRQV� $FFHVVLELOLW\ VHWWLQJV� 'DUN 0RGH DQG 5HVSRQVLYHQHVV � FDSDELOLW\ RI DGMXVWLQJ WR GLIIHUHQW

VFUHHQ VL]HV DQG RULHQWDWLRQ PRGHV�

&RQVLGHULQJ 6ZLIW8, LV UHODWLYHO\ QHZ )UDPHZRUN PHDQV LW LV RQO\ VXSSRUWHG E\ GHYLFHV UXQQLQJ L26

��� PDF26 ������ :DWFK26 ���� RU VXSHULRU YHUVLRQV >��@� *LYHQ WKLV IDFW� LW LV QRW IHDVLEOH WR XVH WKLV

)UDPHZRUN VLQFH WKH IHDWXUHV ZH KDYH WR GHOLYHU� E\ %DQN UHTXLUHPHQWV� PXVW VXSSRUW ODWHU YHUVLRQV RI

$SSOH·V RSHUDWLQJ V\VWHPV� VWDUWLQJ IURP L26 �� RQ�ZDUGV�

��� )UDPHZRUNV DQG ([WHUQDO 3DFNDJHV

(YHQ WKRXJK $SSOH UHVWULFWV FHUWDLQ IHDWXUHV IURP RWKHU 0RELOH 'HYHORSPHQW 3DUDGLJPV� XQGHU WKH 'HYHO�

RSPHQW RI 1DWLYH $SSOLFDWLRQV LW LV SRVVLEOH WR LPSRUW WKLUG�SDUW\ IUDPHZRUNV RU OLEUDULHV�

%\ XVLQJ WKLUG�SDUW\ OLEUDULHV� GHYHORSHUV DUH DEOH WR UH�XVH JHQHULF DQG RIWHQ ZHOO�PDWXUHG FRGH IURP

RWKHU SURMHFWV RU GHYHORSHUV WR LPSOHPHQW IHDWXUHV PRUH TXLFNO\ DQG UHGXFH GHYHORSPHQW FRVWV�

,Q L26 $SSOLFDWLRQ 'HYHORSPHQW� WKHUH DUH WZR PHWKRGV WR LPSRUW WKLUG�SDUW\ FRGH� E\ FRS\LQJ FRGH

RU VLPSO\ XVH D GHSHQGHQF\ PDQDJHU WKDW PDQDJHV LQWHJUDWLRQ LQ SURMHFWV DQG XSGDWHV IUDPHZRUNV RQ

GHPDQG�

,Q WKLV FKDSWHU ZH ZLOO SUHVHQW &RFRD3RGV� D IDPRXV GHSHQGHQF\ PDQDJHU IRU &RFRD EDVHG $SSOL�

FDWLRQV DQG $)1HWZRUNLQJ OLEUDU\ ZKLFK ZH KDYH XVHG WR LPSOHPHQW QHWZRUNLQJ FRPPXQLFDWLRQ WR WKH

$XWKHQWLFDWLRQ DQG 7UDQVDFWLRQ 9DOLGDWLRQ VHUYLFHV GHVFULEHG GXULQJ 'HYHORSPHQW 3URFHVV � VHFWLRQ QXP�

EHU ��

����� &RFRD3RGV

/LNH ZH KDYH PHQWLRQHG HDUOLHU LQ WKLV FKDSWHU� &RFRD3RGV LV D WKLUG�SDUW\ IUDPHZRUN GLVWULEXWLRQ DQG D

GHSHQGHQF\ PDQDJHU IRU ERWK 6ZLIW DQG 2EMHFWLYH�& &RFRD SURMHFWV >��@� PHDQLQJ WKDW LW FDQ EH LQWHJUDWHG

QRW RQO\ LQ L26 EXW DOVR PDF26 $SSOLFDWLRQV�

��
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&RFRD3RGV LVQ·W DIILOLDWHG ZLWK $SSOH ZKDWVRHYHU� PHDQLQJ WKDW ZKHQ ZH ILUVW LQVWDOO ;FRGH DQG 'HYHO�

RSPHQW )UDPHZRUNV� LI ZH ZDQW WR LQWHJUDWH WKLV GHSHQGHQF\ PDQDJHU ODWHU ZH PXVW LQVWDOO DQG FRQILJXUH

LW ILUVW� %HIRUH LQVWDOOLQJ� DFFRUGLQJ WR &RFRD3RGV GRFXPHQWDWLRQ� WKH GHSHQGHQF\ PDQDJHU LV EXLOW ZLWK

5XE\� VR LW LV LPSRUWDQW WR YHULI\ ZKHWKHU LW LV LQVWDOOHG LQ RXU PDFKLQH � LQ PRVW FDVHV LW LV� EXW LI ZH XVH D

5XE\ 9HUVLRQ 0DQDJHU� WKH DXWKRU UHFRPPHQGV XVLQJ WKH VWDQGDUG YHUVLRQ RI 5XE\ VKLSSHG ZLWK PDF26�

(YHQ DIWHU LQVWDOODWLRQ� ZKHQ ZH JHQHUDWH D SURMHFW ZLWK ;FRGH� WKH GHSHQGHQF\ PDQDJHU ZLOO QRW EH

DXWRPDWLFDOO\ LQWHJUDWHG� PHDQLQJ WKDW ZH KDYH WR VHW LW XS E\ RXU RZQ� 2QFH &RFRD3RGV LV LQVWDOOHG DQG

FUHDWHG RXU SURMHFW� ZH PXVW ,QLWLDOL]H LW E\ UXQQLQJ WKH µSRG LQLWµFRPPDQG LQ 7HUPLQDO XQGHU WKH VDPH

GLUHFWRU\ RI RXU SURMHFW�

7KLV FRPPDQG ZLOO JHQHUDWH D 3RGILOH ZKHUH ZH FDQ GHILQH WKH OLEUDULHV DQG IUDPHZRUNV ZH ZDQW WR

IHWFK IURP &RFRD3RGV � WR EH ODWHU LQWHJUDWHG LQ RXU SURMHFW DV 7DUJHWV� 7KH /LVWLQJ � GHSLFWV DQ H[DPSOH

RI D 3RGILOH ZKHUH ZH DUH LPSRUWLQJ $)1HWZRUNLQJ 3RG ZLWK YHUVLRQ ����

target 'CocoaPodsTest' do
use_frameworks!

# Pods for CocoaPodsTest
pod 'AFNetworking', '~> 4.0'

end

/LVWLQJ �� ([DPSOH RI D 3RGILOH

5LJKW QRZ ZH KDYH GHFODUHG WKH GHSHQGHQF\ ZH ZDQW WR LQWHJUDWH LQ RXU SURMHFW� EXW ZH KDYHQ·W \HW

LQVWDOOHG LW� 7R GR VXFK� XQGHU WKH VDPH GLUHFWRU\ DV RXU 3RGILOH� ZH KDYH WR UXQ WKH µSRG LQVWDOOµFRP�

PDQG� 7KH 3RG XWLOLW\ ZLOO WKHQ GRZQORDG DOO GHSHQGHQFLHV IURP WKHLU UHVSHFWLYH UHSRVLWRULHV DQG FUHDWH

DQ :RUNVSDFH ILOH� :H PXVW DOZD\V RSHQ RXU SURMHFW XVLQJ WKLV ILOH� DV LW FRQWDLQV WDUJHWV IRU ERWK RXU FRGH

DQG WKH LQWHJUDWHG IUDPHZRUNV XVLQJ 3RGV�

����� $)1HWZRUNLQJ

%DVHG RQ ZKDW ZH DOUHDG\ NQRZ IURP &RFRD3RGV VXE�FKDSWHU� $)1HWZRUNLQJ LV D WKLUG�SDUW\ )UDPHZRUN

ZKLFK FDQ EH LQVWDOOHG E\ WKH GHSHQGHQF\ PDQDJHU�

7KH $)1HWZRUNLQJ LV D QHWZRUNLQJ OLEUDU\ EXLOW IRU L26� PDF26� ZDWFK26 DQG WY26 GHYLFHV� 7KLV OLEUDU\

KDV EHHQ EXLOW ZLWK $SSOH·V )RXQGDWLRQ 85/ /RDGLQJ 6\VWHP >�@� ZKLFK LV WKH PHFKDQLVP GHYLFHV XVHG

WR FRPPXQLFDWH ZLWK VHUYHUV� LGHQWLILHG E\ 85/V� E\ XVLQJ VWDQGDUG ,QWHUQHW SURWRFROV OLNH +773�

7KLV OLEUDU\ ZRUNV DV DQ DEVWUDFWLRQ OD\HU E\ H[WHQGLQJ &RFRD IHDWXUHV DQG XQGHU WKH KRRG SURYLGHV D

PRGXODU DUFKLWHFWXUH� DV DFFRUGLQJ WR LWV DXWKRU� 7KH IUDPHZRUN DOVR KDV D ZLGH FRPPXQLW\ RI GHYHORSHUV�

KDYLQJ UHDFKHG �� WKRXVDQG VWDUV RQ *LW+XE DQG LW LV PDLQWDLQHG E\ QHDUO\ ��� FRQWULEXWRUV RQ WKH VDPH

SODWIRUP�

�:H FDQ ILQG 3RGV RQ &RFRD3RGV· :HEVLWH� KWWSV���FRFRDSRGV�RUJ

��
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'XH WR WKH IDFW WKLV OLEUDU\ LV EXLOW XSRQ &RFRD WHFKQRORJLHV DQG SURYLGHV DQ DEVWUDFWLRQ OD\HU ZLWK

PRGXODU DUFKLWHFWXUH WR FRPPXQLFDWH ZLWK VHUYHUV� LW UHTXLUHV OHVV OLQHV FRGH WKDQ 85/6HVVLRQ IRU WKH

SXUSRVH� DV GHSLFWHG E\ FRPSDULVRQ FRGH LQ /LVWLQJ �� RI D VLPSOH *(7 +773 UHTXHVW REWDLQHG IURP

*LW+XE *LVW��

// AFNetworking
[[AFHTTPSessionManager manager] GET:@"http://httpbin.org/ip" parameters:nil
success:^(NSURLSessionDataTask *task, id JSON) {

NSLog(@"IP Address: %@", JSON[@"origin"]);
} failure:^(NSURLSessionDataTask *task, NSError *error) {

NSLog(@"Error: %@", error);
}];

// NSURLSession
NSURL *URL = [NSURL URLWithString:@"http://httpbin.org/ip"];
NSURLRequest *request = [NSURLRequest requestWithURL:URL];
[[NSURLSession sharedSession] dataTaskWithRequest:request
completionHandler:^(NSData *data, NSURLResponse *response, NSError *error) {

if (error) {
NSLog(@"Error: %@", error);

} else if (data && [data length] > 0) {
NSError *JSONError = nil;

id JSON = [NSJSONSerialization JSONObjectWithData:data
options:0 error:&JSONError];

if (JSONError) {
NSLog(@"Error: %@", error);

} else {
NSLog(@"IP Address: %@", JSON[@"origin"]);

}
}

}];

/LVWLQJ ��� 6LPSOH *(7 5HTXHVW ZLWK $)1HWZRUNLQJ DQG 1685/6HVVLRQ

��� 6XPPDU\

7KLV VHFWLRQ KDV EHHQ IRFXVHG RQ WKH WHFKQRORJLHV $SSOH SURYLGHV LQ RUGHU WR EXLOG 1DWLYH $SSOLFDWLRQV�

:H KDYH LQWURGXFHG EDVLF FRQFHSWV RI WKHLU 3URJUDPPLQJ /DQJXDJHV� 2EMHFWLYH�& DQG 6ZLIW� DOVR DV

WKH GLIIHUHQFHV EHWZHHQ HDFK RWKHU�

6HFRQGO\� &RFRD KDV EHHQ LQWURGXFHG DV IUDPHZRUN WR GHYHORS 8VHU ,QWHUIDFHV IRU ERWK L26 DQG

PDF26� DV DOVR 6ZLIW8, � WKH QHZHVW ,QWHUIDFLQJ IUDPHZRUN� :H KDYH GLVFDUGHG WKH ODWWHU DV LW LVQ·W

PDWXUHG DV &RFRD DQG GXH WR WKH UHTXLUHPHQW RI RXU SURMHFW ZKLFK PXVW VXSSRUW D ZLGHU UDQJH RU L26

YHUVLRQV�

�$)1HWZRUNLQJ YV 1685/6HVVLRQ LQ 2EMHFWLYH�&� KWWSV���JLVW�JLWKXE�FRP�$ODPRILUH6RIWZDUH)RXQGD�
WLRQ�EE��D���E����D����H�

��
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'HVSLWH WKH IDFW WKDW WKLV FKDSWHU KDV EHHQ PRUH IRFXVHG RQ RIILFLDO WHFKQRORJLHV� ZH KDYH DOVR LQ�

WURGXFHG &RFRD3RGV PDQDJHU ZKLFK SURYLGHV DFFHVV WR WKLUG�SDUW\ )UDPHZRUNV� :H KDYH DOVR KHUHE\

LQWURGXFHG $)1HWZRUNLQJ OLEUDU\� ZKLFK ZH KDYH XVHG WR SHUIRUP QHWZRUNLQJ UHTXHVWV � GRZQORDG DQG

XSORDG GDWD WR D 5(67 6HUYHU�

��



5

'HYHORSPHQW 3URFHVV

7KH 'HYHORSPHQW 3URFHVV FKDSWHU GRFXPHQWV WKH VWXGLHG FRQFHSWV DERXW L26 1DWLYH 'HYHORSPHQW ZKLOVW

GLVFXVVLQJ WKH 7UXVW)DFWRU $XWKHQWLFDWLRQ PHFKDQLVP LQWHJUDWLRQ LQ WKH +RPH�%DQN DSSOLFDWLRQ�

,Q WKLV FKDSWHU ZH ZLOO DOVR FRYHU WRSLFV UHODWHG WR JRRG SURJUDPPLQJ SUDFWLFHV VXFK DV 'HVLJQ 3DWWHUQV

DQG $UFKLWHFWXUDO 3DWWHUQV DQG WKH GLIIHUHQFHV EHWZHHQ HDFK RWKHU DQG KRZ WKH\ ILW LQWR WKH +RPH�%DQN

DSSOLFDWLRQ�

��� $UFKLWHFWXUH DQG 'HVLJQ 3DWWHUQV

6RIWZDUH 'HYHORSPHQW JUHZ RYHU WKH \HDUV DQG GHYLFHV KDYH EHFRPH PRUH SRZHUIXO WR NHHS XS ZLWK WKH

PDUNHW GHPDQGV DQG WR SHUIRUP KLJKO\ FRPSOH[ FRPSXWDWLRQDO VWHSV� 'XH WR WKLV IDFW� 6RIWZDUH KDV

JDLQHG D FHUWDLQ OHYHO RI FRPSOH[LW\ RYHU WLPH DQG WKHUHIRUH WKH GHYHORSPHQW SKDVH KDV EHFRPH PRUH

GLIILFXOW DQG WLPH FRQVXPLQJ�

7R DGGUHVV WKHVH LVVXHV� 'HVLJQ 3DWWHUQV DQG $UFKLWHFWXUDO 3DWWHUQV KDYH HPHUJHG� SURYLGLQJ FRPPRQ

VROXWLRQV WR UHFXUULQJ SUREOHPV� ,Q WKLV VHFWLRQ� ZH ZLOO FRYHU WKH PRVW LPSRUWDQW 'HVLJQ 3DWWHUQV DQG

$UFKLWHFWXUDO 'HVLJQ 3DWWHUQV XVHG GXULQJ WKH 'HYHORSPHQW 3URFHVV RI WKLV SURMHFW�

����� 'HVLJQ 3DWWHUQV

$ 'HVLJQ 3DWWHUQ SURYLGHV D VFKHPH IRU UHILQLQJ VXE�V\VWHPV RU UHODWLRQVKLSV EHWZHHQ WKHP DQG WKH DELOLW\

WR DGGUHVV JHQHUDO GHVLJQ SUREOHP XQGHU D JLYHQ FRQWH[W >��@� %\ RWKHU ZRUGV� 'HVLJQ 3DWWHUQV DUWLFXODWHV

KRZ YDULRXV FRPSRQHQWV RU FODVVHV FROODERUDWHV ZLWK HDFK RWKHU LQ RUGHU WR IXOILOO D GHVLUHG IXQFWLRQDOLW\�

)RU H[DPSOH� &RFRD DQG &RFRD7RXFK PDNHV HIIHFWLYH XVDJH RI 'HVLJQ 3DWWHUQV DW LWV FRUH� E\ SURYLGLQJ D

YDULHW\ RI DEVWUDFW FODVVHV DQG IXQFWLRQV XVHG WR VROYH UHFXUULQJ SUREOHPV LQ D SDUWLFXODU FRQWH[W >��@�

7KHUH DUH PDQ\ 'HVLJQ 3DWWHUQV WKDW FDQ EH DSSOLHG WR L26 6RIWZDUH 'HYHORSPHQW� HLWKHU 2EMHFWLYH�&

RU 6ZLIW� DQG WKH PRVW FRPPRQO\ XVHG SDWWHUQV LQ RXU ZRUN ZLOO EH WKH $GDSWHU� 2EVHUYHUV DQG 6LQJOHWRQV�

&RFRD DQG &RFRD7RXFK� DV ZH KDYH SUHYLRXVO\ VWDWHG� SURYLGHV D VHW RI IXQFWLRQV ZKRVH EHKDYLRUV FDQ

EH RYHUULGGHQ� KRZHYHU VRPH FODVVHV LQWHUIDFHV PLJKW QRW EH FRPSDWLEOH ZLWK RQH DQRWKHU� 7R FRSH ZLWK

��
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WKLV LVVXH� WKH $GDSWHU 'HVLJQ 3DWWHUQ DOORZV FODVVHV ZLWK LQFRPSDWLEOH LQWHUIDFHV WR ZRUN WRJHWKHU� $ FRP�

PRQ LPSOHPHQWDWLRQ RI WKLV 3DWWHUQ FDQ EH IRXQG LQ &RFRD7RXFK 3URWRFROV� VXFK DV 8,6HDUFK%DU'HOHJDWH

ZKLFK SURYLGHV D VHW RI PHWKRGV WR FRSH ZLWK XVHU LQSXW�

2EVHUYHU 3DWWHUQV GHILQH D RQH�WR�PDQ\ UHODWLRQVKLS GHSHQGHQF\ EHWZHHQ REMHFWV� VR WKDW ZKHQ RQH

VSHFLILF REMHFW VWDWH FKDQJHV WKH RWKHUV DUH QRWLILHG >��@� 7KH 2EVHUYHU 'HVLJQ 3DWWHUQ LV DOVR NQRZQ

DV 3XEOLVK�6XEVFULEHU� ZKHUH 6XEVFULEHUV OLVWHQV IRU FKDQJHV RQ WKH 3XEOLVKHU� 7KLV 'HVLJQ 3DWWHUQ LV

LPSOHPHQWHG E\ D FRPPRQO\ XVHG 0HFKDQLVP� 161RWLILFDWLRQ&HQWHU� ZKLFK FDQ EH XVHG� IRU H[DPSOH� WR

H[HFXWH FHUWDLQ PHWKRGV ZKHQ WKH $SSOLFDWLRQ HQWHUV RU OHDYHV IRUHJURXQG�

6LQJOHWRQ 'HVLJQ 3DWWHUQ LV WKH HDVLHVW RQH WR JDVS� 7KLV 'HVLJQ 3DWWHUQ HQVXUHV WKDW RQH FODVV KDV

D VLQJOH LQVWDQFH RI D FHUWDLQ REMHFW� 2QH DSSOLFDWLRQ H[DPSOH RI WKLV 'HVLJQ 3DWWHUQ LQ $SS.LW IUDPHZRUN

LV 16$SSOLFDWLRQ ZUDSSHU ZKLFK KDV WKH PDLQ SXUSRVH RI PDQDJLQJ WKH PDLQ HYHQW ORRS DQG UHVRXUFHV

XVHG E\ WKH DSSOLFDWLRQ REMHFWV� DSSOLFDWLRQ ZLQGRZ·V DQG PHQXV� GLVSDWFKLQJ DSSOLFDWLRQ VWDWH HYHQWV

>�@� DPRQJ RWKHU WDVNV�

����� $UFKLWHFWXUDO 'HVLJQ

,Q FRQWUDVW WR 'HVLJQ 3DWWHUQV� $UFKLWHFWXUDO 'HVLJQV H[SUHVV D IXQGDPHQWDO VWUXFWXUDO V\VWHP RUJDQL]DWLRQ�

7KDW EHLQJ VDLG� $UFKLWHFWXUDO 'HVLJQV SURYLGH D VHW RI SUHGHILQHG VXE�V\VWHPV� GHOHJDWH WKHLU UHVSRQVL�

ELOLWLHV DQG GHILQH UXOHV RU JXLGHOLQHV IRU RUJDQL]LQJ UHODWLRQVKLSV EHWZHHQ FRPSRQHQWV >��@� %HFDXVH

RI WKH IDFW WKH V\VWHP LV VSOLW LQWR GLIIHUHQW FRPSRQHQWV� $UFKLWHFWXUDO 'HVLJQV DOVR SURPRWH FRPSRQHQWV

UH�XVDJH XQGHU GLIIHUHQW VFRSHV� ZLWKRXW KDYLQJ WKH QHHG WR UHSHDW FRGH RYHU DQG RYHU DJDLQ�

:H KDYH SUHYLRXVO\ VWDWHG WKDW ZKHQ EXLOGLQJ L26 $SSOLFDWLRQV XSRQ &RFRD7RXFK 8,.LW WHFKQRORJ\� $S�

SOH HQFRXUDJHV WKH XVDJH RI 09& $UFKLWHFWXUDO 'HVLJQ� KRZHYHU ZH KDYH QRW \HW JLYHQ D FOHDU H[SODQDWLRQ

RQ KRZ LW ZRUNV DQG LWV HQWLWLHV�

7KH 09& $UFKLWHFWXUH LV FRPSRVHG E\ WKUHH FRPSRQHQWV ZLWK GLIIHUHQW SXUSRVHV� DQG LWV DFURQ\P

VWDQGV IRU 0RGHO�9LHZ�&RQWUROOHU� 7KH )LJXUH ��� WDNHQ IURP $SSOH·V RIILFLDO GRFXPHQWDWLRQ� GHSLFWV DQ

RYHUYLHZ RQ KRZ WKHVH FRPSRQHQWV LQWHUDFW ZLWK HDFK RWKHU�

)LJXUH ��� 0RGHO�9LHZ�&RQWUROOHU $UFKLWHFWXUH >�@

��
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7KH 0RGHO FRPSRQHQW HQFDSVXODWHV GDWD DQG XVXDOO\ GHILQHV EXVLQHVV ORJLF RQ KRZ LW VKRXOG EH

PDQLSXODWHG DQG SURFHVVHG� ,Q RWKHU SUDFWLFDO ZRUGV� LQ RXU DSSOLFDWLRQ� WKH 0RGHO UHSUHVHQWV D GHILQLWLRQ

RI -621 GDWD ZH DUH H[SHFWLQJ WR UHWULHYH IURP DQ $3,� VHULDOL]HV LW WR D FODVV IRU ODWHU DFFHVV RU RQ�VFUHHQ

UHSUHVHQWDWLRQ� +RZHYHU� DV ZH FDQ REVHUYH IURP )LJXUH ��� WKH 9LHZ OD\HU VKRXOG QRW DFFHVV WKH 0RGHO

OD\HU GLUHFWO\� WKH FRPPXQLFDWLRQ EHWZHHQ WKHVH FRPSRQHQWV VKRXOG EH PDLQO\ GRQH YLD D &RQWUROOHU

HQWLW\� ZKLFK UHTXHVWV WKH GDWD DFFHVV RU FKDQJH DQG WKHUHIRUH QRWLILHV WKH 9LHZ�

/LNH LWV QDPH VXJJHVWV DQG DV ZH KDYH SUHYLRXVO\ VWDWHG GXULQJ WKH &RFRD DQG &RFRD7RXFK FKDSWHU�

D 9LHZ OD\HU UHSUHVHQWV 8, FRPSRQHQWV VXFK DV LPDJHV� VZLWFKHV� ODEHOV� LQSXWV DQG RWKHU DYDLODEOH

FRPSRQHQWV� 7KH 9LHZ FDQ DOVR UHSUHVHQW GDWD IHWFKHG IURP DQ H[WHUQDO QHWZRUNLQJ $3, DQG UHFHLYHV

XVHU LQSXWV WR EH ODWHU VHQW RYHU WR WKHLU UHVSHFWLYH &RQWUROOHU OD\HU�

$V ZH KDYH VHHQ� WKH &RQWUROOHU DFWV DV D LQWHUPHGLDU\ OD\HU EHWZHHQ 9LHZV DQG 0RGHOV� $OO RXU

ORJLF LV LPSOHPHQWHG RQ D &RQWUROOHU� WKDW VKRXOG UHVSRQG WR 8VHU ,QSXWV VHQW IURP WKH 9LHZ� ZKLFK EDVHG

RQ WKRVH LQSXWV VKRXOG IHWFK RU FKDQJH WKH 0RGHO UHSUHVHQWDWLRQ� &RQWUROOHUV FDQ DOVR SHUIRUP DGGLWLRQDO

VHWXSV DQG PDQDJH WKH RYHUDOO $SSOLFDWLRQ�

��� 7UXVW)DFWRU ,QWHJUDWLRQ

$V ZH SUHYLRXVO\ GLVFXVVHG RQ WKH 6WDWH RI $UW� 7UXVW)DFWRU LV D VWDFN RI VHUYLFHV ZKR FRRSHUDWH EHWZHHQ

RQH DQRWKHU� E\ DFWLQJ DV D PLGGOHZDUH OD\HU RQ WKH KRPH�EDQNLQJ VHUYLFHV� WR SURYLGH D 6WURQJ $XWKHQ�

WLFDWLRQ DQG 9DOLGDWLRQ PHFKDQLVP IRU IXQG WUDQVDFWLRQV�

7KHVH VHUYLFHV DUH PDLQO\ LPSOHPHQWHG RQ WKH %DFNHQG�VLGH KRZHYHU� WR SURYLGH DFFHVV WR WKLV PHFK�

DQLVP� DQ LQWHJUDWLRQ RQ XVHU·V DSSV LV QHHGHG VR WKH EXVLQHVV ORJLF FDQ IXQFWLRQ DV H[SHFWHG�

7KURXJKRXW WKLV VHFWLRQ� ZH ZLOO GLVFXVV WKH 2Q�ERDUGLQJ 3URFHVV DQG WKH ORJLF EHKLQG WKH 7UDQVDFWLRQ

SURFHVVLQJ�

����� %DFNRIILFH

7KH 7UXVW)DFWRU VWDFN SURYLGHV D %DFNRIILFH VLPSOH WR XVH DQG WR PDQDJH XVHU VXEVFULSWLRQV WR WKH 6WURQJ

$XWKHQWLFDWLRQ PHFKDQLVP� 7KLV %DFNRIILFH DOVR DOORZV %DQN ,QVWLWXWLRQV WR PDQDJH SDUDPHWHUV WR EH

XVHG GXULQJ WKH 5LVN $QDO\VLV RI WKH WUDQVDFWLRQ H[HFXWLRQ�

$V VRRQ DV WKH 7UXVW)DFWRU LV LQWHJUDWHG DV D PLGGOHZDUH $XWKHQWLFDWLRQ OD\HU� LW LV SRVVLEOH WR XVH

WKH :HE $SSOLFDWLRQ WR GHILQH ZKLFK 7UDQVDFWLRQV VKRXOG UHO\ RQ 7UXVW)DFWRU DXWKHQWLFDWLRQ VHUYLFH� ,Q

RXU FDVH VFHQDULR� E\ %DQN ,QVWLWXWLRQ UHTXLUHPHQW� WKLV 6WURQJ $XWKHQWLFDWLRQ PHFKDQLVP VKRXOG RQO\ EH

DSSOLHG WR 6DPH %DQN 7UDQVIHUV� DOVR NQRZQ DV 1DWLRQDO 7UDQVIHUV� )RU WKLV WR KDSSHQ� YLD %DFNRIILFH� ZH

PXVW VHW DQ DFWLYH DFWLRQ IRU WKH 7UDQVDFWLRQ ,' µ7UDQVIHUHQFLDV1DFLRQDLVµ� DV GHSLFWHG E\ )LJXUH ���

��
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)LJXUH ��� 7UDQVDFWLRQ ,GHQWLILHUV 'HSHQGLQJ RQ 7UXVW)DFWRU

)ROORZLQJ WR WKDW� WKH %DFNRIILFH GLVSOD\V D VHW RI SDUDPHWHUV WKDW FDQ EH DFWLYDWHG IRU 5LVN DQDO\VLV�

,Q RUGHU WR YDOLGDWH WKH LQWHJUDWLRQ ZLWK +RPH�%DQN ZLWK 7UXVW)DFWRU VHUYLFHV� ZH ZLOO XVH WKH SDUDPHWHU

EDVHG RQ WKH WUDQVDFWLRQ DPRXQW�

$V GHSLFWHG E\ )LJXUH ��� ILOWHUV EDVHG RQ WKH WUDQVDFWLRQ DPRXQW DUH VHW E\ DGGLQJ OLPLWV WR WKH ODEHOV

/RZ� 0HGLXP DQG +LJK 5LVN RI H[HFXWLRQ� )RU WHVWLQJ DQG IXWXUH H[DPSOHV WKURXJKRXW WKH 'HYHORSPHQW

3URFHVV ZH KDYH GHILQHG WKDW YDOXHV UDQJLQJ IURP � WR �� VKRXOG EH FODVVLILHG DV /RZ 5LVN� �� WR �� DV

0HGLXP 5LVN DQG WUDQVDFWLRQV VXSHULRU WR ��� VKRXOG EH FRQVLGHUHG DV D +LJK 5LVN WUDQVDFWLRQ�

��
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)LJXUH ��� 5LVN /LPLWV 'HILQLWLRQV

����� 5(67 $3,

)RU LQWHJUDWLQJ WKH 7UXVW)DFWRU PHFKDQLVP� WKLV VHUYLFH SURYLGHV DQ 5(67 $3, FRPSRVHG E\ VHYHQ HQG�

SRLQWV GHVFULEHG E\ WKH 7DEOHV ZKLFK KDYH EHHQ DGGHG WR WKH DWWDFKPHQWV VHFWLRQ %�

(DFK HQGSRLQW KDV D GLIIHUHQW UHVSRQVLELOLW\ ZLWKLQ WKH VHUYLFH� DQG HDFK FDQ EH XQGHUVWRRG E\ WKH

IROORZLQJ OLVW�

� 5HTXLUHPHQW� UHWXUQV D PDSSLQJ RI YDOXHV WR DVVHV WKH XVHU VXEVFULSWLRQ WR 7UXVW)DFWRU DXWKHQ�

WLFDWLRQ�

� 5HJLVWHU &RGH� UHTXHVWV D 7UXVW)DFWRU UHJLVWUDWLRQ FRGHV RU 45&RGH WR EH XVHG ODWHU RQ�

� 5HIUHVK 5HJLVWHU &RGH� IHWFKHV IRU D QHZ UHJLVWUDWLRQ FRGHV ZKHQ WKH SUHYLRXV UHTXHVW KDV

EHHQ H[SLUHG�

� &KHFN 5HJLVWHU &RGH� UHWXUQV D YDOLGDWLRQ PDSSLQJ FRGH IRU WRNHQ YDOLGDWLRQ � ZKHWKHU LW KDV

H[SLUHG� XVHG RI LQYDOLG�

��� 7UXVW)DFWRU 6XEVFULSWLRQ

8QOLNH RWKHU H[LVWLQJ DXWKHQWLFDWLRQ PHFKDQLVPV �606 DQG 3RVLWLRQV�� E\ WKH EDQN·V UHTXHVW� WKH HQG�

XVHU PXVW EH WKH RQH WR GHFLGH ZKHWKHU WKH +RPHEDQNLQJ SODWIRUP VKRXOG XVH 7UXVW)DFWRU DV D 6WURQJ

$XWKHQWLFDWLRQ PHFKDQLVP RU QRW�

��
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+RZHYHU� PLJUDWLQJ H[LVWLQJ VROXWLRQV WR PRUH UHFHQW RQHV FDQ EH D FRPSOH[ SURFHVV WKDW VKRXOG EH

WDNHQ LQWR PD[LPXP FRQVLGHUDWLRQ� RWKHUZLVH LW FDQ OHDG WR VKRUW RU ORQJ�WHUP 6RIWZDUH PDOIXQFWLRQ� 7R

WDFNOH WKLV SUREOHP� ZH KDYH LPSOHPHQWHG DQ 2QERDUGLQJ SURFHVV ZLWKLQ WKH FOLHQW·V DSSOLFDWLRQ�

,Q 6RIWZDUH� DQ 2QERDUGLQJ SURFHVV LV GHILQHG DV D IORZ RI VFUHHQV ZKHQ D XVHU ILUVW DFFHVVHV D QHZO\

LQVWDOOHG 6RIWZDUH RU LW FDQ DOVR EH XVHG WR KHOS XVHUV WR FRQILJXUH FHUWDLQ IHDWXUHV IRU WKH YHU\ ILUVW WLPH�

,Q RXU FDVH� WR GHYHORS WKH 7UXVW)DFWRU RQERDUGLQJ SURFHVV� ZH KDG WR WDNH LQWR DFFRXQW WKH IROORZLQJ

UHTXLUHPHQWV�

� 7HUPV DQG &RQGLWLRQV� SULRU WR VXEVFULSWLRQ� WKH XVHU VKRXOG EH DZDUH DQG DFFHSW WKH WHUPV

DQG FRQGLWLRQV RI 7UXVW)DFWRU VHUYLFH�

� ,QVWDOODWLRQ� LQ RUGHU WR VXFFHVVIXOO\ VXEVFULEH WKH 7UXVW)DFWRU DXWKHQWLFDWLRQ VHUYLFH� WKH XVHU

VKRXOG LQVWDOO WKH 7UXVW)DFWRU DJHQW RQ KLV�KHU GHYLFH�

� 9DOLGDWLRQ� WKH VXEVFULSWLRQ VHUYLFH VKRXOG RQO\ EH GRQH DIWHU SHUIRUPLQJ D VXFFHVVIXO YDOLGDWLRQ

ZLWK RQH RI WKH H[LVWLQJ DXWKHQWLFDWLRQ PHFKDQLVPV � 606 RU 3RVLWLRQV�

� $VVRFLDWLRQ� WKH +RPHEDQNLQJ DSS DQG WKH 7UXVW)DFWRU DJHQW DUH VWDQGDORQH DSSOLFDWLRQV� WKHUH�

IRUH WKH $SS PXVW IHDWXUH PHFKDQLVP WR DVVRFLDWH RQH ZLWK WKH RWKHU�

7R WDFNOH WKH UHTXLUHPHQWV ZH KDYH PHQWLRQHG DERYH� ZH KDYH GHVLJQHG ILYH GLIIHUHQW 9LHZV ZLWKLQ

WKH DSS� ZKHUH WKH ODVW DOORZV XV WR LQIRUP WKH XVHU RQ WKH VXFFHVV RI WKH VHUYLFH VXEVFULSWLRQ� UHVXOWLQJ

RQ D IORZ RI ZLUH�IUDPHV� VWDUWLQJ IURP WKH OHIW WR WKH ULJKW� DV GHSLFWHG E\ WKH )LJXUH ���

)LJXUH ��� 2QERDUGLQJ 6WRU\ERDUG

��
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����� 7HUPV DQG &RQGLWLRQV

'XULQJ WKH VXEVFULSWLRQ IORZ� WKH ILUVW 9LHZ KDV WKH PDLQ SXUSRVH RI SUHVHQWLQJ WKH µ7HUPV DQG &RQGL�

WLRQVµRI WKH 6WURQJ $XWKHQWLFDWLRQ 6HUYLFH WR WKH XVHUV DQG UHFHLYH WKHLU DFFHSWDQFH�

6LQFH WKH 7UXVW)DFWRU LV DVVRFLDWHG RQ�GHYLFH� DIWHU LW WDNHV SODFH� WKH RQERDUGLQJ SURFHVV VKRXOG QRW

DYDLODEOH DQ\PRUH� DQG SUHFHGLQJ ZLWK LW ZLOO UHVXOW RQ D VHUYLFH HUURU� 7R DGGUHVV WKLV� LQVLGH WKH 9LHZ�

&RQWUROOHU� ZH FKHFN ZKHWKHU WKHUH LV DQ DFWLYH VXEVFULSWLRQ RU QRW� E\ PDNLQJ DQ +773 UHTXHVW WR WKH

$3,·V HQGSRLQW 5HTXLUHPHQW�

$V ZH FDQ REVHUYH IURP WKH LQGH[HG WDEOH LQ $SSHQGLFH·V 6HFWLRQ &� WKH 5HTXLUHPHQW HQGSRLQW UH�

VSRQGV ZLWK D 1XPEHU� H[SUHVVHG DV DQ ,QWHJHU� ZKLFK LQGLFDWHV WKH VXEVFULSWLRQ VWDWXV RI WKH DFFRXQW�

7KH UHTXLUHPHQW FDQ DVVXPH GLIIHUHQW YDOXHV� ZKLFK DUH FDOFXODWHG RQ WKH %DFNHQG�VLGH XVLQJ D ELQDU\

VXP RI WKH YDOXHV PDSSHG WR DQ (QXPHUDWRU DV GHSLFWHG E\ WKH /LVWLQJ ���

typedef enum Requirement {
NotRequired = 1,
RequiresSubscription = 2,
Subscribed = 4,
NotRequiredForTransaction = 8,
RequiredForTransaction = 16,
UnknownRequirement = NSUIntegerMax

}Requirement;

/LVWLQJ ��� 5HTXLUHPHQW 9DOXH 0DSSLQJ

&RQVLGHULQJ ZH ZDQW WR YHULI\ ZKHWKHU WKH XVH KDV VXEVFULEHG WKH VHUYLFH RU QRW DQG WKH 5HTXLUHPHQW

ILHOG UHSUHVHQWV D ELQDU\ VXP RI QXPEHUV UDQJLQJ IURP � WR �� �LQ VRPH FDVHV LW FDQ DVVXPH WKH YDOXH

��� LI WKH DFFRXQW KDV 6XEVFULEHG WR WKH VHUYLFH DQG WKH WUDQVDFWLRQ GRHV QRW UHTXLUH 7UXVW)DFWRU�� ZH

SHUIRUP DQ $QG %LW�:LVH RSHUDWLRQ EHWZHHQ WKH 6XEVFULEHG PDSSHG YDOXH DQG WKH UHVXOW IURP WKH GDWD

$3,� ,I WKLV FRQGLWLRQ LV VDLG WR EH WUXH� ZH UHGLUHFW WKH XVHU WR WKH VFUHHQ GHSLFWHG E\ )LJXUH ���

��
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)LJXUH ��� 6XEVFULSWLRQ DOUHDG\ DFWLYH

����� ,QVWDOODWLRQ

,Q FDVH WKH DFFRXQW GRHV QRW KDYH DQ DFWLYH VXEVFULSWLRQ� DIWHU DFFHSWLQJ WKH µ7HUPV DQG &RQGLWLRQµRI

WKH 6WURQJ $XWKHQWLFDWLRQ VHUYLFH� WR DVVRFLDWH WKH XVHU·V FRQWUDFW WR WKH GHYLFH� WKH LQVWDOODWLRQ RI WKH

7UXVW)DFWRU $JHQW $SSOLFDWLRQ LV PDQGDWRU\� $V VXFK� ZH DGGHG DQRWKHU VWHS UHTXHVWLQJ WKH XVHU WR LQVWDOO

WKH $SS ZLWK DQ $SS 6WRUH LPDJH DFWLQJ DV D EXWWRQ IRU D TXLFN DFFHVV WR WKH 7UXVW)DFWRU $JHQW LQVWDOODWLRQ

SDJH IRU LQVWDOODWLRQ� DV GHSLFWHG E\ WKH )LJXUH ���

)LJXUH ��� 7UXVW)DFWRU $JHQW ,QVWDOODWLRQ 6WHS

7R VXSSRUW WKLV D GLUHFW LQWHUDFWLRQ EHWZHHQ WKH +RPH�%DQN $SS DQG WKH $SS 6WRUH� ZH KDYH XVHG D

FRUH $3, SURYLGHG E\ $SSOH RQ WKH 8,.LW 6'. FDOOHG 6WRUH.LW�

��



&+$37(5 �� '(9(/230(17 352&(66

,Q RUGHU WR XVH 6WRUH.LW LQ RXU 9LHZ�&RQWUROOHU� WKH ODWWHU PXVW LQKHULW IURP WKH 'HOHJDWH 6.6WRUH3UR�

GXFW9LHZ&RQWUROOHU'HOHJDWH� :LWK WKLV GHOHJDWH� RQH FDQ ORDG DQ $SS 6WRUH 9LHZ WKURXJK D 3XVK 0RGDO�

E\ UHIHUULQJ WKH $SSOLFDWLRQ ,' ZH ZDQW WR GLVSOD\� )RU H[DPSOH� WR ORDG 7UXVW)DFWRU� E\ LWV RZQ LGHQWLILHU

����������� ZH KDYH XVHG WKH IROORZLQJ FRGH H[FHUSW GHSLFWHG E\ /LVWLQJ ��

SKStoreProductViewController* spvc = [[SKStoreProductViewController alloc] init];
[spvc loadProductWithParameters: @{

SKStoreProductParameterITunesItemIdentifier : @1525877833
} completionBlock:nil];

/LVWLQJ ��� /RDG $SS 6WRUH 9LHZ IURP DQ $FWLRQ

����� 9DOLGDWLRQ

7KH 6XEVFULSWLRQ DQG $VVRFLDWLRQ SURFHVV WR WKH 7UXVW)DFWRU $JHQW DSSOLFDWLRQ FDQ RQO\ EH GRQH DIWHU

YDOLGDWLQJ WKH XVHU LQWHJULW\� :H FDQ WU\ WR DVVXUH WKLV E\ XVLQJ DQ H[LVWLQJ VHFXULW\ PHFKDQLVP�

,Q RUGHU WR YDOLGDWH WKH XVHU·V LQWHJULW\ ZH VHQG DQ 606 WR WKH QXPEHU DVVRFLDWHG ZLWK WKH %DQN

DFFRXQW ZLWK D 7RNHQ RQ LWV ERG\ HYHU\ WLPH WKH XVHU·V MXPS ULJKW RQWR WKLV VWHS� 8SRQ UHFHLYLQJ WKH

7RNHQ YLD WH[W�PHVVDJH� WKH XVHU LV SURPSWHG WR W\SH LW LQWR WKH WH[W�ILHOG� DV GHSLFWHG E\ )LJXUH ���

)LJXUH ��� 606 7RNHQ &UHGHQWLDO 6WHS

$IWHU LQVHUWLQJ WKH 7RNHQ LQWR WKH WH[W�ILHOG DQG SXVKLQJ WKH µ&RQWLQXHµEXWWRQ� WKH 7RNHQ LV VHQW RYHU

RYHU IRU IXUWKHU YDOLGDWLRQ YLD DQ +773 3267 UHTXHVW WR WKH %DQN·V 5(67 VHUYLFH� ,I WKH FUHGHQWLDO LV

VDLG WR EH YDOLG� RU LQ DFFRUGDQFH ZLWK WKH JHQHUDWHG 7RNHQ E\ WKH %DFNHQG�VLGH� ZH UHTXHVW IRU D YDOLG

7UXVW)DFWRU UHJLVWUDWLRQ FRGH� WR EH XVHG RQ WKH QH[W VWHS� VHQW E\ VHJXH PHFKDQLVP�

��
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����� $VVRFLDWLRQ

7KH $VVRFLDWLRQ VWHS LV FRQVLGHUHG WR EH WKH ODVW RQ 6WURQJ $XWKHQWLFDWLRQ VHUYLFH VXEVFULSWLRQ� ,W·V LQ WKLV

SDUWLFXODU VWHS WKH +RPH�%DQN XVHU FRQWUDFW LV DVVRFLDWHG ZLWK 7UXVW)DFWRU $JHQW�

7KH L26 DUFKLWHFWXUH KDV EHHQ EXLOW XSRQ D YHU\ VWULFW VHFXULW\ PRGHO ZKHUH $SSV DUH LVRODWHG WR WKHLU

RZQ VDQGER[� ZKLFK PHDQV WKH\ FDQ RQO\ DFFHVV WKHLU RZQ GDWD DQG QRW SHUVRQDO GDWD QRU RWKHU DSSV·�

7KLV FRPHV ZLWK D OLWWOH RI D GUDZEDFN WR WKH 7UXVW)DFWRU LPSOHPHQWDWLRQ EHFDXVH WKH +RPH�%DQN DSS

FDQ·W DFFHVV WKH $JHQW GLUHFWO\�

7R FRSH ZLWK WKLV SUREOHP� WKH 5HJLVWHU�&RGH HQGSRLQW SURYLGHV XV DQ 85/ WKDW DFWV DV D GHHS�OLQNLQJ

EHWZHHQ DSSV� $ GHHS�OLQN LV D FRPPRQ 85/ SRLQWLQJ WRZDUGV D VSHFLILF FRQWHQW RU� LQ RXU FDVH� DQ $SS

LQVWDOOHG RQ WKH GHYLFH� /LNH EURZVHU·V 85/·V� GHHS�OLQNV DOVR VXSSRUWV TXHU\ VWULQJV� ZKLFK KDV KHOSHG

XV WR SDVV GDWD IURP WKH +RPH�%DQN DSS WR WKH 7UXVW)DFWRU $JHQW� DV D SD\ORDG TXHU\ SDUDPHWHU� 7KH

/LVWLQJ �� GHSLFWV WKH GHHS�OLQNLQJ 85/ VWUXFWXUH WR WKH 7UXVW)DFWRU $SSOLFDWLRQ $JHQW�

RSHQ�WUXVWIDFWRU�DSS�UHJLVWHU" SD\ORDG $VVRFLDWLRQ7RNHQ
/LVWLQJ ��� 'HHSOLQN 85/ 6WUXFWXUH

,Q RUGHU WR ILQDOO\ SDLU WKH %DQN FRQWUDFW ZLWK WKH 7UXVW)DFWRU $JHQW WKH XVHU VKRXOG SXVK µ3DLUµEXWWRQ�

7KLV EXWWRQ KDV D GHHS�OLQN 85/ DVVRFLDWHG ZLWK LWVHOI� WKDW RQFH WULJJHUHG WULHV WR RSHQ LW E\ ZLWK KHOS RI

1685/ FODVV� 2QFH WKH 85/ KDV EHHQ VXFFHVVIXOO\ RSHQ� WKH $SSOLFDWLRQ 7UXVW)DFWRU VKRXOG RSHQ DQG

SURPSW�

+RZHYHU� WR HQVXUH VHFXULW\� 7UXVW)DFWRU UHJLVWUDWLRQ FRGH KDV D WLPH�WR�OLYH WLPHU� PHDQLQJ WKDW DIWHU

D FHUWDLQ WLPH RI LWV FUHDWLRQ WKH WRNHQ LV UHMHFWHG E\ WKH %DFNHQG VHUYLFHV� 7KLV WLPHU LV H[SUHVVHG LQ

VHFRQGV DQG LV VHQW RYHU WKH UHVSRQVH -621 ERG\ RI 5HJLVWHU�&RGH HQGSRLQW�

*LYHQ WKH IDFW WKHVH 7RNHQV FDQ H[SLUH EHIRUH WKH 8VHU KDV VXFFHVVIXOO\ SDLUHG WKHLU FRQWUDFW ZLWK

7UXVW)DFWRU $JHQW� WKH %DFNHQG VHUYLFHV SURYLGHV DQ HQGSRLQW WKDW JLYHQ WKH H[SLUHG 2SHUDWLRQ ,'� UHWXUQV

D QHZ 7RNHQ IRU D VXFFHVVIXO DVVRFLDWLRQ� :H WKHQ GLVFDUG WKH H[SLUHG FRGH DQG XVH WKH QHZHVW IRU

DVVRFLDWLRQ�

��
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)LJXUH ��� 7UXVW)DFWRU $JHQW VXEVFULSWLRQ IORZ

7KH )LJXUH �� GHSLFWV WKH DVVRFLDWLRQ IORZ� ZKHUH WKH RXWHU OHIW DQG ULJKW VFUHHQV UHSUHVHQWV WKH

+RPH�%DQN $SSOLFDWLRQ� ZKLOVW WKH PLGGOH RQH WKH 7UXVW)DFWRU $JHQW�

$OWKRXJK WKH 7UXVW)DFWRU $JHQW SUHVHQWV D VXFFHVVIXO VFUHHQ� VRPHWKLQJ ZURQJ FDQ KDSSHQ WKURXJK�

RXW WKH VXEVFULSWLRQ� 7R PDNH VXUH WKH 8VHU LV DZDUH RI WKH VWDWXV� ZH KDYH LPSOHPHQWHG RQH ODVW VFUHHQ

RQ WKH RQ�ERDUGLQJ IORZ� 7KLV VFUHHQ LV VKRZQ WR WKH XVHU EDVHG RQ WKH UHVXOW RI DQ +773 3267 UHTXHVW

WR WKH &KHFN 5HJLVWHU &RGH HQGSRLQW� ZKHUH WKH 8QLTXH ,' SDUDPHWHU UHIHUV WR WKH 2SHUDWLRQ ,' ZH RE�

WDLQHG IURP 5HJLVWHU &RGH� 7KH $3, EDVHG RQ WKLV ,' WKHQ UHVSRQGV ZLWK D 6WDWXV QXPEHU DQG D SRVVLEOH

PHVVDJH HUURU�

7KH &KHFN 5HJLVWHU &RGH VWDWXV FDQ DVVXPH YDOXHV UDQJLQJ IURP � WR �� ZKLFK UHSUHVHQWV WKH IROORZLQJ

FDVHV�

�� 7KH %DFNHQG VHUYLFHV UHTXLUHG FOLHQW WR RQFH DJDLQ YDOLGDWH WKH VXEVFULSWLRQ E\ UH�VHQGLQJ WKH

2SHUDWLRQ ,'�

�� 7KH VXEVFULSWLRQ ZDV VXFFHVVIXOO\ FRPSOHWHG�

�� DQG � LQGLFDWHV DQ HUURU H[SUHVVHG LQ (UURU0HVVDJH SURSHUW\ IURP WKH -621 UHVSRQVH ERG\

*LYHQ WKH IDFW VXEVFULSWLRQ SURFHVV RQO\ WDNHV SODFH ZKHQ WKH XVHU LV UHGLUHFWHG IURP WKH +RPH�

%DQN $SS WR WKH 7UXVW)DFWRU� WKH ILUVW OHDYHV IRUHJURXQG XQWLO WKH 8VHU UHWXUQV EDFN DQG� LI KH GRHV� WKH

$SS SHUIRUPV WKH 1HWZRUN FDOO DQG WKH YDOLGDWLRQ ZH KDYH PHQWLRQHG DERYH� 7KLV LV GRQH E\ UHJLVWHULQJ

DQ 2EVHUYHU RQ WKH 8,$SSOLFDWLRQ'LG%HFRPH$FWLYH1RWLILFDWLRQ� E\ UHFXUULQJ WR WKH 161RWLILFDWLRQ&HQWHU

PHFKDQLVP� GHSLFWHG E\ WKH /LVWLQJ ��� ZKHUH WKH EHFRPH$FWLYH� LV D VHOHFWRU IRU D IXQFWLRQ EORFN ZLWK

WKH YDOLGDWLRQ ORJLF�

��



���� 75$16$&7,21 352&(66

[[NSNotificationCenter defaultCenter] addObserver:self
selector:@selector(becomeActive:)
name:UIApplicationDidBecomeActiveNotification object:nil];

/LVWLQJ ��� /RDG $SS 6WRUH 9LHZ IURP DQ $FWLRQ

,I WKH 7UXVW)DFWRU VXEVFULSWLRQ LV WKHQ VDLG WR EH VXFFHVVIXO� WKH 2EVHUYHU IRU 8,$SSOLFDWLRQ'LG%H�

FRPH$FWLYH QRWLILFDWLRQ LV WKHQ UHPRYHG DQG WKH $SS SUHVHQWV WKH ODVW VFUHHQ GHSLFWHG E\ )LJXUH �� WR

WKH XVHU�

��� 7UDQVDFWLRQ 3URFHVV

$V ZH KDYH SUHYLRXVO\ VWDWHG� WKH +RPH�%DQN $SSOLFDWLRQ KDV EHHQ EXLOW RQ D 09& $UFKLWHFWXUH� ZKLFK

PHDQV EXVLQHVV PRGHO� 8, LPSOHPHQWDWLRQ DQG ORJLF DUH VHSDUDWHG HQWLWLHV� %HVLGHV WKLV� WKH 09& $UFKL�

WHFWXUH DOORZV XV WR LPSOHPHQW DQG UH�XVH FRPSRQHQWV XQGHU GLIIHUHQW HQYLURQPHQWV ZLWKRXW WKH QHHG RI

UH�ZULWLQJ EHKDYLRUV PXOWLSOH WLPHV�

:LWK WKLV LQ PLQG� WKH +RPH�%DQN $SSOLFDWLRQ LQKHULWV IURP IRXU VWHS *HQHULF &RQWUROOHUV WR FRSH ZLWK

WKH WUDQVDFWLRQ SURFHVV� UHJDUGOHVV RI LWV W\SH� 7KH *HQHULF 7UDQVDFWLRQ $UFKLWHFWXUH LV GHSLFWHG E\ )LJXUH

�� DQG EHOORZ ZH LQWURGXFH HDFK VWHS UHVSRQVLELOLW\�

� 6WHS �� ,QSXW )LHOGV IRU WKH WUDQVDFWLRQ GHWDLOV� VXFK DV FXUUHQF\� DPRXQW DQG GHVWLQDWLRQ� $IWHU

HGLWLQJ WKHVH ILHOGV� D YDOLGDWLRQ RI WKH LQSXW LQIRUPDWLRQ LV SHUIRUPHG EHIRUH FRQWLQXH�

� 6WHS �� 7UDQVDFWLRQ 2YHUYLHZ GLVSOD\V D VXPPDU\ EDVHG RQ WKH LQSXW LQIRUPDWLRQ IURP SUHYLRXV

VWHS DQG UHTXHVWV WKH DXWKHQWLFDWLRQ PHWKRG IRU WUDQVDFWLRQ�

� 6WHS �� 7UDQVDFWLRQ 9DOLGDWLRQ SURPSWV XVHU IRU WUDQVDFWLRQ DSSURYDO ZLWK PXOWL�IDFWRU DXWKHQ�

WLFDWLRQ�

� 6WHS �� 3UHVHQWV D 6WDWXV 6FUHHQ WR WKH XVHU� ZKHWKHU WKH WUDQVDFWLRQ KDV EHHQ VXFFHVVIXOO\

H[HFXWHG RU QRW�

��
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)LJXUH ��� $UFKLWHFWXUH RI )XQG 7UDQVDFWLRQ )ORZ

*LYHQ WKLV� WKH LQWHJUDWLRQ RI WKH $XWKHQWLFDWLRQ PHFKDQLVP YLD 7UXVW)DFWRU ZDV PDLQO\ SHUIRUPHG DW

WKH 6WHS � DQG WKH H[HFXWLRQ SURFHVV RQ WKH 6WHS ��

$V ZH KDYH SUHYLRXVO\ GLVFXVVHG� WKH VXEVFULSWLRQ WR WKLV QHZ PHFKDQLVP LW·V QRW PDQGDWRU\ DQG WKH

PHFKDQLVP VKRXOG RQO\ EH WULJJHUHG LI WKH WUDQVDFWLRQ UHTXLUHV LW DQG WKH XVHU KDV DQ DFWLYH 7UXVW)DFWRU

VXEVFULSWLRQ�

,Q FRQWUDVW WR RWKHU H[LVWLQJ DXWKHQWLFDWLRQ PHFKDQLVPV� 606 7RNHQ DQG 3RVLWLRQV� WKH DXWKRUL]DWLRQ

YLD 7UXVW)DFWRU GRHV QRW UHTXLUH D GLUHFW LQSXW IURP WKH XVHU LQ WKH $SS� $V VXFK� ZH KDYH LPSOHPHQWHG D

VWDQG�DORQH ;,% WKDW SUHVHQWV WR WKH XVHU WKUHH GLIIHUHQW LQIRUPDWLYH LPDJHV XQGHU GLIIHUHQW FLUFXPVWDQFHV�

ZKLFK ZH ZLOO GLVFXVV ODWHU�

)URP WKH OHIW WR WKH ULJKW� WKH )LJXUH �� GHSLFWV WKH WUDQVDFWLRQ IORZ LQ DFFRUGDQFH WR WKH DUFKLWHFWXUH

GHVFULEHG E\ )LJXUH ��� ZKHUH LQ WKH ILUVW VWHS WKH XVHU PXVW W\SH WKH GHWDLOV IRU WKH IXQG WUDQVDFWLRQ

� %,1� DPRXQW� GHVFULSWLRQ DQG VR RQ� 7KH QH[W VFUHHQ SUHVHQWV DQ RYHUYLHZ RI WKH WUDQVDFWLRQ GHWDLOV�

6LQFH WKLV VHFRQG VWHS LV XVHG DFURVV RWKHU W\SH RI WUDQVDFWLRQV� ZH GLVSDWFK DQ +773 UHTXHVW WR WKH

5HTXLUHPHQW HQGSRLQW DQG SHUIRUP� RQFH DJDLQ� WKH $QG %LW�:LVH RSHUDWLRQ WR FKHFN WKH VXEVFULSWLRQ

��
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VWDWXV DQG 7UXVW)DFWRU 5HTXLUHPHQW IRU WKH WUDQVDFWLRQ� ,I ERWK FRQGLWLRQV DUH VDLG WR EH WUXH� ZH WKHQ

ORDG WKH 7UXVW)DFWRU WUDQVDFWLRQ VFUHHQ�

2QFH WKH WUDQVDFWLRQ DXWKRUL]DWLRQ VFUHHQ LV ORDGHG� WKH WKLUG VWHS� WKH $SS GLVSDWFKHV DQ +773

3267 UHTXHVW WR WKH 7UXVW)DFWRU &UHDWH 7UDQVDFWLRQ HQGSRLQW� ZLWK WKH WUDQVDFWLRQ GDWD DQG WKH W\SH RI

WUDQVDFWLRQ DQG RSHUDWLRQ ,'·V� 7KH HQGSRLQW ZLOO WKHQ UHVSRQG ZLWK D 6WULQJ ,' LQ WKH GDWD ERG\ SURSHUW\�

WR EH XVHG ODWHU RQ WR YHULI\ WKH WUDQVDFWLRQ VWDWH� DQG D 3XVK 1RWLILFDWLRQ ZLOO EH VHQW WR WKH GHYLFH ZKLFK

KDV EHHQ SUHYLRXVO\ DVVRFLDWHG ZLWK WKH FRQWUDFW� LQIRUPLQJ WKDW D WUDQVDFWLRQ UHTXHVW KDV EHHQ PDGH� DV

GHSLFWHG E\ )LJXUH ���

)LJXUH ��� 8, )XQG 7UDQVDFWLRQ )ORZ

$V VRRQ DV WKH GHYLFH UHFHLYHV D 3XVK 1RWLILFDWLRQ� LI WKH XVHU FOLFNV RQ LW� KH RU VKH FDQ KDYH DQ

RYHUYLHZ RQ WKH DVVRFLDWHG ULVN RI WKH WUDQVDFWLRQ H[HFXWLRQ� EDVHG RQ WKH GHILQHG SDUDPHWHUV� 8VHU

ZLOO DOVR EH SURPSWHG WR UHMHFW RU DFFHSW WKH WUDQVDFWLRQ H[HFXWLRQ� 7R H[HPSOLI\� WKH )LJXUH �� GHSLFWV

WUDQVDFWLRQ UHTXHVWV ZLWK WKH DPRXQW RI ��� ��� DQG ��� $.=� EHLQJ ODEHOHG DV /RZ� 0HGLXP DQG +LJK

5LVN 7UDQVDFWLRQV� UHVSHFWLYHO\�

��
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)LJXUH ��� ([DPSOH RI 7UDQVDFWLRQ &ODVVLILFDWLRQV

%HFDXVH RI WKH IDFW WKDW L26 UHVWULFWV HDFK $SS WR LWV RZQ VDQG�ER[� DV ZH KDYH SUHYLRXVO\ VWDWHG� WKH

7UXVW)DFWRU $JHQW LV QRW DEOH WR LQWHUDFW GLUHFWO\ ZLWK WKH +RPH�%DQN $SS� *LYHQ WKLV IDFW� DIWHU WKH 3XVK

1RWLILFDWLRQ KDV EHHQ VHQW� WKH RQO\ SRVVLEOH PHWKRG WR YHULI\ ZKHWKHU WKH WUDQVDFWLRQ KDV EHHQ DFFHSWHG

LV E\ SHUIRUPLQJ D ORQJ�SROOLQJ +773 UHTXHVW WR WKH &KHFN &UHDWH 7UDQVDFWLRQ HQGSRLQW E\ SDVVLQJ WKH ,'

JLYHQ E\ &UHDWH 7UDQVDFWLRQ RYHU WKH UHTXHVW ERG\� 7KH &KHFN &UHDWH 7UDQVDFWLRQ ZLOO WKHQ YDOLGDWH WKH

H[HFXWLRQ VWDWXV RQ WKH %DFNHQG DQG UHWXUQ YDOXHV UDQJLQJ IURP � WR �� :H GLVSOD\ GLIIHUHQW 7UXVW)DFWRU

LPDJHV� DV GHSLFWHG E\ )LJXUH ��� EDVHG RQ WKHVH YDOXHV ZKLFK UHSUHVHQW WKH IROORZLQJ VWDWHV�

�� 3HQGLQJ� 7KH WUDQVDFWLRQ KDV QRW EHHQ FRQILUPHG \HW�

�� $FFHSWHG� 7KH WUDQVDFWLRQ KDV EHHQ DFFHSWHG E\ WKH 7UXVW)DFWRU $JHQW�

�� ([SLUHG� 7KH WUDQVDFWLRQ KDV H[FHHGHG PD[LPXP WLPH DQG WKHUHIRUH KDV EHHQ FDQFHOOHG�

�� (UURU� 7KH WUDQVDFWLRQ KDV EHHQ FDQFHOOHG GXH WR DQ HUURU�

�� 'HFOLQHG� 7KH WUDQVDFWLRQ KDV EHHQ GHFOLQHG E\ WKH 7UXVW)DFWRU $JHQW

��
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)LJXUH ��� 7UXVW)DFWRU ([HFXWLRQ 6WDWXV

��� 6XPPDU\

7KH 'HYHORSPHQW 3URFHVV KDV EHHQ IRFXVHG RQ WKH SUREOHPV DQG WKHLU VROXWLRQV� ZKLOVW GLVSOD\LQJ H[DP�

SOHV RI WKH HQG�UHVXOW�

,W VWDUWHG E\ H[SORULQJ FRPPRQ 'HVLJQ 3DWWHUQV XVHG XQGHU WKH VFRSH RI L26 'HYHORSPHQW� VXFK DV

$GDSWHU� 2EVHUYHU DQG 6LQJOHWRQV� IROORZHG E\ WKH $UFKLWHFWXUDO 3DWWHUQ FDOOHG 0RGHO�9LHZ�&RQWUROOHU�

$IWHU LQWURGXFLQJ WKHVH GHYHORSPHQW SUDFWLFHV� ZH EHJDQ GLVFXVVLQJ WKH LQWHJUDWLRQ RI 6WURQJ $XWKHQ�

WLFDWLRQ PHFKDQLVP YLD 7UXVW)DFWRU LQ WKH +RPH�%DQN $SSOLFDWLRQ�
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&RQFOXVLRQV DQG )XWXUH :RUN

$V DQ RXWFRPH WR WKLV 'LVVHUWDWLRQ� WKH &KDSWHU &RQFOXVLRQV DQG )XWXUH ZRUN ZLOO LQLWLDOO\ VXPPDUL]H WKH

UHVHDUFK DQG GLVFXVV WKH SURMHFW PLOHVWRQHV� DV ZHOO DV D JHQHUDO DSSUHFLDWLRQ RI WKH H[HFXWHG ZRUN�

7R KDYH FORVXUH� DQG FRQVLGHULQJ WKLV SURMHFW KDV EHHQ DFFHSWHG E\ WKH FOLHQW WR HQWHU 3URGXFWLRQ

SKDVH� ZH ZLOO HVWDEOLVK IXWXUH ZRUN WR EH PDGH LQ RUGHU WR LPSURYH WKH $SS·V VHFXULW\� PDLQWDLQDELOLW\ DQG

HQKDQFHG 8VHU ([SHULHQFH�

��� 2YHUDOO &RQFOXVLRQV

$V ZH KDYH SUHYLRXVO\ VWDWHG� WKLV 'LVVHUWDWLRQ KDG WKH PDLQ SXUSRVH RI LQWHJUDWLQJ D $XWKHQWLFDWLRQ OD\HU

RQ D H[LVWLQJ +RPH %DQNLQJ $SSOLFDWLRQ� E\ UHFXUULQJ WR 7UXVW)DFWRU VHUYLFH VWDFN� DQG LQYHVWLJDWH WKH

GHYHORSPHQW SDUDGLJPV RI L26 $SSOLFDWLRQV�

(YHQ WKRXJK LW ZDV D UHTXLUHPHQW WR ZRUN ZLWK 1DWLYH 7HFKQRORJLHV� ZH VWDUWHG E\ UHVHDUFKLQJ RWKHU

H[LVWLQJ IUDPHZRUNV WKDW FDQ EH XVHG WR EXLOG L26 $SSOLFDWLRQV� 2Q 0RELOH 'HYHORSPHQW 3DUDGLJPV�

ZH KDYH IRXQG WKUHH GLIIHUHQW DSSURDFKHV� 3URJUHVVLYH :HE $SSOLFDWLRQV 'HYHORSPHQW ZKHUH ZH FDQ

XVH :HE EDVHG WHFKQRORJLHV WR FUHDWH G\QDPLF $SSOLFDWLRQV WKDW UXQ RQ :HE %URZVHUV� &URVV�3ODWIRUP

$SSOLFDWLRQ 'HYHORSPHQW ZKHUH WKH VDPH FRGH�EDVH FDQ EH VKDUHDEOH DFURVV PXOWLSOH 2SHUDWLQJ 6\VWHP

HQYLURQPHQWV� KDYLQJ D QHDUO\ 1DWLYH $SSOLFDWLRQ H[SHULHQFH DQG UHGXFHG FRVWV RI GHYHORSPHQW� :H HQGHG

XS ZLWK 1DWLYH $SSOLFDWLRQ 'HYHORSPHQW GXH WR WKH IDFW WKH $SS ZDV DOUHDG\ PDGH DQG DOVR EHFDXVH RI

OLPLWDWLRQV LPSRVHG E\ WKH RWKHU SDUDGLJPV � OLNH DEVHQFH RI 3XVK 1RWLILFDWLRQV� UHGXFHG 8VHU ([SHULHQFH

PHWULFV� $SSOLFDWLRQ VL]HV� VORZ DFFHVV WR QHZ IHDWXUHV DQG ZRUVH LQWHJUDWLRQ ZLWK WKH RYHUDOO 2SHUDWLQJ

6\VWHP IXQFWLRQV�

:LWK WKH SXUSRVH RI XQGHUVWDQGLQJ WKH SURMHFW $UFKLWHFWXUH DQG KRZ LW ZRUNV LQWHUQDOO\� ZH KDYH LQWUR�

GXFHG $SSOH·V 2EMHFWLYH�& DQG 6ZLIW SURJUDPPLQJ ODQJXDJHV IRFXVLQJ RQ WKHLU V\QWD[ GLIIHUHQFHV� IROORZHG

E\ WKH &RFRD7RXFK IUDPHZRUN ZKLFK DOORZV RQH WR LPSOHPHQW $SSOLFDWLRQ·V *UDSKLFDO 8VHU ,QWHUIDFHV � RU

DOVR NQRZQ DV *8,� %HVLGHV WKLV IUDPHZRUN� HYHQ WKRXJK ZH KDYH QRW XVHG LW GXH WR LWV $3, UHTXLUHPHQWV

�WDUJHW OLPLWHG WR �� IRU L26 RQ�ZDUGV�� ZH KDYH DOVR LQWURGXFHG 6ZLIW8, DV DQ $SSOH·V RIILFLDO DOWHUQDWLYH�
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3URJUDPPLQJ /DQJXDJHV DQG RWKHU 7HFKQRORJLHV DUH RIWHQ DQ DEVWUDFWLRQ OD\HU ZH FDQ FXVWRPL]H LQ

RUGHU WR VKDSH RXU EXVLQHVV ORJLF LQWR RQH $SSOLFDWLRQ� 7KHUHIRUH� VRPHWLPHV WKHVH UHTXLUH PRUH FRGH WR

H[HFXWH VLPSOH WDVNV� KHQFH GHYHORSHUV PD\ DGG H[WHUQDO GHSHQGHQFLHV WR VSHHG XS GHYHORSPHQW� )RU

WKLV PDWWHU� ZH KDYH LQWURGXFHG RQH FRPPRQO\ XVHG 3DFNDJH 0DQDJHU� WKH &RFRD3RGV� DQG D +773 FOLHQW

QDPHG $)1HWZRUNLQJ ZKLFK UHGXFHV FRPSOH[LW\ FRPSDUHG WR WKH EXLOW LQ IRXQGDWLRQ·V 1685/6HVVLRQ�

$IWHU KDYLQJ GRQH DQ H[WHQVLYH UHVHDUFK ZRUN RQ WHFKQRORJLHV DQG LPSRUWDQW FRQFHSWV XVHG E\ +RPH�

%DQN $SS� ZH ZHUH DEOH WR KDYH D EHWWHU LQVLJKW LQWR L26 1DWLYH 'HYHORSPHQW DQG VXFFHVVIXOO\ LQWHJUDWH

7UXVW)DFWRU VWDFN RQ WKH &OLHQW VLGH�

��� )XWXUH :RUN

$V ZH SUHYLRXVO\ PHQWLRQHG� WKH +RPH�%DQN $SSOLFDWLRQ LV DQ H[LVWLQJ SURGXFW DQG WKH 7UXVW)DFWRU VHFXULW\

OD\HU ZH KHUHE\ SUHVHQWHG KDV EHHQ DFFHSWHG E\ WKH &OLHQW WR HQWHU $SS 6WRUH GLVWULEXWLRQ� 7KXV� LW LV

LPSRUWDQW WR SUHVHQW KHUHE\ FHUWDLQ DVSHFWV WKDW VKRXOG EH LPSURYHG DV WLPH JRHV RQ�

)LUVW RII DQG FRQVLGHULQJ WKH ZLGH DGRSWLRQ RI 6ZLIW LQ FRPSDULVRQ WR 2EMHFWLYH�&� ZH ZRXOG OLNH WR

VWDUW PLJUDWLQJ RXU FRGH EDVH� VWDUWLQJ IURP JHQHULF IXQFWLRQV� LQ RUGHU WR VWD\ XS�WR�GDWH ZLWK QHZ PDUNHW

VWDQGDUGV� 7KLV ZRXOG QRW RQO\ LPSURYH $SS SHUIRUPDQFH DV ZRXOG DOVR HDVH RI PDLQWDLQDELOLW\ VLQFH 6ZLIW

V\QWD[ LV HDVLHU WR XQGHUVWDQG IRU ERWK H[SHULHQFH DQG QHZ GHYHORSHUV�

:KHQ LW FRPHV WR IXQFWLRQDOLWLHV� 7UXVW)DFWRU·V VXEVFULSWLRQ VHUYLFHV DOORZ GHYHORSHUV WR SUHVHQW D 45

FRGH WR EH UHDG LQ RUGHU WR SDLU ZLWK RWKHU GHYLFHV� UDWKHU RQ�GHYLFH� 7KLV FRXOG EH HDVLO\ GRQH E\ SDUVLQJ D

�� EDVH IRUPDW VWULQJ WR DQ 8,,PDJH9LHZ RXWSXW� %\ LPSOHPHQWLQJ WKLV IHDWXUH� 8VHUV FRXOG RSW WR FKRRVH

D GLIIHUHQW GHYLFH WR DVVRFLDWH WKHLU FRQWUDFW ZLWK� DQG KDYH WZR GHYLFHV IRU GLIIHUHQW XVH FDVHV � RQH WR

UHTXHVW WUDQVDFWLRQV DQG DQRWKHU WR DXWKRUL]H WKHP�

5LJKW QRZ� HYHU\ WUDQVDFWLRQ PDGH ZLWK 7UXVW)DFWRU KDV D WLPHU DVVRFLDWHG ZLWK LW� ,I DQ 8VHU WDNHV

PRUH WLPH WKDQ ZKDW KH KLV VXSSRVHG WR� KH ZLOO EH SUHVHQWHG DQ ([SLUDWLRQ (UURU VFUHHQ DQG ZRXOG EH

UHTXLUHG WR ILOO�LQ WKH WUDQVDFWLRQ IRUP RQFH DJDLQ� 7KLV FDQ FDXVH DQ LPSDFW RQ 8VHU ([SHULHQFH PHWULFV

WKDW FRXOG EH HDVLO\ DGGUHVVHG E\ DOORZLQJ XVHUV WR UHTXHVW IRU D QHZ 7UXVW)DFWRU WRNHQ ZLWK WKH VDPH

GDWD DW OHDVW RQFH � ZKLFK ZRXOG PDNH D JUHDW QHZ IHDWXUH LQ WKH IXWXUH�
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6XUYH\ 4XHVWLRQQDLUH

$ ORW RI TXHVWLRQV UHPDLQ ZLWKRXW DQVZHUV DERXW RQOLQH VHFXULW\ DQG QHZ WHFKQRORJLHV HPHUJH LQ RUGHU WR

SURWHFW XVHUV IURP VHYHUDO DWWDFNV� :KHQ LW FRPHV WR KDQGOLQJ VHQVLWLYH GDWD� FRPSDQLHV WHQG WR LQYHVW D

ORW RQ VHFXULW\ LQ VXFK ZD\ WR PDNH VXUH XVHUV· GDWD UHPDLQ SULYDWH DQG FDQ RQO\ EH DFFHVVHG DQG KDQGOHG

E\ DXWKRUL]HG SHUVRQQHO� KRZHYHU� WKLV LQYHVWPHQW� DOVR GHSHQGV RQ XVHU·V RQOLQH EHKDYLRU�

:LWK WKLV TXHVWLRQQDLUH� ZH LQWHQG WR VWXG\ XVHU·V RQOLQH EHKDYLRU� PRUH VSHFLILFDOO\ ZKHQ LW FRPHV WR

+RPH %DQNLQJ SODWIRUPV�

+RPH %DQNLQJ LV D WHUP WKDW EHFRPH SRSXODU VLQFH WKH ����·V DQG GHILQHV DV D V\VWHP ZKHUHE\

D SHUVRQ� DW DQ\ JLYHQ SODFH DQG WLPH� IRU DV ORQJ DV KH�VKH KDV D GHYLFH ZLWK LQWHUQHW FRQQHFWLRQ�

FDQ DFFHVV LQIRUPDWLRQ DERXW KLV�KHU EDQN DFFRXQW� PDNH GHSRVLWV� IXQGV WUDQVDFWLRQV DQG VHUYLFH RU

VKRSSLQJ SD\PHQWV�

$�� 8VDJH RI +RPH�%DQNLQJ 3ODWIRUPV

�� 'R \RX XVH +RPH�%DQNLQJ SODWIRUPV"

D� <HV

E� 1R �VNLS WR VHFWLRQ $���

$�� 8VHU·V %HKDYLRU

<RX KDYH DQVZHUHG ´<HVµ WR WKH SUHYLRXV TXHVWLRQ DERXW WKH XVDJH RI +RPH %DQNLQJ SODWIRUPV� ,Q WKLV

TXHVWLRQ� ZH LQWHQG WR FROOHFW LQIRUPDWLRQ EDVHG RQ \RXU RQOLQH EHKDYLRU RQ WKH GHYLFHV \RX XVH WR DFFHVV

WKHVH SODWIRUPV�

2QFH \RX KDYH DQVZHUHG WKLV VHFWLRQ� \RX PD\ LJQRUH VHFWLRQ $���

�� :KLFK GHYLFH�V� GR \RX XVH IRU RQOLQH EDQNLQJ" <RX FDQ VHOHFW PRUH WKDQ RQH RSWLRQ� LI DSSOLHG�

D� 3HUVRQDO &RPSXWHU �H�J�� /DSWRS� 'HVNWRS�

��
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E� 7DEOHW RU 6PDUWSKRQH

F� 3XEOLF &RPSXWHU �H�J�� /LEUDU\� :RUN�

�� +DYH \RX HYHU EHHQ YLFWLP RI SKLVKLQJ RU DQ\ NLQG RI GLJLWDO WKHIW WKUHDWV"

+LQW� )UDXGXOHQW DWWHPSW WR REWDLQ VHQVLWLYH DQG FRQILGHQWLDO LQIRUPDWLRQ VXFK DV XVHUQDPHV�

SDVVZRUGV DQG FUHGLW RU GHELW FDUG GHWDLOV� WKURXJK WKH GLVJXLVH RI D WUXVWHG HQWLW\ LQ DQ HOHFWURQLF

FRPPXQLFDWLRQ

D� <HV

E� 1R

�� ,Q ZKLFK RI WKH IROORZLQJ ZD\�V� GR \RX VWRUH \RXU SDVVZRUGV" <RX FDQ VHOHFW PRUH WKDQ RQH RSWLRQ�

LI DSSOLHG

D� , PHPRUL]H WKHP LQ P\ PLQG

E� 0\ %URZVHU�'HYLFH VWRUHV WKHP DXWRPDWLFDOO\

F� ,Q DSSOLFDWLRQV VXFK DV �3DVVZRUG RU .H\FKDLQ

G� 2Q 3K\VLFDO SDSHU� VXFK DV 3RVW�LWV� SDSHUV RU QRWHERRNV

H� ,Q WKH 1RWHV $SS

�� 'R \RX XVXDOO\ XVH GLIIHUHQW SDVVZRUGV IRU GLIIHUHQW SODWIRUPV"

D� <HV

E� 1R

�� 'R \RX XVH D XQLTXH SDVVZRUG IRU \RXU +RPH %DQNLQJ SODWIRUP"

D� <HV

E� 1R

�� 'R \RX UHJXODUO\ FKDQJH \RXU SDVVZRUG"

D� <HV

E� 1R

�� ,I \RX DQVZHUHG \HV WR WKH SUHYLRXV TXHVWLRQ� KRZ RIWHQ GR \RX FKDQJH \RXU SDVVZRUG"

D� 5HJXODUO\� DW OHDVW HYHU\ �� GD\V

E� :LWK VRPH IUHTXHQF\� XS WR HYHU\ �� GD\V

F� 6RPHWLPHV� XS WR HYHU\ �� GD\V

��
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G� 5DUHO\� , RQO\ GR VXFK ZKHQ , QHHG WR UHFRYHU P\ SDVVZRUG RU WKH SODWIRUP , ZDQW WR DFFHVV

UHTXLUHV PH WR FKDQJH P\ SDVVZRUG

�� :KLFK RI WKH IROORZLQJ SURFHGXUHV GR \RX XVXDOO\ WDNH DIWHU DFFHVVLQJ \RXU +RPH %DQNLQJ VHUYLFH"

<RX FDQ VHOHFW PRUH WKDQ RQH RSWLRQ� LI DSSOLHG�

D� 6LJQ�RXW�

E� &OHDU &DFKH�

F� &OHDU +LVWRU\�

G� &ORVH WKH DSS ZLWKRXW VLJQLQJ�RXW

�� +DYH \RX HYHU\ DFFHVVHG \RXU +RPH %DQNLQJ VHUYLFH RXWVLGH \RXU KRXVH"

D� <HV

E� 1R

��� ,I \RX DQVZHUHG \HV WR WKH SUHYLRXV TXHVWLRQ� KRZ GR \RX FRQQHFW WR WKH LQWHUQHW" <RX FDQ VHOHFW

PRUH WKDQ RQH RSWLRQ� LI DSSOLHG

D� &HOOXODU 'DWD

E� , VHDUFK IRU D SXEOLF QHWZRUN� VXFK IURP D VWRUH RU D IULHQGV· QHWZRUN

��� 'R \RX NHHS \RXU 2SHUDWLQJ 6\VWHP XS�WR�GDWH ZLWK VHFXULW\ SDWFKHV"

D� <HV

E� 1R

F� 'RQ·W .QRZ

��� 'R \RX KDYH DQ DQWL�YLUXV RU DQWL�PDOZDUH VRIWZDUH LQVWDOOHG RQ WKH GHYLFHV \RX XVXDOO\ XVH WR

DFFHVV \RXU +RPH %DQNLQJ VHUYLFH"

D� <HV

E� 1R

F� 'RQ·W .QRZ

��� 'RHV \RXU %DQN VHQGV \RX DXWKRUL]DWLRQ WRNHQV WR SURFHHG ZLWK RQOLQH WUDQVDFWLRQV" ,Q FDVH QRQH

RI WKHVH RSWLRQV DUH DSSOLHG� \RX FDQ VSHFLI\ \RXU %DQN SURFHGXUH

D� <HV� YLD (�PDLO

E� <HV� YLD 606�

F� 1R

��
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G� 2WKHU� 3OHDVH VSHFLI\�

��� 'RHV \RXU %DQN UHTXLUH D 0DWUL[�&DUG HYHU\ WLPH \RX ZDQW WR SURFHHG ZLWK D RQOLQH WUDQVDFWLRQ"

D� <HV

E� 1R

$�� <RX 'RQ·W 8VH +RPH�%DQNLQJ 3ODWIRUPV

,Q FDVH KDYH DQVZHUHG 12 WR 6HFWLRQ $ ILUVW DQVZHU� ZKHWKHU \RX XVH +RPH�%DQNLQJ DSSOLFDWLRQV RU

QRW� ZH ZRXOG OLNH WR NQRZ ZKLFK RI WKH IROORZLQJ�V� LV WKH UHDVRQ�V� ZK\ \RX GR QRW XVH LW�

,Q FDVH WKDW UHDVRQ GRHV QRW DSSHDU DV DQ RSWLRQ� \RX FDQ PHQWLRQ LW RQ WKH ODVW TXHVWLRQ�

�� :KDW DUH \RXU UHDVRQ�V� IRU QRW XVLQJ +RPH�%DQNLQJ VHUYLFHV"

<RX FDQ VHOHFW PRUH WKDQ RQH RSWLRQ

D� , GR QRW ILQG WKHP XVHIXO�

E� , DP DIUDLG RI SKLVKLQJ RU GLIIHUHQW QDWXUH DWWDFNV

F� 0\ %DQN GRHV QRW RIIHU +RPH�%DQNLQJ VROXWLRQV

G� 2WKHU�V� UHDVRQ�V�

�� ,I \RX KDYH DQVZHUHG µ�G� 2WKHU�V� 5HDVRQ�V�µWR WKH SUHYLRXV TXHVWLRQ� SOHDVH VSHFLI\�

��



B

6XUYH\ 5HVXOWV

7KLV VHFWLRQ UHIHUV WR WKH UHVXOWV REWDLQHG IURP WKH FRQGXFWHG VXUYH\ XQGHU VHFWLRQ $� ZKHUH ZH KDYH

FROOHFWHG DQVZHUV IURP ��� GLIIHUHQW LQGLYLGXDOV� ��� KDYH VDLG WR XVH +RPH�%DQN $SSOLFDWLRQV�

ZKHUH RQO\ �� KDYH VDLG QRW WR XVH WKHP�

%�� 8VDJH RI +RPH�%DQNLQJ 3ODWIRUPV

�� 'R \RX XVH +RPH�%DQNLQJ SODWIRUPV"

<HV

�����

1R

�����

��
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%�� 8VHU·V %HKDYLRU

�� :KLFK GHYLFH�V� GR \RX XVH IRU RQOLQH EDQNLQJ" <RX FDQ VHOHFW PRUH WKDQ RQH RSWLRQ� LI DSSOLHG�

0 20 40 60 80 100

3HUVRQDO &RPSXWHU

7DEOHW RU 6PDUWSKRQH

3XEOLF &RPSXWHU

72.2

96

3.5

3HUFHQWDJH �

�� +DYH \RX HYHU EHHQ YLFWLP RI SKLVKLQJ RU DQ\ NLQG RI GLJLWDO WKHIW WKUHDWV"

+LQW� )UDXGXOHQW DWWHPSW WR REWDLQ VHQVLWLYH DQG FRQILGHQWLDO LQIRUPDWLRQ VXFK DV XVHUQDPHV�

SDVVZRUGV DQG FUHGLW RU GHELW FDUG GHWDLOV� WKURXJK WKH GLVJXLVH RI D WUXVWHG HQWLW\ LQ DQ HOHFWURQLF

FRPPXQLFDWLRQ

<HV

�����

1R

�����

��
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�� ,Q ZKLFK RI WKH IROORZLQJ ZD\�V� GR \RX VWRUH \RXU SDVVZRUGV" <RX FDQ VHOHFW PRUH WKDQ RQH RSWLRQ�

LI DSSOLHG

0 20 40 60 80

, PHPRUL]H WKHP LQ P\ PLQG

0\ %URZVHU�'HYLFH VWRUHV WKHP DXWRPDWLFDOO\

,Q DSSOLFDWLRQ VXFK DV �3DVVZRUG RU .H\FKDLQ

2Q 3K\VLFDO SDSHU� VXFK DV 3RVW�LWV� SDSHUV RU QRWHERRNV

,Q WKH 1RWHV $SS

85.2

14.8

6.1

13

27

3HUFHQWDJH �

�� 'R \RX XVXDOO\ XVH GLIIHUHQW SDVVZRUGV IRU GLIIHUHQW SODWIRUPV"

<HV

���

1R

���

��
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�� 'R \RX XVH D XQLTXH SDVVZRUG IRU \RXU +RPH %DQNLQJ SODWIRUP"

<HV

�����

1R

�����

�� 'R \RX UHJXODUO\ FKDQJH \RXU SDVVZRUG"

<HV

�����

1R

�����

��
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�� ,I \RX DQVZHUHG \HV WR WKH SUHYLRXV TXHVWLRQ� KRZ RIWHQ GR \RX FKDQJH \RXU SDVVZRUG"

8S WR �� 'D\V

����� 8S WR �� 'D\V

�����

8S WR �� GD\V

�����

5DUHO\
�����

�� :KLFK RI WKH IROORZLQJ SURFHGXUHV GR \RX XVXDOO\ WDNH DIWHU DFFHVVLQJ \RXU +RPH %DQNLQJ VHUYLFH"

<RX FDQ VHOHFW PRUH WKDQ RQH RSWLRQ� LI DSSOLHG�

0 20 40 60 80

6LJQ�RXW

&OHDU &DFKH

&OHDU +LVWRU\

&ORVH WKH $SS ZLWKRXW VLJQLQJ�RXW

79.3

9

16.2

20.7

3HUFHQWDJH �

��
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�� +DYH \RX HYHU\ DFFHVVHG \RXU +RPH %DQNLQJ VHUYLFH RXWVLGH \RXU KRXVH"

<HV

���

1R

���

��� ,I \RX DQVZHUHG \HV WR WKH SUHYLRXV TXHVWLRQ� KRZ GR \RX FRQQHFW WR WKH LQWHUQHW" <RX FDQ VHOHFW

PRUH WKDQ RQH RSWLRQ� LI DSSOLHG

&HOOXODU 'DWD

�����

3XEOLF :L�)L 1HWZRUNV

�����

��
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��� 'R \RX NHHS \RXU 2SHUDWLQJ 6\VWHP XS�WR�GDWH ZLWK VHFXULW\ SDWFKHV"

<HV

�����

1R

����

'RQ·W .QRZ

�����

��� 'R \RX KDYH DQ DQWL�YLUXV RU DQWL�PDOZDUH VRIWZDUH LQVWDOOHG RQ WKH GHYLFHV \RX XVXDOO\ XVH WR

DFFHVV \RXU +RPH %DQNLQJ VHUYLFH"

<HV

�����

1R

�����

'RQ·W .QRZ

�����

��
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��� 'RHV \RXU %DQN VHQGV \RX DXWKRUL]DWLRQ WRNHQV WR SURFHHG ZLWK RQOLQH WUDQVDFWLRQV" ,Q FDVH QRQH

RI WKHVH RSWLRQV DUH DSSOLHG� \RX FDQ VSHFLI\ \RXU %DQN SURFHGXUH�

9LD (�PDLO

���

9LD 606

���

1R 7RNHQ 5HTXLUHG

���

��� 'RHV \RXU %DQN UHTXLUH D 0DWUL[�&DUG HYHU\ WLPH \RX ZDQW WR SURFHHG ZLWK D RQOLQH WUDQVDFWLRQ"

<HV

�����

1R

�����

��
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%�� <RX 'RQ·W 8VH +RPH�%DQNLQJ 3ODWIRUPV

�� :KDW DUH \RXU UHDVRQ�V� IRU QRW XVLQJ +RPH�%DQNLQJ VHUYLFHV"

<RX FDQ VHOHFW PRUH WKDQ RQH RSWLRQ

0 20 40 60

'RQ·W )LQG WKHP 8VHIXO

$IUDLG &\EHU $WWDFNV

6ROXWLRQ QRW $YDLODEOH E\ WKH %DQN

2WKHU UHDVRQ

15.8

68.4

5.4

10.5

3HUFHQWDJH �

�� ,I \RX KDYH DQVZHUHG µ�G� 2WKHU�V� 5HDVRQ�V�µWR WKH SUHYLRXV TXHVWLRQ� SOHDVH VSHFLI\� 7KHVH ZHUH

WKH DQVZHUV ZH KDYH FROOHFWHG IURP WKH LQTXLUHG LQGLYLGXDOV

D� 5HOLDELOLW\

E� , GR QRW QHHG WKHP

F� ,·P DIUDLG WR XVH WKHP ZURQJO\ DQG HQGLQJ XS DW ORVV

G� , KDYH DOUHDG\ EHHQ YLFWLP RI &\EHU DWWDFN

��
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5(67 ,QWHUIDFH

&�� 5HJLVWHU &RGH

*(7 SULYDWH�WUXVWIDFWRU�UHJLVWHU�FRGH

2XWSXW

{
"QRCodeSize": "Number",
"OperationId": "String",
"CodeDuration": "Number",
"QRCode": "String",
"QRCodeURL": "qrCodeUrl",
"DeeplinkURL": "deepLinkUrl"

}

��
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&�� &UHDWH 7UDQVDFWLRQ

3267 SULYDWH�WUXVWIDFWRU�FUHDWH�WUDQVDFWLRQ

,QSXW

{
"OperationID": "String",
"TransactionId": "Number",
"TransactionData": "Object"

}

2XWSXW

{
"TransactionID": "String",
"Duration": "Number" ,
"Requirement": "Number"

}

&�� 5HIUHVK 5HJLVWHU &RGH

3267 SULYDWH�WUXVWIDFWRU�UHIUHVK�UHJLVWHU�FRGH

,QSXW

{
"OperationId": "String",
"AppUniqueId": "String",
"AppUsername": "String",
"CodeOutputData": "Number"

}

2XWSXW

{
"QRCodeSize": "String",
"CodeDuration": "Number",
"QRCode": "String",
"QRCodeURL": "String",
"DeeplinkURL": "deepLinkUrl"

}

��
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&�� &KHFN 5HJLVWHU &RGH

3267 SULYDWH�WUXVWIDFWRU�FKHFN�UHJLVWHU�FRGH

,QSXW

{
"UniqueId": "String"

}

2XWSXW

{
"Status": "Number",
"ErrorMessage": "String"

}

&�� &KHFN &UHDWH 7UDQVDFWLRQ

3267 SULYDWH�WUXVWIDFWRU�FKHFN�FUHDWH�WUDQVDFWLRQ

,QSXW

{
"TransactionId": "String",
"OperationId": "String",
"Data": "String"

}

2XWSXW

{
"Status": "Number",
"ErrorMessage": "String"

}

��
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&�� 3HQGLQJ $XWKRUL]DWLRQ 7UDQVDFWLRQ

3267 SULYDWH�WUXVWIDFWRU�SHQGLQJ�DXWKRUL]DWLRQ�WUDQVDFWLRQ

,QSXW

{
"TransactionId": "String",
"OperationId": "String",
"Data": "String"

}

2XWSXW

{
"Success": "Boolean"

}

&�� 5HTXLUHPHQW

*(7 SULYDWH�WUXVWIDFWRU�UHTXLUHPHQW

2XWSXW

{
"Requirement": "Number"

}

��






